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MANAGEMENT OF PSYCHIATRIC
AND PSYCHOTHERAPEUTIC AID IN WOMEN
WITH BREAST CANCER AFTER MASTECTOMY

MEHE)KMEHT IICUXIATPUYHOI
TA TICUXOTEPAITEBTUYHOI JIOMOMOTI'Y )KIHKAM,
XBOPHUX HA PAK MOJIOYHOI 3AJ103U1 MICJSA MACTEKTOMII

Anikina Inna'’
Bilobryvka Rostyslav?

DOT: http://dx.doi.org/10.30525/978-9934-571-31-2_1

Abstract. An unfavorable prognosis in oncology is the cause of a wide
range of mental disorders, which are already debuted at the diagnostic stages
and are formed throughout the long process of treatment. Firstly, in solving
the problem, it is important to mold the pool of patients with adequate com-
pliance, concordance and adherence; secondly — application of the principle
of “minimal external intervention with maximum therapeutic effect”. The
purpose of the article is to optimize the management of short-focus psycho-
therapeutic care (and its effectiveness evaluation) for women with breast can-
cer after mastectomy. Methodology. A group of women (n=130) with breast
cancer after mastectomy was examined for the presence of depressive, anx-
iety and phobic symptoms (using the anxiety scale of Spielberger — Khanin,
PHQ-2, PHQ-9 and PHQ-15). Cognitive — behavioral psychotherapy was
prescribed adherently by involving active consciousness in the choice of the
patient to pass / or not to undergo short-focus group therapy (10 meetings for
60 minutes). The adherence was achieved in 30 women, who were divided
into two comparative groups. The assessment of the psychotherapy was car-
ried out in two ways — by Questionnaire to assess the experience of partici-
pating in the group (GEB) and the Group Climate Questionnaire (GCQ-S).
Results. The aware adherent choce positively influenced to the work of groups
(noted by the patients in the questionnaires). Comparing the two groups, it is
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noticeable that the “initial” result of the survey of “being in a group” is qual-
itatively better at the time of the second group, which can be partly explained
by the phenomenon of gaining experience and appearing in the researcher —
psychotherapist internal “pattern” of behavior in various circumstances while
working with groups with breast cancer pathology. Conclusions. The adher-
ent method (active involvement and discussion of the planned treatment of a
physician with a patient) is effective. Diagnostic tools (the anxiety scale of
Spielberger — Khanin, PHQ-2, PHQ-9 and PHQ-15) are adequate in over-
coming neurotic symptomatology. The multiplicity of neurotic symptoms in
a group can be a possible resource in overcoming the symptoms. GEB and the
GCQ-S are useful to determine the effectiveness of short-focus group psycho-
therapy. Confidence of a psychotherapist is significant for the best expected
group therapeutic effect. KEY WORDS: breast cancer, depression, anxiety,
phobia, psychotherapy, management.

1. Beryn
HecnpusitiuBuil NporHo3 OHKOJOTIUHUX 3aXBOPIOBAHb BUKIIMKAE PO3-
BUTOK IIMPOKOTO CIEKTPY MOpYIIEHb y TMCHUXiuHIA cdepi (Bix Jerko-mo-
MIpHUX HEBPOTHYHHX JI0 BaKKUX MCHXOTHYHHX), SIKi 1E€OIOTYIOTh BXKE Ha
eTanax JiarHOCTHKH Ta (OPMYIOTECS BIIPOAOBXK yCHOTO TPHUBAJIOTO IPO-
necy JikyBaHHs (iHomi ¥ mecstwmitTsamu) (Cmynesua A.B, 2009, deno-
penko 3.I1., 2015, Myxaposcbka I.P., 2016) [1; 2; 3]. IlcuxocomiansHUMH
HACJTiJTKAMH OHKOITATOJIOT1{, B TOMY YHCJIi 1 Y )KIHOK, XBOPHX Ha paK MOJIOY-
HOI 3aJI03H € BHKJIIOYCHHS X 3 aKTHBHOTO MPO(ECIITHOTO Ta COIialIbHOTO
KUTTA, 1X crurmatu3aist (binoopuska Pl., 2013). ¥V poboti MeaudHOro
MePCOoHaly, JOTUYHOIO JI0 JIIKYBaHHA MAL[€HTIB OHKOJOTIYHOTO Mpodito
y JOCSTHEHHI SIKICHOI peMicii 3aJIMIIa€ThCsl BATOMUM (POPMYBAHHA 3 L1€I0
KOTOPTOIO MAIiEHTIB a€KBATHOTO KOMILIAEHCY, KOHKOPJIAHCY Ta aArepeHCy
(3imenkoBcrkuit A.b., 2013) [4], Ta 3acTOCyBaHHS NPUHIMIY «MiHIMalb-
HOTO BTpy4YaHHs 330BHI 32 MaKCUMAaJILHOTO €(eKTy Tepamii» 1o 1 3yMOB-

JIFO€ aKTyaJIbHICTh HAIIOTO JOCIiIKCHHS.

2. JIu3aiin gocsaiasKeHHs
MeTo10 F0CTiIZKEHHS € OTITUMI3yBaTH MEHEPKMEHT KOPOTKO()OKYCHOT
TICUXOTEPANICBTUYHOT TOMIOMOTH (Ta OLIHKH 11 e(DEeKTUBHOCTI) J)KiHKaM, XBO-
PUM Ha paK MOJIOYHOI 3aJI03H IicJIsl MacTekToMii. MeTonu i marepiasm.
[pexcraBnena poboTa € YaCTHHOIO AMCEPTAIIMHOTO TOCIIIKEHHS, BUKO-
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HAHOTO Ha Kadenpi mcuxiarpii, TCHXOJIOTIi Ta CEKCOJOril CTOMATOIOTIv-
Horo (hakynbreTy JIBBIBCHKOTO HAILIOHAJIHHOTO MEIUYHOTO YHIBEPCHUTETY
imeHi Jlanuna ["anuipkoro Ta Ha 6a3i JIbBIBCHKOTO JIep>kaBHOTO OHKOJIOT1Y-
HOTO PErioHaIBHOrO JIiKYyBaJIbHO — MIarHOCTHYHOIO IIEHTPY IMOCIiOBHO B
JIeKiJIbKa eTariB 32 pO3pOOJICHNUM TU3aiHOM.

Ju3aitH qociiKeHHs, BpaXOBYI04HN CIIeIM(iKy 0OpaHOTO KOHTHHICHTY
namieHTok OyB HacTymHMM. Ha mepBuHHOMY etami poOotu cdopmoBana
CylliJbHa CKpuHiHroBa BuOipka 3 200 >KiHOK 3 BCTaHOBJICHUM JiarHo30M
PM3 Ta npoBeieHOI0 MacTEKTOMIER0, 10 HaaIn iHQOPMOBaHY TUCHMOBY
3rojly Ha y4acTh y OOCTEKEHHI Ta JIIKyBaHHI 3TiiHO 3akoHy Ykpainu «[Ipo
MICUXIaTPUYHY JOTTOMOTYY. 3aJiJIsl JOCATHEHHS OJTHOPITHOCTI BUOIPKH, BECh
KOHTHHTEHT X XBOPUX OIIIHIOBABCS 338 HACTYITHUMH KPUTEPISIMH BHKIIIO-
YCHHS 3 IOCIIHKCHHS:

1.BepudikoBanuii miarHo3 mu30(GPEHIYHOrO CIIEKTPY B ITOMOPOiTHUMN
I10 BITHOILIEHHIO JI0 PaKy MOJIOYHOT 3aJI03H Mepioj;

2.BepudikoBanuii qiarno3 ah)eKTUBHOTO CIIEKTPY, IO € €HAOTCHHUM 10
cyTi (6inmomnsipHuit aeKTUBHUI po3Iaj, peKypEHTHA ACHPECis, TOIIO);

3.1lamieHTH 13 TETEPOHOMHOIO (HEBINOBITHOO 0 a(heKTy) MCUXOTUY-
HOKO CUMITTOMATHKOIO;

4.TlamieHTr 3 OPraHiYHUM YPAXKCHHSIM [ICHTPAIBHOT HEPBOBOI CUCTEMHU
(BUpaXEeHUH TICUXOOPTaHIYHWIA CHHJIPOM OYIb-SIKOTO THITY), MapOKCH3-
MaJIFHIMH CTaHAMHU B aHAMHE3i;

S.1lamieHTH 3 akTyaJbHUM MPUAOMOM MPU3HAYCHUX JIO MIOCTYIUICHHS B
CTallioHap JIiKiB (HAPHUKIIA]], CTEPOIJIiB), IKi MOTJIM BUSBJISITH OOIUHY JiF0
MIPH 3aCTOCYBAaHHI y BUIVISTI 3MiHHU: a)eKTy, KOTHITHBHUX (DYHKIIIH, TOIIO;

6.Bakka CymyTHS JEKOMIICHCOBAaHA COMATHYHA MATOJIOTIs.

3riiHO KpUTEPiiB BUKIIOUEHHS 3 JOCiKeHHS BUOyno 70 maiieHTOK.
Binrak, y nopanbiunii mpoTokon podotu BkitoueHo 130 mamientok. Ilicns
JOCSTHEHHS KOMILIAEHCY 3 KOYKHOIO 3 MAlli€HTOK MPOBOJUIOCS IPYHTOBHE
o0cTeMeHHsl, 1110 CKJIaaa0ch 3 ABOX OJIOKIB:

1.Po31iupeHoro aHaAMHECTHYHOr0 iHTEPB’I0, IO BKIIOYAJIO B cebe
JICTANIbHY CIIBOECILy 3 XBOPOIO (IO-MOXKJIMBOCTI 1 3 11 pogumdamMu), orpa-
[IOBaHHS JIaHUX HAsSBHHUX apXiBHHX iCTOpiil XxBopoOu. B daci 300py cimeii-
HOTO aHaMHE3y OKpIM 3’SICYyBaHHS OCOOJNMBOCTEH CIMEHHOTO JKUTTS Ta
KOH(IIKTHUX MOMEHTIB, 30HMpaJIMCh BIIOMOCTI PO OAaThKIB 1 HAWOIMIKUMX
qieHiB cimM'T marienTa. [Ipu mboMy 3BepTanach yBara Ha XapaKTepOJIOTivHI
0COONMMBOCTI OATHKIB Ta IHIIMX WICHIB CIM'T, iX CTOCYHKH MiX cO0O0 Ta 3
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nanieHToM. JletalpHO 3’5ICOBYBAIOCH CTAaBJICHHS TAIli€HTa 110 HAHOIIDK-
94Oro OTOYCHHS, AUTSYI MEPESKHUBAHHS, OB’ 13aHI 31 CTOCYHKaMH B CiM'T Ta
ciMeliHuMH TpaauuisiMu. Llg yacTuHa aHamHe3y Oysia HEOOXiJHOK TaKOX 1
JUIS 3’SICYBaHHS «CTHJIIO CIMEHHHMX CTOCYHKIB» Ta MOTO TIOPIBHSHHS 3 «I103a
ciMeliHuM ctuiiem» (y CTalioHapi, B CTOCYHKax 3 JiKapsiMu). 30ip aHaMHe3y
MOJIATaB Y 3'CYBaHHI AK OiorpadiuHuX JaHUX, BIJOMOCTEH Mpo mepeHeceHi
3aXBOPIOBAHHS, YMOBH KHTTS, TaK 1 PaHHIX XBHJIFOKOYHMX CIIOTaJiB Talli-
€HTKH, BOXJIMBUX TOJIiH B ii )KHUTTI, 0OCOONMBOCTI peakiiii Ha HUX, afanTaiii
JI0 HOBHX JKUTTEBHX YMOB. JlOCITiKyBaBCsI POIIEC CTAHOBJICHHS 0COOMCTO-
CT1 TAIIEHTKH, 11 3aIiKaBJICHb, JKATTEBUX TOIVISIIB, MPiii, pIBEHb 3aITUTIB,
IUIaHIB, TOOTO, JTOCIIKYBAIACh Cy0 €KTHBHA peallbHICTh 0coOKcTOCTI. bpa-
JIach JI0 YBard Crieludika CTOCYHKIB MAI[IEHTKH 3 OCOOHMCTICHO BayKJIMBUMH
0Cc00aMH B XKHTTI, Ta 0CO0AMH MPOTHIICIKHOI cTaTi. JleTanbHOo 3°sicoByBaBCs
BIUTUB KOH(TIKTHHUX, CTPECOBHX, alaNTalifHUX MOMEHTIB Ha MICHXOJIOTIYHE
CaMOIMOYYTTS MAIL[IEHTKH B Pi3HI NMEPioAn KUTTA (B TOMY YHCII, (iKCyBaIach
HasIBHICTh MEPIOJiB 3HMKEHOTO HACTPOO, TpuBOrH Ta (Ho0iit), ix 3B's130K i3
JKUTTEBUMHU MOJISIMU, OCOOIMBOCTI Cy0’ €KTUBHOTO €MOIIIHHOTO Ta KOTHITHB-
HOTO ONpPAIIOBaHHS IUX CTaHiB. JlocmimKyBanack iCTOpist 3aXBOPIOBAHHS B
KOHTEKCTI JKUTTEBUX OOCTaBHH, 32 SKUX BUHHK posnaj (HasBHiCTH PM3) 3
YTOYHCHHSIM IPHCYTHOCTI/BIICYTHOCTI CHMITTOMIB aKTyaJIbHOTO MICUXITHOTO
po3nany B MUHYJIOMY. 3’SCOBYBaBCSl 3B'SI30K JICIPECHBHUX CHMIITOMIB Ta
TPHUBOTH 3 THITUMH TICHXOTPABMYIOYMMH CHTYAIlISIMU 1 OOCTaBUHAMH Ta iX
BiJIOOpaKeHHS B KJIIHIYHINA KapTHHI HEBPOTHYHOTO po3iiany. B yaci apyroro
Ta TPETHOTO BI3UTY JICTATHLHO BUBYAIHCH OCOOIMBOCTI KIIIHIYHOI JTHHAMIKH,
BHI03MiHA CUMIITOMIB TIPOTSTOM 12-TH MicsAIIiB TIepeOiry XBopoOH, e(heKTHB-
HICTh METOJIB TEpallii, 10 3aCTOCOBYBAJIKCH Ta iX BIUIMB HA SIKiCTh JKUTTSL.
OcobnuBa yBara MpuUIIsulach TAKOXK JTOCITIHKEHHIO Cy0’ €KTUBHUX TEPEKH-
BaHb HAABHOI Yy MAIliEHTKH XBOPOOH, BIACHUM iHTEpPIIPETALisIM aKTyalbHUX
CHMITOMIB 13 BpaXyBaHHSIM yCiX TICUXOMATOIOTIYHUX 0COONMUBOCTEH X XBO-
pobnuBoro ctany. OKpeMO BUBYAIMCH OCOOIMBOCTI CTOCYHKIB MAIi€HTIB 3
JKapsiMH, iX 3aTHICTh JIO TEPAleBTHYHOI CITIBIIPalli, HACTAHOBH TAIlI€HTIB,
OB’ 53aHi 3 TIPOLIECOM JIIKYBaHHS Ta OyKaHHS.;

2.1lpoBeneHHst TeCTiB aIsi:

a.BU3HAYEHHH PIiBHSA 0COOMCTICHOI Ta CHTYaTHBHOI TpuBOru (3a
JIOTIOMOTOF0 TIKAJIM PEaKTHBHOT (CHTYyaTHMBHOT) Ta OCOOHMCTICHOI TPUBOXK-
Hocti Y.J[. Cminbeprepa — FO.JI. XaHiHa npu3HadeHa I CaMOOIIHKH
TpuBory. [laHa MeTomuKa O3BOJIIIA 3pOOUTH YTOUHEHHS PO SIKICTh iHTe-
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TpaIbHOI CAMOOIIHKH 0co0MCcTOCTI. ONHUTYBANBHUK A€ MOMKIJIUBICTD PO3-
PI3HSATH JIBa TUIIH TPUBOTH — TPUBOTY, SIK PUCY OCOOUCTOCTI (0cOOUCTICHA
TPHUBOT'a) 1 TPUBOTY, K KIIHIYHUN CTaH, 110 MUHYIIUH (CUTyaliiiHa Tpu-
Bora). BusHavaeTbcsi B3a€MO3B'SI30K IapaMeTpiB PEaKTHBHOCTI U aKTUB-
HOCT1 0coOuCTOCTI, 11 TemmepaMeHTy i xapaktepy. Lllkana cknagaeTscs 3
JIBOX TIiJTIIKAJ, IO OKPEMO OLIHIOIOTh CUTYaTUBHY TPUBOTY (IyHKTH 1-20)
1 ocobucricHy TpuBory (myHkTH 21-40). ¥V neprmiii migukani XBopa onucye
CBilf CTaH B JAHUI MOMEHT 4acy, a y IpyTiii — CBOi 3BHYHI BiguyTTs. KoxxHa
13 TIIIKAT MICTHTB SIK «IIPsIMi» ITyHKTH (OUTBII BUCOKHIA Oall BiIIOBiaE
OUTBII BUCOKOMY PIBHIO TPHBOTH), TaK 1 «3BOPOTHI» IMyHKTH (OUIBII BUCO-
KHii OaJT 32 UMK ITyHKTaMHU BioOpa)kae OUIbIIT HU3bKUIA PIBEHH TPUBOTH).
OnuTyBaNBHUK TAIICHTKH 3aIOBHIOBAIH MICIS KOPOTKOTO IHCTPYKTaXKYy.
Bonu poOuiin BiIMITKY HABITPOTH TOTO BUCJIOBJIFOBAHHS, SIKE iX HAHO1IbIIIE
BJIAIITOBYBaJI0. BiAMOBI/II «30BCIM Hi», KIMOBIPHO, TAK», «BIPHOY, KI[IJIKOM
BipHO» KOAyBanucs K 1, 2, 3 ta 4. IlinpaxyHok OaiiB MPOBOIUBCS OKPEMO
y IBOX MiAlIKanax. [HTeprperamito OTpUMaHUX pPE3yIbTaTIB IPOBOIMIH
3a Xanid 10.JL.: cyma 6aniB 1o 30 BH3HAuayna HU3BKHUH PiBEHb TPUBOTH,
31-45 6aniB — nomipHUii, 46 6aiiB Ta OibIIE — BUCOKUI PIBEHb TPUBOTH;
b.ouinkH JenpecMBHOro crarycy (BapiaHTy 1 BHpaXeHOCTI) 3a
BUKOPHUCTAHHSAM MiarHOCTHYHOTO iHCTpyMeHTapito PHQ-9 ta PHQ-12.
PHQ-9 — AHkera (OonMTyBaJIbHUK) MMAIli€HTA MIPO CTaH 3I0POB’S — IIKaJa
CaMOOIIIHKH Jienpecii 3 JeB'SITH MyHKTIB, 10 € e(eKTUBHA B JiarHOCTHUII
BEJIMKOTO JCMPECUBHOTO PO3JIaay, TaK caMoO K 1 JUIsi BUOOpY MeTony/
3aco0y JIIKyBaHHS Ta MOHITOPHHTY pe3yNbTariB (MAlllEHTKaM 3a/1aBajioch
3anuTaHHs «SIK JacTo 3a octaHHi 2 TwxHI Bac TypOyBanu HacTyIHI mpo-
siBU?, 3 BapiaHTaMu BifnoBini «He TypOysanu B3arani» — «0», «[IpoTsrom
JIEKUTBKOX JTHIBY — «1», «bBijbllle TTOJIOBUHH LBOTO Yacy» — «2», «Maibke
KOXHOTO AHs» — «3») Ta PHQ-15 (maumienTkam 3ajaBajioch 3alUTaHHS
«Hackineku cunbHO Bac TypOyBanu Hipkue mepestiueHi npodiaeMu BIpO-
JIOBXK OCTaHHIX 4-X THKHIB?», 3 BapiaHTamu Bianosiai «He TypOyBamnu B3a-
raini» — «0», «Tpoxu TypOyBanm» — «1», «CunbHO TypOyBamm» — «2») — 1J1s
YTOYHEHHSI (PI3MUHUX CHMOTOMIB Jenpecii. OIiHKa BUpaXXEHOCTI Aenpecii
Oyia HacTymHOO: «0-4» — «/Jlenpecist BIACYTHsD», «5-9» — «Jlerka («cyOKiti-
HIYHa») nenpecis», «10-14» — «[ToMipHOT TSHKKOCTI genpecisi», «15-19» —
«CepenHbOoT TSHKKOCTI Ienpecisy, «20-27» — « Tsbkka aernpecisy».
OO0crexeHi xiHKU Oynu y Binli Bix 18 10 65 pokiB, cepenHiil Bik OyB
JOCTaTHBO 3piinM Ta ckiaagas 57,47+0,58 pokiB, Ipy cepeaHiil TPUBAIOCTI
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xBopobu 7+0,36 pokiB. CepenHili Bik Ha yac BusBieHHS PM3 craHoBUB
52,2240,46 poxwu.

Tabmus 1
Po3znoain kiHoK, siki nepeHec/m MacTeKkToMilo 3 npusoxy PM3
Y BiAMOBIAHOCTI 10 iIXHBOT0 PiBHSI TPUBOTH (32 JAHMMH CAMOOLIHKH)

KinbkicTb KiHOK,
PiBens TpuBoru Baan sIKi 3apaxoBaHi 10 JaHOro piBHs
Abc. Yacrtka, %
Huszpknii 0-6 72 55,38+4,36
Bucoxunii 7 Ta OlabIie 58 44,62+4,36

[TormubieHnii aHami3 pe3ysIbTaTiB CaMOOIIHKA TPUBOTH JI03BOJIUB HAM
BHOKpeMHTH 10 HaliBaroMiIimx MPHYHUH, IKi 00YMOBHJIH IOSIBY TPUBOXKHUX
CTaHIB y *IHOK IMiCJIst MACTEKTOMIT BHACITIZIOK OHKOIIATOJIOTI|, PO [0 HaBe-
JIeHO B Ta0nui 2.

Tabmuig 2
IomupeHicTh 32 JAHMMH CAMOOLIHKH OCHOBHHX TPHBOKHHX CTAHIB
y *kiHOK, sIKi NepeHecJHu MacTeKToMilo 3 mpusony PM3
(Bunagku Ha 130 aHKeTOBaHUX)

Hpuunnu IMomupenicTs
[MocTiiina TypOOTa Ta HEepPeKUBAHHS 32 CBOIX PIAHUX 66,15+4,15
Yacri TpuBOru uepes apiOHMII 42,31+4,33
BiguyTTst HEpBO3HOCTI 36,15+4,21
[TomiTHO BKOpPOUCHHIA COH 34,62+4,17
YacTi BiquyTTs HaMaIy jKapy Y XOJIO0Iy 33,084+4,13
[ligBuILEHA TITIMBICTE 27,69+3,92
[ToBepxHeBwHii COH 27,69+3,92
[epioauyne Oe3npUIUHHE CEPICOUTTS 26,92+3,89
BaxkicTb y IpUAHATTI pilICHHS 23,85+3,74
TpHBOXXHI Ta HENIPUEMHI EPEAUYTTS YOrOCh HEJOOPOTo 22,3143,65

OTpuMaHi pe3ylbTaTH 3aCBiUYIOTh, 10 Y JaHOT Kareropii mamieHToK
HaANOIIBII BUPAKEHOK TICHXOJIOTTYHOK MPOOJIEMOI0 € TOCTiiHa TypOoTa
Ta TepeXUBaHHS 3a CBOIX pigHuX (66,15+4,15 BunaakiB Ha 130 omnuTta-
HuX). BcraHOBNEHO, IO Y KOXKHOI TPEThOi JKIHKU ICHYIOTH MpoOieMu 3i
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cHoM (34,62+4,17 BumnajakiB Ha 130 onmuTaHMX), BIAYYTTAM HEPBO3HOCTI
(36,15+4,21 Bunanxis Ha 130 onuraHX) Ta HASBHI YacTi BITIYTTS HAIa Ly
xapy uu xonoxy (33,08+4,13 Bunankis Ha 130 onuranux). Ha Ham normisin
OKpeMi COMAaTH4YHi CHMITOMH MOIIM BHUHHMKHYTH BHACIiJOK TIIHOOKHX
MICUXOJIOTTYHUX MOPYIIEHb, & BIATaK 000B’A3KOBUM KOMIIOHEHTOM Y KOMII-
JIEKCHOMY JIIKyBaHHI Mae OyTH HaJaHHS TICHXOJIOTIYHOI JJOTIOMOTH JaHUM
MaIiEHTKAM.

Pesyneratn oOcTtexkeHHs marieHTOK 3 PM3 micms macTtekTtoMmii 3a
PHQ-9 ta PHQ-15 naBonumo y Tadbmuisix 3 Ta 4:

Tabmurs 3
PesyabTaTn o6cTeskennss PHQ-9

Cepenniii 6ay1 BUpakeHocTi
cKapru =m

«0» neHn 1 mic. 12 mic.
1 | dyxe HHM3bKa 3alliKaBICHICTh a0 3a/10- 2,12+0,12 | 0,41+0,10 | 1,67+0,14
BOJICHHS BiJl 3BUYAHUX CTIpaB (BiACyT-
HICTh O2)KaHHS OCh POOUTHN)
2 | [loranuii HACTpiii, NpUTHIYEHICTH 200 1,70+£0,20 | 1,15+0,14 | 1,83+0,18
BiUyTTs OE3MOPATHOCTI
3 | TpynHoOMIi i3 3aCHHAHHSM, IIEPEPUBYAC- 1,11£0,12 | 1,04+0,11 | 1,22+0,13
TUH 200 3aHAATO TPUBAIUIL COH
4 |[ouyTTs BroMu ab0 3HECUIICHHS (3aHe- 2,01+0,24 | 0,73+0,20 | 1,74+0,12
Taj Cui)
5 |I[loraHuii aneTuT Y HaBIIaKU — TIEpe- 1,41+0,22 | 1,12+0,16 | 1,22+0,18
imaHHs
6 |Ilorani (HeraTuBHi) QymMKH mpo cebe. Bu | 1,64+0,14 | 1,32+0,32 | 1,11+0,24
BBaXkaeTe cebe HeBaxoro abo po3ua-
poBaHi B co0i, a00 BBa)KaeTe, MO HE
BHUIIPAB/IAJHU CIO/iBaHb CBOET POAUHH
7 | TpyaHOIII KOHIIEHTpAIlii yBaru (Harpu- 2,04+0,24 | 1,44+0,22 | 1,65+0,16
KJIaJ], 30CePeIUTUCS Ha YUTAHHI ra3eTH
¥ TIeperiisiii Teaenepenay)
8 | Bamri pyxu abo MoBa OyiH HACTUTBKU 2,20+0,32 | 1,10+0,20 | 1,97+0,14
MOBUTBHUMH, 1110 OTOYYIOUi MOTIIH ITOMi-
tutn. AG0 HaBmaky, Bu Oymu HacTiIbKH
MeTyIUTHBI a00 30ymKeHi, o pyXaucs
OlyIblIIe, HIXK 3a3BUYAi
9 | Aymkwu mipo Te, mo Bam kparue Oyio 6 1,22+0,26 | 0,76+0,22 | 1,12+0,12
romMepTH abo Mmpo Te, 1100 3amoIisATH
c00i1 mKoIy Oy/Ib-SIKHM YHHOM
3arajgpHHAN 0ai 15,45+0,20 | 9,07+0,17 | 13,53+0,14

Ckapru—CHMIITOMH 3TiIHO
onutyBagsHuka PHQ-9 (n=130)
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Tabnuus 4
Pesyabratn obcre:xxennss PHQ-15

Cepenniii 6a;1 BUpaskeHocTi

Cxapru—CcMMITOMM 3riTHO

Ne CKapru £m

omutypanbiitia PHQ-15 (n=130) «0» neHnb 1 mic. 12 mic.
1 | binb y noiyHKyY 1,10+0,18 | 0,85+0,13 | 0,97+0,14
2 | binb y cnimHi 1,27+0,22 | 0,57+0,02 | 0,88+0,11
3 | binp y pykax, HOrax, cyrmobax 1,73£0,24 | 1,03+0,12 | 1,44+0,08
4 | MencrpyasibHuil G116/ TIOPYICHHS

1,56+0,20 | 1,25+0,14 | 1,51+0,12
MEHCTPYaJIbHOTO IIUKITY

5 | TonoBHuii 01716 1,77+0,34 | 1,14+0,11 | 1,55+0,13
6 |binb y rpymsax 1,11+£0,26 | 0,36+0,02 | 0,91+0,02
7 | TonoBokpyXiHHA 0,99+0,23 | 0,34+0,02 | 1,10+0,20
8 |Brpara cBimomocti 0,45+0,02 | 0,22+0,01 | 0,40+0,03
9 |[ocunene/mpumBummene cepuedurrs | 1,67+0,30 | 0,69+0,24 | 1,51+0,20
10 | 3aguika 1,44+0,12 | 0,72+0,14 | 1,32+0,16

11 | bins/mpobiemu mifg yac crareoro akry | 1,88+0,18 | 1,82+0,22 | 2,02+0,18
12 | Bakpenu/CXUIbHICT 10 TIPOHOCY,

1,54+0,16 | 0,93+0,15 | 1,44+0,20

niapest
13 | Hymora, «raszu»/po3iaj IuTyHKY 1,11+0,24 | 0,47+0,02 | 0,96+0,10
14 | BimuyTTst BrOoMu/cnabKocTi 1,55+0,12 | 1,07+0,16 | 1,30+0,12
15 | [lopymienns cHy 1,67+0,16 | 1,15+0,30 | 1,33+0,10
3aranpHul Oan 20,84+0,19 | 12,10+0,12 | 17,77+0,12

Y BCiX OOCTeKEHHMX TMAIll€EHTOK JIIarHOCTHYHUM 1HCTPYMEHTOM
PHQ-9 miaTBepmKeHO HasSBHICTH IempecwBHOI cummrToMathku. Cepen
HaMBaroMilux cKapr y )iHOK 3 PM3 micist MacTekToMii Ha MepIinii mian
BHCTYTAJIA CKApTH HA aHTe/IOHII0, CIIOBUTBHEHICTh KOTHITHBHOI JTisUTBHOCTI,
3aHemnaj CW, MoraHi (HEeraTuBHi) IyMKH Mpo cede 1 JIHIIEHb Ha I SITOMY
MICIIi 110 BArOMOCTI € CKapra Ha 3HWKeHUH HacTpiid. Ckapru, 110 OKpecito-
I0Th CYilUIANbHI TyMKH Ta HAMIpU BHUSBWINCH HU3bKO aMIUTITYTHHMHU Ta
3affHsUTH OCTAHHI MO3MLIT cepes HIINX.

Boanouac, 3aBnskn niarHoctauHoMy iHCTpyMeHTy PHQ-15 3’scoBano
COMATHYHHI KOMITOHEHT JCTPECUBHUX CKAPT, KU BUSBUBCS HEOUiKyBaHO
BaroMHM Ta JICKJIAPYBABCS MAIlIEHTKAMH Y BUTIISII TIEPEBAKHUX OOILOBHX
BITYYTTIB y CIIMHI Ta IPYy/IsX, pyKax, HOrax Ta rojoBi.

Saranpauii 0a1 PHQ-9 y «Hynp0BHI» JCHB BIIOBIIAB Jienpecii cepe-
HBOI TSKKOCTI, Yepe3 MicsIlb, Ha (OHI JIKYBaHHS — MaB TCHJICHIIIIO 3HH-
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JKEHHS IO PIBHS JIETKOI TSDKKOCTI, Uepe3 ik — 3pOCTaHHs 3HOBY JIO Cepel-
HBOT0, SIKUH, IPOTE, HE CATAB PIiBHS «HYJIHOBOTO» JHS.

3aranpauit 6an PHQ-15 BUSBUBCS BUIUM Y BCIX TPHOX JIIaTHOCTUYHUX
«3pi3ax» Ta BIAMOBI/IAaB y «HYJbOBHUI» IEHb 1 Uepe3 pik CepeaHbO — HaOJIu-
KEHOTO JI0 TSDKKOTO CTYIEHS, Uepe3 MICsLb — CepenHii, HaOmmKeHU 10
Jerkoro. BUHATKOBY MO3MIIiI0 3aliMae ckapra Ha «biias/mpoOiemu mij 4ac
CTaTeBOro aKTy», AKa (PaKTUYHO 3aJTUIIAETHCS BUCOKO 3HAYHOIO Ta HE3MiH-
HOIO Y Yaci Onsily 4epe3 MICsIb Ta HaBiTh JIEIIO 301JIbIIIyE CBOKO Bary B
qaci oISy Yepes pik.

OT1xe, mpoBeJicHe OOCTe)KEHHS (aHAMHECTHYHE IHTEPB’IO0 Ta aHKETY-
BaHHS Y «HYJIBOBHH JICHBY» TEPIIOi 3yCcTpidi 3 JAOCIIHUKOM) PO3ILITHAIO
MAIIEHTOK Ha TPH NOPIBHSUIBHI IpymH: 1. «BitanpHO-IenpecuBHay rpylia,
B K0T y TICHXIYHOMY CTaTycCl Ta 3a JJaHUMH 3aCTOCOBaHOI Oarapei TecTiB
nepeBaxkana JenpecuBHa cummnromaruka (n=27); 2. «TpuBoxHO-AEIpe-
cuBHa» rpyna (n=63); ra 3. I'pyna 3 nepeBaxxarouuMH «TPUBOXKHO — PoOiu-
HUMW» cTaHamu (n=40).

HactymauM eranom gocnmifpkeHHst OyJo TpU3HaueHHs AugepeHiiiio-
BaHOTO JIIKYBaHHSI, 110 KOPENOBAIIO 3 HASBHUM ICHUXOCOMATUYHHM CTaHOM
MALiEHTOK 3T1THO CyJaCHUX YHI(hiKOBaHMX KIIIHIYHMX MPOTOKOIMIB [], 3aTBEp-
mkeHnx MO3 VYkpaiHu 3 IMOAANbIIOI0 OILIHKOIO MapaMeTpiB, OKPECICHHUX
METOFO JIOCIIDKEHHS B KiHIII MIEPIIOro MICSIIs JTIKyBaHHs Ta 4epe3 ik Jacy.
[pu npoMy, MEAMKaMEHTO3HA TEpaITis IpU3HaJaiacs y KOHKOPAAHTHHH CIIo-
¢i6 (3riguo [IpoTokony), a mcuxorepaneBTHYHa (KOTHITHBHO — IIOBEIIHKOBOTO
CTIPSIMYBAHHS) — 3 BHKOPUCTAHHSIM aIrepeHTHOTO METOMY, IO Tependadan
AKTUBHUW CBIIOMHU BHOIP MAIIEHTKH MTPOWTH / UM HE TPOUTH KypC KOPOT-
ko(okycHoi rpynoBoi teparii (10 3ycrpideii mo 60 XBWIMH), o y TPyIIi €
15 5kiHOK 3 1larHO30M «paK MOJIOYHOI 3aJ103H, CTaH ITiCIIs IPOBEIEHOT MacTEeK-
Tomii). Y pesynbrari, aarepenc Oyno nocaruyto y 30 mamientok 3 130, sikux
Oy710 PO3MiJeHO Ha ABI MOPIBHSUIBHI IPYNU CIIMUM PAaHIOMHHM CIIOCOOOM.
Hac, nepru 3a Bee, HiKaBWIM TMEPCHIEKTUBH 3MiHH KOTHITHUBHOTO (DYHKIIIOHY-
BAaHHS y JOCTIKYBaHUX >KIHOK 0€3MOCepeIHhO Y KOHTEKCTI JIIarHo3y «pak
MOJIOYHOI 3aJI031», SIK TAKOTO, a TAKOXK, MOKJIMBICT «IIEPEXPECHOTO Pecyp-
CHOTO JIOTIOBHEHHs» y ()YHKIIIOHYBaHHsI TAIIEHTOK 3 Pi3HUMH (popMaMu
HEBPOTHYHOTO CTPAXKIIAHHS Y KOHTHHUYMI «JIeTTPeCisi-TpuBOra-pooisy.

Oninka e(QeKTHBHOCTI KOPOTKO(POKYCHOT KOTHITHBHO — ITOBEIIHKO-
BOT I'pyMoOBOi TICHXOTeparii 31HCHIOBaIaCh JABOMA IIISIXaMU — 3 TIO3HIT
YYACHHUKIB IPYIH 1 3 MO3MIIT BEAy4Oro Ipymnu (A0CiiIHuKa). 3MIHU caMo-
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OCMHUCIICHHS YYaCHHKIB TPYITH B Yaci IpyIMoBoi McuxoTepartii Bij0yBaiach
3a moroMoror OnuTyBajJbHUKA OLIHKU JOCBiy ydacTti B rpymi Gruppen-
Erfahrungsbogen (GEB). Ilo 3aBepuienHi mepiioi rpymnoBoi 3ycTpiui, a
Takok 10-1 ydacHHKaM MPOIOHYBAJIOCS 3alIOBHUTHU TAaHUH OMUTYBAIBHUK 3
BB1JIHOIO HACTAaHOBOIO — «byIIb 1acka JaiiTe Ik MOKHA OUTBIII CIOHTaHHY Bijl-
MIOBi/Ib HA HACTYIHI MUTAHHS, SIKi CTOCYIOThCS ChOTOHIITHBOTO 3aCiTaHHs
Tpynm» 3 Tpajalliero BiAMOBiAeH Bix «0» — «30BCIM Hi» 10 «5» — «Iyxe
BIIY4YHOY (y TIEpIIiil YaCTHHI) Ta JIaTH Bi/AMOBIIb HA JIOJATKOBI 7 3alMTaHb
y Jpyrid 3 METOK KOHKpEeTH3allil IMOMHU eMOIIHHUX BYYBaHb Y TPYILY
Ta CJIJIOBOTO CAaMOIIOYYTTSI, & TAKOXK YTOYHEHHS TIOTCHIIIMHUX 00’ €KTIB UM
MIPEIMETIB [IUX MTOYYTTIB.

BonHouac, Befy4a — JOCTITHUK, 3 CBOrO OOKY, 3alIOBHHJIA Y KiHIII ITep-
mroi cecii Ta micisg aecaroi (moBTopHO) ONMUTYBaJbHUK OLIHKU IICHXOJO-
riggoro kiimary B rpymi (Group Climate Questionnaire (GCQ-S)) 3 12-tu
3amUTaHb, BIJMOBIIb Ha SKi TPAIyIOIOTHCS 38 HACTYITHUM IPHHIUTIOM: «0»
B3araji Hi, «1» Tpoxu, «2» B AesKid Mipi, «3» MOMIpHO, «4» TIOCTaTHBO,
«5» 3Ha4YHO, «6» y BUILIOMY CTYIICHI; AI0YH BiMOBIAb HAa BBIJHY IHCTPYK-
II0 — 3aMUTaHHs «YBaXXHO MPOYUTANTE KOXKHE TBEPIKEHHS 1 cripolyiiTe
nogymatu npo ['PYITY K IIJIE. BuxkopucToByoun OmiHOYHY IIKATY SIK
KEpiBHUITBO, 0OBEAITH HOMEP TOTO TBEP/KCHHS, SIKC HAWBITyYHIIIC OITUCYE
TpyITy i 9ac ChOTOAHINTHBOI cecii. By/ib acka BiMIThTE TIJIbKK OJHY BiJI-
TIOBI/Tb JUIST KOSKHOTO TBEPIKCHHS.

47 nanieHToK o0Opanu abo aJbTepHATHBHUUN HANPsIMOK TPYIOBOT TICH-
XOTEpareBTUYHOT JOMOMOTH, ab0 IHAMBIIyalbHY IICHXOTEpaIlito, Ta, B
MOAAJBIIOMY, BiIMOBIIIUCH TIOBIIOMIISITH IIPO OCOOIMBOCTI Iepediry cBoei
ncuxorepanii Ta Oyap-ski oTpuMaHi edexTw; me iHmi 53 KiHKA KaTero-
PHYHO BiJMOBHUIUCH Bill OYIb-sSKOI ICHXOTEPAIICBTUYHOI JOIOMOTH, 3yIIU-
HUBIIM CBiii BUOIp JUILIEHb HA ICUXO()apMaKOJIOTTUHOMY JIiKyBaHHI.

OTtpumani 1aHi 00poOIsIM 3 JOMOMOTOI0 JHIICH31HHOTO MakeTy Mpo-
rpam StatisticaforWindows 6.0 (StatSoft, USA).

3. PesyabTaTn T2 00roBOpeHHs
OCHOBHI J1aHi, OTPUMaHI B 4aci ONMMUTYBaHHs YYaCHHUKIB IPYIIN 32 TIPOTO-
konoM GEB HaBeneni y Tabnunsx 5.1 Ta 5.2:
B Tabmuii 6 HaBeACHO JaHI OIMIHKH JIOCHITHHUKOM-TICUXOTEPANICBTOM
TICHXOJIOTIYHOTO KJIIMaTy B TpyIaxX OIWH Ta JBa Y Yaci MepIioi JecsToi Tpy-
MOBOI 3yCTpiyi:
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Tabmunsa 5.1

OnuTtyBaJIbHMK OWIHKH A0CBiAYy yyacTi

B rpyni Gruppen-Erfahrungsbogen (GEB) — yactuna 1

1 3ycTpiu — 10 3ycTpiu —
BHPaKEHICTh BHPAKEHICTh
TBepIKeHHS TBEPIKeHHS
Ne TBepa:keHHS y4aCHHKA TPy M=+m (M£m)
I'pyna 1l |I'pyna 2 |I'pyna 1| I'pyna 2
m=15) | (n=15) | (n=15) | (n=15)
1 2 3 4 5 6
1 |ITix gac cecii s BimuyBana cebe ¢izuuno | 2+0,36 | 3+0,44 | 3+0,18 | 4+0,24
Ppo3cIabieHo0
2 | Ceoropasi s He HaBaxkuiacs Buciaosutu | 3+0,24 | 3+0,48 | 240,22 | 1+0,22
Te, 110 MEHE AiHCHO 3BOPYLIMIO
3 | CporosiHi TeparneBT MOBOAUTHCS HAJl- 440,22 | 340,70 | 240,36 | 2+0,32
MIpHO CTPUMAaHO
4 | CporozHi st HABUMIIACS YOMYCH BiJl 240,48 | 2+0,24 | 4+0,56 | 4+0,52
IHIIHX
5 | CporomHi MeHi 31aBaIoCh, IO 1HIII 440,72 | 340,32 | 2+0,18 | 240,36
I[0CH BiJ] MCHE IIPUXOBYIOTh
6 | 5 BBaxkalo, 10 3 4aCOM 51 3MOXKY BCe 1£0,18 | 240,22 | 440,64 | 4+0,70
Kpalie cama BUPIIIyBaTH CBOI IpoOIeMu
7 | CboroHi MeHi He BAAJIOCS MOSICHUTH 440,56 | 3+0,44 | 2+0,36 | 1+0,18
IHIIHM, IO 31 MHOIO JI€ThCS
8 | Cporomi 3aciganus rpynu MeHi aiiicio | 240,36 | 240,48 | 340,22 | 4+0,42
Croa00anoch
9 | S croronni xorina Ou orpumatu Oinbme | 440,20 | 4+0,24 | 3+0,22 | 2+0,44
JTOTIOMOTH BiJI IHIIIMX YYAaCHUKIB IPYIIH
10 | CroromHi qyxe 0arato MOBYAIH 440,60 | 3+0,56 | 2+0,22 | 1+0,24
11 | CroronHi s Oimb0I 4iTKO 3po3yMmina sike | 2+0,24 | 2+0,36 | 440,30 | 440,28
Bpa)KeHHf[ Cl'[paBJ'lﬂlO Ha iHH_lPlX
12 | TepaneBt po3risae Bce 3aHAATO 440,36 | 440,70 | 2+0,48 | 240,32
Ccy0’€EKTHBHO
13 | Croroani y MeHe € BiquyTTs AificHOT 2+0,22 | 2+0,30 | 3+0,36 | 4+0,34
MPUHAIEKHOCTI 10 TOTO, IO BinOyBa-
€THCS B TPyIIi
14 | 51 nuBtoCs 3apa3 Ha CBOT TPYAHOII 2+0,32 | 2+0,44 | 440,44 | 3+0,22
OLIBII CIIOKIHHO
15 | 51 BBakaro, 110 rpyma CbOTOIHI HE 440,64 | 3+0,58 | 2+0,18 | 2+0,24
JIOCTATHLO Oepe JI0 yBark Moi MOYyTTs

11
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3akinueHHs tadmumi 5.1

1 2 3 4 5 6

16 | Croromui s gymiero (BHyTpiHBO) ipu- | 4+0,72 | 440,56 | 440,36 | 4+0,70
fiMaJia y4acTb y TeMax, 10 00roBopio-
BQJIUCh B TPYIIi

17 | CroromHi B Tpymi aHyBaB BOPOKHI 3+0,36 | 2+0,32 | 140,48 | 1+0,30
HaIpy»XeHUH HacTpiii

18 | ITiciast cbOroaHIIHBOI cecii s OinbIe 3+0,44 | 3+0,20 | 240,44 | 240,22
JIOBIpsIr0 c00i1

19 | ChoromHi y MEHE 4acTO BUHUKAIIO 440,56 | 4+0,064 | 4+0,30 | 4+0,24
BITYYTTS, IO TE IO TEPAIICBT TOBOPUTH
TPyTIi, TAKO)K BiTHOCUTBCS IO MEHE

20 | 3MiCT ChOTOMHINIHBOTO 3acimanus rpymu | 340,24 | 3+0,44 | 2+0,48 | 2+0,32
OyB MEHI HEIIPUEMHHIM

21 | CporozHi st mobauuaa cBOi Mo4yTTs i 3+0,48 | 3+0,18 | 440,36 | 440,24
BIYYTTS 30BCIM I10 iHIIIOMY

22 | Croropsi s mobaumiia, 110 iHIII MalTh 240,22 | 240,36 | 440,44 | 4+0,56
CXOJKi Ha MOT IpobIeMu

23 | CroronHi s Oyna cepnuta Ha TeparneBra | 440,30 | 440,48 | 240,18 | 2+0,32

24 | Te, 10 51 CLOTO/THI MEPEKMIIA B TPYTIL 3+0,36 | 3+0,56 | 4+0,72 | 440,64
HaraJ[ajso MeHi CUTYyallii 3 MOr0 MHHYJIOTO

25 | ChoromHi s He MOXKY CKa3aTH SIK BiJi- 440,50 | 440,64 | 240,22 | 2+0,12
HOCHTBCSI JI0 MEHE KOXKEH 3 YIaCHUKIB
rpynu

26 | ChoromHi B MEHE CKJIATOCS BPaKCHHS, 340,22 | 3+0,44 | 440,56 | 440,48
110 5 JOTIOMOIJIA iHIIIH yYacHHUI Tpymu

27 | Croromsi i MEHE CTaJIMA OLIbII 240,48 | 3+0,18 | 4+0,56 | 4+0,36
SICHIIIIAMH 3B’ SI3KH B MOEMY XKUTTI, SIKI 5T
panimie He Oaunia

28 | Croroani MeHi X0TiIoCh Ou, 00 aeski | 4+0,64 | 4+0,36 | 240,30 | 2+0,48
YYaCHHUKH HE OyJIU MPUCYTHIMH

29 3MiHH, SK1 S IOMITHJIA CHOTO/IHI B 340,24 | 3£0,64 | 240,22 | 240,56
IHIIMX [i10a1b0PHIN MEHE

30 | CporofHi st BiadyBaJa, 110 iHIII MPHU- 240,48 | 20,24 | 3+0,44 | 440,24
WMaroTh MEHE

31 | 51 BBaxaro, 110 CHOTO/HI AESKI ydyac- 440,44 | 440,56 | 340,18 | 2+0,16
HHUKH TPYIIH HAMArajauch 3aHaTo
3BEpHYTH Ha cebe yBary

32 | CporosHi s Ou ¢ 3a10BOsIeHHsAM nocmia- | 2+0,24 | 2+0,22 | 3+0,44 | 4+0,36

KyBaJlacs 3 iHIIUMH 11033 paMKaMH
Teparii
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OnuTtyBaJIbHMK OWIHKH A0CBiAYy yyacTi
B rpyni Gruppen-Erfahrungsbogen (GEB) (mponoB:xenns)

Tabmurs 5.2

1 3ycrpiv — 10 . .
supaenicTs 3ycTpiy — BUPasKeHiCTh

No TBepakeHHs TRepKenHs MEm TBepKeHHs (M+m)

yHacHia rpyni I'pyna 1 I'pyna 2 I'pyna 1 I'pyna 2
(n=15) (n=15) (n=15) (n=15)

1 | Croromguinias cecist 380-

PYyIiTa Mepe CHIBHO 240,24 340,65 440,36 40,22
54321
30BCIM Hi
2 | S BimuyBaro cebe myxe
SUIOBOTICHOTO 240,32 240,28 440,66 4+0,34
54321
JIUCKOM(DOPT
JlonaTKoBO 3a1aHi 3aNUTAHHS YYACHHKAM I'PyNH
(HaBezIeHi Ti BIAMOBII, 110 Oyau y Oinbine 75% y4acHUKIB TpyIin)

1 | XTo Ginbu 3a Bce Tepanesr | Tepanesr/ | YuacHuku | Y4acHUKH
(TIepeBaXHO) CILIMBAB YYaCHUKHU
Ha Xxix cecii? (TepaneBt/

YYaCHHUKH)

2 | XT0 3 yUacHHUKIB Ha s s s1/iHmIi s1/iHOT
Barry symKy Oinbi
3a BCE IOTPUMYETHCS
peanbHOCTI? (s1/iH1I)

3 | Yus moBegiHKa OLIBIIT THImmx THIIIMx Benyuoro Benyuoro
3a Bce Bam 3aBaxkana? rpymnu rpynu
(Bemyuoro rpynu/mos/

IHIINX)

4 |3 xumM Oinbin 3a Bce Bu Hizxum | Tepanesrom | [ummmn THmmmu
XOTLTH OM CITLIKYBaTUCS YYacHUKaM¥/ | y9acHUKaMu/
miciis miei cecii? TEpareBTOM | TepareBTOM

5 |3 xum Bu o moximBo- | TepareBrom | [HIIMMU ITouysatocs | IlouyBarocs
CTI B 3arajii He XOTiJIn y4acCHUKaMH | BiJIbHIIIE, 3 | BuIbHIlIE, 3
61 OyTH y KOHTaKTI OHKOJIOTOM | OHKOJIOTOM
nicisg wiel cecii?

AHai3youn BHUIICHABEICHI y Tabmuipsix 5.1, 5.2 ta 6 mani HEOOXiqHO
BIIMITUTH JICKIJIbKa BAXJIMBHX, HA HAITY TyMKY, MOMEHTIB:
IO MepIIe — aATePEHTHE, AKTUBHE 1 CBIZIOME 3aTy4€HHS MAI[i€HTOK JI0 TIPH-
HHATTS piILICHHS y4acTi / UM HE y4acTi B ICUXOTEPANeBTHYHIN Ipymi Bifpasy
MO3UTUBHO BIUIMHYJIO HA IPAIO B IPYMi (SK LLNTICHOI TPYIH, SK 1 KOKHOT 3

13



14

Anikina Inna, Bilobryvka Rostyslav

Tabnuus 6

OnuTyBaJIbHUK OLWIHKH MCUXOJIOTIYHOI0 KJIiMaTy
B rpyni Group Climate Questionnaire (GCQ-S)

1 3ycTpiu — 10 3ycTpiu —
BUPA’KeHiCTh BHPaKeHICTh
TBePIKeHHS TBePIKeHHS
Ne TBepa:KeHHsI TepaneBTa M=m (M£m)
I'pyna 1| I'pyna?2 | I'pyna 1 | I'pyna 2
m=15) | (n=15) | (n=15) | (n=15)
1 | YuacHuKH TO100AFOTHCS OJIH OJTHOMY 1 2 5 5
1 TypOyIOTBCS OJJFH PO OTHOTO
2 | Y9yacHHKH HAMarajuch 3p03yMiTh 3 3 4 4
4OMY BOHM POOJIATH TE I110 BOHH
pOOIIATH, 3HANTH IPUYUHY I[HOTO.
3 | Y4acHHUKHM yHUKAIOTh OOTOBOPEHHS 2 2 4 5
BaXITUBHX peyeid, 0 BiAOyBarOTHCS
MK HUMH B IIPOLECI CMIIKYBaHHSI.
4 | YyacHHKH pO3YMIIOTb, 1110 T€ L0 2 3 5 6
Bi1Oy10Ch OyJI0 BaXKJIMBUM 1 III0 MaJIo
ceHc Oparu yJacTb B cecii
5 | Y4acHUKH po3paxoByIOTh OTPUMATH 5 5 3 3
BiJl KepiBHUKA (-iB) TPy MEBHUI
HarpsMOK
6 | Mix yqacHHKaMH Majie Micle cyrme- 5 5 3 3
PEYHOCTI 1 TOYYTTS THIBY
7 | YHacHUKH OBOAMINCH CTPUMAHO Ta 6 4 3 2
BiJICTOPOHCHO OJIMH Bijl OJJHOTO
8 | YuacHUKH KHaJI BUKJIUK 1 KOHQPOH- 5 4 2 2
TyBaJIM OINH 3 OJHIM HaMararounuch
po3sibpatucs B ToMy, 110 BiAOyBa€ThCA
9 | YyacHuKHM HaMaraiucs OBOJUTHCS 3 4 5 6
B TaKHii CIIOCIO, SIKKiA Ha X AYMKY €
JOIMYCTUMUM IS TPYTIH
10 | YuacHHMKY BIIKHIAIH OQUH OJXHOIO 1 3 3 2 1
HEJIOBIPSUTH OZWH OJHOMY
11 | Y4acHUKM TOAITHUINCS TTOTAEMHOIO 2 2 4 5
ocobucToro iHdpopMalliero abo moyyT-
TSIMH
12 | Y4acHUKH 31aBaJIHCS HANIPYKEHUMH 1 5 4 3 2
CTPHBOKEHUMH
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YYaCHHIIb, 30KpeMa), III0 Bi3HAYATIOCH MAI[IEHTKAMH SIK HA «BXITHOMY» aHKe-
TYBaHHI y ICHb IIPOBEACHHS IEPIIOT TPYIIH, TaK IMTiCIIsI OCTAaHHBOI IeCsATOT I1a-
HOBOI 3ycTpivi (nuB. mm. 1,2, 16 tadn. 5.1, nm. 1,2 Ta 701aTKOBI 3aTUTaHHS
NeNe Ta6n. 5.2, Ta . 2,5 Ta0i. 6), MposSBUIIOCH 1y MOJATBIII 3aMOTUBOBAHO-
CTi YaCTHHM MAIi€HTOK JI0 TIPOAOBKEHHS IICUXOTEPaeBTUYHOI POOOTH MiCIs
3aBepiieHHs TanoBux 10-tu 3yctpiveit (13 namienTtok 3 30-TH);

Mo JIpyre — BUKOPUCTAHHS JIarHOCTHMYHOTO 1HCTPYMEHTapito (LIKaIn
Y.J. Cminbeprepa — KO.JI. Xanina, PHQ-9 ta PHQ-15) € minimManbHO
JIOCTATHIM JUTSI OI[IHKH CIIEKTPY Ta HACHYEHOCTI HEBPOTHYHOIO CHMIITOMA-
THKOIO TTAITIEHTOK JUTSI BKITIOYCHHS y MICHXOTEPANeBTUUHY PaMKy, a pi3HO-
IUTAHOBICTh HEBPOTHUYHOI CHMITOMATHKU HE € TPOTHITOKA30M JI0 BEICHHS
[UX MAIIEHTIB Y OJHIA MCUXOTEPANICBTUYHIN IPYITi, & HABIIAKH — € MOMKJIH-
BHM PECYPCOM y TIOIOJaHHI CHMIITOMATHKHY. Tak, HalIpuKiIa, B 9aci IpHxo-
TEpaIeBTHYHOI POOOTH TaKi TPHU BaroMi KJIACTEPU MEHTAJIbHUX KOHCTPYK-
TiB, AKi, Ha AYMKY XBOPHUX >XKiHOK Ha PM3 micig MacTtekTomii, BIUIMBAIOTh
Ha (hopMyBaHHS iX XBOPOOIMBHUX CHUMIITOMIB Y IUIOIIMHI «ACMPECis-TpH-
Bora-(ho0is» («cBiif 0Opa3 B ouax MapTHEpay, M0 ACOLIETHCS 3 MPHUTHiUe-
HUM HacTpoeM; «(haTanbHOCTI XBOPOOMW», 110 OMHUCY€ETHCS MEPEKUBAHHIM
0O0JILOBOTO CHHAPOMY Ta 3QIUIIKU (SIK €KBIBaJICHT 1 TPUBOTH); «IIOYYTTS
BJIACHOI IIHHOCTI Ta TiAHOCTI», SIKUH, HAa JYMKY JOCITI/UKYBaHUX SKIHOK
CTIPHUSB BTPATi HACOJIOU BiJl )KUTTS Ta MOCTIMHINA BTOMI) BiIIHIILTH y HOHO-
BHH CTaH, a Ha MepIIe Miclie BUAIUIO Oa’kaHHS 10 aKTUBHOTO IUTAHYBaHHS
COIIaJIbHO — TPYJOBOTO Ta CIMEHHOTO JKUTTSA, TOOTO, 3’SIBUJIACH TPOCKITis
MaiOyTHBOTO Ta BJIACHOI BIJIMOBIIAJIBHOCTI 3a BJIACHE JKUTTA, a HE Iepe-
KJIaJIaHHS BiIIIOBINATBEHOCTI 32 HHOTO HA OTOUYCHHS, SIK OYIJIO 3BHKIIO y HUX
panime (nuB. 0. 4, 6, 9, 14, 19 Tabn. 5.1, nonatkosi 3anuTanas NeNe 1, 2,
4 Tabn. 5.2, tanm. 1,4, 11 Ta6mn. 6);

10 TPETE — NOPIBHIOIOUH JIBI IPYIH OMITHO, L0 «IIOYATKOBUI pe3yiib-
TaT ONMUTYBAHHS «OyTTs y IpYIi» € SIKICHO KpalluM Y 4aci IpPOBEACHHS
Jpyroi IpymH, 10 MO>KHA YaCTKOBO MOSICHUTH 1 ()eHOMEHOM HaOyTTS AOC-
BiZy, 3MCHIICHHSIM TPUBOXXHOCTI JOCIIAHUKA-TICUXOTEpANeBTa Ta 3’SBU
y JOCHiJHUKA — ICHXOTEPANeBTa BHYTPIIIHIX IHTCPHATI30BAHUX «CXCM)
TTOBEJIIHKY 3a Pi3HUX OOCTaBHH y pOoOOTI 3 TPYIIOI0 3 OHKOITATOJIOTIEI0 TPY-
JIeH; MOJKHA 3pOOUTH BIIACHE MPHITYIIEHHS, MO e()eKTUBHICTh KOPOTKO(O-
KyCHOI KOTHITHBHO — ITOBEIIHKOBOT IICHXOTEpaItii 3aJICXKHTh 1 BiJl TOTOBHO-

CTi, JOCBITYEHOCTI Ta XapuU3MH caMoro rcuxoreparnenra (naus. mi. 11, 19,
26 Tabm. 5.1, mm. 7, 8, 9, 10 Tadm. 6).
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4. BUCHOBKH

1. AnrepeHTHHI METOA (AKTUBHOTO 3aTy4EHHs Ta OOTOBOPEHHS MJIAHO-
BAHOTO JIKyBaHHS JIiKaps 3 Malli€eHTOM) € e(eKTUBHUM Yy (hOPMYyBaHHI I1CH-
XOJIOT1YHOT MPUXMIBHOCTI 10 CTPOTOTO JAOTPHMAHHS IIPHU3HAYCHD JiKapsi,
10 TIPU3BOJIUTH 10 MAKCUMAIILHOTO TIO3UTUBHOTO e(EeKTY Bij Teparii.

2. BukopucTaHHs JIiarHOCTHYHOTO iHCTpyMeHTapito (mkanu Y. /1. Crin-
oeprepa — 10.J1. Xanina, PHQ-2, PHQ-9 ta PHQ-15) € MiHiMaBHO HOCTAT-
HIM JUIS OI[IHKH CTHEKTPY Ta HACHYEHOCTI HEBPOTUYHOIO CHMIITOMATHKOIO
MAIi€HTOK IJIsl BKIIOYCHHS y IICHXOTEPAIEBTHYHY PaMKy, a Pi3HOILIAHO-
BIiCTh HEBPOTHYHOI CHMIITOMATHKH HE € IPOTHIIOKA30M JO BEICHHS LUX
MALI€HTIB Y OAHIM NCUXOTEepPaeBTUUHINA IPYII, a HABMAKU — € MOXJIUBUM
pecypcoM y MOJ0NaHHI CUMIITOMATHKH.

3. OnuryBaneHuku OniHKM J0cBigy ydwacti B rpymi Gruppen-Erfah-
rungsbogen (GEB) ta Omuinku ncuxonoriyHoro kmiMaty B rpymi (Group
Climate Questionnaire (GCQ-S) MO)XxHa BUKOPUCTOBYBATH JIJIsl BUSHAYCHHS
e(heKTUBHOCTI KOPOTKO(POKYCHOI IPYMOBOI MICHXOTEparii.

4. KorHITHBHO — ITOBEAIHKOBUI METOJ y Kypallil HeBPOTHYHHUX PO3TIaIiB
y KIHOK 3 pakoM MOJIOYHOT 3aJI03M ITICJIsl MACTEKTOMIl € e(PeKTUBHUM Ta
MOYKe OyTH PEKOMEHIOBAaHHMM JI0 BUKOPUCTAHHS JUTSI JIIKYBaHHS i€l TPYIN
MaLi€HTIB.

5. BrieBHEHICTB, JIOCBII Ta Xapu3Ma MPAaKTUKYIOUOTO IICHXOTEparieBTa
€ BarOMHM YHHHUKOM Y KpaIlOMy KiHIIEBOMY T'PYIIOBOMY JIKYBAJIEHOMY
edexTi KopoTKoPOKYyCHOT rpyIOBOT IICUXOTEpartii.
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Abstract. The dielectric theories which used for applications of
dielectric spectroscopy to investigate heterogeneous systems, such as
particle suspensions, membranes, and tissue are described in this arti-
cle. The dielectric constant &', the loss &”, and the conductivity o of
substances in a broad frequency range (1 Hz to 10" Hz), with for using
a combination of different method of dielectric spectroscopy applied to
identical samples was described. In the present work, we analyze the
dispersion regions, commonly found in biological substances and tissue,
usually as termed as «, B, § and y -dispersions. The nature of the dis-
persion caused by the membrane of RBCs in the radio frequency spec-
trum of the dielectric properties of blood which often is ascribed to the
motion of bound water molecules is not yet fully understood. Dielectric
properties of RBS membrane have been studied by means of the spheroi-
dal model, where the three shells correspond to the double lipid bilayer
and the spectrin network of the inner membrane, respectively. Based on
the Maxwell-Wagner model and takes into account the morphological
parameters of RBS membranes of cells using appropriate approximations
the some simple relations was derived. In discussing the dielectric prop-
erties of RBS membrane was considered the mathematical model which
accurately fit the experimental observations. Such models have obvious
applications when characterizing the data and testing it against possible
physical theories.
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1. Introduction

The blood represents of heterogeneous material containing water, dis-
solved organic molecules, macromolecules, ions and soluble matter. The
constituents of the blood are highly organized in cellular and subcellular
structures forming macroscopic elements. The presence of ions in the blood
plays an important role in the interaction with an electric field, providing
means for ionic conduction and polarization effects. The ionic charge drift
creates conduction currents and as knows as initiates polarization mecha-
nisms through charge accumulation at structural interfaces, which occur at
various organizational levels of membranes of cells of blood. Their dielectric
properties will thus reflect contributions to the polarization from both struc-
ture and composition [1]. A common way to describe dielectric properties
of cell of human blood or tissue between 1 Hz and 50 GHz is to fit Cole—
Cole or Cole—Cole-type relaxation models to measurement data [2-5]. The
measurement of dielectric properties of blood is known to be of importance
for diagnosis of diseases [6-11]. Early studies of dielectric properties of the
human erythrocytes are connecting with alternating current in the frequency
domain were pioneered at the beginning of this century [12-16]. The fre-
quency dependence of the dielectric properties of the RBC in suspension
has been investigated by many scientists [17-28]. In the simplest model the
RBC suspension is treated as an equivalent circuit for the measured capaci-
tance and conductance [29]. The dielectric properties of RBC depend on the
volume fraction (haematocrit) and the shape of cells [30, 31, 22]. Dielec-
tric spectroscopy measurement in medical investigation depends with phe-
nomenon known as electrode polarization [32]. In this paper we consider
dielectric properties of normal blood and RBC and mechanism of relaxation
processes. Based on the Maxwell-Wagner model and takes into account the
morphological parameters of RBS membranes of cells using appropriate
approximations the mathematical model of RBS membrane was derived.

2. Models and Data analysing
2.1. Dielectric theory: a summary
The dielectric response of a substance is the result of either dipolar or
space-charge polarisation. Dipolar polarisation can be caused by the sepa-
ration of a pair of opposite charges in either permanent dipoles (water) or
induced dipoles in non-polar molecules. Each type of polarisable entity will
exhibit its own characteristic temporal response to an imposed electric field.
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This response is mathematically handled by describing the relative permit-
tivity as a complex function of the form:
() =¢,+(5—-¢,) /(1 +int),

where ¢ is the permittivity measured, ¢ is the limiting low frequency
permittivity where the polarization effect is fully realized, o is the angular
frequency of the applied electric field o = 2z f ( f is frequency), i is V-1,
t is the characteristic response or relaxation time.

The real and imaginary components of the complex relative permittivity
can be expressed in the form

e =¢' —ig" (1)
where the real part ¢ represent the dielectric constant and is given by
gw)y=¢, +(g5—¢,) /(1 +w’T?) (2)

The imaginary component ¢”, corresponding to the dissipative loss
associated with the polarisable charges moving in phase with the electric
field and takes the form of a loss peak, has the form

g"(w) = (g5 —&,)ot / 1+ 0’t*) (3)

The equations (2) and (3) are commonly known as Debye Dispersion
formulae [33]. The equations (2) and (3) are referred to the situation where
equilibrium is attained exponentially with time when a constant external
electric field is imposed on a dielectric. The loss factor &” can be defined in
terms of a frequency-dependent conductivity as

e"() = o(w) / wey = (0, + 0,(®)) / wg, 4)
where o, is the steady-state conductivity arising mainly from mobile
ions, o,(w) is the frequency-dependent conductivity arising from dielectric
polarization losses. Because the energy in the electric field is either stored
or lost, conductivity and permittivity are related. The conductivity gives
a measure of its ability to conduct, i.e. let charge pass through it, whereas
the permittivity gives a measure of the polarizability of the material, i.e. to
store charge.
Often the form of the above equations can be derived from defining the

Ae =¢g5—¢,.
From the real (2) and imaginary (3) components of dielectric permittiv-
ity we then obtain the relationships

g =¢,+be/A+(f/ 1) )
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and
o(0) = o5 +2ne,f*Ae /| [0+ (f ] [,)}) (6)

where the relaxation frequency is f, =1/ 2at, o, is the low-frequency
limit of the conductivity. The factor o is the parameter which includes the
steady-state conductivity and dielectric losses connected with any polar-
ization processes having relaxation frequencies well below that defined by
relaxation frequency. For frequencies very much greater than f,

Ac =0, —og =2ne, fAe 7

The increment in conductivity is directly proportional to the permittivity
change and can be used as a check on the validity of experimental data. The
relaxation times can be rewritten as ¢ = gyA¢ / Ao .

A simple model, which can be used to describe dielectric relaxation pro-
cesses that involve dipolar molecules, is one that considers the dipoles to
be spheres whose rotation is opposed by the viscosity of the surrounding
medium. The relaxation time for such a sphere is v = 8znR* / 2kT , where
k is Boltzmann’s constant, 7 is the absolute temperature, R rigid sphere
of radius, n is macroscopic viscosity. The classical model of dielectric
relaxation of the Debye type cannot adequately describe the relaxation phe-
nomena and kinetics. Fig. 1 shows the variation in the permittivity, loss
factor, and conductivity with frequency for a single time constant relaxation
for an idealized monomolecular polar substance with no residual frequen-
cy-independent conductivity. The best example of such material is pure
water. At the relaxation frequency, the permittivity is halfway between its
limiting values and the loss factor at its highest. In the case of a single time
constant as described in Fig. 1 the conductivity is halfway between its lim-
iting values at the relaxation frequency.

The Debye expression does not include the effect of conduction cur-
rents as would arise from the drift of free ions in static fields. Numerous
empirical distribution functions and models have been proposed to model
the experimental data without elaboration of the underlying mechanisms.
Simple exponential relaxation laws describes in such complex systems as
Cole-Cole (CC) behaviour (it is one of the most commonly used models, a
modified version of the Debye expression) [34]:

(65 —¢,)

T ) =g -je", 0<a<l (8)

e (w)=¢, +
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Loss factor

Relative permittivity
Conductivity

log (frequency)

(a) (b)

Fig.1. Ideal dielectric relaxation of the Debye type. (a) Frequency
dependence of relative permittivity ((¢' - ¢,) / (¢ — ¢,))) and conductivity
(we,e" / (e5 — €,)); (b) Frequency dependence of loss factor (¢” / (g5 —¢,)),

for a single time constant relaxation plotted against f / f..

where ¢"(w) is the complex dielectric permittivity spectrum with low
frequency (&5 =¢’(0 — 0)), and high frequency (e, = ¢"(w — 0)) limits,
. 1s dielectric strength and o is an empirical exponent, referred
to as a measure of the peak broadening, for « = 0 the model reverts to Debye
equation, j is (—-1"?). Usually the relaxation time t, the exponent « , the
dielectric strength Ae are strictly dependent on the structure, the tempera-
ture, the pressure and other controlled physical parameters [35]. The real
and imaginary parts can be rewritten as
, (65 —&,)[1-(00) " sinarx / 2) |
g =g + -
21+ (07)*" + Awr)"* sinar / 2)

o (e5 — & ) wr) ™ cos(ar /2)
1+ (01)™ ™ + 2wr) " sin(ax / 2)

Indicating that a plot of ¢’ against & is a semicircle with its center below
the real axis. The deviation is formulated by various empirical equations
proposed by Cole and Cole [34], von Schweidler [37], Fuoss and Kirk-
wood [38], Davidson and Cole [39], Havriliak and Negami [39], Williams
and Watts [40], Jonscher [42] and so forth. These equations are used not
only for classifying dielectric relaxation of various materials and substance
but also for extracting the relaxation parameters from dielectric relaxation
data. They do serve a useful purpose in enabling the parameterization of the
experimental data, albeit with very limited clarification of the underlying
mechanisms. One of the challenges in dielectric spectroscopy today is to

Ae =¢g4—¢
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uncover a physical mechanism underlying the CC behaviour in complex
systems [36]. For analysis of dielectric relaxation can be used the complex
plane plot (or the Cole—Cole plot) usually. In the complex plane plot the
loss factor is plotted against the relative permittivity &', tracing a semicircle
if the dielectric relaxation has a single relaxation time, namely, the Debye
type relaxation. The complex plane plots, however, often deviate from a
semicircle, which indicates a distribution of relaxation times (Fig. 2).

& Debye

—® Cole-Cole

Ewn &g g

Fig. 2. The complex plane plot. (a) Cole-Cole plots of the Debye
and Cole-Cole equations. Plot of normalized permittivity against loss
factor showing a semicircle with its center on the real axis in the case
of the Debye and an arc of a semicircle with its center below the real

axis in the case of the Cole—Cole; the apex of the arc corresponds
to the mean relaxation frequency

The Cole—Cole plot of the Cole—Davidson model is an asymmetric curve
intercepting the real axis at different angles at high and low-frequencies.
The distribution of relaxation times is also asymmetric (Fig. 3).

Theories proposed by researchers on the nature of polarization processes
in the living structures are reduced to next basic physical mechanisms:

1. Dipolar orientation of the molecules

2. Macrostructural polarization the living structures

3. Ordering of water structure

4. Counter ion polarization

5. Interfacial polarization

6. Delocalisation of electrons.
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Cole-Davidson

w0 g &
Fig. 3. Plot of normalized loss factor against permittivity showing
the characteristic Cole-Davidson skewed arc where the maximum in ¢&"
does not correspond with oz =1 ; this point is found at the interception
of the bisector of the high-frequency limiting angle with the data plot

Three relaxation processes that are responsible for the dielectric prop-
erties in living structure are known as a) interfacial polarization; b) dipolar
orientation and c) counter ion polarization.

2.2. Dielectric Properties of Biological Materials

2.2.1. Dielectric Dispersions: theory

The dielectric properties of a biological tissue result from the interaction
of electromagnetic radiation with its constituents at the cellular and molec-
ular level. By their very nature biological materials are not homogenous.
A simple example of a heterogeneous biological system is that of blood
corpuscles. The relative permittivity of a tissue may reach values of up to
109 or 107 at frequencies below 100 Hz. It decreases at high frequencies in
three main steps known as the a, B, 6 and y -dispersions [17]. Other dis-
persions may also be present. The dispersions are rather broad, indicating
the possible overlap of discrete relaxations arising from the polarization
mechanisms encountered in the complex biological environment (Fig. 4).
Permittivity is often expressed as the relative permittivity ¢, (or dielec-
tric constant, dimensionless), which is defined as the permittivity relative

to that of vacuum (¢, = 8.854-10"2F/m), can be find as ¢, = - . The step
&

changes in ¢, are called dispersions and are due to the loss of particular
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polarization processes as frequency increases. The «a -dispersion is due to
the tangential flow of ions across cell surfaces, the g -dispersion results
from the build-up of charge at cell membranes due to the Maxwell-Wag-
ner effect, the § -dispersion is produced by the rotation of macromolecular
side-chains and ‘bound’ water, and the y -dispersion is due to the dipolar
rotation of small molecules particularly water [43]. The o, B, 6 and y
dispersions may therefore be described by total dielectric decrements Ae,_ ,
Ag,, Ag; and Ag, respectively. Each dispersion region may be described
by the relaxation, the spread of relaxation times being determined by the
different physical processes involved.

108 _
- 107
10° | -
=
2 £
1 N
2 :
w L E 2
= =
£ )
) &)
10? - - 10
] [ 1 ] [

Frequency

Fig. 4. Complex permittivity spectrum of biological cells.
a-dispersions are to the tangential flow of ions across cell surfaces.
B -dispersions are results from the build-up of charge at cell
membranes due to the Maxwell-Wagner effect. 5-dispersions are
produced by the rotation of macromolecular side-chains and “bound”
water. y-dispersions are to the dipolar rotation of small molecules.

2.2.2. o -dispersion

The a or low-frequency (10 Hz—10 kHz, = = 1.6 ms) dispersion is char-
acterized by very high permittivity values and a large dielectric decrement,
both of the order of 10°. The « -dispersion can be ascribed, at least par-
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tially, to counterion diffusion effects. Tissues have finite ionic conductiv-
ities commensurate with the nature and extent of their ionic content and
ionic mobility. Such large values of dispersions are predicted by theories of
ionic diffusion in heterogenous media.

Other theories to describe to the «a -dispersion as the interactions in
the vicinity of the cell membrane. Membrane-related mechanisms that are
thought to contribute to the a -dispersion include the charging of intracel-
lular membrane-bound organelles and frequency dependence in the imped-
ance of the cell membrane itself. As known the cell membrane is a complex,
dynamic structure comprising a phospholipid bilayer. The lipid, hydropho-
bic ends of the phospholipids form a middle layer; the hydrophilic groups
cover the inner and outer surfaces. The lipid bilayers form the basis of the
membranes and cholesterol could regulate the fluidity of the membrane.
Various proteins play a significant role in the functions of cell membrane,
such as ion transport and signal transduction. The movements of charged
ions and electrons across the membrane are restricted. They can go through
the membrane from the specialized ion channels and membrane spanning
protein semiconductors respectively. Cell membranes contain ionizable
acidic and basic groups, although for most cells so far studied the acidic
groups are dominant and the membranes carry a net negative charge. Cell
membrane is the most significant portion of the cell as it separates each cell
from the surrounding world. It is about 4-10 nm in thickness. The ionic
balance between the intra- and extracellular media maintains a 60-to 70-mV
potential difference between them of about 10 kV/mm across the mem-
brane. An important reason for the uncertainty in the understanding of this
dispersion is the paucity of error-free dielectric data in its frequency range
[44]. The « -dispersion has a very large permittivity increment. The corre-
sponding decrement in conductivity is small. ; this, however, does not con-
travene the principle of causality and the Kramers—Kronig relations [45],
which predict a change in conductivity of about 0.005 S/m for a 106 incre-
ment in permittivity and relaxation frequency of 100Hz.

2.2.3. B -dispersion

The B -dispersion occurs at intermediate frequencies (10 kHz—
10 MHz, r =300 ns) and originates mostly from the capacitive charging
of the cellular membranes and those of membrane-bound intracellular
bodies. The current can pass through the cytoplasm while membranes
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are electrically shorted. The impedance decreases due to the accessibility
of the cytoplasm as a current path, which forms the g -dispersion. This
phenomenon, also known as interfacial polarization, associated with the
heterogeneous structure inherent in membrane-electrolyte structures, has
been studied theoretically and experimentally. At the interface between
two dissimilar dielectrics there is a build-up of charge and this gives rise
to interfacial, or Maxwell-Wagner, polarizations. The magnitudes of these
polarizations are dependent on the conductivity, permittivity and geom-
etry of the separate components of the heterogeneous structure. With
increasing frequency, the more resistive components are neutralized by
their associated parallel capacitances. The structure therefore becomes
progressively more (electrically) homogeneous. It was established exper-
imentally that damage to the cell membrane changes the features of the
B -dispersion. The dependence of the g -dispersion upon the integrity of
cell membranes was clearly shown by Pauly and Schwan [46], who mea-
sured the effect of digitonin in lysing the fiber membranes of bovine eye
lens. Biomedical engineering are based on the variation of the parameters
of the B -dispersion with pathological conditions involving changes in
cell physiology and morphology. In the frequency range of the g -disper-
sion the tissue with directed, anisotropic cellular structure would exhibit
an anisotropic dielectric response. The electrodynamics modeling the of
a simplified tissue-like system, for example, suspensions of spherical
inclusions in conductive media, has established theoretical grounds for
the presence of the g -dispersions. This calculations to enables the com-
putation of an effective permittivity of similar order of magnitude to the
B -dispersion. These interfacial polarizations are boundary effects that
occur in addition to other polarizations that may occur in the compo-
nents of the system. g -dispersion is characterised by dielectric decre-
ment of Ag; = 104. Blood displays this dispersion at higher frequencies
f=3MHz, =50 ns with a dielectric decrement of As, = 2000. This
effect is thought to be caused by the charging of cell membranes with
smaller contributions arising from the dipolar relaxation of proteins in
tissue. This latter effect is sometimes analysed as a separate dispersion,
called the I -dispersion [47]. The larger permittivity values observed in
tissues compared to blood are due to larger cell sizes. Observation of the
B1 -dispersion can give valuable information on the coupling of exter-
nally imposed fields and field strengths in tissue [48].
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2.2.4. 5 -dispersions

Tissues and other biological materials may exhibit dispersions other
than the three main ones. The § -dispersion, identified in some protein solu-
tions between the B and y . & -dispersions occurs in the frequency range
0.1 to 5 GHz; when present, its magnitude is small compared to the adjacent
ones. Its dielectric decrement is typically Ae;=15.

5 -dispersions were first characterized by Pethig [49]. §-dispersions are
faint sub-dispersions occurring between the g and y -dispersions and are
attributed to the dipolar moments of large molecules, such as proteins. They
are therefore related to biopolymers and cellular organelles [44], proteins
and protein-bound water [50]. Possible mechanisms include the dipolar
relaxation of “bound” water (water of hydration), relaxation of small dipo-
lar segments or side chains of biological molecules, and counterion diffu-
sion along small regions of the charged surface. Under these conditions it is
difficult to isolate and, in view of the multiplicity of possible mechanisms,
difficult to interpret. It is often treated as the tail end of the B -dispersion or
a broadening of the y -dispersion.

The large proportion of the water in tissues has rotational properties
similar to those of normal bulk water. Approximately 10% of water in tis-
sues, dependent on organ/tissue type, is termed “bound” water [51] i.e. it is
rotationally hindered. The “bound” water has a relaxation frequency some
50 to 150 times lower than that of free water. The relaxation of bound water
leads to the & -dispersion, which is very much weaker than the y -disper-
sion, and is centered at 100MHz.

This effect (the effect of “bound” water) results from the fact that, within
suspensions, the electrical properties of water in the immediate vicinity of
particles is perturbed by its proximity to the particles, and so differs slightly
from those of free water. The differences in properties are dependent on the
molecule to which the water is bound, its viscosity and temperature. There
appears to be a transition at around 100MHz, above which the capacitive
impedance shorts out and the resistivity is approximately that of 0.9% saline
solution, which is the ionic strength of cellular fluid. Above 100MHz the
dielectric properties of tissues are consistent with those expected for a sus-
pension of low conductivity particles (cells) in an aqueous electrolyte and
the distinction between tissue types becomes lost [52]. A less pronounced
lowering of the water relaxation frequency was observed for ocular tissues
[53]. The relaxation frequency of normal bulk water at 37°C is 25 GHz,
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whereas retina (89% water content) exhibited a relaxation frequency of
around 2 GHz, and for the lens nucleus (65% water) this was reduced to
around 9GHz. Observed the lowering of the relaxation frequency depends
to decrease water content was an interesting feature of these studies. In vivo
measurements of the dielectric properties of skeletal muscle, brain cortex,
spleen and liver of live cats and rats (for 0.1-10 GHz) obtained that the
dielectric properties correlated well with the various tissue water contents
that above 1 GHz, and that was deduced that practically all the water in
skeletal muscle was in the form of bulk water [54].

For the other tissues, both free and bound water were deduced to be
present, with spleen having a total tissue water content (volume basis) com-
posed of 69% free water and 9% bound water. For liver, the total water con-
tent (80%) was found to consist of 62% free water and 18% bound water.
For the other tissues, both free and bound water were deduced to be present,
with spleen having a total tissue water content (volume basis) composed
of 69% free water and 9% bound water. For liver, the total water content
(80%) was found to consist of 62% free water and 18% bound water. Relax-
ations of such bound water, as mentioned above, produce a relatively weak
dielectric dispersion, called the & -dispersion, centered around 100 MHz
and hence is located roughly midway between the g and y -dispersions.

Most of the strongly bound water in tissues will be incorporated directly
into the overall structure of the globular and membrane-associated proteins.
It could be that perturbing the strongly bound water molecules induces
changes in those physiological processes that depend on the functional
behavior of the substrate proteins.

2.2.5. y -dispersions

y -dispersions, first characterized by Foster and Schwan, 1989 [48] are
caused by the aqueous content of the biological species and the presence of
small molecules. The dielectric properties of tissues above 100MHz (the
dispersion, in the gigahertz region) are determined by the intra-cellular
electrolytes, principally, water (0.9% saline solution) (is due to the dipole
polarization of water molecules). At frequencies in excess of a few hundred
megahertz, where the response of tissue water is the dominant mechanism,
the complex permittivity may be expressed as Cole—Cole plus a conductiv-
ity term to simulate the dipolar dispersion of water and the contribution of
the electrolytes, can be written as
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where o is the conductivity due to ionic currents and to the lower-fre-
quency polarization mechanisms. These properties are consistent with those
from suspensions of low conductivity, low permittivity particles (i.e. cells)
in an aqueous electrolyte. In the microwave band, tissue properties can be
attributed to their “free” water content and the dispersion for normal bulk
water. The y -dispersion occurs at microwave frequencies ( f = 25GHz,
=6 ps) Ag,=50. The value of the distribution parameter o is signifi-
cant for most tissues and negligible for body fluids. The mean relaxation
time r is generally longer than the value for water, indicating a restric-
tion in the rotational ability of at least some of the tissue water molecules.
The lengthening of the relaxation time of water in biological material is a
well studied hypothesis; the effect is common to most organic solutes Var-
ious early measurements of the electrical properties of blood contributed
significantly to unravel the constitution of red blood cells (RBC) [55, 56].
The results by Hober [16] provided the first indications of a dispersion (i.e.
frequency dependence), caused by the membrane of RBCs, in the radio
frequency (RF) spectrum of the dielectric properties of blood [57]. This
relaxation process is indentified as being of Maxwell-Wagner type [58, 59]
and termed, is known to increase with solute concentration [60], and has
previously been observed in tissues [61].

3. Methods
Mathematical modelling of RBC cells according to the Maxwell-Wag-
ner interfacial polarization theory.

4. Results and Discussion

4. 1. Dielectric response and erythrocyte morphology

Various early measurements of the electrical properties of blood con-
tributed significantly to unravel the constitution of red blood cells (RBC).
The first indications of a dispersion (i.e. frequency dependence), caused
by the membrane of RBC, was provided in the radio frequency (RF) spec-
trum of the dielectric properties of blood [12]. This relaxation process is
indentified as being of Maxwell-Wagner type [59, 60] and termed g -relax-
ation [60, 61]. Most the theoretical models which describe the cell suspen-
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sions focus on B and y -relaxations [17, 14, 61, 62], including the often
employed Pauly-Schwan model [63], them account for the non-spherical
shape of cells. The diluted solutions and whole blood with a hematocrit
value of 86% have to be treated differently. The model must account the
membrane and inner medium of RBC. It should be noted that RBC’s are
far from being of spherical shape and in principle for shelled ellipsoidal
particles up to six relaxations can be expected [64]. Furthermore, the hemo-
globinmolecules within the RBC’s should show all the typical complex
dynamics as found in other proteins.

RBCs are disc-shaped when not subjected to external stress. The bicon-
cave discocyte RBC has a flexible membrane with a high surface to vol-
ume ratio. That form cells facilitates large reversible elastic deformation
of the RBC as it repeatedly passes through small capillaries (blood vessels
as small as 2-3 pum in diameter) during microcirculation. RBC deforma-
bility is basic for circulation, which is necessary to transport oxygen and
carbon dioxide. Pathological conditions affecting RBCs can lead to signifi-
cant alterations to the discocyte shape. Changes to the RBC surface area or
membrane can in some instances obstruct circulation of the cells in blood.
The consequences of altered circulation are observed as clinical symptoms
that range from benign to lethal (from obstruction of capillaries and restric-
tion of blood flow to tissues to necrosis and organ damage). The discocyte
shape of human RBCs is approximately 7.5 to 8.7 um in diameter and 1.7 to
2.2 um in thickness. Hemoglobin molecules, essential for gas transport
within the circulation, are contained in the RBC cytosol. The membrane of
the RBC comprises a phospholipid bilayer and an underlying two-dimen-
sional network of spectrin molecules. The phospholipid bilayer has little
shear resistance but contributes to bending resistance and helps to maintain
cell surface area. Integral and peripheral proteins connect the bilayer and
spectrin network. The spectrin network or cytoskeleton is largely responsi-
ble for the shear elastic properties of the RBC [24, 56]. Since the membrane
of RBC has the three layers have different electric properties, a spheroidal
model with three shells may be suited for RBC cells.

4.2. Dielectric model of RBC membrane

Based on the Maxwell-Wagner model [60, 61], the Pauly and Schwan
takes into account the membranes of cells [67, 68] using appropriate approx-
imations some simple relations are derived:
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The equivalent complex relative permittivity for the disc-shaped form
RBCs along axis x, y, z is represented as
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The depolarization factors ox, ay, oz along the x-, y- and z axes for pro-
late spheroids (R, » R, = R, ) are given by
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where q is the axial ratio defined as ¢ = R, / R, . The volume ratios Q,, ,
0,,, and Q,, were approximately written as:
(RZ - dphl)(Rx - dphl)2

0 = RR , (%)
R, -d, —d, YR —d, —d,)
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Z

In the three-shell model the thickness of each shell is non-uniform,
but we assume uniform shell thicknesses d,,, d,, and d,, because d,,,
d,, and d,« R,, R, . In the three-shell spheroidal model, there are many

p
variables. Some of the parameters were found to be of less influence on



Modeling of dielectric permittivity of the erythrocytes membrane as...

the dielectric parameters and therefore were appropriately fixed to reduce
the number of variables. Were R, R,, R, — the semi-axes of the outer-
most ellipsoid along x-, y-, z-axes, R, >~ R, =R,; d,, — the thickness of
the part phospholipids (1) of the membrane RBC; d,,, — the thickness of
the part phospholipids (2) of the membrane RBC; d,, - the thickness of the
two-dimensional network of spectrin molecules of the membrane RBC;
&" — complex relative permittivity defined as ¢* = ¢' — jk / wg, ; ¢ - relative
permittivity; k - conductivity; o — angular frequency; ¢, — the permittivity
of vacuum; ¢,, — the complex relative permittivity of the part phospho-
lipids (1) of the membrane RBC ¢,,, — the complex relative permittivity
of the part phospholipids (2) of the membrane RBC; &;, — the complex
relative permittivity of the two-dimensional network of spectrin molecules
of the membrane RBC; ¢; — the complex relative permittivity of the inner
medium of the cell; &, — the complex relative permittivity of the external
medium of the cell.

5. Conclusions

The use of dielectric spectroscopy allows researching the dielectric
parameters’ of blood cells on different frequency, carry out real time obser-
vations and to extract a wealth of information about their physiological
properties, reveal a rich variety of dynamic processes. Understanding of
these processes is the interest for relevance of biomedical research. This
review covers the different methods of interpreting dielectric investigation
and progress made in applications of spectroscopy for human cells observa-
tions by covering a frequency range from 1 Hz to 10° GHz.

The ultra-broadband data of the complex effective permittivity show
that the spectrum can be fitted with a one Debye and some Cole-Cole mod-
els. The high frequency response above 1 GHz can be directly related to the
orientational relaxation of "bound" water and thus to the volume fraction of
free pore water. The Maxwell-Wagner effect is almost negligible in the low
frequency range but dominates the dispersion in the high frequency range
above 1 MHz.

From the biological point of view, the erythrocyte can be considered
the as cell with no organelles, but its physical behavior in blood is complex
and can strongly influence the results from dielectric spectroscopy. Many
factors might contribute to the high capacitance values observed for the
erythrocyte in normal blood. The values calculated should be considered
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as an apparent one, reflecting the dielectric response of red blood cells.
The model study showed that the three-shell spheroidal model of the RBCs
membrane can be described as the inner part of the membrane which con-
sist of spectrin molecules and an outer part consisting of the phospholipids
bilayer. In addition, the phospholipids bilayer is much more permeable to
sugar and ions than the spectrin molecules, and is not regarded as a barrier
for ions but as a filter to exclude large molecules.
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The Dissertation is devoted to solving the current issues in urology —
improving diagnosis and treatment efficacy sexual disorders in men with
hypertension by correction of complex changes with regard to health. This
paper analyzes the comprehensive examination and treatment of 120 patients
with sexual disorders on the background AG. Patients were divided into
4 groups: I group (30 patients) — treated with phosphodiesterase-5 inhibitor
such as sildenafil “on demand”; II group (30 patients) — received sildenafil
50 mg a day; III group (30 patients) — sildenafil 50 mg a day plus arginine;
IV group (30 patients) — sildenafil + Arginine + LNP-therapy (local nega-
tive pressure therapy with electrical fotovacuum stimulation on the machine
“Lodap™).

The study proved and proposed new medical diagnostic algorithm based
on the method of combination therapy sildenafil + arginine + LNP-fotovac-
uum electrical stimulation therapy to correct sexual disorders in men suf-
fering from hypertension. The use of sildenafil, arginine and local negative
pressure therapy with fotovacuum electrical stimulation in patients with
sexual disorders on a background of hypertension leads to an improvement
of the disease, is safe, affordable and not accompanied by side effects.
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1. Beryn

[Ipobnema HaaHHS CTieiani30BaHO1 JOIOMOTH YOJIOBIKaM 13 ceKCyaslb-
HUMH PO3JIaJIaMU Ma€ BEIMKE MEIUKO-COlliajbHEe 3HAUEHHsI, aKTYaJIbHICTh
SIKOi 3pOCTae YIPOIOBK OCTAHHIX POKiB [3, c. 74]. Apke cekcyanbHe 3710-
POB’S € BOXKITMBUM KOMIIOHEHTOM ITPH OIIIHIII HOTO 3arajikHOTO CTaHy, 10
MOTIPIITY€ETHCS B CHITy Oararbox MpUUrH. YacToTa BiJOMUX HECTIPUSATIUBHX
(hakTOpiB PHU3HKY, apCEHA SKHX MOIMOBHIOETHCS Y 3B SA3KY 13 COIiaJIbHO-€-
KOHOMIYHUMHU TpoOIIeMaMu, HECTIPUSTIIMBUM HABKOJHUIITHIM CEPEIOBUIIIEM,
HETaTUBHO BiIOMBAIOTHCS HA HhOMY [2, ¢. 14] bararoacnekTHICTh mepey-
MOB PO3BHTKY epekTribHO1 auchyHkiii (E/]) Bu3Hauae #oro mpoBiaHe
MICLIE B CTPYKTYpi CEKCyallbHUX PO3ialiB. Y KOHTEKCTI poOoTH cepen
TaKUX MepeyMOB 3BEpTae yBary aprepiaibHa rineprensis (Al), criikuid
IPUPICT NOMIMPEHOCTI AKOi BiAMiueHO B myOmikanisax [9, c. 4]. 3a nanumu
o¢iniitnoi cratuctuxu Ha 2011 p. B Ykpaini Ha 00niky nepebyBano moHax
12 MITH. TakuX XBOpHX, 110 ckianae 32,2 % nopocioro HacelIeHHs KpaiHu
[7, c. 22]. Pu3uk ycknanuens npu Al 3pocTae i3 KUTBKICTIO CyIyTHIX (hak-
TOpiB. 7 4OJIOBIKIB OUIBII 3arPO3ITUBOIO € KOMOIHAITIS 13 TIOTIOHOIAIIH-
HSIM Ta OKUPIHHAM. SIKIIO 3Ba’KUTH, IO OCHOBHUMH OPTaHAMHU-MIIIICHIMH
€ cepIie, MO30K, CYIMHH, TO CTa€ OYeBUAHUM dacTorta mosisu E/1. 3a manmvn
PI3HUX aBTOPIB, Maiike y MmoyloBHHK XBopux Ha Al y Biti 40-79 pokiB crio-
CTepiraroThes Ti uM iHm i nposiBu. B pobotax [oprnuauenka I. 1., 2013,
Kapmosa 10. A., 2010, Ky3zeminosa H. B., 2015 po3kpuBatoThCs maroreHe-
THUYHI MEXaHI13MH IIPOCTEKEHOTO B3aeMO3B’13Ky. OJJHAK, CUTYaLlil0 YCKIIaI-
HIOIOTh JieMorpadivyHi 3MiHM, IO MPOSBIAIOTHECS B CTApiHHI HACEIEeHHs
KpaiHu Ta ioro renaepHomy ckiani. EJ] moriprryerbes 3 BikoM, a 11e Haly-
Ba€ 0COOJIMBOTO 3HAUCHHS 3 OIVISILYy HA OFHOYACHE 3POCTAHHS 1 BUIAJKIB
AT Tak, B Ykpaini 40,0 % 4onosikis 40-50 pokis, 50,0 % — 50-60 pokiB Ta
70,0 % — crapmmx 3a 60 pokis Matoth EJI [7, c. 33]. BapTo Haronocutu Ha
JIOBENICHIH 3aJIeKHOCTI MK TPUHOMOM TIiITOTEH3UBHUX penapartis mpu Al
Ta pozButkoM EJ] [8, c. 11]. A came, Bix 2,4 % 10 58,0 % 4on0BIKiB BigMi-
YaroTh 11, 0COOIMBO Yy pa3i 3aCTOCYBaHHS JIYPETHKIB Ta OeTa-aapeHo0I0Ka-
TOPIB, 110 CIIOHYKA€ iX BIIMOBHUTHUCH Bij Teparlii i, THM CAMUM TOTIPIIATH
MPOTHO3 TIepediry 3axBoproBaHHA [4, ¢. 22]. 3a TakuX yMOB JI0 TIPOOJIEM-
HUX IUTaHb BITHOCUTHCS BUOIP aeKBATHOTO JIKYBAaHHS 3a3HAYCHOTO KOH-
TUHTEHTY manieHTiB. 3a nannmu [oprmauenka [. 1., Bopoous /1. 3., 2011,
npenaparaMyd BUOOpY € iHTIOITOPH aHTIOTEH3MHIIEPETBOPIOIOYOTro (hep-
MeHTy. ApTepianbHa rineprensis (Al') — ogHe 3 HAMMOMNUPEHIIINX XPOHiY-
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HUX 3aXBOPIOBAHb JIFOJMHU, sIKa 3aJHIIAE€THCS OTHICI0 3 HallaKTya bHIIINX
npoOiieM cy4acHOi METUIMHK. 3a CTaTHCTHYHUMU TaHuMu MiHicTepcTBa
OXOPOHH 3710pOB’s, B Ykpaini y 2003 porui 3apeecTpoBaHo mmoHan 9,8 MulH.
moneit 3 Al mo craHoButs 24,3% nopocnoro HaceneHHS. Y 3B 3Ky
3 HIMPOKOIO IOIIUPEHICTIO, MiJBHUICHUM PH3HKOM CEpIIEBO-CYIUHHUX
3aXBOPIOBAaHb, BHCOKOIO CMEPTHICTIO 1 BiJICYTHICTIO aJ€KBATHOTO KOHTp-
omo, Al € HE TINBKK MOTY>)KHUM YHHHUKOM PO3BUTKY 1H(APKTy MiOKapay,
MO3KOBOTO 1HCYIIBTY, aji¢ 1 pOOUTH BaroM1ii HETaTUBHHUI BIUTHB HA 37J0POB’S
B IIJIOMY, TIPU3BOJISTYH JIO YPKEHHsI yCiX OPraHiB i CUCTEM, BUKIMKAIOUN
nopymieHHs epekTiiibHOT QyHKIil (ED) [11; 20; 27].

CyuJacHi MOIISIIA HA PO3BUTOK CEKCYAIbHUX PO3JIaJIIB Y YOJIOBIKIB XBO-
pux Ha A" € HeoTHO3HAYHUMHU. [CHYE psiT AUCKYCIHHHX TTO3MIIIH, SKI TIOTpe-
OyFOTh IMOAATBIIOTO TTHOOKOTO BUBYCHHS 3 BUKOPUCTAHHSIM HOBITHIX METO-
MYHUX MiaxomiB. OTpHMaHi TaHi JO3BOJSATH POLIMPUTH CIECKTP METOIIB
Bepuikaii ganoi maromnorii [5, c. 44]. He MeHII qucKyciiHUMHU 3ajiMia-
I0ThCS MUTAHHS JIKYBaHHS XBOPHUX 13 3aCTOCYBAaHHAM MeEIMKAaMEHTO3HUX
3ac00iB 13 pi3HUMHU MEXaHi3MaMH JIKyBaJIbHOI Aii, 1[0 0COOIMBO BAXKIIUBO Y
3B’SI3KY 3 MOSIBOIO Ha (hapMaKoJIOTiYHOMY PHHKY HOBHX IpEIaparis.

Bumesnkinangene oOrpyHTYBaIO METY JTOCTIKESHHS.

MeTa f0ocaiTmeHHs: TOKPAIINTH IaTHOCTHKY CEKCYaIbHUX PO3TajiB
Y YOJIOBIKIB 13 apTepialibHOIO TIlIEPTEH31€I0 Ha OCHOBI BH3HAYECHHS OCO-
OnmMBOCTEH CHIOTENIATBHOT (PYHKINIT apTepialbHUX CYIMH Ta OOIpyHTYBaTH
e(DEeKTHUBHICTh YJIOCKOHAICHOT CXEMH KOMIUIEKCHOTO JIIKYBaHHS SPEKTHIIb-
HOT TUCHYHKITIT.

3aBIaHHA JOCTiIKEeHH:

1. Bu3HaunTh 4acToTy, CTYMiHb BHPAKEHOCTI Ta OCOOIUBOCTI KIiHIY-
HOTO 1epediry ceKcyallbHUX PO3ia/iiB Y YOJOBIKiB, XBOPUX Ha apTepiabHy
rinepTeHsito.

2. OuiHUTHU CTaH €HA0TEIiaabHOT (PYHKIIT y HOJIOBIKIB, XBOPHUX Ha apTe-
piagpHy rinepTeH3ito, SKi MaroTh €PEeKTUIbHY AUC(HYHKILIO.

3. [IpoBecTu MopiBHSIIBLHMI aHAJI3 PE3yIbTATIB JIIKyBaHHS ePEeKTHIBHOL
mucyHKII y XBOPHUX Ha apTepiaibHy TIIEepTEH3II0 32 3aralbHONPHHHSITOO
CXEMOIO.

4. OOrpyHTYBaTH JIarHOCTUYHHNA KOMITJICKC BU3HAYCHHS CTYTICHS TSXK-
KOCTI epeKTHIILHOI TUCHYHKIIIT Y YOIOBIKIB 13 apTepiaJIbHOO TIEPTEH3IENO.

5. OOIpyHTYBaTH YIOCKOHAJICHI CXeMH KOMOIHOBaHOI Tepamii s
KOPEKIIiT epeKTHIIbHOT TUC(YHKINIT Y XBOPUX HA apTepiabHy TilepTEH3IIO.
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6. JloBecTH €(pEeKTUBHICTH 3aMIPONIOHOBAHUX YIOCKOHAICHUX KOMILICK-
CHHX CXEM JIIKYBaHHS €PEKTIIHHOT TUCOYHKIIEIO ¥ YOJIOBIKIB, XBOPHX Ha
aprepiajbHy TillepTeH3ito.

06 ’exm 0ocniddicents. YOIOBIKHU 13 CEKCyaTbHUMHU PO3JIaiaMH, sIKi XBO-
piloTh Ha apTepiayibHy TiMEPTEH3IIO.

Ilpeomem Oocniddcenns: AIaTHOCTHKA, JIIKyBaHHS CPEKTHIBHOI AUC-
(byHKIi.

Memoou Oocniodcenns: 3araabHOKJIHIYHI, aHAMHCCTHYHHM, O010Xi-
MIYHi, CIIeIialIbHI CEKCOJIOTI4HI, YJIBTPa3ByKOBI, COIIONIOTIYHHI Ta CTATHC-
THYHHNA. B poOOTi BUKOpHCTaHO 010J110CEMaHTHYHUH, aHATITUKOCHHTETHY-
HUH, KOMITOPATHBHUN aHAJII3H.

HaykoBa HoBH3HA oep:KaHUX Pe3yJIbTATIB.

OOrpyHTOBaHO IiarHOCTHYHHUN KOMIUICKC BH3HAUCHHS CTYICHS TSDK-
KOCTI epeKTHIIFHOT TUCc(yHKIIIT Y YOIOBIKIB, XBOPUX HA apTepialibHy rinep-
TEH3I1I0, 10 CKJIAAEThCS 13 BU3HAYCHHS CTAHy KaBEPHO3HHX apTepiil 10 i
HicNsl MEJUKAMEHTO3HOI CTUMYJSILIT epeKlii, CyANHHO3BYKYIOUOi (yHK-
il apTepialbHOrO CHAOTENII0 Ta PiBHA MENTHUAY CHIOTENIATBHOTO MOXO0-
JOKEHHS 3 BA30KOHCTPUKTOPHOIO JIIEI0 B KPOBI.

BusHavyeHi MeKOBi 3HAUCHHSI BEJIMYMH TOKAa3HUKIB MIKOBOT CHUCTOJIY-
HOI MIBHIKOCTI KAaBEPHO3HUX apTepiil, AiaMeTpy miIedoBoi apTepii Ta piBHS
eHJIOTeTiHY-1 CHpOBAaTKH KpPOBI, 32 SKHMH 3a0e3Me4yeThcss 00’ €KTUBHUI
PO3TIOJIIIT YOJIOBIKIB, XBOPUX Ha apTepialibHy TilepTeH31i0, B 3aJeKHOCTI
BiJI CTYICHS TSDKKOCTI €pEKTHIIBHOT TUCHYHKITIT Ta IepCOHIPIKOBAHMIMA TTijI-
X1J1 710 BUOOPY aJIeKBATHOT 11 KOPEKIIii.

OOrpyHTOBaHO 1 3aPONOHOBAHO YAOCKOHAJICHI CXEMH KOMILIEKCHOTO
JIKYBaHHS €PEKTUIIbHOI TUCQYHKII Y YONOBIKIB 3 apTepiajbHOIO Tirep-
TEH31€10, 13 BKJIIOUEHHSIM iHT101TOpa hochomiectepasu S-ro tumny (DIE-S),
JIOHATOPa OKCHJI a30Ty 1 3aC00y €JIEKTPOCTUMYIIALIIT KaBepPHO3HUX apTepii
Ta BUAUICHHSIM BapiaHTiB PeXHUMY IX 3aCTOCYBAHHS 3 YPaxyBaHHSM CTy-
MICHsI MOPYIIEHHS (YHKITI.

[ToganpmIoro po3BUTKY OTPUMAIO BUBUCHHS B3a€MO3B 3Ky MK €HJIO-
TEJaIbHOKO Ta ePEeKTUIIBHOK (PYHKITIEO, IO JO3BOJISIE OTPUMATH TiATBEP-
JDKCHHS 3HaYEHb 3MiH MTOKA3HUKIB ITEPIIO] K IePeIyMOB PO3BUTKY APYTOI.

2. Marepiaiu Ta MeTOAH A0CTiIsKeHHS
bazoro mocnimkernHs Oyna [BaHo-DpaHKiBChbKa IIEHTpaIbHA MiChKa KJTi-
HIYHA JIIKapHs: KapIioJoTriyHe Ta ypooriude BiaaiteHHs. [lepion BUBYCHHS
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ckiaB Tpu poku (2011-2014 pp.). ['eHepabHa CyKYIHICTD JOCIIIKYBAHUX
npezacrasieHa 220 yonosikamu. J{o Hel yBiiiiio 120 XBOpUX 3 €peKTUIIBLHOIO
nuchynkuiero (EM) ta aprepiansHoto rineprensieto (Al), 3 mpuBosy 4oro
Oynu 0OCTeXKeHi Ta JIIKyBaJlCh y BKa3aHUX CIeliali30BaHUX BiAIiUIEHHIX
BikoM Bix 30 1o 60 pokiB (cepenHiit Bik 42,8+4,1 poku). ['pymy koHTpomtO
cknanu 100 310poBUX YOJIOBIKIB aHANOTIYHOTO BiKy. BoHa Oyna cTBOpeHa 3
METOIO JIOBEJICHHS 3MiH 00paHuX AJst 00’ €KTHBI3aILil MOoKa3HUKiB. OCHOBHA
rpyna (120 XBopHX) peAcTaBisuIa co00I0 CYIUTFHY BHOIPKY 1 3 THITOIOT Y-
HOKO 03HAKOKO BiJiOpaHa 13 3arayibHOi KiJIBKOCTI TOCITITaTi30BaHIX XBOPHX
Ha AL Jliarno3 rineproniunoi xBopoou (I'X) OyB BepuikoBaHMIA 3TiTHO
JTAHUX OOCTEKEHb, BIAMOBIIHO JIO ICHYHUOTO KIIIHIYHOTO TipoTokony. [1po-
TOKOJ JiarHOCTUKH 1 JikyBaHHs ['X (Hakaz MO3 Ykpainu Bix 24.05.2012 p.,
Ne 384). BeranoBieHo, 0 yci XBOpI, SIKi CTalll 00 €KTOM BUBYCHHS MaJIH
I'X I-II cranii, 1-2 crynens niasuienns AT, puzukom 2-3. [lepiumii cryninb
OyB y 44 xBopux (36,6 %), npyruii —y 55 (45,9 %), Tperiii —y 21 (17,5 %).
Jo peanizawii 3a71a4 3a1y4eHi COII0NOrYHI AOCTiHKEeHHs. J{J1s IbOTO BUKO-
pucTOByBaBcsi onuTyBadbHUK — MIE®. 3a #oro 1omomMororw BU3HAYABCS
CTYMiHb BHUPAXXEHOCTI epeKTmIbHOI aucdyHkiii. OuiHka 371iHCHIOBAIACH
3a 1’ ATHOATBHO cUCTeMOK. KpuTepisMu po3noiry XBOpHUX 3a BHILIE-
HUMH TPhOMA CTYTICHSIMH TSHDKKOCTI CITY>KWJIM HACTYITHI TPaHUYHI 3HAYCHHS
BenmuuH: Tspkka (0-10 GamiB), cepennboi TshkkocTi (11-16 GamiB), jerka
(17-22 Gamu). 120 xBopux 3a crtyneHem EJ| Oynmu mpejicraBiieHI Takum
YUHOM: JIETKUI — 61; cepeHbOT TSKKOCTI — 52; TSHKKHWA — y 7 MaIli€HTIB,
BiAMOBigHO. BapTo 3a3HaunTH, 10 JAaHUM ONUTYBAaJHLHUKOM KEPYBAIUCH i
B JIMHAMII MPH JOBEICHHI €(PEKTUBHOCTI CXeM, OOpaHUX JUIs JIIKyBaHHS
xopux Ha Al i3 EJ]. KpiM Toro, MeTooM ONHUTYBaHHS, OL[IHIOBAIA BUpa-
JKEHICTh epeKIii 3a 4-x OaJIbHOIO MIKAIOK: | — 30UIBIICHHS PO3MIpY, aje
BIJICYTHICTh TBEPIOCTI, 2 — HEJJOCTATHS TBEPAICTh JJIsl BBEJICHHS CTAaTEBOIO
YlieHa B MiXBY, 3 — IOCUTbH TBEpJa JJIsl BBEACHHS CTaTEBOrO WICHA B MiXBY,
ajie He MOBHICTIO TBEp/Ia, 4 — MOBHICTIO TBEP/A.

[{omo BiKOBUX MepioiB Mali€HTIB, TO BOHU Oyau Takumu: 30-39 pokiB —
64 yvonosiku, 40-49 — 40 gonosikiB, 50-59 — 16 gonosik. BikoBa ocobnu-
BICTh TIPOSIBIJIACS B TOMY, IIIO 3 BIKOM YOJIOBIKIB 13 TsokKor0 EJ Oyno Bipo-
rigHo Oimbire (57,6+1,2 poku, p < 0,05), Tomi sk 13 cepeqHIM CTyIICHEM
TSHKKOCTI BOHH Oyt Moo (48,2+0,6 pokiB), 1€ MOJIOIIII Ti, [0 MaJIH
nerkuii ctyminb (34,3+0,5 pokis) E/I. Crymnine EJ] moB’s3ana 3 AT, a came:
7,7+0,2 pokwu, 3,3+0,1 Ta 2,8+0,08 pokis BignosigHo; p < 0,05.
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JocmipkeHHsT BUKOHYBAJIOCh y 11Ba eTamu. Ha meprroMy erari qocoi-
JDKCHHSI BHUSIBHJIOCS, IO PETYISIPHY AHTHTINEPTCH3MBHY TEpaIlil0 B aHa-
MHe31 orpumyBanu 71,4 % 4YonoOBIKiB. 3aCTOCYBaHHS TINOTEH3MBHHX
npenapariB Oyno HactynmHuM: B-Onoxaropu y 29,0 %, IAII® y 81,0 %,
aHTaroHicTy Kanslio y 21,0 %, niyperukn y 12,0 %, komOGiHOBaHO1 Tepamii
noTpuMyBanuch 46,0 % marmieHTiB.

Ha II eramni nocmimpkennas 120 xBopux Oynn po3MOAiiCHi B 3aJI€KHOCTI
BiJl METOMy JIIKyBaHHS Ha 4OTHpH TpynH 1o 30 gonosik. I rpyma oTpumy-
Baja iHrioiTop (docdomiecrepasu-5, cunaeHadin «Ha BuMory». IlarieH-
taMm Il rpynu pexomenmyBanu cuiiaenadin no 50 mr uepes aens; 111 rpyma
orpuMmyBaia cwineradin no 50 mr uepes meHb+aprinin; IV rpyma — cr-
neHadin+aprinin-+JIBT-Teparist (Tepartis JOKaJIbHUM BiJI’€MHUM THCKOM 3
(hOTOBaKYyMHOIO SIIEKTPOCTUMYIIAIIIEI0 Ha anaparti «Jlogamy). BrimoueHHs
JI0 CXEM apriHiHy 3yMOBJICHO TUM, 110 L-apriHiH € IPUPOIHUM [TOTICPEIHHU-
KOM OKCHJIY a30Ty, SIKWil BIUIMBac Ha (YHKI[IOHAIBHUHA CTaH CHIOTENIO
cyauH npu Al y noennanni 3 EJl. Tanientn 111 ta IV rpyn orpumysanu
7103y aKTUBHOI peuoBUHU aprifiny 4,2 % p-H no 100 M1 BHyTPIIIHBOBEHHO
1 pa3 Ha 100y, npoTsirom 10 1HIB, MOTiM apriHiH BcepeaAnHy Mo 15 M 2 pasu
Ha 100y 1ie 20 aHiB.

Po3mmpenHss MeTOqy KOMIUICKCHOTO JIIKyBaHHS 3/IHCHIOBAJIOCH 3a
paxynok JIBT —repartii i3 pOTOBaKyyMHOIO €IEKTPOCTUMYJISIIIEO HA ama-
pari «Jlogamy. [Ipu boMy JOTPUMYBaIIUCh TIPOBEICHHS 3araTbHOTPUIHHS-
TOI CXEMH.

CyIMHHO3BY)XYIOUY (DYHKIIFO CHJIOTEII0 OIIHIOBAJIU 3a JIOTIOMOTOI0
yneTpa3BykoBoro amapary SONOS-4500 (Hewlett Packard, CLLIA) miniii-
HUM JgaTdukoM 7 MI'I B pexuMi TPUILICKCHOTO CKAHyBaHHS MO METOIUII
D. Celermajer. [Ipu upoMy po3paxoByBalucs HACTYIHI apameTpu: 1) aia-
METP IJIEY0BOI apTepii (¢cM) — BUXijHui — d , Ipu peakTuBHiM rinepemii —d,
2) cTymiHb 3MiHHU AlaMeTpa miedoBoi aprepii (%); npu peakTUBHIN Time-
pemii — Ad = (d, - d,) * 100/ d,. 3meHIeHns liaMeTpa TIe40BOi apTepii
Ha 15% cBiguuna mpo eHJoTeNianbHy HeaocTaTHicTh. DyHKIIOHATBHUN
CTaH SHIOTEII0 OLIHIOBAJIM 32 KOHIICHTPAIIIEI0 B CUPOBATII KPOBI €HIIOTE-
TiHy-1 nUIIXoM iIMyHO(EPMEHTHOTO aHai3y 3a JIOTIOMOTor0 Habopy dipmu
“Biomedica”. HopMmaibHi 3HaueHHs €HJOTENiHy-1 3 aHTHUKOATYISHTOM
EJTA cranosuiu 0,00-0,25 ¢hmomns/mit.

Jormieporpadiro KaBepHO3HHUX apTepiii MPOBOIMIIM Ha anapati “Siemens
Sonoline G 60S” NiHIHHUMH JaTIUKAMHU, 110 MPALIOKOTH Y YaCTOTHOMY Jlia-
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nasoHi 7,5-12,0 MI'u. I[Ipu mocmipkeHH BU3HAYATH OCHOBHI JOTUIEPIBCHKI
MOKa3HUKU — MaKCUMaJbHy CHUCTONIYHY mBHIKICTH (PSV), kiHueBy nia-
cromiuny mwBuAKicTs (EDV) ta innexc pesucrentHocti (RI). OcobnuBicts
METOIy TOJisAraja B MOINEPEIHHOMY BCTAHOBJICHHI 3HA4Y€Hb BiIMOBIIHUX
MOKA3HUKIB 10 CTUMYJISIIT epeKii, JaHi SIKUX PO3LIHIOBAINCH SIK 0a30Bi.
MaxkcrmaabHa CHCTOIIYHA MIBUIKICTh MEHIIIE 25 ¢M/C BBa)kaaach 3aHHKeE-
Hoto. HacTymHi 1ociiKeHHs IPOBOAMIINCH MiCTsI IHTPaKaBEpPHO3HOTO BBE-
JICHHS TTallaBEPHHY TiIPOXJIOPHIY B 1031 2,5 MIL.

CratuctnyHa 00poOKka OTpUMaHKX JaHUX IpoBeneHa Ha IBM-cymicHuX
koMIT rorepax. [y 30epiraHHs Ta 0OpOOKH pe3ysIbTaTiB BUKOPHUCTOBYBA-
JIUCSI POTpaMu eNeKTpOHHKUX Tabumie Microsoft Excel 2000 ta nporpama
craructuaHoi 00pooku “STATISTICA” (v.6).

3. PesyabraTu gociaigkeHb Ta iX 00roBopeHHs

3riJHO A0 3aBAaHb JOCIIKEeHHS Oyjia BUBYEHA YacTOTa XBOpHUX Ha AT,
y sxux Busaenena EJl y nunamini 3a Tpu poku (2011-2014 pp.), B pesynbrari
YOro BCTAHOBJICHA OCOONUBICTD, IO MiAKPECIIOE {1 aKTyalbHICTh 1 MOJIS-
rae B HACTYITHOMY: 3 POKaMHU KUTBKICTh TOCHiTanmizoBaHuX i3 Al 3MeHIy-
etbest. Tak, y 2014 p. ix Oynmo 1114 oci6, mo Ha 17,3 % MeHIe, HiX TpU
poku nocmiibk. BomHovac, Ha 21,4 % ctanio MeHIIe cepe/l HUX U Y0JIOBiKiB
(y 2014 p. — 411 xBopwuii); Ha ix gomro npunagano 38,8+1,3 % y 2011 p.
ta 36,1+1,4 % y 2013 p. Pa3om 3 Tum, Ha 1m0 Tpeda HATOJIOCUTH, 3pocia
MUTOMa Bara TuX, y koro Al Oyna ycknaaaena EJ[: y 2011 p. BoHa ckiagania
61,7+£2,1 %, y 2013 p. — 67,2+2.,3 % (p<0,05). CepenHili Bik TAKHX XBOPUX
cTaHoBuB 43,4+2.5 poky, MO CBIAYUTH MPO COLIATBHUHN acIIeKT MUTAHHS.
BiporiaHa 0inbInicTh 3 HUX Maja jerkuit ctyminb EJl — 59,8+4,5 %, Toxi sik
cepenniit — 43,4+4,5 % ta Tsoxkuii — 5,842,1 % (p<0,05). [IpocrexeHna e
oHa ocoOnuBicTh. BoHA MposBMIIaCh y BUIVISAL MPSMOi 3aJIEKHOCTI MiXK
BIKOM Ta 3 TSKKICTIO 1 TpuBaiticTio AT, 3 Bupaxenictio EJI.

3a JaHUMHM COLIOJIOTIYHOTO AOCIIIKEHHS BUsABICHO, 1m0 EJI, 3a Oara-
ThMa ii kommonenTamu o MIE®D, Oyna 10CcTOBIpHO HMXKYA y YOJTOBIKIB Ha
¢oni Al, HIX y 9ONOBIKIB rpyny KOHTpoiro. Hait0inbry BiAMiHHICTE Bia-
MIYEHO B MOKJIMBOCTI JIOCATHEHHS €pPEKIIii; MarieHTaMu BoHa OyJia OIliHeHa
B 2,3+0,1 Ganm, TOMI SK YOJOBIKAMH KOHTPOJIBHOT rpynu — 4,7+0,3 Gann
(p <0,05). ipyra, He MEHII Ba)KJIMBa, CKJIaI0Ba — ii CTIHKIiCTh. 3a 4-X 0alib-
HOIO XapaKTepHUCTHUKOIO TepimuMu BoHa Bu3Hauena B 1,0£0,07 mportum
3,6+0,5 GaniB BignosigHO (p<0,05).
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3a manmMu porureporpadii KaBepHO3HHX apTepili BCTAHOBICHO, IO
xBopi Tinbku Ha A" Mamu BipOTiHO HIDKYE 3HAYCHHS MIKOBOT CUCTOJIY-
Hoi mwBuakocti (PSV), uix 3poposi (35,5+1,9 npotu 43,1+£2,3 cm/c Bia-
noBiaHO; p < 0,05). Ille menmoro PSV Oyna y Bunankax noegHanHs Al
13 EJI. Tak cepen obcrexxenux namientiB (120 4o:n.) mokasnuk PSV cra-
HoBMB 21,4+3,4 cM/c, 110 HIDKYE BU3HAUCHOI HOTO BeaudyuHu (25 cm/c),
sKa OI[IHIOBAJIaCh SIK CyOKJIiHIYHA O3HAKa apTepiaibHOI ePeKTHIIBHOT JIHC-
¢ynkuii. KoHkpeTHi JaHi BUMISAAI0TH HACTYITHUM YHHOM: y 35 XBOpHX
i3 AI' i EII PSV nopiBnroBana 20-24 cm/c, y 45 — 15-19 cm/c, y 20 —
10-14 cm/c 1y 20 — menme 10 cm/c. Tlicnst iHAYKIIT epekIii iHTpakaBep-
HO3HOIO 1H’ €KII€I0 MalTaBepUHOM ITIKOBa CUCTOJIYHA MIBUAKICTE Y 72,0 %
BHIAKIB 3pOCIa 10 MOKAa3HUKIB KOHTPOIBbHOI rpymu. OqHAK, IS IBOTO
OyB NOTPIOHMI TOCTATHBO TpUBAIWH Tiepion (> 20 XB.), IO CBIAYUTH PO
cyauHHUN koMIoHeHT EJI.

[Ipu nocnmipkeHH1 eHpoTenianbHol (yHKLIT BcTaHOBIEHO, o 85,8 %
MAI[iEHTIB MajH HEJAOCTATHIO 1, HABITh, MapaJOKCAIbHY PEaKIilo eHA0Te-
nito. CepenHe 3HaYeHHs eHpoTeniizanexxHoi Bazoaunsatanii (E3B/I) mie-
4oBO1 apTepii moyatkoBo craHoBmwio 9,84+0,25 %, mo B 1,5 pasu MmeHre,
HIX y 0ci0 rpynu koHTpodro (15,2+0,5; p<0,05). YV 14,2 % He cnocTepiranm
MIPUPOCTY IiaMeTpy IUIedoBoi aprepii y Biamosine Ha xommpeciio (E3BJI
Maja HylbOBE 3HaueHHs), B 26,4 % Big3HaueHa NapajoKCalbHa peaKilis
SHJIOTEIIF0 — BA30KOHCTPHKIIS B X0/ MpoBezieHoT mpodu. [IpupicT mpiame-
TPy IUICUOBOI apTepii y BIAMOBIAL HA MIJBHUIICHHS IIBHIKOCTI KPOBOTOKY
TTiCJIsI KOMIIpeCii BUSIBUBCS JIOCTOBIPHO HIKYUM y XBopux 3 Al Ha dhoni EJ]
y TMOPIBHSIHHI 3 KOHTPOJIBHOIO rpyIor0. Tak, y 3M0pOBUX AiaMeTp IICIOBOT
aptepii 30impImuBCes Ha 16,8421 %, y xBopux 3 Al 10CTOBIpHO MEHIIIE — HA
8,2+3.4 % (p<0,05), a y xBopux Ha Al 3 E]Jl noka3zuuk OyB I11e MEHIITUM —
Ha 7,9+1,9 %. 3a3HaueHe CBITYUTH MPO MOTIPIIEHHS 31aTHOCTI CYAHH 0
Ba3OIMIIATALIlT Y BIINOBIIb HA MEXaHIYHY iX Hi0.

B xomi JochipKeHHS TakoX BCTAHOBIEHO, IO piBEHb EHJOTe-
niHy-1 cHpOBaTKM KpOBi y 00CTEeXKEHUX XBOPUX KoiuBascs Bif 3,2+0,1 1o
3,4+0,1 dmonb/mi (cepeane 3HaueHHs 3,340,1), Tofl sIK y MPaKTUYIHO 3710~
poBux ctaHoBuB 0,115£2,25 ¢mons/Min, 10 MATBEPIUKYE 3HAYHI 3MIiHH
enorenianbHoi QyHkmii (p<0,05).

BroinB BUKOpHCTAHHUX CXEM JIIKyBaHHS B IPyTIax y MOAAIbIIOMY OIIHIO-
BaBCs 32 JIMHAMIKOIO KijbkocTi Oanie MIE®D dvepe3 1 micsip BiJ MOYaTKY
JIIKyBaHHS Ta depe3 1 Micsip micis Horo BiiMiHU. B mepiromy Bumauky,
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T00TO "epe3 1 MicsIb BiJl OYATKY MPUAOMY CHIIeHadiTy, cepenHiili 6an
3a MIE® 6yB ButuM y Il rpymnu (23,2 6anu), nportu I, 1e nokasHUK Npak-
TUYHO He 3MiHuBcA (16,5 G6amu) (p < 0,05). TakuM YKMHOM, JOCTOBIpHE
MOKpalIeHHs1 OyJl0 BiAMIYEHO TiJIBKU MPU PETYSPHOMY IpUHOMI Mpema-
pary. Cepen nauientis III rpynu, siki npuiiManu pekoOMEHI0BaHYy KOMOiIHO-
BaHy Teparito (cuijaeHadin+aprinid), MOKa3HUK 3HAYHO BHIIUHN Yy MOPiB-
HsHHI 3 | rpynoto (24,1+0,3 6anm), e OiabIINM BiH BUSBUBCS y XBOPUX
IV rpynm, siki oTpuMyBany APYTHi BapiaHT 3alpoNOHOBAHOI Teparii, a
came, cumteHadur+aprinia+JIBT-reparist 3 ¢OTOBaKyyMHOIO €JIEKTPOCTH-
myssiiero (25,0+0,3 6aim); p<0,05 (puc. 1).

0O fo nikyBaHHA

1 mic nicns nikyBaHHA

I rpyna Il rpyna Il rpyna IV rpyna

Puc. 1. lunamika noxkasnukis MIE® B rpynax g0 JikyBaHHs
Ta 4yepe3 1 mic. Bin ioro mouarky (B 6anax)

[MpumiTka: * — 10CTOBipHE 3HAUCHHS MK ITOKA3HUKAMH JI0 JIIKYBaHHS Ta 4epe3 1 Mic.
Bif Horo mouarky, p<0,05.

Bapro HaronocuTH Ha 0COOIHBOCTSIX PE3yNNBTaTy JIKYBaHHS B 3aJIC)KHO-
cTi Bix ctynens Bupaxenocti EJI. [1pu ierkomy Ta cepenHboMy ii CTYICHIX
y xBopux II, III Ta IV rpyn cnioctepesxeHHs BiAMIU€HO MOKPALIEHHS epPeK-
1ii Bxe yepe3 1 Micslpb Bi MOYATKY JiKyBaHHS, sike HA0yJI0 JOCTOBIPHOCTI
B III Ta IV rpynax. [loxa3uuku 3a MIE® cranoBunu g0 jikyBaHHs 14,2,
ta 13,4 Ganis, micas — 24,1 1 25,0 Ganu BiAMOBiAHO. 3HAYHE MMOKPALICHHS
nokazHukiB MIE® 6ynu Ha (hoHI peryIsIpHOTO Ta KOMOIHOBAHOTO IPUHOMY
npenaparis (111 Ta IV rpyna) nactynano panime Ha 11,2 qui, Hix y Il rpymi
(3a cy0’ekTuBHUMHU pe3yabratamu). B I rpyImii mo3uTHBHA AMHAMIKa Mpakx-
THYHO BiacyTHS (p>0,05).

Jlayi mpoKOMEHTYeMO Pe3yJIbTaTUBHICTD Teparii yepe3 1 Micsip mics
3aBepieHHs JTikyBaHHs. EQekruBHicTs i B 11 Ta Il rpynax crioctepekeHHs
3HIIKYBajacs i3 BIKOM XBOPHX: y YOJIOBIKIB 710 40 poKiB BOHA Jqocsria y
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95,2+1,9% Bumnajkax, 10 60 pokiB — Oyina 3Ha4HO MEHIIOK — 76,8+3,8 %
(p <0,05). EdbexTrBHICTS KOMOIHOBAHOI TEpamii cHIIICHA(IIOM, apriHIHOM
ta JIBT-Tepamieto 3 ¢oroBakyymMHOW enekTpoctumyisiniero (IV rpyna)
TaKOXK 3aJIeKalia Bijl BIKOBOI kareropii namieHTis. [Ipore, 3a JanuMu nopis-
HSUIBHOTO aHaji3y HiATBEpPAXKEHO, M0 y XBOPUX, Mojoamux 3a 40 pokis
BoHa Oyna BuIo0 — 97,8+1%, 3a3HaueHa e(eKTUBHICTD I cepesl XBOPUX
10 60 poxkiB — 89,7+4,0 %, a micna 60 pokiB — 79,6£2,0 %. OTxe, q0cTO-
BIPHO KpaIuii pe3yasTaT BUSBICHO y MAIlieHTIB [V TpynH, 1o oTpuMyBaiu
3arpoIoHOBaHy KoMOiHOBaHY Tepartito (p<0,05).

BomHouac BcTaHOBHIIH, IO TPHUBAIWH TEPio] HATIIBBUBEACHHS CHIIC-
HagiTy 1 WOro TpHBaje 3HAXOKCHHS B IUIa3Mi KpOBI B TEPareBTHYHHX
KOHIICHTpAIisIX 3a0e31euye CIIOHTAaHHNH CTaTeBHHU aKT, IO OYII0 aKTyaTbHO
cepel YOJIOBIKiB MONIOOro Biky. OMHAK, IPUOM criiieHa]iTy Ta apriHiHy
3a0e3meuyBaB OUIBII CTIHKY, CruibHINTY epekiiro. [Ipu kypci cunnenadiny,
aprininy Ta JIBT-reparii 3 (hOTOBaKyyMHOIO €NEKTPOCTUMYJISLIEI0 OTPH-
MyBaJld LIBUALIMKA pe3yasraT Ha (DOHI CTIMKMX epekuiil, mo Oyno mo3u-
TUBHO BIMIUCHO MallieHTaMu. YCHIX Tepamii Takoxk 3a1exaB BiJ CTYNCHs
EJl. ¥V xBopux i3 TsokkuM ctynenem EJl, epextuBHicTs cunaenaginy+ap-
rininy+JIBT-Teparmii 3 GOoTOBaKyyMHOIO €IECKTPOCTUMYIIAIi€I0 Oynaa Haii-
BUMIOIO — 86,3%1,2 %, TOPIBHSAHO 3 IHIIMMH IPyIIaMH, Pi3HHULS TOCTOBIpHA
(p<0,05). Konkperni pesynbraru y I, 11, Il rpymax cranosumu 45,3+1,7 %,
56,8+1,7 %, 67,3+1,6 % Bignmosigao (p<0,05).

B xo1i 1ociipKeHHsI TPOCTEXKEHA 3aICKHICTh TO3UTHBHOTO PE3YJIbTaTy
nmikyBaHHs BiJ ctynens Al KimpkicTh Takux XBopux 3 1 crymeHem Oya
OibIIor0, Hixk 3 2 Ta 3 (56,4+1,2 %, 51,2+0,9 % Tta 45,3+£2,5 % mniareep-
JDKEHA JIOCTOBIPHICTH PI3HMLI MIX MEPIIO0 Ta IHIIMMU JBOMA IpyHamu)
(p < 0,05). dani HaBeneMo NOPIBHAUIBHI JIaHI B po3pi3i BUAUIEHUX TPyl
criocrepexenHsa. BusBuiock, mo cepeq xgopux 3 1 ta 2 crynensmu Al
edexr Tepamii OyB mocsrHyTHii 3a cxemoro Il rpymu —y 65,3 + 1,6 % —
61,4 + 1,6 % Bunanxis Biamosigo, III — 75,8 £ 1,4 % — 71,2+1,5 % Ta
IV-95,6+0,7% —91,4 + 1,0 %, BianosigHo. OTxe, HAHKpAILINIA pe3yib-
TaT OTPUMAHO TIPH 3aIIPOTIOHOBAHMUX CXEMaxX, 0COOIUBO 13 3aCTOCYBAHHIM
MEJIMKaMEHTO3HHUX IperapariB pa3om 3 JIBT-tepariero.

SAx Bigomo, 30epeKeHHs JTKyBaJbHOTO edekTy Ticis #oro 3aBep-
IICHHS € BUPIIIAJIBHUM TIPH OI[HI TOTO YW 1HIIOTO OOPaHOIO IMiJIXOMTY.
B acriekti 3a3HaueHoro, HaBeneMo iH(popMalliro oTpuMany depe3 1 Micsib
TiCJIsl MPOBEJCHOTO Kypcy. BeTanosieHo, mo xBopi IV rpynu BiaMivaim
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y 80,0+1,4 % BinMinHUE Ta 100pui edekt (y 63,5+8,8 % ta 19,5£7,1 %
BiamoBiaHO; p < 0,05); ToOTO, Y BipOTinHii OLIBIIOCTI BiH OyB BIIMiHHHM, i
JIHIIE Y KOKHOTO I1°SITOTO — 3aI0BUTbHUHN. BIM3bKUMU 10 HUX OyiH pe3yiib-
TaTH y XBOPHUX, SKi JOTPUMYBAIUCh puiiomy cuiaeHadiny mo 50 mr yepes
100y + aprinin (III rpyna). Biqminnuii OyB y 15 nmamientis (50,0+ 9,1 %),
nobpuii —y 6 (20,0£7,3 %), 3anoBinbuuit — y 4 (13,0+£6,1 %). Onnak, 3a
JAHUMH TMOPIBHAJIBHOTO aHaNi3y InepeBara Ha OOl KOMIUIEKCHOI Tepa-
mii, ynockoHanenoi JIBT — tepamii (IV rpyma). Amke, BiAMiHHI Ta 100pi
pe3yNbTaTy JIIKyBaHHS B OCTaHHIM Tpymi, SK BKa3aHO BUIIE, JOCSTATH
80,0=1,4 %, Tomi sik B Il —y 70,0£8,3 %. V xBopux I Ta II rpyn mokas-
HUKH BESIBIJIHCS TIPIIAMH, IO MiATBEPIKCHO CTATHCTHYHO. 30KpeMa, y
namientiB | rpynu mMaB micne noopuid edext Tutbku y 4 (13,0+6,1 %) ta
3agoBinbHUH — y 21 (70,0£8,3 %), B 11-iti— Bigminaui — y 7 (23,0£7,6 %),
noopwuit —y 12 (40,048,9 %), 3apoBineauii —y 11 (37,0+8,8 %). 3ayBakumo,
o cepen nauientiB 1 rpynu BiAMiHHUE 1 10OpU pe3ynbTaT TOCSATHYTHN
B 63,0+8,8 %. 3a Takol0 OLIHKOIO BiH BipOTiTHO MOCTyHaBCs Pe3ynbTaraMm,
OTpPUMaHMM y XBOpuX IV rpynu, npoTte He pi3HUBCS 3 TAKUMH Y HAlli€HTIB
III rpymu. ITo6iuyHMX e(peKTiB NPOTATrOM MPOBEACHHS KypCy JIiKyBaHHS HE
OyJI0 y HKOIHOTO XBOPOTO.

BumenaBenieHi cy0’e€KTHUBHI JiaHi 3HAWIIM CBOE MiATBEPIKCHHS 3a
pe3ynbTaraMu 00’ EKTHBHOTO 00CTEXKEHHs. BCTaHOBIICHO, 1110 TIIKOBA CHCTO-
JIYHA IBUJIKICTh B KABEPHO3HUX apTEPisX MPAKTHYHO Y MOJIOBUHU XBOPUX
I Ta IV rpyn HaGnmkanack o yHopMoBaHuX 3HayeHb. B I Ta I rpymax
BEJIMYMHA TIOKa3HHUKA HE 3MIHHUIIACS 1 3aJIHIIIUIACS TOCTOBIPHO MEHIIIOIO Bij
aHayoriyaux nokasuukis I1I Ta IV rpymn, Tak, 1orivHo, BiJ Tl yHOPMOBaHHUX
3HadeHsb (p<0,05).

JBa inmmx nokasuuka (EDV a Ri) He 3a3Hanu Oyab-SKHUX 3MiH, IO €
LIJIKOM IPUPOTHUM, 3 OTVISITY 110 BOHH IMiATBEPKYIOTh BiICYTHICTh BEHO3-
HOT HeyocTaTHOCTI (Tabm. 1).

BinmoBinHO /10 MporpamMu TOCIHiHKEHHS, OKPEMHUM 3aBJaHHAM 00yMOB-
JIeHa OIlIHKA CTaHy CeHJOTeNialbHOI (YHKIi y YONOBIKIB 13 MOEIHAHOIO
naromnoriero (Al Ta E/l). KonkpeTHi gaHi pe3yabraTiB 0OCTEKEHHS Tpe-
CTaBJeHi B Tadm. 2.

Sk BUTHO 3 TaOMHII 2 TOKa3HUK €HI0TEiHY-1 CHPOBAaTKH KPOBI XBOPUX
y BCiX 4-0X rpymnax 10 JiKyBaHHs KoiuBaBcs Bix 3,1+0,05 1o 3,44+0,08 pmomns/
MJI, TOJI SIK 'y MPaKTHYHO 30poBHX cTaHOBUB 0,115%0,2 dmois/mi. TTicis
1 MicsIst Bil TIOYATKY JIIKYBaHHS BEIMYHHA IIOKa3HUKA JOCTOBIPHO 3HU3U-
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Tabmums 1

XapakTepuCTHKA MOKA3HUKIB KOJIHLOPOBOI Jomieporpadii
KaBePHO3HUX apTepiii yepe3 1 micsaub JiKyBaHHS y NALI€HTIB
4—o0x rpyn micjasi cTUMYJIsIIii

Hokazunku
comoponai | L7PYm | [lrpwra | lipyia | [Vepena
aorieporpadii

PSV (mikoBa cucto- 16,5+5,6% 19,5+3,3% 35,3+2,7* 39,242,6*
JIIYHA BUKICTB), CM/C
EDV (mikoBa miacto- 4,1+0,26% 4,3+0,19% 4,240,234 5,0+0,194
JIIYHA BUIKICTB), CM/C
RI (ingexc pesucrent- | 0,71+0,294 0,78+0,24% 0,72+0,25% 0,83+0,212
HOCTI)

[pumiTka: * — noctoBipHa pizHuLs Mixk Benmuuaamu 111 ta IV no I ra Il rpym;
4 — noctoBipHoi pizHuLi Mix BenunurHamu 11 ta IV go I ta I rpymn He Gyio

Tabnus 2
Junamika 3miH piBHs enoTesiny-1 3a nepion pocaikeHHs, pmMoab/ M
Ioxa3Huku piBHs Ir
. pyna II rpyna III rpyna IV rpyma
eHZ[OTeJ.IlHy-l. CHPOBATKH (1=30) (n=30) (n=30) (n=30)
KPOBI 10 JIiKyBaHH$,
p™mosb/ M 3,4+0,08 3,2+0,06% | 3,1+0,05* 3,4+0,06*
UYepes 1 mic. Bij moyarky 3,3+0,07 | 2,9+0,05%*A | 2 7+0,074%* | 1,44+0,074%*
JIKyBaHHSI, (PMOIIB/MIT
Yepes 1 mic. micns Bigminu | 3,3+0,05 2,9+0,06 2,1+0,05 0,84+0,094
Teparii pMob/mi,

[pumitka: */ — nokazuuxw 11, 111 rpyn mocroBipro MeHmi, a [V Ginbmm, Hixk B | rpymi;
**/ — pI3HUII ZOCTOBIPHA MK MMOKa3HUKAMM JI0 Ta MICIIsl JIIKYBaHHSL; * / — MOKa3HUKH
JIOCTOBIPHI MiX TPyIIaMH.

nace y nauientis Il ta IV rpyn. Bapro Haronocuru, 1o BIpogoBx MicCsIIs
IICJISl 3aBEPILCHHS KypCy MOKa3HUKH €HIOTEINiHY-1 MpofoBKyBalIu 3MEH-
nryBarucs B III Ta IV rpynax. B pesynbrari, cepen ocTaHHiX, BOHH Ipak-
TUYHO JIOCSTIIN 3HAUYEHb MPAKTHYHO 37J0POBUX 40JI0BiKiB (0,84+0,09 pmoins/
M), a y I BiporizHO 3HU3WIKCH JI0 TIOKA3HUKIB MI0JI0 OCTAHHIX, SKi Oyin
MIPH TTOTIEPETHROMY OOCTEXKEHI — uepe3 | MICsIb BiJl IOYATKY JiKyBaHHS
(2,1£0,05 mporu 2,7+0,07), Binnosinuo (p < 0,05). B II rpyni nunamika
MO3UTHBHUX 3MiH OyJja MEHIIO0. JI0CTOBIpHOI PI3HHMIS BHSIBHIACH MiX
MOKa3HUKaMM JI0 Ta 4Yepe3 Micsllb Bij modarky JiikyBaHHs (3,2+0,06 Ta
2,9+0,05), BiAMOBIIHO, MPOTE HAJAII 3aJIHIIAIACh HA [IbOMY K PiBHI. 3Bep-
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Tae yBary, oo y XBopux | rpynu Oyap-sSKUX 3HAaUUMHX 3MiH B IIOKa3HHKAX
He croctepiranocs. [TizcyMoByoUH, BiIMITHMO, 1110 HAHOIIBIINN MO3UTHB-
Hull edexr gocarayTo B IV rpyrmi, OCKIJIbKM TIJIbKU cepell IUX Malli€HTiB
BiJINIOB1/IHI TOKA3HUKU CTaJIM HAOJIMKEHUMH 10 HOPMU. 3a pe3ynbTaraMu
MOITUOJICHOTO BUBUCHHS MIPOCTEXKEHA 3AJIC)KHICTh MIXK BUPAKCHICTIO 3MiH
eHyorenianbHoi (yHKIT Ta TsokKicTio EJL.

3okpema, nipu Jierkomy cryneHi EJ] piBeHs eHoTeniny-1 10opiBHIOBaB
1,3+0,5, cepennpomy — 2,440,6, Tsokkomy — 3,54+0,4 dmons/mi (p<0,05).
OTpuMaHi IaHi MiITBEPKEH] TAKOXK 32 TIOPIBHSUIBHAM aHAJI130M CITiIBCTaB-
JICHHSI CEpENTHIX BEIIMYHMH ITOCTKOMIIPECIHOTO 30UIBIIICHHS JliaMeTpy Iie-
YOBOT apTepii 10 Ta yepe3 MiCsIIb BiJl MPUIIMHCHHS JIIKyBaHHS (puc. 2).
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Puc. 2. Jlunamika 3MiH NOKA3HUKIB CHCTEMHOI
eHjoTesiaabHol quchyHKuii 3a nepiox nocaigxenns, %

[MpumiTtka — * 1ocToBipHA Pi3HUI OKA3HUKIB JI0 JIIKYBaHHS Ta 1 Mic. micist
nikyBaHH, p<0,05.

Sk BUAHO, HA PUCYHKY 2, IO JIIKyBaHHs 3HAYCHHs ITOKa3HHKIB IpaK-
TUYHO OJIHAKOBi, HE HAaOyaM BOHHW JIOCTOBIPHOI pi3HUII # micis Teparii
B | ta II rpymax (7,5+2,1 % Ta 8,9£1,9 %, (p > 0,05) Ta 8,2+1,7 % Ta
9,84¢2,8 %, (p > 0,05) BiamoBiaHo). [Toka3HUKHK BiJICOTKOBOTO 301IbIIEHHS
JiaMeTpy IUIeU0BO1 apTepii micis MiKyBaHHS Oyau NpUTaMaHHI TUTBKH XBO-
pum III Ta IV rpyn. Benuuunu ix cranosuiu 13,2+1,7 % npotu 8,2+1,7 %
ta 15,743,1 % mpotu 8,2+2,2 %, (p > 0,05) Bixnosigno. Baprto migkpec-
matH, o y 25 i3 120 xBopux (20,8 %) 10 KiHI JTiKyBaHHS BAAIOCS 3011b-
IIATH ITOCTKOMIIPECIHHUM JiaMeTp TUIEY0BOT apTepii 10 HOpMaJIBHUX BEJH-
gmH, 13 HUX 67 % (17 mamientis) ta 33 % (8) oTpuMyBaH JiKyBaHHS 3a
Bapiantamu cxeM IV Ta III rpyn criocrepexeHHs.
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BurmienaBeneHi pes3yabTaTd JIO3BOJISIOTH 00 €KTHBI3yBaTH IEpeBaru
3aIPONIOHOBAHOTO KOMIIJIEKCHOTO JIIKyBaHHS XBOpux Ha Al ski MaroTh
EJl, ynockoHaneHOro 3a paxyHOK PO3LIMPEHHS CXeM BKIIIOUEHHSIM apriHiHy
ta JIBT-Teparii 3 ¢OTOBaKyyMHOIO €JIEKTPOCTUMYIISALIEIO, IO 3yMOBIEHO
MO3UTUBHUM BIUTMBOM Mpenapary Ha MaTOreHETUYHi JIAHKH PO3BUTKY EJI
y xBopux Ha Al Jlani TBepKEHHS MiATBEPKYIOTh MOXKIIMBICT peatisy-
BaTH TMEPCOHI(PIKOBAHUH MiAXiA 10 BHOOPY CXEMH KOPEKIlil CeKCyalbHUX
po37aiB y 4OJOBIKiB, XBOpHX Ha Al" B 3aJI€KHOCTI Bif X BiKY, KJIIHIYHOTO
nepeOiry rinepreH3ii, CTyIeHs BUPaXSHOCTI CEeKCyallbHOI aKTHBHOCTI.

4. BucHoBkH

VY mocnimKeHHI HaBeICHO y3araJbHEeHHS Ta HOBE BUPIIICHHS aKTyaIbHOT
HAyKOBOI 3a/1a4i — IOKPAIIHUTH SIKICTh JIarHOCTHKH CEKCYaIbHUX PO3JIAIiB
y YOJIOBIKIB, XBOPHX Ha apTepiajibHy TilCPTCH3il0, HA OCHOBI BU3HAYCHHS
CTaHy eHpoTenianbHOi (QYHKUIl apTepiadbHUX CYIUH OpraHi3Mmy, CTaHy
KaBEpPHO3HUX apTepiil Ta piBHA MENTHIY €HAOTENialbHOTO MOXOIKEHHS 3
Ba30KOHCTPUKTOPHOIO JII€I0 B KPOBI, 0 3a0e3Medye MiIBULICHHS €(EeKTHUB-
HOCTI JIIKYBaHHsI 3a JIOTIOMOTOI0 MEPCOHI(PIKOBAaHOTO MiAXOMy A0 BHOOPY
aJICKBATHOI CXEMH 13 3allPOMOHOBAHMX YJAOCKOHAJICHUX BapiaHTIB, M0 Mae
CYTTEBE 3HAYCHHS JIJISl YPOJIOTIi.

1. BcranoBiieHo, 110 Ha (hOHI 3MEHIIIEHHS 3arallbHOT KUTBKOCTI TOCITi-
TaJi30BaHMX 3 MPHUBOMY apTepiainbsHOi Tinmeprensii (Ha 17,3 % 3 2011 mo
2014 poku o0ci0) 3 OAHO3HAYHMM 3MCHIICHHSM CEpe]l HUX YOJIOBIKIB
(ma 21,4 % y 2014 p.) BiporizHO 3pocTac BiICOTOK THX, XTO Ma€ €peK-
TIIBHY nucyHkito (3 61,7+2,1 % mo 67,242,3 %), mepeBaxHO B Ipa-
uesgatHoMy Bimi (cepenHiit Bik 43,4+2,5 pokwm). Ilpoctexxena miHiitHa
3aJIEKHICTh MK BIKOM Ta TSDKKICTIO 1 TPUBAJIICTIO apTepiasIbHOI MepTeH-
311, a TaKOXX BUPAXKEHICTIO €PEKTHIIbHOT AUCQYHKIIT; Y BiporigHii O1Jb-
mocTi OyB sierkuii ii cTyminb — 59,8+4,5 %, cepenniit manu — 43,4+4,5 %,
TSOKKAN — 5,8+2,1 %.

2. BusBieno, mo y 85,8% XBOpHX Ha apTepiajibHy TilepTeH3ir i3
ePEKTUIIBHOI AUC(]YHKITIEI Ma€e MicIe MOTipIICHHS CTaHy SHIOTEeTiallb-
HOT (pyHKIIIT apTepialibHUX CYIWH, IO MiJATBEP/HKEHO TOCTOBIPHUM 3MEH-
MICHHSM EHIOTeIH3aIe)KHOT BasoqwIaTallii miedoBoi aprepii (9,8+0,25 %
npotu 15,2+0,5 % y KOHTPONBHIH TpyIi), a Takok 3HAYHUM IIiIBUIICH-
HSIM PIBHS eHIOTeNiHy-1 cupoBaTtku KpoBi (B cepennbomy 3,3+0,1 mpotn
0,115£0,2 dpmonb/Ma y Tpytii KoHTpoo); p < 0,05.

51



52

Vintoniv Oksana

3. [linTBepmKEeHO 3HAYCHHS CYAMHHOTO KOMITOHEHTY B IIAaTOT€HE31 po3-
BUTKY CPEKTWIBHOI AUCHYHKIIT Y XBOPHUX HA apTepialbHy TillCPTCH3I0 Yy
BUDNIIAI MOPYIICHHS JIOKAIEHOTO KPOBOILTUHY B CTATEBOMY WiCHi. Buss-
JIEHO, IO 332 HAsABHOCTI TUIbKM apTepianbHOI TinepTeH3ii 3HaYeHHS MiKO-
BO{ CHCTOIYHOT IIBUIKOCTI BIpOT1THO MEHIIIE, HiX y MPAKTHYHO 310POBUX
(35,5+1,9 mpotu 43,1£2,3 cm/c), Toai K Y BUNAAKaX MOEJHAHOT MATONIOTT
nmoka3HuK OyB yaBidi meHmuM (21,4+3,4 cm/c); p < 0,05.

4. OOrpyHTOBAHO y/I0CKOHAJICHUH KOMIUICKC JIIarHOCTHKH CTYTICHS TSK-
KOCTIi €peKTHIILHOI TUC(YHKIIIT Y YOIOBIKIB 13 apTepiaIbHOKO TIIePTEH3IEN0,
CYTB SIKOTO TIOJIATAE Y BU3HAYCHH] MEKOBUX 3HAYCHB: SMEHIIICHHS IIPHPOCTY
JiaMeTpy TUIedoBOi aptepii micis kommpecii (Ha <15%) MakcuMaabHOI
CHCTOJIIYHOI IIBUJIKOCTI KPOBOIUTMHY B KABEPHO3HUX apTepisx (<25 cm/c),
MIJBUINCHHI PIBHS €HA0TENIHY-1 CUpOBaTKU KpoBi B 1, 2, 3 pa3u BiJl HOpMHU
B 3QJIC)KHOCTI BiJl KJIIHIYHOTO mIepeoiry.

5. BusiBieHa 3aJ€XKHICTh MO3UTUBHOTO PE3YNIbTaTy JIKYBaHHS Bill CTY-
MEHS apTepiayibHOI TilepTeH3ii, BUPAKECHOCTI MOPYIICHHS EPEeKTHUILHOI
qucdyHKuii Ta BiKy XBOpPHX. Y MAI[i€HTIB 3 apTepialbHOIO TiNEPTEH3IE0
I ta II cryneHiB edeKkTHBHICTh 3a 3aCTOCOBAaHMMH CXEMaMHU CKJajana
65,3+1,6 % — 61,4£1,6 % (1), 75,8+1,4 — 71,2+1,5% (III) Ta 95,6+0,7 —
91,4+1,0 % (IV); npu serkomy Ta cepenaboMy cryneni EJI cepen xBopux
I, III Ta IV rpyn ciocTepexeHHs yepe3 MicsIb JTIKyBaHHS 00’ €KTHBI30BaH1
MO3UTHBHI 3MiHHM, SIKi B JIBOX OCTaHHIX HAOyJIHM JOCTOBIPHOCTI (IO JIKYy-
BaHHs 14,2 Oanis, micis — 24,1; no sikyBanus 13,4 micist — 25,0 Gaiis,
BIJIMIOBIJTHO); y YOJIOBIKiB J10 40 pokiB eeKTUBHICTB JikyBaHHS B II-111 rpy-
nax ckianana 95,2+1,9 %, 40 — 60 pokiB — 76,8+3,8 % Ta 97,8+1,0 % 1
89,7+4,0 %, BiamosinHo, B IV rpymi, p < 0,05.

6. OOrpyHTOBaHMH epcoHi(hikoBaHUHN MiAXiJ 10 BUOOPY ageKBaTHOL 10
BiKy YOJIOBiKiB, CTYIIeHs apTepiajibHOI TiepTeH3ii Ta BUPAKEHOCTI epek-
TWJIBHOI TUC(YHKIIT CXeMHU JIIKyBaHHS, 110 3a0€3Iedy€e TOCSITHEHHS MaKCHU-
MaJIbHOI KOPEKIIil CeKCyalIbHUX MOPYIICHb.

5. lIpakTH4Hi pexkoMeHaamii
1. JIyst OIiHKM KITIHIKO-()YHKIIIOHAJILHUX 3MiH Y YOJIOBIKIB 3 CEKCyaslb-
HUMH PO3J1aJlaMH, XBOPUX Ha apTepialibHy TiMepTEH310 JOMITHHO B KOMII-
JIEKC J1arHOCTHYHUX METOJIB BKJIFOYUTH JOCHIDKCHHS CYIHHHOPYXOBOI
¢yHkii enpoTenito (3a meroaukoro D. Celejmajer) Ta BU3HAYCHHS PIBHS
eHjoTeNiny-1 B cupoBatiii KpoBi. J/laHi MOKa3HUKH TaKOX MOXYTh OyTH
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BUKOPHCTAHI SIK U IPOTHO3YBAHHS IepeOiry 3aXBOPIOBAHHS TaK i JUIS
MOHITOPUHTY e(h)eKTHBHOCTI IIPOBEICHOI Teparii.

2. [ToBHOIIIHHUM Ta JOCTYITHUM METOJIOM JiarHOCTUKH Ta KOHTPOJIEM
3a JIKyBaHHSAM YOJIOBIKiB 3 €PEKTUIIBLHOIO TUC(YHKIII€I0 XBOPUX HA apTe-
pianbHy TiNEPTEH31I0 € KOJIbOPOBa AOIIEpOrpadis KaBEpHO3ZHUX apTepiil
3 IHAYKIE epeKlii 3 BU3HAYCHHSIM MOKAa3HUKIB MIKOBOI CHCTOIIYHOI
IIBUJIKOCTi, MKOBOT A1aCTOMIYHOI IBHAKOCTI Ta 1HAEKCY PE3UCTEHTHO-
CTi, IO Ja€ MOXJIUBICTh BHU3HAYUTH CYIMHHHI KOMIIOHEHT €PEKTHUIIb-
HOT nucdyHKIIii, BUOpATH TAKTUKY Ta OIIHUTH €(EKTUBHICTH JIIKyBaHHS
TaKUX XBOPHX.

3. JIns MOCSATHEHHSI BUPaKCHOTO TEPAIeBTUYHOTO €(eKTy y JiKy-
BaHHI YOJIOBIKIB 3 CEKCYaJIbHHMH PO3JIaJaMH, XBOPHX Ha apTepiaibHy
riMepTeH3ito, MOIIJILHO BKJIIOYATH B KOMIUIGKC JIIKyBaHHs Ipernapar
aprifid (TIBOPTiH) Ta CeaHCH Teparii JIOKaJIbHUM BiJl’€MHHAM THUCKOM 3
(hOTOBaKyyMHOIO €JEKTPOCTUMYJIIALIEI0. J03010, 110 pEeKOMEHIYEThCS
uist apridiny € 4,2 % p-H (tiBopriny) mo 100 My BHYTpIIIHBOBEHHO
1 pa3 Ha 100y npotsrom 10 aHiB, a MOTIM apriHiH (TIBOPTiHY acmapTar)
BcepenuHy mo 15 mi x 2 pasu Ha no0y me 20 nuiB. Ceancu Tepamii
JIOKalIbHUM BiJl’€MHUM THUCKOM 3 ()OTOBAKYYMHOI €IEKTPOCTUMYIIS-
uiero Ha amapati «JIOJAIT» — gepe3 nenp o 10 XBHIMH, KypCcOM JTiKy-
BaHHA 15 mpouenyp.

4. 3actocyBaHHs cuijieHad Ty, apTiHiHy Ta Teparil JIOKAIbHUM BiI €M-
HUM THUCKOM 3 ()OTOBAKYYMHOFO EIIEKTPOCTUMYJISIIIIE€I0 Y YOJIOBIKIB 3 CEKCY-
QIBHIMH PO3JIalaMu XBOpuX Ha A" TPpU3BOIUTE 10 IOKPAIICHHS Iepediry
3aXBOPIOBAaHHS € OE3MEYHUM, JOCTYITHHUM 1 HE CYNPOBOKYETHCS MOOIU-
HUMH €(PEeKTaMH.
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Ilepesiik yYMOBHHX CKOpOYeHb:

E® — epexruibHa QyHKIIS

EJl — epextunbHa qucdyHKIIis

E® — epextunbHa GyHKIISL

ET-1 — engorenin-1

MIIF(MIE®) — MixHapoHa cructemMa 0aibHOT OI[IHKH CUMIITOMIB €PEKTHIBHOT
JUCYHKITIT

JIBT-tepamisi — Tepalisl JIOKaIbHUM BiJJ’€MHUM THUCKOM 3 (HOTOBAKYYMHOIO
CJICKTPOCTHMYJISIII €0

AT — aprepianbHa rinepTeHsis

PSV — nikoBa cucroivHa MIBAKICTb

IR — iH/1eKC PEe3UCTEHTHOCTI

EHB/I — ennoreniiiHe3anexHa Ba3oqMIATALLLS

E3BJI — ennoremiii3aiexHa Ba3oaHIsATAIlS

®JIE-5 — pocdomiecrepasa-5
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AS THE EFFECTIVE PRACTICE OF INDIVIDUALIZATION
OF THE MEDICAL STUDENTS’ STUDYING ON LATIN LESSONS

BITPOBAI’KEHHS TBIOTOPCTBA SIK EOEKTUBHOI
MPAKTUKHU THAUBIJYAJI3AIIT HABUAHHS
CTYIAEHTIB-MEJIUKIB HA 3AHATTSX JIATUHCbKOI MOBU
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Abstract. Significant spread of ideas of developmental, personali-
ty-centred, problem-based and activity education in all of the word, as well
as entertaining form of education and pedagogy of cooperation actualizes
the necessity to revise the content of pedagogical activity. Changes in the
educational model contributes to the promotion of the role of a teacher,
who must perform educational and training functions as well as conduct
pedagogical support of individual educational programs of subjects of
study. Such may be the tutor activities, in which the tutor serves as a
co-developer of educational projects and programs, consultant in the field
of educational services, and combines the role of mentor and the designer
of educational systems. Tutoring system of education, which originated
in the British universities of Cambridge and Oxford, has attracted great
attention. It is currently successfully operating in the leading educational
institutions of England, the USA, Japan, Germany, France, Finland etc.
The purpose of our study is to identify place, role and functions of the
tutor within the framework of historical development as well as distin-
guish the tutor's activities from the activities of the teacher of traditional
forms of education. To achieve the purpose must be implemented the fol-
lowing tasks: to provide an analysis of the experience in applying of the
tutor education system in foreign countries and the possibilities of apply-
ing tutoring technologies in Ukraine; to reveal the theoretical foundations
and scientific approaches to the concepts of “tutor”, to note the increasing
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relevance of tutoring in the conditions of internationalization of education
in Ukraine; to identify the tutor's function; to offer pedagogical condi-
tions for the development of the creative potential of medical students on
the basis of using of technologies of tutor's support. The most important
criteria of educational space which is created by the tutor and student
are: implementation of the successful tutorial support learning, formation
of the personality and way of life of the future specialist; diversity and
variability of satisfaction of educational proposals; design and implemen-
tation of an individual educational and training program. Tutor should
have the following competences in teaching methods: the formation of
fundamental methodological knowledge and the ability to apply them in
the process of professional activity; the ability to deal with pedagogical
problems and perform tasks in the methodology of teaching subjects in
higher educational institutions; assimilation of strategies for the imple-
mentation and using of information and communication technologies in
the educational process; ability to design and project activity; ability to
motivate learning activity; ability to manage project activities of students;
motivation for continuous self-education and self-improvement.

1. Beryn

PedbopmyBaHHST HaIioHAJILHOI CHCTEMH OCBITH, IO CHOTOIHI 3JilC-
HIOETHCSI Ha 3acajiax 1HTErparii 10 €BpOINEHCHKOTO OCBITHHOTO MPOCTOPY,
3YMOBJIFOE 3MIHH B CUCTEMI ITi/ITOTOBKU MaiOyTHIX METUKIB. AJKe CydacHa
KOHKYPEHTOCIIPOMOYKHA OCBITHS CHCTEMa MOBHHHA €(EKTUBHO i IIBUIKO
BUKOHYBaTH 3aMOBIICHHS CYCIIUIBCTBA W PHHKY Mpali Ha (OpMyBaHHS
3arajibHUX 1 CHeliaJbHUX KOMIICTEHTHOCTEH BHUITYCKHUKIB BUIIAX MCIHY-
HUX HABYAIBHHX 3aKiIajiB. Bim mporo 3amexars TeMIH i XapakTep po3-
BUTKY KpaiHH, 11 BHyTPIIIHIX i 30BHIIIHIX CyCNiIbHUX BiIHOCHH.

KonnenryanbHi iz1ei i cTpaTerii MofepHizanii Cy4acHOi OCBITH CIIPSIMO-
BaHi Ha MOIIYKH 3araJbHUX 3aC00iB Ta MEXaHI3MiB PO3BUTKY €JJMHOTO CBi-
TOBOT'O MPOCTOPY, 3HAYYIIOTO 5K JUIsi MIXKHAPOIHUX OCBITHIX CITIJIBHOT, TaK
1 JUI HAIlIOHAJTbHUX CHUCTEM OCBiTH. PO3BUTOK cMCTeMHM OCBIiTH B YKpaiHi,
aHaJIi3 3aKOPIOHHOTO JOCBiTy BUMAraloTh MOCTAHOBKU ITUTAHHS PO BIPO-
BaJKEHHS HOBUX ()OPM 1 METOJIIB pOOOTH 13 CTYIEHTAMH, 1110 CIIPUATUMYTh
X 0COOHMCTICHOMY PO3BHUTKY. 3HAYHE MOIIUPEHHS Y BChOMY CBITI iJIcH po3-
BHMBAIOYOT0 HABUAHHS, OCOOMCTICHO-OPIEHTOBAHOT OCBITH, KOHTEKCTHOTO 1
MOZYJIBHOTO HABYAHHS, IrpOBUX ()OPM HABUAHHS aKTyalli3yBajo HOTpely
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B TEepenIsai ysIBICHb MPO 3MICT MEJAroriqHol AISUTBHOCTI 1 MOSIBI HOBHX
TIOJIO’KCHB, POJICH Ta (DYHKINIH BUKIIA1a4a.

3a HAIUMH CIOCTEPEKEHHSMH, BUAAETHCS MEPCHEKTHBHOIO Taka
(dbopma opranizailii HaB4YaIbHO-BUXOBHOI POOOTH y BHIIIiH 1 3arajibHOOCBIT-
Hill KO, SIK AISTIBHICT THEOTOPA Ta TEXHOJIOTISI THIOTOPCTBA. Y CydacHUX
YMOBaxX pO3pOONSIOTECS METONOJIOTIYHO-TEOPETHYHI 3acCaJd THIOTOPCTBA
JUISL 33/I0BOJICHHS OCBITHIX OTPe® 0COOMCTOCTI, CyCITINbCTBA 1 KPaiHH.

OCHOBH TBIOTOPCBHKOI AISITBHOCTI, 11 ()OPMHU 1 METOAN PO3KPUTI B po0O-
tax 3apyOikaux nocmigHukiB Jlx. K. beiini, K. brnexOypn, /1. Bymicen,
P. Bemxepi, E. Topnon, JI. Jle#isi, Y. Kinrcmi, J[x. K. Kituenca, P. J[)x. Map-
naHo, JI. Makkonuen, /Ix. Miutep, M. I. Myp, J. [Tandpeiiman, P. [Temnmi,
M. ikepunr, Jx. [Tomnak, 1. Payarpi, E. ®iabepr, H. ®ypbank, JI. Xapac,
Jx. Xeyitr, I'. Xopcer, K. Xi66eprt, /1. Emicon, T. KoBansosa, €. Kosiocora,
I1. Hlenposumekuii, I. SlcrpeboBa, a Takok ykpaiHchki BueHi A. Boiiko,
H. Hem’snenxo, T. Jlykina, M. TomyOeBa, A. XynkiBcbka, O. JliToBka,
O. [Monoswuy, 1. Cemenenxo, JI. Cemenoncbka, H. [lanimosa, P. Illapan Ta
iH. Anie, Ha Hally JyMKy, B IEAArorivHiil giTeparypi HEOCTaTHBO BUCBIT-
JieHa mpoOeMa pi3sHOMaHITHUX ponelt Ta (yHKIIH ThIOTOPA, IIISIXH BIIPO-
Ba/DKCHHS THIOTOPCTBA SIK C(EKTUBHOI NMPAKTHKH 1HIWBiTyami3amii HaB-
YaHHS CTYJICHTIB Ha 3aHATTAX JJATUHCHKOT MOBU y Mennyaux BH3.

2. 3 icTopii BIpoBa/IzkeHHsI THIOTOPCHKOI CHCTEMU

TBI0TOPCTBO € OKC(HOPACHKO-KEMOPHIKCEKUM (PEHOMEHOM, SIKUH yTBEp-
JIUBCS y IBOX ClIaBeTHUX yHiBepcuTeTax Aunmii me y XIV ct. TepMiH «Thro-
TOp», — IEAaror-HacTaBHUK, TIOXOIUTh BiJl aHTIIIHCHKOTO “tutor” i JaTHH-
CBKOTO “tueor”, 110 O3HAYa€ «CIIOCTEPIrar», «OXOPOHAI», «00epirarom»,
HIKITYIOCS, «miaTpumytoy» [19, c. 276]. Lli yHiBepcUTeTH 1 € pogoHavYab-
HUKaMH TBIOTOPCBHKOT Mozeni. Y Toil yac 3acTocoByBajiacs BiJibHa opma
HaBuaHHs. Bynu npodecopu, siki unTanu nekiii, Oyl acuCTeHTH (axiBIiB,
SIK1 TIPOBOJIMIIM 3aHATTA. | Oynu Taxi o/, sIKi KOXKHOMY CTYJAEHTY JOTIO-
MomH o0y ayBaTi HOTo iHANBIAYyaIbHY OCBITHIO IPOTpaMy — BIACHE, THIO-
Topu. BoHu momomarany cTyieHTy 3pOOHUTH MTPaBUIILHUHA BUOIp.

VY cepelHBOBIYHUX YHIBEpCUTETAaX HE OyJ0 HiSIKOTO TOAUTY Ha KYpCH,
¢axynsreTn. JltomuHa mMpuUXoAMIa i MOTpaIUIsua — Ie Ty’Ke BasKIHBO UIS
PO3YMIHHSI THIOTOPCTBA — Y HECTPYKTYpPOBaHWI HaamipHUE mpocTip. Lle
OyB Takuii cepeTHbOBIUHNH aHajor [HTepHeTy. CTyaeHT npuiimos, 20 mpo-
(ecopiB YNTAIOTH JICKIIiT, Y KOXKHOTO 3 HUX CBI CTHIIb — i MOYKHA XOJIUTH
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Ky/IH 3axX04erl. 3po3yMisio, Mo BCi JIEKIIIT BiIBIJaTH HE MOXKJIMBO, 3HAYHT,
MOTPiOHO BU3HAYUTHCS KyIH iTH Ta Y KOTOCh 3aIIUTATH: «A 10 BOHH YHTA-
10Tb?». MokHa Oyllo CKUIBKM 3aBIOJHO 1 KyAH 3aBFOAHO XOAWTH, IEpe-
Oupartu jekuii, 3MIHIOBaTU KypCH... YHIBEPCUTET OOMEXYBaB CTYJCHTIB
TIJIbKA BUMOTaMH, 110 TPeA’ ABISIOTHCA JI0 1ICIIUTIB, a OCh cocio 1 3acobw,
SIKUMH OyZie JOCATHYTO BiJIMiHHE 3HAHHS MpEAMEeTa, 3aJUIIaIocs Ha COBi-
CTi cTymeHTa. Buxonsum 3 yHiBepcuTeTy, (pakTHYHO HOTPiOHO Oyino st
cebe 3 ychoro, 0 TaM OyJi0, CTBOPUTH SKHKCH MPOAYKT. MOKHA BUIMTH 3
YHIBEPCUTETY MaricTpoM MEIHIIMHHU, O0TOCcioB’st abo Maremaruku. ToOTo
y CTyJICHTa TIOBUHHA OyJia 3’ IBUTHCS 1HIMBIyalbHa CYKYITHICTh TIOIaHOT B
yHiBepcuTeTi iHpopMartii. I ock 3’siBUITacs Taka JHOIUHA — THIOTOP.

Criouatky 1ie OyJi Tak 3BaHi BIYHI CTYJICHTH, SIKi JIOBTUH Yac He HIIUTH 3
YHIBEpCHUTETY, BiJIBITyBaJIM Pi3Hi KypCH Ta JIeKIii Kypcu. Bonu 1o0pe 3Ham
CTPYKTYpPY YHIBEPCUTETY, BUMOTH IO HaBYaHHs. | 0JHOTO pa3y IM 3amporio-
HYBaJIM 32 HEBEJIMKY OIUIATY JIOIIOMAraTH CTYICHTaM, BHOYIOBYIOUH IIPO-
rpamy A Hux. OCh TOJI BIepIle 1 BUHUKJIA TIOTOPChKA NeIarorika, 3’ aBy-
JICS TBIOTOPU, IPU3HAYECHHSIM SIKMX OYyJI0 CyIpPOBO/DKYBATH 1HUBIyalbHY
OCBITHIO Tiporpamy. [1oTim 1ie mepelnuio B CUCTeMy 3arajibHOi OCBITH, 1 B
6aratboXx KpaiHaX THIOTOPH ITOCTYIIOBO CTAJIM MPAIFOBATH y MIKosaX. Thio-
TOP PO3IVISIIABCS SIK MOCEPEHUK MiXK YHIBEPCUTETOM B 0c001 Ipodecopa i
cTyneHToM. Lle mocepeaHUIITBO OYI0 KHUTTEBO HEOOX1THO 00OM CTOPOHAM,
TOMY IO B TOW Yac HaWOULIbIIE MiHyBajacs cBoOONa, a BITbHOMY Ipode-
COpY CKIIQJHO CIIMAaTh HE MEHIIE BUILHOTO CTY/ICHTA 1 HaBMaku. ToMmy
TBIOTOP BUKOHYBaB BaKJIMBY 1 HEOOXiTHY (DYHKIIIIO JUIsI CBOTO Yacy: BiH
aJIaniTyBaB OCOOUCTI IepeBaru CTyIeHTa 10 BUMOT mpodecopa. Kpim Toro,
y ThIOTOpa OyJIO IIe OTHE BaXKJIUBE 3aBIAHHS: BiH KOHTPOJIOBAB IMPOIICC
CaMOOCBITH CTY/ICHTA.

3 XVII cTomiTTa ThIOTOp OTPUMYE Bce OiIbIlie OCBITHIX (yHKLIH, cTa-
FOYM TOJOBHHM «ITyTIBHUKOM)» CTYJCHTA TEPHAMH HABYAIBHOI'O IPOIIECY:
BiH PaJuTh CTYJACHTY, SIKi KypCH BiJBiaTH, JOIOMAarae HOMy CKJIACTH
IHAMBIAYyaTbHAN TUTIAH 3aHATH 1 BUpimmTH npodiremu. Came B XVII cro-
JITTI TBIOTOPCTBO CTANIO O(IMIHHIM BUKIaJallbKUM «IHCTUTYTOM» 1 3aKpi-
MAJIOCS SIK HEBIJl'€MHA YaCTHHA aHIJIIMCBHKOT OCBITHBOI CHCTEMH: THEOTOD
HE TUTBKU HANpPAaBISIB CTY[CHTA 1 JOTIOMaraB oMy, a i ToTyBaB ioro 1o
ckiamanns icnuriB. H. Pubankina goBoguTh, 1m0 chorogi onmssko 90%
3aHATh Y OKcopracskoMy 1 75% — y KemOpimkcpKoMy yHIBEpCUTETaX MIPO-
BOSITBCS ThEOTOpOM [17, ¢. 331].
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VY €nu3aBeTrpaachKiid TiMHA3I1, SIK 1 y BCIX IHIIMX TMHA31sX Pociiichkoi
iMnepii, Oyna mocaga HaCTaBHUKA, SIKUH 3TiqHO 3 1HCTpyKIieo 1871 poky
MOBUHEH OyB [IOCKOHAQJIO BHBYAaTH CBOIO BUXOBAaHI, HMOro Xapakrep,
HaXWJIH, 3JI0HOCTI W HEeMONiKM, 3AIMCHIOBATH HAJ HUM MOCTIHHY OMIKY,
3HATH OTOYEHHSI, y IKOMY BIH 3HaXOIUTHCS.

Kpwusa TpanuniitHoi Mosieni opraHizatii pasiHChKOT IIKOJIM CIIOHYKaJa /10
MONIYKY HIISIXIB YTBEP/UKCHHS CyJaCHUX BapiaHTIB iHIUBITyasi3anii OCBITH.
Tak, 30kpema, earoriyHa TpoMaIChKIiCTh YKpaiHi aKTHBHO 00TOBOPIOBAIa
JIOCBIJT POCIHCHKHX KoJIeT, siki y 1989 pori B MOCKOBCEKI 00yacTi po3ro-
Yali eKCIIEPUMEHT 3 mpobieMu «CrucrtemMa poOOTH 3BUTLHEHOTO KIIACHOTO
KepiBHUKa». Moro opraHisaTopy 3anpornoHyBaIi pO3pPOOKH 3MICTY IisUTBHO-
VY nporieci eKCHEPUMEHTY i HAPOAMIIOCS MOHSTTS «IIEIarorivHa MiTPHMKay,
SIKy MaB 3/11HCHIOBATH KJIaCHUI BUXoBarelb (TbioTop). Y 1990 porti Oynu pos-
pobneni «KoHuenTyanbHi OCHOBU JIiSUIBHOCTI KJIACHOTO BUXoBarems». llep-
[IMMH CIyXa4yaMH HaBYAIGHHUX KYPCIB CTallM MPEICTABHUKU CEMHU PETiOHIB
Pocii. Boru 3anypunics B 0COONMBY MENAroriuHy CTPYKTYpY, IO MOJAEIIO-
BaJIa JIiSUTBHICTD THIOTOPA, POJb SIKOTO BHKOHYBAaB KEPIBHHUK IPyIH. Takuii
MIJIXIJ] 9iTKO OKPECIIOBAB TOJIOBHY (DYHKIIIIO THIOTOPA — HAJAHHS 3aXUCTY i
JIOTIOMOTH JIATHHI B TIPOIIECI OTPUMaHHS OCBITH [8, ¢. 16].

Jlst Toro, mo0 3MiHa TIeJarori4Hol MO3UIiT BUITYCKHUKIB HABYAJIbHUX
KypciB HE HAIITOBXyBajacs Ha omip 3 00Ky iXHix kojer, 3 1992 poky Ha
KypCH TIOYaJIH 3alpOIIyBaTH pa3oM 3 KIACHUMH BUXOBATCISIMU i BUHTE-
JIB-TIPE/IMETHUKIB Ta KEPIBHUKIB MIKiJA. TakuM YWHOM, OYJIM CTBOPEHI
MePEIyMOBH [UTS YTBEPPKSHHST HOBOT MOJIEII 1HAMBITyaIbHOI ITe1aroriaHOl
MiATPUMKH IIKOIH, JI¢ BUHUKAE HOBHH KYJIBTYPHO-TICNATOTYHIH TIPOCTIp 3
YMOBaMHU JUI CAMOPO3BUTKY KOKHOTO 13 UJIEHIB I[i€] Ie1aroriyHo1 CUCTEMH
[14, c. 222]. 3romomM Jaesiki pOCIWCHKI BHIII HaBYaJbHI 3aKJIaJH, 30KpemMa
KpacHosipcbkuil aep>kaBHUI yHIBEPCUTET, 3aIPOBAAUIN IPOTPAMH 31 CIIe-
miamizaimii «ThIOTOP-CIEIIaNiCT MCUXOJIOTO-TIeJarOTi9HOT MIATPUMKNY, JIe
HaBUaHHS BiIOYBAE€THCS MApaIeIbHO 3 OCHOBHUMH CIEIIaIbHOCTSAMHU.

T. [TaxoMOBa, BUBYAIOYHM CUCTEMY IEAroriqHOl MiATPUMKH, 1110 iICHYE
y mkonax [lpubantuku, BUIIISE HASBHUX TaM YOTHPH OCHOBHI MOJEINI
JUSUTBHOCTI THEIOTOpA!

1. Mopenb «ekcnepT» — JIiTH, SIKI MalTh MPOOJIEMH, HANPABIISIOTHCS
BUNTCISIMHA-TIPEIMETHUKAMA 110 (PaxiBINB, HAIPUKIAMI, IICHXOJIOTa, KOH-
CYJIBTaHTa 13 KOH(DIACHIIIMHNX MUTaHb, YIUTEIA-TTIKAPSI.
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2. Mopenb «ThIOTOpP» — KOXKEH YUeHb IPOTATOM HABUYAHHS B IIKOJI Ma€e
CBOTO 0COOHCTOro OmiKyHa. ThIOTOp He 000B’SI3KOBO BUKIIAJA€ B Kiaci, e
BYUTHCS JINTHHA, BiH OINKA€E KUIbKA JIECSATKIB YUHIB 3 PI3HUX KIIACIB.

3. Mopnenb «KJIacHUN THIOTOP» — KOXKEH KJIac Mae CBOTO THIOTOPA, SIKUI
BIJIMOB1JIA€ SIK 32 BECh KJIAc, TAK i 3a KOXKHY TUTHHY oKpeMo. KinacHuil Tbro-
TOp NMPOBOAUTH YPOKH y CBOEMY KJIACi, PEryasIpHO IPOBOAUTE Oecinu, mpa-
1I0€ 3 OaThKaMH Ta BUUTEIISIMU.

4. Mozmenb «CeKIIIHO-TPYNOBay — KJIACH OTPUMYIOTH MiATPUMKY Bif
rpynu BuuTeniB. HaBuaHHS Ta memaroriyHa MiATPUMKA 1HTETpOBaHI B
HaBYaJIbHHUI MPOIIEC, & BC1 BUNTEII HECYTh BIAMOBIIAILHICTh 32 BUPIIIICHHS
0COOMCTICHUX TIpobeM KoIspiB [14, ¢. 223].

3a pi3HUMH Ha3BaMU MPOIVISAAETHCS €IMHA CYTHICTh JISUTBHOCTI ThIO-
TOPIB, 1[0 MOJISATAE Y HaJJaHH] TOTIOMOTH JUTHHI TIPH CKJIaJIaHHI 1HIUBITY-
QIBHOTO IUIAHY HaBYaHHS, KOHCYIIBTAIIIH 00 11 peaTbHIX MOXIIUBOCTEH
1 3010HOCTEH, peKOMEHIAIIN JIUII CaMOCTIMHOTO BUPIMIEHHS CKJIAHUX
mpoodJieM.

Sk 3a3navae . becnanoBa, TpaaulliiiHa cTpyKTypa ThIOTOPCHKOI cHC-
TEMHU 32 KOPJIOHOM OXOIUTIOE€ TPU KOMIIOHEHTH: KEPIBHUIITBO 3aHATTIMH
(KypaTopcTBO), 110 3a0e31euye HaBIaHHs CTYJCHTIB i pOOOTY B KaHIKYJIsIp-
HUH Tiepion; MOpajbHE HACTABHMIITBO, IO MEpeadadae CympoBiA KHUTTS
CTYJICHTA B YHIBEPCUTETI B HAWIIMPIIIOMY PO3YMIiHHI IIbOTO CIIOBA; BIACHE
TBIOTOPCTBO, IO TIPOBAAUTH HABYAHHS CTY/ICHTA IPOTITOM TPUMECTPY abo
HaBYAJIBHOTO POKY [2, c. 56].

B VYkpaini TBIOTOPCHKHX MPAKTHK HA KIITAIT €BPONCHCHKUX HE BUHH-
KaJI0, HATOMICTh (DYHKI[IOHYBaB IHCTUTYT HACTABHUKIB 1 T'yBEpHEPIB, a 3r0-
oM — pernerutopis. [Ipore iX HE MOKHA IPUPIBHIOBATU 10 THIOTOPIB, SIKi
BIJICTOIOBAJIM IIHHOCTI KOPIIOPATUBHOCTI, T'POMAISHCHKOTO CYyCHiJIbCTBA,
BIJIKPUTOTO OCBITHBOTO MPOCTOPY, @ HE JIMIIE IHAUBIAYyaIbHUN MiIXix 10
MiIomivHorO [8, . 6].

ThIOTOPCTBO SIK CaMOCTiiHE MeAaroriyHe sBUINE B HaIlii KpaiHi
moyasno odopmimroBatucs i po3BuBaTHCA HampukiHmi 90-x pokiB MHHY-
JIOTO CTOJITTS, Y Yacu peOpMYBaHHS BCi€l CHCTEMU BITYM3HSHOT OCBITH.
Binpasy OinblmicTh HayKOBINB 3BEpHYJa yBary Ha JisUTbHICTB IeJarora
B yMoBax auctaHIiitHoro HaBuaHHs (I. Monoaux, T. KoiueBa, B. Kyxa-
penko, H. Cuporenko). T. KoifueBa Bka3zye, 0 «ThIOTOp — 11€ HOBA CIIe-
miasizamis npodeciiHOil TisIBHOCTI BUUTENS, 110 PEaTi3y€EThCSA B YMOBaxX
JucTaHIiiiHol popmu HaBdauHs» [10, ¢. 8]. YV cBoix npansgx B. Kyxapenko
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3a3HAYa€ ThIOTOpA KIOYOBOK (HIryporo AMCTAHIIHHOTO HABYAHHS, BiH
CUHTE3Y€E Ta CYNPOBOIKYE PECypCH JUlsl CTyJEHTa i 3abe3nedye J0CTyn
1o 3HaHb [11, c. 12].

I3 1994 poxy B CeBacTonoibchkiil mkomi-rimaasii Ne 17 mpaiorors
KypaTtopH-ThioTopH. OJHUM i3 TOJOBHUX 3aBAaHb iX POOOTHU € CTBOPEHHS
YMOB AJIsI PO3BUTKY 1HAMBITYaJIIEHUX 0COOIMBOCTEH KOXKHOI TUTHHH, (op-
MYBaHHs y Hei oTpeO /10 caMOpO3BUTKY Ta camopeaiizaiii. Came ThIoTop
JIOTIOMArae yqHsIM YBIHTH B COIiaJIbHE KHUTTS CYCIIIbCTBA TA Al TyBaTUCS
JI0 Cy9aCHHUX YMOB.

3anpoBa/KeHHST THIOTOPCTBA — I CIpoda TMO-iHIIOMY OpraHizy-
BaTH MPOCYBAaHHs YYHIB B OCBITHROMY IPOCTOpI IIKOJM Ta 1032 HEIO,
cpo6a HaOMHU3UTHUCS IO KOHKPETHOTO YUHS 3 HOoro MpisiMu, IpoOiieMam,
KOMITJIeKcaMu. ThIOTOpP MOCTYIOBO 3aCBOIOE SIKICHO BiIMIHHY BiJ] TIOTIe-
PEIHBOTO JIOCBiy pOOOTH POIIb, 110 BUMAarae OlaHyBaHHS TEXHIK CaMo-
opranizauii, 31aTHOCTI OpaTtu Ha cebe iHILiaTUBY B CHUTyallll HEBU3HA-
YEHOCTI, KyJIbTUBALil MapaJOKCAJIbHOIO MUCJICHHS TOILO. TBIOTOp CTae
CBOEPIAHNM B3ipIEM, IEMOHCTPYIOUH YUYHSIM NEBHI OpieHTanii i TeXHIKH
JII CaMOBIIOCKOHAJIEHHS [6].

3. [ToHATTS «THIOTOP», «TIOTOPCTB0», «THIHITOPCHKA CUCTEMA»
30inbIIeHHs] OHJIAHH-KYpPCiB, TIOCTiiHA MepeOy0Ba HaBYAILHUX TPO-
rpaM, HOBi ()OpMU HaBUaHHS Ta BHKOPHCTaHHS MPOTPECHBHUX TEXHOIO-
Tl — Bce 11e ChOTO/IHI PO3MOBCIOUKYETHCS 3 IAJICHO MIBHIKICTIO. Y IMX
yMoBax iH(opMarlliitHe cepeoBHIIE MOPOKYE HOBI mpodecii. I ThroTop-

CTBO — OZIHA 3 HUX. TaK XTO ) TaKWH THIOTOP U IO TaKe THIOTOPCTBO?

VY cnoBHUKY « TepMiHOJIOTisI B CHCTEMI TOAATKOBOT PO eciiiHOT OCBITH»
3HAYCHHS TEPMiHA «THIOTOP» BU3HAYAETHCS SIK «0C00a, sIKa MOJETTIIYE MPOo-
[[EC HABYAHHS, POJIb SKOi — OYTH 3HAIOUMM IAPTHEPOM CBOIX CIyXadiB»
[1,c.74].

Sk 3a3nauae T. KoBanboBa, cydacHa ¢inocodist OCBITH, CIUPAIOYHCh HA
aHaJIi3 TeHICHIIIN PO3BUTKY JIFOJICHKOT IIMB1ITi3alli, iKCY€ MOCUIICHHS IIiH-
HOCTI 1HAMBITyalbHOTO, 30KpeMa W iHIUBiITyaJbHOTO OCBITHHOTO HUIAXY
[9, c. 9—10]. ToMy HisUTBHICTH MEIATOTIB K THIOTOPIB (THIOTOPCHKA JisUTh-
HICTb), 110 € TENAroriYHOI0 JISUTBHICTIO 3 1HIUBIAyaTi3amii OCBITH, CIIps-
MOBaHa Ha BHUSBIICHHS i PO3BUTOK OCBITHIX MOTHBIB Ta IHTEpPECIB i I0MI4-
Horo (Y4Hsl, CTyJIEHTa, CJyXaua, FpyIu 0ci0), Ha MMOIIYK OCBITHIX pecypciB
JUTSI CTBOPEHHS 1HIUBIAYaIbHOT OCBITHBOT MPOrpaMu, Ha POOOTY 3 OCBITHIM
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3aMOBJICHHSIM POJMHU, Ha POPMYBaHHS HABUAIBEHOI Ta OCBITHBOI pedreKcii
nigomivHoro [8, c. §].

ChoronmHi THIOTOPCHKA CHCTEMa PO3IVIAJAETHCS SIK ACIEKT 3aralib-
HO1 mpoOiiemu moxepHizamii ocitu (H. Jlem’siHenko, JI. CeMeHOBChKa,
€. Konocosa, H. Pubankina), sk crnocid rymaniTapusaunii memaroriatoi
nisuibHOCTI (T. KoBanboBa, M. Uepemuux, C. ManyiinoBa), sik crnoci0® pos-
BUTKY Mi3HaBaiIbHOTO iHTepecy (C. Jyauuk).

Y HayKOBHX JOCII/DKCHHSX ICHY€ 0araro MmiJIXOMiB JI0 CaMHX TOHSTh
«TBIOTOP» 1 «THIOTOPCTBO». HalOIIbII TOMHMPEHUM 13 HUX € PO3yMiHHS
TBIOTOPCTBA SIK TEXHOJOTI IHAMBIyalizaiii OCBiTH, IO Tepeadadae
CTBOPEHHS DPEATBbHUX YMOB JUISI BXOIDKCHHS KOXKHOTO CyO’€KTa 3 HOro
MParHEHHSIMHU 1 MOXKJIMBOCTSIMH B TIPOIICC HABUAHHS, SIK YIPABIIHHSI HUM
CBOEIO BJIACHOIO OCBITHBOIO TpaekTopiero. C. 3MeEB po3mIsigac THIOTOPA
SIK HACTaBHHKA, WICHA KOHTHHTCHTY, III0 HABYA€ TOPOCIHX JFOACH, 3Iic-
HIOE TIOCTIHY JIOMOMOTY OJHOMY a00 KUIBKOM JOPOCIMM Yy BHpIIICHHI
nuTaHb opraHizauii HapyanHs [7]. Pocilicbkkumu BueHumu T. KoBanboBoto,
T. JIykiHOIO THIOTOPCTBO BHM3HAYAETHCS SIK TEXHOJIOTiA 1HJMBILYyalbHOTO
CYHpPOBOIY MPOLIECY OCBOEHHS MEBHOI AisTbHOCTI [9, c. 15-19]. Hocnin-
nuku H. Kocrina, H. Pubankina 3BepraioTs yBary Ha Te, 110, Ha BiIMiHY Bif
YUUTENS 1 BUKJIaJa4a, sIKi 3HAIOTh 3arajlbHy METY Ta KiHIIEBUH pPe3yJibTar,
a TaKOX IUISAXH, SKI BEAYTh JIO HHOTO, THIOTOP MIKIYETHCS PO 1HIUBITY-
anpHe (POPMyBaHHS NEBHOTO CTYACHTA, PO OKpEMi, JIUIIEe HOMYy MpHuTa-
MaHHI 3ac00M HaBYaHHs 1 BuxoBaHHs [12, ¢. 7-9].

ThIOTOpPH HABYAIOTH 3a CIICIATBHICTIO 1 BUXOBYIOTh CTY/ICHTIB Y T103aa-
VAMTOPHUH YU ayTuTOpHUIA Yac. MaiOyTHI (axiBIli 1HAMBIIyaTbHO, Pi/IIe
HEBEIMKUMU TpyramMu (3—5 4oi1.) caMOCTIHHO, IiJl KEPIBHUIITBOM THIOTOPA
MPAIIOIOTh HAJl ICBHUMH 3aBIaHHSIMH, BiIIOBIal0Th HA 3aIlIUTAHHS, aHATi-
3yI0Th IPOOJIEMHI CUTYallil, OAEPKYIOUH HEOOXiAHI MOopaan, KOHCYIbTaLlil.

ThIOTOp MOKJIMKAHUN OPraHi30BYyBaTH CAMOBM3HAUCHHS, CaMO3iic-
HEHHsI, caMopeai3alliio JIOAUHU B npodecii, Hajalouu JOMOMOTY B PO3-
poOI1i iHAMBIMYabHOI OCBITHBOI MapajurMu, TOOTO 3abe3redye yCHill-
HICTH IHAWBIAyadbHHX mpodeciiaux cnpod [3]. fAxmo marm Ha yBasi
TBIOTOpPA MEAMYHOI OCBITH, TO 1€ CY0 €KT, III0 CYIPOBOIKYE OCOOMCTICHUM
1 ipodeciiiHuii PO3BUTOK MalOyTHIX MEIHKIB MPOTATOM YChOTO TPOIECY
ixHporo HaBuaHHs y BH3.

TeIOTOPOM 3IHCHIOETHCS IM3HAHHS 1 BEIEThCS OOMIK OCOONUBOCTEH
0COOMCTOCTI CTYACHTA MPH CIPUHHATTI HAM JIFOJIMHHU 1 CBITY, METH, MOTH-
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Ballil HABUaHHs, PO3B’s3aHHs HABYAIBHHUX 3aBIaHb. THIOTOP HAMAra€ThCs
YCYHYTH (PaKTOPH, IO 3aBAKAIOTh HABYAHHIO, TOOTO HEPO3YyMiHHS BUKIIA-
JlayeM CTyIEHTa, HEeBpaxyBaHHS HOro 1HTENEKTyalbHUX, (i310J0TiUHUX
1 TICHXOJIOTIYHMX OCOOJUBOCTEH, TOBEPXOBE UM TPAAMIIIIHE PO HHOTO
CYI)KCHHs1, TPYAHOILIB OCOOMCTICHOTO CTaHOBIIECHHS [3].

Bararo jpocimiTHUKIB 3a3HAYar0Th, 1110 B OCBITi ChOTO/IHI HE BiI0yBa€eThCA
TOJIOBHOTO — CaMOBH3HAYEHHSI 0COOHMCTOCTI, TOOTO BHOOpY cebe B CBiTi
KyneTypu. Taki Bueni s;k M. Mamapaamsini, 1. IIpockyposcbka, M. CyBo-
POB TIEpEKOHaHi, 110 OCBiITa MOKJIWKaHA KyJIbTUBYBAaTH TEXHIKY «IPOOH
cebe 1 CHJI TI0 BCTAHOBJICHHIO TOTO, SIK CIIBBITHOCHUTBLCS 1HIUBITyabHA
Jtyia 31 CBiToM HaBkoJio» [13, c. 115]. Tomy ThEOTOpH B TIEAroOTiYHiNi CUC-
TeMi CepeTHhOBITHOI AHTIIII Ta IHITNX KpalH CyNPOBOIKYBAIN CTYACHTA HE
JIHIIE B HABYAJTHLHOMY 3aKJIai, a BHUKAIU B HOTO MOOYT, BIIMOYNHOK, JOTO-
Marajy B IPUBAaTHUX IHIUBIAyadbHAX 3aHATTAX. Ha moYaTky rolloBHUMHU B
JSUIBHOCTI ThIOTOpa Oyau (yHKLIT BUXOBHI, IOCTYIIOBO MPIOPUTETY HAOY-
BaJIM OCBITHI, & CbOTOJIHI — 3HOBY BHXOBHI.

Ha BinMiHy BiJ BUMTENIsI/BUKIaga4Ya, SIKAN MPAIOE€ 3 OJHOBIKOBHX 200
3 PI3HOBIKOBUX KOJEKTHBOM 1 BCIX KYJHCh PyXa€, BCIX BUUTH YOTOCh, THIO-
TOp — Ie cruerudiyHuii Meaaror, sKuii CympoBOKY€E 10 3HaHb. MokHa
CKa3aTy, IO € Tearorika, sika (opMye: MPUXOAWUTH YUHTENb/BUKIAIAT
i popmye (y Tebe mporo He OyJI0 — a MU 3pOOMMO). A € TIeJarorika, sKa
CYIIPOBOUKY€E — JIIOANHA, SIKa TOTpanwia B HABYAIBHUI MPOCTIp 1 TaK 4H
1HAaKIIe B HOMY Oy/ie SIKOCh pyxarucsi (BU4MTHCS). ToMy TOTPiOCH XTOCH,
XTO 3MOXE CYIPOBOIDKYBATH LIeH pyX, 00 BiH cTaB OLIBII YCBITOMICHIM
i MeHII XxaoTHYHUM. OChb TaKi IMeAarord i Ha3UBAIOTHCS ThIOTOpaMu. Thro-
TOPCTBO 3AeOUIBIIOr0 0a3y€eThCs Ha i/1e1 CyMITIHHOCTI CTYICHTA, 110 IIparHe
3HaHb, | THIOTOP MIATPUMYE Ta HE A€ 3raCHYTH IbOMY BOTHHKY, ITiIITOB-
XyIOUH CTY[CHTA 10 HOBUX BEepINUH. BiIMIHHICTh THIOTOPA BiJ BUKIaga4a
a0o JIeKTOpa MoJIArae B TOMY, 10 BiH MparHe sikHaiOible mi3HaTH CBOTO
ciryxada, mo0aunuTi HOro 0coOMCTI i, MparHeHHs, epPeBark, MOXXIUBO-
CTi, BUSSBUTH MPOOLIH 1 TIOMIOMOTTH ITOOY/TyBaTH 1HANBIyabHY TPAEKTOPiIO
HaB4aHHS. PoOoTa THIOTOpA CYIPOBOKY€E HABYATIBHUI MPOIEC «Bif i AO»:
3aJIe)KHO BiJl TOTpeOU BiH 200 KOHTPOIIOE, 200 MIATPUMYE, a00 it MOTUBYE.

looBHE 3aBIaHHs THIOTOPA TOJATAE Y POpMyBaHHI MpoeciOHaTbHOT
Ccy0’€KTHOCTI, 3IaTHOT JI0 BJIACHOTO MalOyTHBHOTO MPOQECIitHOrO camo-
PYXy, CaMO3/IiiCHEHHS B TIpoQecii 3aBIsIKH CBOEMY PECypcy, TaHOMY Bij
MIPHUPOHM 1 3100yTOMY B Tiporieci po3BUTKY [3]. Y 3B’S3Ky 3 IIUM THIOTOP Y
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BH3 moxnmukaHnii BKITIOYATH CTYACHTIB Y pi3HI BUIU CAMOCTIHHOI poOOTH,
TaKuX, SIK MPOCKTHA, JAOCIIIHUIbKA, OpraHi3alliifHa, cCaMOJIisUIbHA Ta iH.,
IO CHPHSIOTh KPUTHYHOMY PO3YMIHHIO HMMH CBOIiX JOCSTHEHb, YCBI-
JOMJICHHIO HEBUPIMIEHUX Mpo0seM, MOCTIHHOMY BUIPOOYBaHHIO B iHIU-
BiyasbHil AisUTBHOCTI, 11 peduekcii, pOpMyITIOBaHHIO BIACHUX 3aBAAHb i
KOpeKIIii cBOiX Jiil. OCKIIBKH THIOTOPCTBO TAKOXK € 3ac000M HedopMmab-
HOI TIepeadi 3HaHb, (POPMYBAHHS YMiHb 1 HABUYOK, CaM THIOTOP 3MYIICHHUIH
MOCTIHO PO3BHMBATHCS TA BAOCKOHAIIOBATUCS, PE3YIBTATOM HOTO pPOOOTH
MOXYTh OyTH 1HJMBIlyalbHI MPOTpaMU HABYAHHS CTYJCHTA, SIKi T1ITBEp-
JUKYTOTBCSI, HAIIPUKIIa, MiTHECCHHSM SIKOCTI 3HAHb, IO 3HAXOIUTH BUpa-
JKCHHSI Y HAaBYAJIbHOMY PEHTHHTY CTyICHTA.

TrroTop TIOBMHEH OyTH HE JIHIIE IIEAAaroroM, a i MCHXOJIOTOM, COIliO-
JIOTOM, 3aBISIKH JISUTBHOCTI SIKOTO CTYICHT UM YYEHb MOKEC BH3HAUUTH i
3HAWTH CBOIO HIllly B JKUTTI Ta TBOPYOCTI, TOOTO TaKOro cy0’€KTa Ieaaro-
TIYHOI MIsUTBHOCTI, 10 00’ €Hy€e Y GOpMYBaHHI JIFOJCHKOT 1HAMBIAyaIbHO-
CTi 3arajbHe, CollialibHe, KyAbTYPHE i 0COOUCTICHO-IHANBIAyanbHe. TakuM
YUHOM, THIOTOpP CBOIMM HpodeciiHUMU 1 TIOACBKUMH SKOCTSIMH CIIpHSIE
MiHECEHHIO CTATyCy BUMTENS, HOT0 BUXOBHOI PO, CIyTye HPHUKIAIOM
npodeciiHoi JOCKOHATIOCTI 1 BiAAHOCTI.

Hocmiganig H. Pubankina 3a3Hagae, mo yqHeBi i CTYACHTY NOTPiOHMI
MPOBITHUK y HABYAHHI W KHUTTI, B 3B’SI3Ky 3 IIUM THIOTOP — MOCEPEIHUK
MIXK 3arajlbHOKYJIBTYpPHUM Ta I1HIWBITyaJlbHUM, OCOOHMCTICHUM Ta KOp-
nopatuBHAM [15]. TeroTOpOM MOXXe OyTH JIMIIIE TOW, XTO CaM Ma€ MillHi
3HAHHS, JIOCBIJ] CAMOBHUXOBAHHS 1 CaMOOCBITH, IO BiH 1 Mepeae IijIo-
nivHoMy. ThIOTOp, Ha Hallle TIEPEKOHAHHS, 00 €IHY€E HE JIUIIC HaBYaHHS,
CaMOBHXOBaHH:, CAMOTBOPEHHS Npodecionaa, a i 3aiicHIoe (hOpMyBaHHS
HOro cucTeMH LIHHOCTEH, BChOTO CIIOCO0Y JKUTTS, TOOTO CIyTy€e 3pa3KoM.
CBOIM *KUTTEBUM JIOCBIJIOM, MYAPICTIO, MTMOMHOIO PO3YMiHHS MOTITUYHUX
Ta COLIaJIbHO-€KOHOMIYHUX NPOIECIB Y CHIBBIIHOMIIEHH] IX 3 KOHKPETHOIO
OCOOHCTICTIO THIOTOP MYCUTh IIEPEPOCTH 32 BIUIMBOM Ha CTYJCHTa HalaB-
TOPHUTETHILIOTO BHKJIAJaua, SIKHH 4acTO KOHLEHTPYETHCS JIMIIE HA BIac-
HOMY HayKOBOMY iHTepeci. MiXK TBIOTOPOM 1 CTYJICHTOM IOBWHHI OyTH
MOpaJIbHO-€CTETUYHI B3aEMUHH CIIBPOOITHUIITBA Ta CITIBTBOPYOCTI.

Ha chorojHi 3Ha4HO 3pociia HEOOXiTHICTh Y THEOTOPCTBI Ui OpraHi-
3amii 1HAMBITyadbHOI CaMOCTIIHOT pOOOTH CTYICHTIB, 0OCATH SKOT 3 KOX-
HUM POKOM 30UTBIIyFOThCs. Y OunbiiocTi BH3 iHauBinyanpHa caMocTiitHa
poboTa MaibKe ITymieHa Ha caMOIUTHB. Uepes 3HAYHE MenaroriyHe HaBaH-
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Ta)KEHHsI BHKJIAa4i HECHCTEMATHYHO 3arIHOMIOIOTHCS y BHKOHAHHS CTY-
JICHTaM# caMocCTiitHoI pobdoTu. CamocTiiiHa poOoTa IMOBHHHA MaTH 0COOU-
CTICHY CHPSIMOBAHICTh, 110 BKJIIOYA€ HANIOBHIIIE BpaXyBaHHS 1HTEpECIB,
MOXJIMBOCTEH 1 NparHeHb CTYJCHTIB, JOMOMOTY B oOpraHizauii ii BHKO-
HaHHS, HAJIaHHs KOHCYJbTAllil, mopaj, o0niky i KOHTpOIo npogeciiinnx
JIOCSITHEHb.

ABropu mocibHnka «lIpodeciiina MiATOTOBKa BHKJIAJaua-ThIOTOPA:
Teopis 1 MeTonukay [16] 3a3HaUarOTh, IO BHKIIAAA4-THIOTOP HacaMmIepes
ITIOBMHEH BOJIOAITH KOMIICTEHIISIMU 3 IE€JArOTiKH, ITCHXOJIOT1I, METOIUKHU
BUKJIAJJaHHS Ta TUCTaHIIHOTO HaBdaHHs. Cepel MefarorigHmx KOMIeTeH-
¥ JOCIHIAHUKA BBAXKAIOTh BAKJIMBUMM TaKi: BOJOMIHHSA TEXHIKOIO Ile€aa-
TOTIYHOTO CHUIKYBaHHS ¥ BIAMOBIIHHUMHU SKOCTSIMH OCOOUCTOCTI; YMIiHHS
npodeciiHo OpaTh ydacTh y KOJCKTHBHOMY IIPOIIeCi BUKIAIAHHS; 3HAHHS
CYYacHHUX MiIXOIIiB 10 HABYAHHS Ta OCOOJMBOCTCH HABYAHHS Yy BHUIIUX
HABYAJPHUX 3aKJIaJax; BOJOMIHHSI METOIaMHU ICHXOJOrO-IIearoriaHoi
JIIarHOCTHKH, 3HAHHS OCOOIMBOCTEH IisUIBHOCTI CTYAEHTIB Ta iX BIKOBHX
XapaKTEePUCTUK; YMIHHS aHAJi3yBaTH IEJaroriuyHi CUTyamii, IpOeKTyBaTH
Ta IUIaHYBATH MeJaroriuHi Jii; yMiHHS OpraHi3yBaTH HaBYaIbHO-BUXOBHHUM
MIPOIIEC, MOTO PETYIIOBAaHHS Ta KOPEKIIiI0; MO3UTHBHE CTABJICHHS, CXUJIb-
HICTh, CTIMKHMW 1HTEpEC, TOTOBHICTH JIO MENArorivyHOl JisSUIBHOCTI i po3y-
MIHHSI CYTHOCTI Ta 3HAYYyIIOCTI CBOET mpodecii; 3HaHHS MeTomiB 1 Gopm
HaBUAHHS 1 BUXOBaHHS; 3aCBOEHHS CTpareriil e(heKTUBHOI peai3alii mema-
TOTIYHUX TEXHOJIOTIH Y HaBYaJIbHO-BUXOBHOMY IPOIIECI i YMIHHS PO3B’S-
3yBaTH 3aJ[avi MO0 iX MPOSKTYBaHHSI, CYIIPOBONY I BUKOPUCTAHHS B YMO-
Bax €IMHOTO 1H(OPMAIIITHO-OCBITHROTO CEPEOBUINA; 3HAHHS (DYHKIIH 1
BUJIIB IIENAroriYHOrO OI[IHIOBAHHS, BOJOIIHHS METOJAMH IIEJaroriyHOTO
OLIIHIOBAHHS, YMIiHHS MPOJCMOHCTPYBATH X Ha KOHKPETHUX IPHUKIANAX,
3JIaTHICTH J10 camMooIliHku [ 16].

TertoTOp y CcBOill POOOTI 3 CTYIEHTAMH BHUKOPUCTOBYE TaKi TEXHOJIOTIi
Ta METOIMKU: «Kelc-HaBUaHHD» (METO/ HaBYAHHsI, 3aCHOBAHUII Ha po30opi
MPAKTUYHHUX CUTYaIlil ), «TOPTQOIIio» (METOM MPe3eHTallii OCBITHIX pe3yiib-
TaTiB), «1ebdarn» (METO/ opraHizaiii myoai4Hoi TUCKyCii, B sIKiii TOTPiOHO
JIOKA30BO apryMEHTYBATH CBOIO TOUKY 30pY 1 CIIPOCTYBAaTH MPOTHIICKHY)
Ta iH. [ miamiTKiB, B CHIy 1X BIKOBUX OCOOJHMBOCTEH, 0COOIHMBO Baxk-
JIUBI 3MarajibHi T4 KOMYHIKATHBHI aCICKTH B3a€MOT 3 OJHOJIITKAMHU, IO
MOXE CTaTH OKPEMHM IpeIMeToM peduiekcii B poOOTi THIOTOPA i THIOTO-
panta. ®opmMu poOOTH ThIOTOPA (KOHCYJIBTALT, IHAMBIyalbHI Ta IPyHOBI
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ceMiHapH, TPEHIHTH) IOBUHHI 3aCTOCOBYBATHCS 3 ypaxXyBaHHIM BiKY 1 MOXK-
JMUBOCTEH THIOTOPAHTIB-MITITKIB. ThIOTOPCHKU CYIIPOBIX (IIpy peaizaliii
Horo B Oyab-Akoi opranizamiiHoi ¢opmu) 3aBKId HOCUTH 1HIUBIAyalb-
HUH aJpecHuil xapakTep, TOMy IpH HOTO 37iiiCHEeHH] Ta BUOOpi BiAMOBiA-
HOi (hopMH, aJICKBATHOI B3a€EMOJT 3 KOHKPETHUM ThIOTOPAHTOM, MOBUHHI
000B’SI3KOBO JOTPUMYBATHCS THYUKICTb 1 BAPIaTHBHICTb.

4. TbIOTOPCTBO y cHCTEeMi BUIIIOI MeTMYHOI OCBITH

Ha cydacnomy erami Bumoi MeAWYHOI OCBITH B yMOBaX CTBOPCHHS
€BPOTICHCEKOTO MPOCTOPY, OXHUM i3 TONIOBHUX 3aBJaHb BHIINX HABYAJb-
HUX MEJIUYHUX 3aXOJIIB € IMiIBUIICHHS SKOCTI IMiJITOTOBKU KBaJi(piKOBAHMX
CTYJICHTIB-ME/IMKIB 3 BUCOKHM piBHEM (DaxOBUX 3HaHb, MpodecioHarizmMy
1 KOHKYPEHTOCIIPOMOYKHOCTI. Y 3B’SI3Ky 3 IIHM 3 KO)KHUM POKOM CYTTEBO
3pOCTAOTh BUMOTH JIO SIKOCTI MIITOTOBKKH MEUYHUX MPAI[iBHUKIB, SIKi 00Y-
MOBJIEH] TOTpedaMu €BPONEHChKOT BULIIOT MEIMYHOT OCBITH.

[ToxpatieHHs miArOTOBKH 70 MPOQeCciiiHOT NiAIbHOCTI mependadae HaB-
YaHHs CTY/ICHTIB y PO3BUTKY iHIUBiAyaJdbHUX 310HOCTEH, BMiHHI caMo-
CTIMHOTO aHaji3y, BiIMOBIJAJBHOCTI 3a MPUMHATTS PIIICHHSA Ta YMiHHS
MIPAaBIIIBHO OPTaHi3yBaTH caMOCTiiiHy poboty [5].

BaxnuBa ponbs y miArotoBmi (axiBI[iB-MEANKIB HAJCKUTh TCOPCTHU-
HUM Kadeapam. [IutaHHs SKICHOTO MOETHAHHS TEOPETUYHOT 1 MPAKTHYHOT
MIJITOTOBKY CTY/JICHTIB-MEIMKIB BUMArae ToNIyKy HOBITHIX ()OPM Ta METO-
IUYHHAX TIIXOIIB yAOCKOHAJICHHS HABYAJIBFHOTO MPOIECY, a TaKOK ITOE]-
HAHHS TEOPETUIHOTO MaTepiay 3 IPaKTHIHUMH HAaBHYKaMH Ta BMIHHSIMH.
JOIITBHAM € CTBOPECHHS ONITUMATIBHAX YMOB Ta ¢(PEKTUBHHUX MPOTPECUB-
HUX METOJIB HABYAHHS 1 KOHTPOJIO 3HAHB SK JJIsI CTYACHTIB, TaKk ¥ JIs
BJIOCKOHAJICHHS Ta MIIBUIICHHS KBaJi(DiKaIiiTHIX HABUYOK BUKJIIAAIIbKOTO
ckiany kaheap BH3.

Baxxnua ponb cepes; HABYaJIbHUX JUCHUIUTIH JOKIIHIYHOT MiATOTOBKH
MaiOyTHIX MEIUKIB HAJIEKUTh JJATUHCHKIH MOBi. ChOTO/IHI 3HAaHHS OCHOB
JIATUHCHKOI TpPaMaTHKH, CIeialbHOT JISKCUKH i OCHOBHOTO T'PEKO-JTaTHH-
CBKOTO CIIOBOTBOpY 3abe3medye mpodeciiiny TepMiHOIOTIYHY KOMIICTEHT-
HICTh CIIeIiaicTa, BOAHOYAC 3HAYHO IT1JIBUIIYE HOTO 3araibHOKYIBTYPHHUN
piBeHb. Memnuny ocBiTy XXI CT. HEMOXJIMBO ySBHTH 0€3 3HAHHS OCHOB
pO3TayXeHoi i MOCTIHHO CTBOPIOBaHOT TepMiHoJOTrii. JIaTHHCHKI HaliMe-
HYBaHHS JIKapChKHUX 3aC00IB BXKHMBAIOTHCS K OQiIliiiHI B 0ararbox Harli-
oHanbHUX (apmakoriesx, y MixuHapoaniid ¢apmakonei (Pharmacopoea
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Internationalis) i BumaHHsIX BcecBiTHBOT oprasizaiii OXOpOHH 310pOB’s
(BO3). B VkpaiHi 1aTHHCHKOKO MOBOKO BUIMCYIOThCS pelienTH. JlaTnHchka
1 cTaporperbka MOBH, € CBOEPITHUM Oy/liBEIbHUM MaTepialioM, OCHOBHUM
JUKEPEJIOM CTAHOBIICHHS i TIOHOBIICHHS TEPMIHOJOTIYHHX CHUCTEM Pi3HUX
rajgys3eil Hayku, y ToMy 4Hcii ¢apmarii Ta MeauiuHu. be3 obaymaHoro,
OOTpyHTOBaHE BHBYECHHS MEIWYHOI TEPMIHOJIOTii HEMOXKIUBO OBOJOAITH
THUMH MOHSATTSAMH, 110 BUKOPHCTOBYIOTCS y MPOQeciiHiil NisnbHOCTI Maii-
OyTHBOTO JiKapsi Ta 3a0e3MeuyloTh HEOOXiTHYy TPaMOTHICTh CHEILiaNicTa.
VYeBiomIieHe 3aCBOEHHSI TEPMiHIB, BUIIJICHHS Y HUX CIOBOTBIPHUX MOp-
(deM Ta po3yMiHHA iX 3HAYCHb JAIOTh MOMKJIHMBICTH 3alaM’sSTOBYBaTH Tep-
MIHH, TOSICHFOBATH 3HAUCHHS HaBITh HE3HAWOMHX CIIiB, BUKOPHUCTOBYIOUN
3HAHHS OCHOBHHX TEPMIHOCIIEMEHTIB Ta YaCTOTHUX (hapMaleBTHIHUX
BigpizkiB. CaMe TOMY, METOIO BHBYCHHS JIATHHCHKOI MOBH B CyYaCHHUX
MEIUYHUX 3aKJIaaX OCBITH € MiATOTOBKA CICIHIajiCTiB, 3MaTHUX CBiIOMO
H rpaMOTHO BHKOPHCTOBYBAaTH aHATOMO-TiCTONIOTIUHY, (papMalleBTHYHY Ta
KJIHIYHY JJATUHCBKY TEPMIHOJIOT1IO Ha MPAKTHUIII.

BuBueHHS JAaTUHCHKOI MOBHM BHMAra€ CIPHUUHSTTS BEJIUKOrO 00’€My
iH(hopMartii, sIKy He0OXiTHO IeTaIbHO 3araM’ ATaTH, 110 JTOCUTh YCKIIaJTHIOE
HaBUAJIbHUHU TIporiec. Takox CIiJT MiKPECTUTH, 10 BUBYCHHS JTATHHCHKIX
MEIUYHUX TEPMiHIB CyIPOBODKATUME (haxiBII-MEANKA BECh POQeCiiHIMHA
nutsix. [Ipy BUBYCHHI 1i€T AMCIUTUTIHN Y HaBYAJIbHHMA MTPOIEC BIIPOBAIKY-
FOTHCSl OCHOBHI 3aX0JIM MIKIUCIUILTIHAPHOT 1HTErpallii, 30KpeMa yci TeMu
3aHATH IHTEPIPETYIOTh Ha MPAKTUYHO-OPIEHTOBHE HABYAHHS, SK M Yac
MPAKTUYHHX 3aHSTh, TAaK 1 IMiJ] 9aC CAaMOCTIHHOT pOOOTH CTY/ICHTIB.

[TigroToBKa Ta HaBYAHHS Ha Kadeapi iIHO3eMHUX MOB MOTPeOy€e HOBOI
opieHTamlii MMEIaroridyHOro IpPONECY, IOB’S3aHOTO0 3 BHUKOPHUCTAHHIM
HOBHUX OCBITHIX TEXHOJIOTiH 1 3MmicTy mpodeciiiHoi miarotoBku. Tomy,
HacaMIiepell, yCIiX HaBYaJbHO-BHXOBHOI po0OTH Ha Kadelapi LiIKOM
3aJIeKUTH Bl OpraHizoBaHOI B3a€Mo/Iii neparora i3 cryaeHTamu [4]. Ponb
BHKJIaJlaua Y HaBYAJIbHO-BUXOBHIN po0OTI AyXke BakJIMBa, aJke BiH cTae
opranizatopoM Ta 0e3rmocepeIHbO YYaCHUKOM y400BOTO Tiporiecy. Pearti-
3a1is 0COOMCTO-OPIEHTOBHOTO IMiIXOMY, IO PETIIAMCHTY€E BUMOTH OCBIT-
HBO-TIPOQECIHHUX TPOTpaM, TPU3BOJUTH JIO 3MIH y TO3UIIIT BUKJIagaua.
Tomy ocoOucTicTh BHKIIa1ada, HOTO TPodeCcioHai3M i aBTOPUTET MAIOTh
MpsiMe BiJTHOIICHHS JIO PE3yJIbTaTiB YCIIIIHOTO HaBYaHHS, OCKUIBKH B
FOMY IOJISITa€ CTUMYIIOI0YA, OpPTaHi3yloua Ta KOHTPONIO0Ya (DYHKIIis
BuKiIagada [18].
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VY mporieci TEIOTOPCHKOI MisSUTBHOCTI Ha Kadenpi iHO3eMHHX MOB BHKO-
PHUCTOBYIOTBCSI TPYITH METOIB, [0 BHIUISIOTHCS:

— 3a JpKepenoM repenadi 1 cnpuitManHs iHpopManii: cIoBeCHi, HA0uHi,
MIPAKTUYHi, METOAU POOOTH 3 KHUTOIO Ta BiJIEOMETONI;

—3a JIOTIKOIO Iepeniaui i cipuiiMaHHs iH(OpMAIil: iHTyKTUBHI Ta JeTyK-
THBHI;

— 3a piBHEM CaMOCTIHHOCTI: peNPOAYKTUBHUM, MPOOIEMHHH, JaCTKO-
BO-TIOIITYKOBHUH, JTOCITiTHUIILKUN;

— 32 CTYIICHEM KepiBHHUIITBA HABYAILHOK POOOTOI0: poOOoTa IMiJl Kepis-
HUIITBOM IIeJIarora Ta caMoCTiiiHa po0oTa CTyACHTIB 0e3 KOHTPOIIO Iea-
rora (JIoOMaIiHi 3aBIaHHs).

CnoBecHI METOIM THIOTOPCHKOI JISIIBHOCTI BIJA3HAYAOTHCS IOETHAH-
HSIM PO3IIUPEHOT0 apCeHANy YCHHX METOIIB (PO3IIOBIIb, TOBIIOMIICHHS,
Oecina, MOSCHEHHS, JICKIisl, KOHCYIBTALlisl TOIIO) Ta MUCHMOBHUX CIIOBEC-
HUX METONIB (IHCTPYKLii, OrOJIOIIEHHS, YaT), 0 PEeali3yloThCs B PEXKUMI
on- ta of-line. HaouHi MeTOM THIOTOPCHKOI JiSUIBHOCTI BaXKKO ySABUTH O€3
BUKOPUCTAHHS MyIbTUMe/ia (MYy/IbTUMEiIHI Tpe3eHTalii, nepenisy Bije-
omarepianiB). [IpakTHUHI METOAN HABYAHHS 3 THIOTOPCHKUM CYIIPOBOIOM
MOXYTh BKJIIOUaTH B ceOe YCHI Ta MICHMOBI BIIPaBH, 3aBJaHHS 3 BUKOPHUC-
TaHHSM KOMIT IOTEPHHUX TPEHAXKEPIB, BIPTYaAIbHUX pOrpamM ToIno. Tpaau-
HIHHUE MeToT pOOOTH 3 IMiIPYIHUKOM BHKOPUCTOBYETHCS TTIOBHOIO MipOIO B
MO€THAHHI 3 BUKOPUCTAHHSIM EJIEKTPOHHIX HaBUAIBHUX PECYpPCiB.

Kadenporo iHo3eMHIX MOB TepHONUIBCHKOTO JIEPKABHOTO MEIUYHOTO
yHiBepcuTety iMeHi 1. 5. [opOauyeBChKOTO THIOTOPCHKI 3aHATTS 3aCTOCOBY-
FOThCS K (hopMa 1HIMBITyaIbHO-TPYIIOBOT pOOOTH BHKJIa1a4da (y MiKpOrpy-
nax mo 4-5 crygenti). [pymoBa podora mocuimoe (GpakTop MOTHBAIII Ta
B33a€MHOI IHTEJICKTYaIbHOI AKTUBHOCTI, 3aBISIKU CITIBKOHTPOIIIO ITiABHIIYE
e(heKTUBHICTb Mi3HABATIBHOI IISUIBHOCTI CTyAEHTIB. Ha TEIOTOPCHKUX 3aHST-
TSIX BiIOyBa€ThCsI IPYNOBA CAMOIIEPEBIPKA 3 HACTYITHUM KOHCYJIBTYBAHHSIM
(xopexIri€ro) BUKIafadyeM. B 0CHOBI — iCTOpHYHO anpoOOBaHUI MPUHITHIT
MeIaroriyHOTo CYMpoBORYy CTyAeHTIB. KpiM Toro Ha xadeapi akTHBHO Ji€
po0oTa HayKOBOTO TYPTKa, JIe CaMe ThIOTOPCTBO € MPOBITHUM B OpraHi3a-
1ii 1 KOHTPOJIFOBaHHI CAMOCTIHHOT pOoOOTH CTyNEeHTIB. ThIOTOPCHKI 3aHSTTS
CIPHUSIOTh TOTIMOJICHHIO 1 PO3MIMPEHHIO 3HAHb, (OPMYBAHHIO 1HTEpECY
JI0 Mi3HABAJIBHOT AISUTLHOCTI, OBOJIOJIIHHIO IPUHOMAaMU TIPOIIeCy MMi3HAHHS,
PO3BHTKOBI IMi3HABAIBHUX 3410HOCTEH. BOHM TIPOBOIATECS 3 BUKOPUCTAH-
HSIM ONOPHUX IMIAKTHYHUX MarepiaiiB, CIPSIMOBAHUX HAa KOPUTYBaHHS
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HayKoBO1 poOOTH CTYACHTIB 1 MiABHIIEHHS 11 sskocTi. KonektnBom kadeapu
iHO3eMHHX MOB PO3pOOJICHO BapiaTHBHI MOJENI THIOTOPCHKUX 3aHSTh, SIKi
0a3yroThCs Ha CHCTEMHUX 3aBIaHHSX U CAMOCTIIHOT poOOTH, BU3HAYCHIH
TEMaTHIII HAyKOBUX pedeparis, ece, TOMOBiIeH, TECTOBUX MOIYJISX, KOMII-
JIEKCHUX KOHTPOJBHHUX poOOTax. Y 3ajie)kKHOCTI BiJl IIbOrO BU3SHAYEHO TPH
piBHI caMOCTiiHOI JisUNIBHOCTI CTYJCHTIB: PEHNpPOAYKTHBHUI (TpeHyBaJlb-
HUH), PEeKOHCTPYKTHUBHUHN 1 TBOpUMil (IIOIIYKOBMI). YCHIIIHE BHUKOHAHHS
caMoCTiiiHOT poOOTH 3a0e3IeuyeThesi 32 YMOBH BMOTHBOBAHOCTI, YiTKOI
MMOCTAHOBKHM III3HABAJILHUX 3aBJaHb, IMJIOOPY METOIB, 00cCATY poOOTH,
BCTAHOBJICHHS BU/IIB KOHCYJIBTAIIHHOT TOMIOMOTH (HACTaHOBHI, TEMATHYHI,
MPOOJIEMHI KOHCYJIBTAIIIT), KPUTEPITB OI[IHKH, BUJIIB 1 ()OPM KOHTPOJIIO.
Cepenl IEpCIEKTUBHHUX HAIPSIMIB PO3BUTKY TBIOTOPCTBA: CTBOPEHHS
KOMILICKCY HAaBUAIBHUX 1 HABYAJIHHO-METOIUYHHIX TOCIOHUKIB TSI BUKO-
HaHHS CaMOCTIHHOI pOOOTH, PO3POOIICHHS CHUCTEMH IHTETPOBAHHUX MiXK-
kadenpaibHUX 3aBIaHb, PO3BUTOK KOJIETIAJIBHUX BIAHOCHH BUKIIAJAYiB 1
CTYIIEHTIB, pO3po0Ka 3aBlaHb, AKi NepeadadaloTh HECTAaHAAPTHI PIllIeHHs,
3aMiHa O1IBIIOT YACTUHM CTATUX (POPM IIPAKTHUHUX 3aHAThH ThIOTOPCHKUMU,
a 0TKe, 3a0e3MeYeHHS IHANBIYaIbHOTO CYIPOBOLY (IHAMBITyasizarii HaB-
qaHHs) y npodeciitHii miaroroBni MaiOyTHIX CTyACHTIB-MEIUKIB.
Konextuom kadenpu po3podiieHi pododi 301U TH, SKi MICTSITh HaBYaJh-
HO-METOJIMYHI Ta HaBYAIbHO-TIPAKTUYHI MaTepiau Ui CTyACHTIB. Y IHX
30IIATaX CTYICHTH MOBUHHI (PiIKCYyBaTW OCHOBHI JIATUHCHKI MEIUYHI Tep-
MIHH 32 TIOJIaHUMH TeMaMH1, BUKOHATH PI3HOMAHITHI 3aBJIaHHS HA BUBYCHHS
TEPMIHOJIOTI] Ta TPAMaTHUKH JIATHHCHKOT MOBH. TakoXK y 30IIATaX MiCTHTBCS
JoJIaTKOBa 1H(OpMAIlisS PO MOXOMKEHHS TEPMIHIB, TaONHUIl, CXeMH, IO
MoKpanrye epeKTHBHICTh CaMOCTIITHOTO 3aCBOEHHST MEAMYHUX TCPMiHIB.
BaxMBUM KOMIIOHEHTOM Y CHCTEMi MiJITOTOBKA MalOYTHIX MEIHUKIB JI0
KOMYHIKAaTUBHOI JISTTBHOCTI € HAOyTTs HaBHYOK caMocTiiiHoi po6ortu. Lleit
nporiec nependadae CTBOPEHHS MIATPYHTS TS HOAAIBIIONO CaMOBIOCKOHA-
JICHHS PiBHIB BOJIOJIHHS TAKMMM KOMYHIKaTHBHUMHU BMIHHSMH, SIK: 1) 3acTo-
CyBaHHS HA0yTHX 3HaHb Ta HABUYOK, BapiaHTIiB PO3B’SI3KiB, MPHHOMIB CITIIKY-
BaHHS B YMOBaX HOBO KOMYHIKAaTUBHOI CHTYaIlii; 2) 3HAXOKCHHS PO3B’SI3KIB
JUTSl HOBOT KOMYHIKATHBHOT CUTYAIlii Kpi3b NPU3MY KOMOIHYBaHHS TOTIEPEIHBO
3aCBOEHUMH 1JICSIMH, 3HAHHSIMH a TIPHAOMaMHU; 3) CTBOPEHHSI HOBHX METOJIIB
JUTS TIOITYKY PO3B’sI3KiB KOHKPETHOT KOMYHIKaTHBHOT cuTyartii. Takoxk, nemaro-
TYHOK0 YMOBOIO (DOpMyBaHHS 1HIIIOMOBHOI KOMYHIKATUBHOI KOMIIETCHTHOCTI
BBOKAEMO 1H/IMBIyasIi3alliF0 HABYAHHS 3aBISKH BIPOBAPKCHHIO aKaJieMid-
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HOTO KOHCYJIETYBAaHHS (THEOTOPCTBA) Ta CUCTEMH MPAKTHIHUX KOMYHIKATHB-
HUX 3aBJIaHb, CIIPSIMOBAaHUX Ha PO3BUTOK KOMITOHEHTIB JIOCIIiPKYBaHOT KOMITC-
TEHTHOCTI (JIIHTBICTHYHOT, MOBJICHHEBOI Ta COIIIOKYJIETYPHOI ).

Ille oxmHi€l0 CKIAJOBOIO IHAWBiMyanmizalii HaBUAJBHOIO MPOLECY Ha
kadeapi IHO3EMHUX MOB € BUPIIICHHS CUCTEMU TBOPYUX 3aBIaHb, CIPSMO-
BaHUX Ha PO3BUTOK JIIHIBICTUYHOI, MOBJIEHHEBOI Ta COIIOKYJIBTYPHOI KOM-
METEHTHOCTI MaiOyTHIX JikapiB. MeToq TBOPUMX 3aBlaHb, SIKI BUCTYHAIOThH
aKTUBHHAM 3ac000M pOOOTH MHCIICHHS, HANPY>KCHHS IaM sITi, aKTyai3arii
HAKONIMYCHUX 3HAaHb, € OCHOBHHMM Y Tpolieci (hopMyBaHHS KOMIIOHEHTIB
THIIOMOBHO{ KOMYHIKaTHBHOI KOMIIETEHTHOCTI. [IeBHa MOCTiIOBHICTH TBOP-
YUX 3aBJIaHb 3YMOBIIOETHCS PIBHEM iX CKIIQJHOCTI, SIKMU CITIBBIIHOCHTHCS
3 TIEBHUM €TarioM HaBYaJIBHO-ITI3HABAIBEHOTO Iporiecy. ToMy CIouaTKy CTy-
JCHTaM IPOIOHYETHCS BUKOHAHHS PENPOAYKTUBHUX 3aB/IaHb, IAJTi — 3aBIaHb
PCKOHCTPYKTUBHO-BAPIaTHBHOTO XapakTepy, sIKi BUMAararTh BH3HAYCHHS
BJIACHUX MTPUHOMIB Ta 3ac001B poOOTH Ha/I HUMH (CAaMOCTIHHMIN MOLITYK IILIsI-
XiB 1 BapiaHTIB PO3B’sI3aHHS IOCTABJICHOTO HABYAJIBHOTO 3aBJAHHS; HE3BH-
yaiiHi yMOBH poOOTH HaJl 3aBAAHHSAM; BUKOPHCTAHHS PaHillle HA0yTHX 3HaHb
y HOBHX YMOBAaXx), 8 HAalIPUKiHIIi 3/[il{CHIOEThCSI BUKOHAHHS TBOPUHX 3aB/AHb.
TBopui 3aBmaHHS MOXYTb OyTH HPECTaBICHUMHU Yy BHIVIAAI MPOOIEMHHX
CHUTYyaIlili, pOJIbOBUX Ta JIJIOBUX irop, KOHKYPCiB, 3MaraHb Ta iHIIUX 3aBJIaHb
3 eJIEMEHTaMH 3allikaBlIeHOCTi. [1i]] yac BUKOHAHHS TBOPUYHUX 3aBJIaHb BPAaX0-
BYIOTBCSI 1HJIMBITyaJibHi 0cOONMBOCTI cTyAeHTiB. [udepenmiamis mpossis-
€TBCS y PIBHI CKJIQJIHOCTI 3aBJiaHb, SIKi BOHH BUKOHYIOTh, PiBHI JIOTIOMOTH 3
00Ky BUKJIaa4a, a00 HaIaHHI iM ITOBHOT CaMOCTIHHOCTI.

ThIOTOPCHKHI CYIPOBI HA Kadeapi iIHO3eMHUX MOB — II€ TearoriyHa
JUSUTBHICTh HAMpaBiieHa Ha 1HAMBITyalTi3allilo OCBITH, CIIPSMOBaHA HA BUSB-
JIEHHS 1 PO3BUTOK OCBITHIX MOTHBIB Ta IHTEPECIB CTYAEHTIB, MOLIYK OCBIT-
HIiX pecypciB AJsl CTBOPEHHS 1HAMBIyaJbHOT OCBITHBOI IpOrpaMu, Ha (op-
MyBaHHS HaBYaJIbHOT Ta OCBITHBOT peduieKcii CTyeHTa.

5. BucHoBKkH
[Ipoanai3yBaBIIx BUKJIAACHUI MaTepiall, MU IPHUXOIUMO 110 BUCHOBKY,
10 PO3BUBAIOYH KOHIICTIIIIFO THIOTOPCTBO MOXKEMO NIPUHTH JI0 KapHHAIHLHO
HOBOTO ITPOEKTY OCBITHBOTO TPOIIECY, 3aCHOBAHOTO Ha ()OPMYBaHHI Ta PO3-
BHUTKY JIFOIUHU SIK OCOOMCTOCTI B yMOBaX B3a€MOPO3YMIHHS Ta IMiTPUMKH.
3aBaaHHs THIOTOPCHKOI JISUTBHOCTI — SIKICHE 3a0e3MeueHHs, KOHTPOJIb 1
CYNPOBIJT 1HIUBITYa IbHOTO HABYAHHS CTYJCHTIB. [HINUMH CIIOBaMH, ThIO-
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TOp — 1€ TIePCOHANBHUI KypaTop: BiH KOPHUTYE i KOHTPOIIOE TIPOIIEC 3aCBO-
€HHSI 3HaHb, IONIOMArae CIUIaHyBaTH KOM(OPTHUI PO3KIIA 1 BUPIIIUTH 1HIII
oprasizauiiHi MOMEHTH, e(h)eKTMBHO HalpaBIIsi€ 1 HACTABIISIE CBOTO IiIOMIY-
HOTO, MOTHBYE 1 3aJIy4a€c JI0 MPOIeCy HABYAHHSI, aKTHBHO CTEXKHUTH 32 MPO-
IpECOM, JIa€ PO3TOPHYTI peLieH3il 1 OLiHIoE pe3ynbraT. ThIoTop — MpeaAMETHUI
eKCIIepT 1 3aiiMaeThCsl, MEPI 32 BCE, 3aKPIMICHHAM 1 3aCTOCYBAHHSIM CTYCH-
TaMH OTPUMaHUX 3HaHb 1 HABUYOK Ha MPAKTHIII, JIA€ 1HMBITyaTbH1 KOHCYIIb-
Tarii, KOPUTy€e HETIPOAYKTHBHY POOOTY, OPraHi30BYE i Kepye TPyIOBOIO B3a€-
MOJII€10, JTa€ 3BOPOTHUH 3B’ 30K, 3IMCHIOE TTIOTOYHUA KOHTPOJIb 3HAHb.

OCHOBHOIO METOIO THIOTOPCTBA € (HOPMYBAHHS HABUYOK CAMOOCBITH Ta
TBOPYOTO PO3B’sA3aHHs MPOo(deCiiHUX 3aB/laHb, HABYAHHS ¢(PCKTHBHUM IPH-
ioMaM po3poOKH Ta peatizailii J0CITHAIBKUX MPOEKTIB y pi3HUX chepax
MPAKTUYHOI AISUTBHOCTI CTyaAeHTiB. ToMy 11t popMa opraHizallii HaBYaIb-
HOTO Ipoliecy repeadadae MpoBEICHHS 31COUIIIOTO IHANBIIYaTbHUX KOH-
CYNBTaIli}l, BAKOPUCTAHHS MPOCKTHUX i IrPOBUX METOJUK, 3aIIPOBAKCHHS
iH(opMaLiifHUX 1 KeHC-TeXHOOTIH.
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Abstract. The aim is to study morpho-functional state of the heart and
vascular wall of the common carotid artery, verify the type of left ventri-
cle remodeling in patients with hypertension (HTN) and type 2 diabetes
(DM2T) and without it, to explore transmitral blood flow indices of the
left ventricle and to clarify the severity of diastolic dysfunction in patients
with combination of HTN and DM2T, to make a comparative evaluation of
cardiohemodynamic disorders and disorders of carbohydrate metabolism,
to determine the dynamic changes in indices of oxidative stress, antioxi-
dant protection, to assess adipokines levels, proinflammatory cytokines, to
identify possible correlations between the balance of hormones of adipose
tissue, inflammatory markers and indicators of carbohydrate metabolism,
anthropometric data and indicators of intracardiac hemodynamics, markers
of endothelial dysfunction.

Material and methods. Depending on the presence of DM2T, patients
were divided into three groups. In the first group with HTN 20 patients
with DM2T were included. Among them, there were 11 (55 %) women and
9 (45 %) men. The second group consisted of 20 patients with exclusively
HTN. Among them, there were 10 (50 %) women and 10 (50 %) males.

The control group included 10 practically healthy people (6 men (60%)
and 5 women (40 %) of representative age and sex as the main group.
According to the set goal, we analyzed clinical features, metabolic and
cardiovascular disorders at different course of HTN and DM2T. For this
purpose, all patients were examined by a single program, which included:
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physical (blood pressure (BP), body mass index (BMI), clinical, biochem-
ical (glucose, insulin levels, HOMA-IR, hormonal (leptin, adiponectin),
proinflammatory markers (tumor necrosis factor (TNF-alpha), interleu-
kin-6 (IL-6), oxidative stress and antioxidative system parametres, and
instrumental methods (ultrasound parameters of the carotid artery and the
heart) of research.

Results and Conclusions. Prognostically unfavorable variants of hyper-
trophic remodeling of left ventrecle are determined in patients with HTN and
DM2T — concentric (65,3 %) and eccentric (17,01 %) types of left ventricle
hypertrophy, whereas in HTN patients without comorbidities there are no
statistically significant differences. The progression of diastolic dysfunction
is identified with combination HTN and DM2T, which is confirmed by indi-
cators of blood flow in pseudonormal 14, 5 % of patients, higher values of
E/A — integral indicator of diastolic function of the LV, while patients with
exclusively HTN diastolic dysfunction is presented only by initial changes
in the form of excited relaxation. Specific feature of patients with con-
comitant HTN and DM2T in comparison with patients of HTN are higher
values intema-media thickness (TIM), with increased carbohydrate metab-
olism (blood glucose index and HOMA-IR), confirming the aggressive
vascular remodeling in this disease. Pronounced activation of prooxidant
system simultaneously with a depressed antioxidant defense system can be
observed in patients with the combination of HTN and DM2T, as evidenced
by significantly higher malonedialdehyd (MDA) and diene conjugates (DC)
(38,7+0,08 nmol/ml and 40.0 + 0,050 nmol/ml, respectively) while decreases
of superoxide dismutase (SOD) and catalase (Cat) (41,9 + 0,061 u/mg Hb
min 0,162 + 0,018 u/mg Hb min, respectively) compared with exclusively
HTN (p<0.001). In patients with HTN and DM2T, hyperleptinemia and
hypoadiponectinemia were identified, the severity of which depends on the
anthropometric indices (BMI). The effect of hyperleptinemia on the sever-
ity of IR with the growth of BMI is confirmed by the correlations between
the increasing levels of leptin, insulin and increased HOMA-IR. The role of
proinflammatory cytokines TNF-a and IL-6 in the formation of endothelial
dysfunction (ED), and disorders of carbohydrate metabolism in patients with
HTN and DM2T was confirmed, increasing levels of which is associated
with increases of TIM, index HOMA-IR, fasting glucose and BMI.

This research optimized differentiated approaches to the diagnosis of
patients with HTN and DM2T — based on the study of anthropometric, car-
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dioghemodynamic, carbohydrate metabolism, proinflammatory markers, adi-
pose tissue hormones and oxidative stress and antioxidant defense in the aspect
of the development of comorbidity. It is promising for improving the diagnosis
of metabolic disorders and as early as possible preventing cardiovascular com-
plications and reducing mortality in the presence of comorbid pathology.

1. Introduction

At the turn of the century hypertension (HTN) remains one of the most
common diseases not only in our country but in the world [1, p. 3-288;
2, p.- 975]. HTN is one of the major risk factors of atherosclerosis, of car-
diovascular, cerebral and renal complications, and mortality [2, p. 1-8].
It should be noted that atherogenic classes of lipoproteins are potentially
proinflammatory factors, and thus increase the likelihood of developing
HTN and the occurrence of cardiovascular accidents[3, P.40]. Modern strat-
egy for modification of cardiovascular risk pays great attention to the condi-
tion of lipid metabolism, the cause of dyslipidemia [4, p. 1-87]. In addition,
it should be noted that the metabolism of carbohydrates and its relation-
ship with immunoinflammatory markers, endothelial function, are no less
important than the increase in blood pressure (BP) [5, p. 54-59]. HTN is
detected in almost 80% of patients with diabetes mellitus type 2 (DM2T).
In the long HTN due to chronic reduction in peripheral blood flow, tissue
sensitivity to insulin is decreased with subsequent development of DM2T.
Diabetes and HTN, regardless of what comes first, mutually aggravate the
severity of the disease. Patients with disorders of carbohydrate metabolism
and HTN very often suffer from excess weight and obesity. In turn, the
obesity as a distinct disease of metabolism, is associated with hyperinsu-
linemia and IR [6, p. 1-416]. The pathogenesis of insulin resistsnce (IR)
is heterogeneous in nature and due to the presence of a number of factors:
genetic, sex, age, hormonal influences, and so on [7, p. 35-40]. Over the
past few years an idea emerged that, adipose tissue is not only a passive
form for the accumulation of excess energy, but also is actively involved
in the life of the body. The discovery that adipocytes express and enhance
the secretion of a large number of proteins and other molecules, includ-
ing a number of hormones adipokines with various local, peripheral and
central effects allowed to consider adipose tissue from a different angle
[8, p. 432; 9, p. 122-164]. These effects affect the metabolic processes, the
formation of oxidative stress, disorders of the cardiovascular system, etc.
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There is evidence that one of the leading mechanisms in the progression of
HTN in patients with DM2T is that the hypertrophy of adipocytes leads to
overproduction of angiotensinogen and angiotensin-II, which induce sys-
temic vasoconstriction, and direct retention of sodium and water, leading to
increased BP [9, p. 67-71; 10, p. 136-149].

Therefore, success in controlling HTN combined with DM2T depends
on the clarification of the key pathogenetic mechanisms of development of
both diseases and their complications.

2. The purpose of the study

1. To study morpho-functional state of the heart and vascular wall of the
common carotid artery,the type of left ventricle remodeling in patients with
HTN and DM2T and without it.

2. To explore transmitral blood flow indices of the left ventricle and to
clarify the severity of diastolic dysfunction in patients with combination of
HTN and DM2T.

3. To make a comparative evaluation of cardiohemodynamic disorders
and disorders of carbohydrate metabolism in patients with HTN in the pres-
ence and absence of DM2T.

4. To determine the dynamic changes in indices of oxidative stress, anti-
oxidant protection with combination HTN and DM2T, and exclusively in
patients with HTN.

5. To assess the levels of adipokines, proinflammatory cytokines in the
studied groups and find out their influence on the progression of insulin
resistance in HTN patients and in combination with DM2T.

6. To identify possible correlations between the balance of hormones of
adipose tissue inflammatory markers and indicators of carbohydrate metab-
olism, anthropometric data and indicators of intracardiac hemodynamics,
markers of endothelial dysfunction.

3. Material and methods

According to the goal in the process of study, 40 patients with stage II
hypertension I-II degrees were selected and examined.

Depending on the presence of DM2T, patients were divided into three
groups. In the first group with HTN 20 patients with type 2 diabetes were
included. The mean age was (56,0 &+ 5,5) years. Among them, there were
11 (55 %) women and 9 (45 %) men.
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The second group consisted of 20 patients with exclusively HTN. The
mean age was (57,2 + 5,2 years). Among them, there were 10 (50 %) women
and 10 (50 %) males.

The control group included 10 practically healthy people (6 men (60%)
and 5 women (40 %) of representative age (average age in men and women
respectively: 55,243,5 and 54.844.2 years) and sex as the main group.

According to the set goal, we analyzed clinical features, metabolic and
cardiovascular disorders at different course of HTN and DM2T. For this
purpose, all patients were examined by a single program, which included:
physical, clinical, biochemical, hormonal and instrumental methods of
research.

The study excluded patients with refractory and symptomatic hyperten-
sion; high functional class of chronic heart failure (CHF) (3-4 functional
class according to NYHA); DM1T, acute or chronic inflammatory diseases;
patients who have suffered acute myocardial infarction or acute ischemic
stroke less than 6 months prior to screening; patients who have a history
of having abused alcohol, mental illness; people who did not wish to give
voluntary informed consent for participation in the study; as well as patients
who anticipated high probability of violations of the study Protocol, people
who are not citizens of Ukraine.

Anamnestic survey established the existence of any allergic reactions to
antihypertensive, hypolipidemic and hypoglycemic drugs.

All patients with HTN who were selected for the study received basic
therapy according to the latest recommendations for treatment of HTN.
Diagnosis and treatment of diabetes mellitus was carried out on the basis of
the American Diabetes Association (ADA) and the European Association
for the Study of Diabetes (EASD) (2015). Abdominal obesity (AO) was
diagnosed when the waist circumference/ in men 102 cm, women 88 cm or
more, and when waist circumference/ thighs circumference was > 0,85 in
women and > 0,93 men. Based on anthropometric measurements, we cal-
culated the body mass index (BMI) and the degree of obesity according to
the criteria of International Diabetes Federation (IDF, 2005 p.) based on the
calculated BMI by the formula Quetelet:

BMI = body weight (kg) / height® (m?)

BMI within 18,5 — 24,9 kg/m? were assessed as normal, 25 and 29.9 kg/
m? as overweight, 30,0 — 34,9 kg/m? as obesity I degree, 35,0 — 39,9 kg/m*—
obesity II degree, over 40,0 kg/m?- obesity III degree.
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Measurements of systolic (SBP) and diastolic (DBP) pressure were
determined as the arithmetic mean value after BP measurements, carried
out three times at the intervals of 2 minutes at rest in the sitting position of
the patient standard sphygmomanometer. Heart rate (HR) was determined
directly after the second measurement of BP.

At the stage of screening the assessment of the morpho-functional state
of the myocardium was conducted on the unit Toshiba — SSH — 60 A (Japan)
according to standard methods in M and B modes with the recommenda-
tions of the American Society of Echocardiography.

Biochemical studies were performed on the analyzer “Humalyser 2000”
(“Human”, Germany). The concentration of serum glucose fasting blood
was determined by glucoseoxidase method using a standard set of reagents
“Kit for determination of glucose in biological fluids, the glucose oxidase
test” (“FST Diagnostics”, Ukraine) on the spectral colorimeter “Spekol-P”’
(Germany) at a wavelength of (500 — 550) nm. To determine the content
of immunoreactive insulin fasting (basal value) used monofermentation
method was used with a set of reagents “InsulinELISA” (“DRG-Diagnos-
tics”, Germany) on a multi-channel Scrophulariaceae (“Humareader”, Ger-
many).

The assessment of insulin resistance (IR) was carried out using the
HOMA index (Homeostatic Model Assessment) calculated according to the
formula:

HOMA = insulin (mUn/ml) x fasting glucose (mmol/l) / 22,5

At the level of HOMA — IR more than 2.77, IR was diagnosed.

The functional state of the adipose tissue was evaluated on the content
of leptin and adiponectin in the serum. Leptin and adiponectin levels were
determined by enzyme immunoassay with sets of reagents Leptin (Leptin
ELISA” (“DRG Diagnostics”, Himeuunna), Human Adiponectin ELISA
BioVendor (Czech Republic). Optical density measurement was carried out
at the photometer-analyzer Humareader (Germany). Measurements of the
concentration of TNF-a, IL-6 in the serum of patients were performed using
a set of reagents for immunoassay determination in the serum (“Vector —
best”, Russia). The state of the prooxidant system was evaluated according
to the levels of the molecular products of the LP — DK and MDA, and the
state of the enzymatic system of antioxidant protection — by the activity of
SOD and Kat during spectrophotometry on a Hitachi U-1900 spectropho-
tometer (Japan).



Optimization of comorbide pathology diagnostics: hypertension and...

4. Instrumental studies

The condition of intracardiac hemodynamics was evaluated by a con-
ventional method with the calculation of end-diastolic (EDS) and end-sys-
tolic (ESS) size and volume (EDV and ESV) of left ventricle (LV). The
thickness of the posterior wall of the LV (LVPWT) and interventricular sep-
tum (TIVS) in diastole; the mass of the LV myocardium (LVMM) accord-
ing to the Penn Convention formula. The index of LVMM was calculated
as the ratio of left myocardium mass to the body surface area (criteria of LV
hypertrophy was considered LVMM > 125 g/m? in men and > 110 g/m? in
women).

Diastolic LV function was assessed according to the nature of transmi-
tral blood flow by doppler Echocardiography from apical approach in 2-and
4-chamber images of the heart. In pulsed mode, we analyzed the ratio of the
velocities of early and late diastolic filling (E/A).

Geometric model of the LV was determined with the evaluation of
remodeling types. Phase structure of the LV miocardia and determining the
speed characteristics of blood flow were assessed in synchronization with
the electrocardiogram (ECG): duration of flow (LVDF), acceleration time
(ATLV), maximum (Vmax), mean velocity (Vav) flow, electromechanical
systole of the left ventricle (LVEMS).

Research of TIM of carotid arteries (CA) was performed using the ultra-
sound system “Logic-5" (General Electric, USA) with a linear array probe
5-7.5 MHz according to the standard Protocol. In accordance with the rec-
ommendations of the ETG, ETK (2007) normal TIM was considered less
than 0.9 mm; the presence of atherosclerotic plaque was identified as a local
thickening TIM > 1.3-1.5 mm focal thickening TIM >50% of the volume
surrounding TIM.

Standard dimension TIM in the common CA (CCA) was performed on
1-1,5 cm proximal to the bifurcation at the rear relative to the radiating
surface of the sensor wall of the artery. The conditional standard for the
diagnosis of pathological changes in TIM CCA amounted to 1.0 mm. First
one measurement of TIM was performed — the average for the right and left
CCA, in the case where the value of TIM did not reflect significant pathol-
ogy (TIM right — 0.5 mm, and TIM left — 1.0 mm, TIM average — 0.75 mm,
at a rate of less than 0.9 mm), maximum of the two values were used.

The registration of the electrocardiogram was performed according to
standard methods in 12 chest leads. According to the obtained results, the
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presence of LVH was determined on the quantitative criterion Sokolow —
Lyon according to the recommendations of the ETG, ETK (2007).

The defeat of target organs were determined in accordance with the
European recommendations of the ESC, ESH (2007): 1) from the hypertro-
phy of LV myocardium (ECG, Echo-CG) criterion for LVH was considered
to be the index Sokolow — Lyon >38 mm, the mass index of the LV myo-
cardium (LVMI) in men >125 g/m? in women >110 g/m?; 2) atherosclerotic
lesions of blood vessels — the carotid arteries TIM >0.9 mm; focal thickening
TIM (1.3-1.5 mm, or the appearance of atherosclerotic plaques; 3) kidney
damage — the presence of microalbuminuria (MAU) (30-300) mg/24 h or
more or proteinuria, increased serum creatinine in men >(115-133) umol/l,
women>(107-124) pmol/l.

The results obtained were processed by methods of variation statis-
tics using the computer program “STATISTICA”. Data were presented
in the conventional form (M £ m), where M — arithmetic mean, m — error
of mean arithmetic. Results were considered statistically significant at a
probability of error less than five per cent (p<0.05). In the analysis of
significance of differences between two groups according to the sever-
ity index, measured by the number of used Student's t-test). To assess
the degree of connectedness or synchronicity in the changes in indica-
tors, r-coefficient of linear correlation was calculated — the product of the
moments of Pearson.

5. Main findings and discussion

When comparing anthropometric indices of the three groups, no sig-
nificant differences in BMI, SBP and DBP were detected between 3 and
1 group ((24,0 £3,2) kg / m? and (32,2 £ 2,2) kg / m?; (121,4 = 3,2) mm Hg
and (171,2 £ 4,0) mm Hg.; (79,9 + 4,6) mm Hg and (95,6 + 5,1) mm Hg,
respectively; p <0.05), at the same time, there were no differences in age,
weight and height between the patients of all three groups. Not significant
differences were established in BMI between individuals with HTN and
patients with concomitant pathology of DM2T (28,6 + 2,4) kg / m? and
(32,2 +£2,2) kg / m?, respectively; p>0.05), at the same time, the SBP values
were statistically different ((of 145, 4 + 8,9) mm Hg and (171,2 + 4,0) mm
Hg; p<0.05) between the two groups (table 1).

The study of carbohydrate metabolism showed pronounced differences
in the control group ((of 9.77 + 2,2) mcUn / ml; p <0.05). HOMA-IR
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Table 1
Anthropometric data and blood pressure parameters
were examined patients and the control group (M £ m)
. 1 group 2 group ..

Indicalors, | DM2T+HTN) | (HTN) | control =10 | StA0Stica]
units (n = 20) (n=20) indicator (P)p

age, y 59,6+ 7.2 58,8 + 6,4 57,0+43 3-2P>0,05

3-2P>0,05

2-1P>0,05

W, kg 89,2+ 82 81,0 £59,3 78,1 £4,9 3-2P>0,05

3-1P>0,05

2-3 P> 0,05

H,sm 1,69 + 0,05 1,70 + 0,05 1,71 0,067 3-2P>0,05

3-1P>0,05

2-1P>0,05

BMI, kg/m? 322424 28,6+£24 24,032 3-2P>0,05
3-1P<0,05*

2-1P>0,05
SBP, mm Hg 1712 £ 4.4 1454 £ 8.9 1224422 3-2 P <0,05*
3-1P<0,05*
2-1 P <0,05*

DBP, mm Hg 956+5,1 89,2456 79,9 £ 4.6 3-2 P> 0,05
3-3 P <0,05*

2-1P>0,05

Note. (3-2) — the differences between 2nd and control groups; (3-1) — the differences in
the indicators between the control group and patients of the 1st group; (2-1) is a
difference between the 1st and 2nd groups; * — reliability of differences between
groups, p < 0.05.

index in 2 and 1 level of glucose in the group only with HTN and patients
with comorbidity of HTN with DM2T compared with the control group
(table 2). The level of fasting insulin was higher by 1.6 times in group 2
(15,5+3,2) mcUn/ ml and 2.2-fold in the group with HTN and type 2 diabetes
(20,5 + 3,1) mcUn/ ml in comparison with groups was significantly differ-
ent compared with the control group. Between 2 and 1 groups, no signifi-
cant differences of HOMA — IR was found.

Adhering to the above-mentioned distribution of patients into groups,
we analyzed the main structural-functional parameters of the LV with the
purpose of studying certain changes in each case (table 3).

Pressure overload (in our research — HTN) leads to an increase in the
number of sarcomeres and the thickness of the cardiomyocytes, the thick-
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Table 2
Carbohydrate metabolic parameters
in patients of investigated groups (M £ m)
1 group 2 group .
Indicator, units | (DM2T+HTN) | (HTN) t:’l‘:lrl;’)' ins(;:‘;:(t)‘r“('{,)
(n=20) (n=20)
Fasting glucose, 7,4+ 0,56 5,76 £ 0,18 5,04 £0,14 3-2 P<0,05*%
mmol/l 3-1P<0,05*%
2-1P<0,05*
Fasting insulin, 20,5+3,1 153+3,5 9,37+ 2,0 3-2 P>0,05
mcMU/ml 3-1 P<0,05*
2-1P> 0,05
HOMA-IR 5,65 + 1,02 3,9+£1,04 2,1+0,50 3-2 P<0,05*
3-1 P<0,05%
2-1P> 0,05

Note. (3-2) — the differences between 2nd and control groups; (3-1) — the differences in
the indicators between the control group and patients of the 1st group; (2-1) — differences
between the 1st and 2nd groups; * — reliability of differences between groups, p < 0.05.

ness of the walls and, as a consequence, the formation of the concentric
geometry of the left ventricle. Left ventricular hypertrophy (LVH) is a
compensatory reaction under conditions of increased load on the myo-
cardium. It is aimed at maintaining of normal heart function. The results
of the Framingham study revealed that cardiovascular risk is highest in
patients with concentric LVH. The presence of additional factors in the
form of lipid and carbohydrate metabolism observed in type 2 diabetes
exacerbates the pathological processes of myocardial remodeling and
disorders of endothelial function. In the study of indicators of diastolic
LV function, certain changes were identified that are provided in table 3
(E, A, E/A). Violation of relaxation of the myocardium in patients with
HTN has shown itself reliable, the reduction in the peak rate E in compar-
ison with the control group.

There were significant differences between patients with HTN and
patients with comorbide pathology HTN and DM2T (p<0.05), peak veloc-
ity and ratio E/A significantly demonstrate a reduction in the elasticity of
the myocardium of the left ventricle in patients with first and second groups
in comparison with healthy group. The study showed no significant dif-
ferences between the group of patients with HTN and HTN with DM2T
(p>0.05). It is known that diastolic LV dysfunction in patients with HTN is
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Table 3
Echocardiographic parameters of patients studied groups (M + m)

Indicator,
units

1 group
(DM2T+HTN)
(n=20)

2 group
(HTN) (n=20)

control (n=10)

Statistical
indicator (P)

MMLYV, gr

2152+192

171,6 =112

120,442

3-1 p<0,05*
32 p>0,05
2-1 p>0,05

I MMLYV,gr/m?

136,2+7,0

114,0 = 10,5

76,454

3-1 p<0,05*

LVPWT, sm

134+0.20

128024

1,2+0,03

TIVS, sm

1,33+£0,15

122+0,11

1,08 £+ 0,04

3-1 p<0,05*
32 p>0,05
2-1 p>0,05

EF,%

47,9 £5,1

56,0 £2,5

654+ 14

3-1 p<0,05*
3-2 p>0,05
2-1 p>0,05*

E, m/c

0,60 = 0,03

0,78 £0,10

0,68 £ 0,06

3-1 p<0,05
3-2 p<0,05
-1 p <0,05

A, m/c

0,68 £ 0,04

0,81 + 0,08

0,54 + 0,04

2

3-1 p>0,05
32 p>0,05
2-1 p>0,05

E/A

0,88 +0,03

0,96 £ 0,16

1,25+ 0,04

3-1 p <0,05*
1-2 p< 0,05*
2-3 p>0,05

ESS, sm

424+0,04

4,05+ 0,03

3,3+0,04

1-3 p< 0,05*
1-2 p< 0,05%
2-3 p>0,05

EDS,sm

5,50 £ 0,05

5.23+0,06

4,87 +0,07

1-3 p<0,05
1-2 p<0,05
2-3 p<0,05

EDV, ml

151,042

1344+ 6,7

110,6 3,8

1-3 p<0,05*
1-2 p<0,05*
2-3 p<0,05*

ESV, ml

80,6 1,6

62,1 £8,6

44,4+0,9

1-3 p<0,05*
1-2 p<0,05*
2-3 p>0,05

IEDV,ml/m?

73,6 £2,27

68,6 5,1

58,4+42

1-3 p<0,05*
1-2 p<0,05*
2-3 p>0,05

IESV, ml/m?

41,3 +3,7

34247

23,8£6,2

1-3 p<0,05*
1-2 p<0,05*
2-3 p>0,05

Note. (3-2) — the differences between 2nd and control groups; (3-1) — the differences in
the indicators between the control group and patients of the 1st group; (2-1) — differences
between the 1st and 2nd groups; * — reliability of differences between groups, p < 0.05.
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an early marker of myocardial fibrosis, which leads to a higher rigidity of
the myocardial wall of the LV and development of HF.

Structural remodeling reflects EDV diastolic filling LV. Significant dif-
ferences of this index was observed in patients of the 1st group (HTN with
DM2T) (151,0 + 3,6) and patients with HTN (134,4 + 4,7) compared with
the control group (110,6 = 3,8; p < 0.05).

Similar is the change of the index of end systolic volume (ESV) (table 3),
except for the lack of significant differences between the group with HTN
or HTN combined with DM2T.

In addition, the dimensions in diastole, and LV volume increased in the
patients ofthe group only with HTN or HTN with DM2T in comparison of
each group with the control group. There are no differences between the
two groups. But amid the thickening of the left ventricle posterior wall and
interventricular septum in patients with HTN and DM2T, as well as improv-
ing SBP and DBP such changes of indicators point to an increase in venous
return to the heart and, accordingly, increase the preload on the left ventricle
in patients of the 1st group (tables 1-3).

Noteworthy the fact is that certain changes in the pumping function of
the left ventricle between the groups, a decrease in EF with the increase
of the action of metabolic components on the background of hyperten-
sion. Significant differences were revealed between the control and the 1st
groups (65,4 + 1,4 and 47.9 £5,1; p<0.05). Between 2nd and 1st groups, no
significant differences were revealed.

The result of processes occurring at all levels of the structural organi-
zation of the heart changes its size, shape, and functional properties. Viola-
tion of relaxation and enhanced stiffness of the LV develops at the stage of
HTN, long before the development of diabetes, which reduces the degree of
elasticity of the LV. Probably, in patients with HTN against DM2T LVH is
developed, the extent of which depends on the severity of diabetes. Changes
in intracardiac hemodynamics in patients with HTN and DM2T is charac-
terized by the development of diastolic LV dysfunction.

During the formation and development of HTN there can be observed
lesion of organs and systems, due to the onset and progression of structural
vascular changes, an increase in the thickness of artery walls and reduction
of lumen of the vessels increases peripheral vascular resistance, increases the
stiffness of blood vessels. Scientists believe that such changes are possible due
to the remodeling and growth of smooth muscle cells. It is important to detect
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changes of the vascular wall before clinical symptoms of the disease. A highly
informative indicator of such violations is the intima-media (table 4).

In the study of intima media thickness (TIM) in patients with HTN an
increase of TIM was detected on the carotid artery by 20% (0,76 + 0,14 in
the control of 0,60 + 0,06; p <0,05) in patients of the 1st group (HTN and
DM2T) — (1,1 £ 0,02), surpassing IMT of the 2nd group 25% (p<0.05). The
resulting changes TIM in the 1st group showed an increase in early athero-
matous process in carotid arteries.

Table 4
Indicators of intima media in patients of investigated groups (M £ m)
. 1 group DTS,
Indlc'ator, (DM2T+HTN) 2 grou]i corltrol Statistical indicator
units - (HTN) n=20) | (n=10) P)
(n=20)

TIM, mm 0,60 + 0,06 0,76+ 0,14 1,1+ 0,02 3-1 p<0,05*

3-2 p>0,05

2-1p<0,05*

Note. (3-2) — the difference between 2nd and control groups; (3-1) — the difference in
the indicators between the control group and patients of the 1st group; (2-1) — difference
between the 1st and 2nd groups; * — reliability of differences between groups, p < 0.05.

In addition, the dimensions in diastole, and LV volume is increased in
patients 1 and 2 groups, compared each group with the control group. There
were no differences between the two groups. But amid the thickening of the
LVPW and IVS in patients with HTN and DM2T, as well as improving SBP
and DBP such changes of indicators point to an increase in venous return
to the heart and, accordingly, increase the preload on the left ventricle in
people with HTN and DM2T (tables 1 — 3).

It should be noted that when changing the pumping function of the
left ventricle between the groups, a decrease in EF with the increase of
the action glucometabolic components on the background of HTN. Sig-
nificant differences were revealed between the control and the 1st groups
(65,4+1,4and 47.9 £ 5,1; p <0.05). Between 1 and 2 groups, no significant
differences were revealed.The results of correlation analysis of anthropo-
metric, biochemical and echocardography indicators in patients with HTN
and DM2T are presented in table 5.

The correlation analysis of interrelation of indicators of LV structur-
al-functional state in patients with HTN and DM2T with basic carbohydrate
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metabolism showed that with the presence of DM2T certain changes of
form and function of the left ventricle are observed, it is determined by the
level of glycemia, BMI, and blood pressure.

After the study of anthropometric indices, biochemical and ultrasound
studies, and after evaluation of a correlation analysis of the patients groups,
the status of oxidative stress was assessed, antioxidant defense in patients
of the 1st group (HTN and DM2T).

Table 5
Correlation analysis of anthropometric, biochemical
and echocardiographic parameters in patients of the 1st group

(HTN with DM2T)

r/p IMT, mm IMMLV E/A IEDV
Age, years 0,68/<0,05* 0,35/>0,05 0,43/>0,05 0,05/>0,05
BMI, kg/m2 0,83/<0,05* 0,44/<0,05* 0,08/>0,05 0,06/>0,05
SBP, mmHg 0,05/>0,05 0,74/<0,05* -0,58/<0,05* | 0,81/<0,05*
DBP, mm Hg 0,08/>0,05 0,26/>0,05 -0,77/<0,05* | 0,023/>0,05
Fasting glucose, 0,68/<0,05* 0,92/<0,05* 0,06/>0,05 0,15/>0,05
mmol/l
Fasting insulin, 0,78/<0,05* 0,07/>0,05 0,11/>0,05 0,31/>0,05
mcMU/ml
HOMA-IR 0,32/<0,05* 0,24/>0,05 -0,41/<0,05* | 0,06/>0,05
IEDV 0,56/<0,05* 0,22/>0,05 0,21/>0,05 0,18/>0,05
IESV 0,47/<0,05* 0,15/>0,05 0,15/>0,05 0,16/>0,05
IMMLV 0,16/>0,05 0,09/>0,05 -0,39/<0,05* | -0,66/<0,05*

r — coefficient Pearson; p — significance of differences; * — significant differences at p < 0.05.

In the process of the study identifies the contents diene conjugates (DC)
significantly differed in the studied groups. It was shown that in patients
of the 2nd group (HTN) DC were significantly (p<0.05) higher than in
the control group (38,7+0.08 and of 25.02 + 0,16 vs 13,6+0,23 nmol/ml,
respectively) with significant (p<0.05) differences of DC indicators in
patients of the 1st group (HTN with DM2T). Mass content of other per-
oxidation products — Malondialdehyd (MDA) in blood of patients showed
the same changes as DC, namely, the values of MDA in patients of the 2nd
group and 1st group were significantly (p<0.05) higher than in the control
group. The highest MDA was determined in patients of the 1st group, being
significantly (p<0.05) different from the 1st group from the control group
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(30,0 = 0,050 and 33,06+0,23 nmol/ml, respectively), confirming the pro-
gression of ED patients with comorbidity HTN and DM2T.

In addition, during the study it was recognized that increased levels of
MDA and DC were correlated with increasing BMI, this was confirmed by
the reliable differences (p<0.05) in their concentrations in normal weight
and obesity.

With the aim of in-depth study of the role of IR in the expression of oxi-
dative stress in the formation of DM2T, we compared the concentrations of
MDA and DC in patients solely on HTN, but with or without IR. It is worth
mentioning that if there are signs of IR, patients had sufficiently high levels
of MDA (35,0 = 0.2 and 33,0 + 0.14 nmol/ml, respectively, p<0.05) and
DC (27,13 £0,27 and 24.5+ 0.2 nmol/ml, respectively, p<0.05), which was
not identified in HTN patients without IR, which provided the opportunity
to identify the important role IR plays in the onset and progression of ED,
even before the specific signs of disorders of carbohydrate metabolism.

In the study, we evaluated changes of parameters of antioxidant protec-
tion in patients with HTN and concomitant DM2T that supports the bal-
ance regarding LPO. It was found that in patients exclusively with HTN
with and without DM2T, the indicators of the antioxidant system superox-
ide dismutase (SOD) and catalase significantly (p<0.05) decreased com-
pared with the control group. HTN patients with DM2T showed signifi-
cantly (p<0.001) smaller indicators (41,9 = 0,061 and 0.13 + 0,032 u/mg
Hb/min), patients only with HTN (of 46.01 + 0.29 and 0,162 + 0,018 u/
mg Hb/ min, respectively), this can be attributed to the increased accumu-
lation of peroxide.

It was also determined that patients with HTN with signs of IR had sig-
nificantly (p<0.05) lower SOD and catalase, when compared with patients
with HTN with no signs of IR, which once again demonstrated the presence
of ED before the advent of DM2T in patients with HTN.

Estimating the correlation of the indicators of oxidative stress system
with the structural and functional state of the heart and BMI (table 6), it
should be noted that MDA and DC had weak direct correlation with the
EDD and ESD direct correlation with BMI, a weak inverse correlation (only
MDA) with EF; concerning the signs of ED — moderate strength inverse
correlation with “E” and the weak inverse correlation with the “E/A” and
E. MDA and DC were correlated with the data of structural-functional state
of vessels: with TIM average force direct correlation.
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We determined the correlation of MDA, DC, SOD and catalase with the
morpho-functional state of the heart and blood vessels, according to the Asso-
ciation of an imbalance between the systems of oxidative stress, antioxidant
protection with the development of remodeling of the heart and blood vessels.

Table 6

Correlation analysis of anthropometric, echocardiographic
and system of indicators of oxidative stress, antioxidant defense

indicator MDA DC Kat SOD
BMI r=0,708, r=0,689, =-0,415, =-0,578,
p<0,001 p<0,001 p<0,001 p<0,001
SBP r=-0,123, r=-0,242,
p<0,05 p<0,001
DBP r=-0,117,
p<0,05
EDD r=0,188, r=0,199,
p<0,01 p<0,05
ESD r=0,195, r=0,202,
p<0,01 p<0,05
EF r=-0,144,
p<0,05
E r=-0,265, r=-0,259, r=0,153, r=0,198,
p<0,001 p<0,001 p<0,01 p<0,001
A r=-0,131, r=-0,145,
p<0,01 p<0,01
E/A r=-0,171, r=-0,178, r=0,125, r=0,208,
p<0,01 p<0,01 p<0,05 p<0,001
IMT r=0,367, r=0,332, r=-0,415, r=-0,394,
p<0,001 p<0,001 p<0,001 p<0,001

The next stage of the study was to investigate the impact of different
pathogenetic mechanisms of IR on the development of comorbidity. To
answer to this question violations by adipokine balance were assessed.

It is known that a larger number of patients with DM2T are overweight
or obese, and the fact that some biologically active substances, which are
synthesized by adipose tissue worsen the transmission of the insulin signal
and promote the development of IR on the stage of prediabetes. Therefore,
the next step of our study was to determine the relationship between imbal-
ance of hormonal function of adipose tissue and signs of DM2T, as well as
their influence on the course of HTN.
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Carbohydrate metabolism and levels of adipokines (adiponectin and
leptin) in the examined groups were evaluated, and it was found that all
indicators significantly differed from the control group (p<0.001).

Comparing the data of patients with HTN and DM2T solely with
patients with HTN have shown a reliable difference in levels of glu-
cose, insulin, HOMA-IR also significantly lower concentrations of adi-
ponectin (of 6.61 + 0,080 and 8.1 + 0,028 ng/ml, respectively, p<0.001)
and significantly higher concentrations of leptin (16,61 = 0.18 and of
12.91 + 0,185 ng/ml, respectively, p<0.001) in the group of patients with
comorbidity. The obtained values of the hormone leptin can be explained
by the fact that it plays a leading role in the emergence of glucometabolic
occurring disorders in patients with DM2T. Reducing of adiponectin lev-
els in patients with comorbidity compared with patients with HTN can be
regarded as the involvement of dysregulation of the secretion of hormone
adiponectin in the development of DM2T.

Certain relations were revealed between levels of adipokines, carbohy-
drate metabolism and anthropometric indicators. It was established that in
patients with HTN in the absence of DM2T, there were no significant dif-
ferences in the levels of carbohydrate profile in subgroups with different
weights. In both groups of patients the same time, the levels adipokines had
the following trend: the concentration of leptin was significantly increased
with increasing BMI (p<0.001), levels of adiponectin in patients only with
HTN was significantly higher when defining obesity compared to patients
with normal weight (p<0.01).

Patients exclusively with HTN with IR compared to patients without
IR adiponectin had lower values, but these data did not show reliability.
In relation to leptin, it was significantly higher in patients with HTN and
IR (15,12 + 0,36 vs 12,25 + the 0.103 ng/ml, p<0.05), which suggests that
this hormone helps to reduce the transmission of insulin signal to induce IR
even before the emergence of DM2T.

Evaluating indices of contractile function of the heart in patients with
comorbidity with normal weight (BMI 25-34. 9 kg/m?) showed a significant
decrease of EF (64,65+0,34% 63,12+ 0,27%, respectively, (p<0.05) with
increasing BMI.

We know that IR has a certain influence on the structural and functional
parameters of the myocardium at the stage of IR, before the appearance
of DM2T, therefore, we conducted an echo study in patients with HTN
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before the development of carbohydrate disorders. It was found out that
in the presence of IR patients with HTN showed characteristic increase in
the following indicators: end-diastolic diameter (EDD) of the left ventri-
cle (p<0.05) and TIVS (p<0.05), as well as LVMM (p<0.05) and LVMI
(p<0.001), that was not observed in patients without disorders of carbohy-
drate metabolism. That provides the opportunity to confirm that IR on the
background of HTN can contribute to the increase intensity of structural
and functional abnormalities of the myocardium.

In modern literature, there are data on the effect of some proinflam-
matory markers in carbohydrate metabolism, the cardiovascular system,
adipokines system and the severity of obesity. The next phase of the study
appeared to determine the role of proinflammatory cytokines (IL-6 and
TNF-a) in the development of comorbidities, the combination of DM2T
with HTN. In the process of study a significant increase of these indicators
in the group of HTN and DM was revealed when compared with the group
of patients exclusively with HTN (p<0.001), and this, in turn, indicates
polycomponent effects of these proinflammatory markers.

It was found that the concentration of TNF-a was significantly increased
(p<0.05) with increasing of BMI. The same trend showed a different cyto-
kine — IL-6 with increasing BMI with 118,21 + 4.0 to 133,12 + 4.1 ng/ml
(p<0.05). The data demonstrate the influence of cytokines on the different
stages of the development of IR.

The study showed that increasing BMI was associated with increase in
blood insulin (r=0,43, p<0.001) and HOMA-IR (r= 0,42, p<0,001), expres-
sion of leptin (r = 0,77, p<0,001) and TNF-a (r = 0,7, p<0,001) and IL-6
(r=0,61, p<0.001).

In the presence of concomitant pathology HTN and DM2T, proinflam-
matory cytokines play an important role in the development of ED, as well
as in the formation of disorders of carbohydrate metabolism and the devel-
opment of vascular remodeling. We noticed direct correlations between
leptin and hyperinsulinemia (r=0.24, p<0.001) and HOMA-IR (r=0.28,
p<0.001), confirming the involvement of the expression of leptin in the for-
mation of the IR on the background of overweight or obesity.

Therefore, data of correlation analysis proved the relationship of car-
bohydrate metabolism disorders in patients with comorbidity indicators
prooxidant and antioxidant systems. Indicators of morpho-functional state
of vessels showed that with increasing activity indices of oxidative stress
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and decreasing the activity of antioxidant protection indicators, the level
of adiponectin is reduced which is demonstrated by the inverse correla-
tion of adiponectin with MDA and DC (r = -0.65, p<0.001 and r = -0,62,
p<0.001, respectively), at the same time, direct correlations with catalase
and SOD (r=0.31, p<0.001 and r = 0,35, p<0.001, respectively). Evaluat-
ing the correlation between increased leptin and the above-mentioned indi-
cators prooxidant and antioxidant systems we have received some evidence
about the direct correlation of the hormone leptin, MDA and DC (r = 0,83,
p<0.001 and r = 0.75, p<0.001, respectively), as well as feedback from cat-
alase and SOD (r = -0.44, p<0.001 and r = -0,490, p<0.001, respectively).

6. Conclusions

1. Prognostically unfavorable variants of hypertrophic remodeling of
LV are determined in patients with HTN and DM2T — concentric (65,3 %)
and eccentric (17,01 %) types of LV hypertrophy, whereas in HTN patients
without comorbidities there are no statistically significant differences.

2. The progression of diastolic dysfunction is identified with combina-
tion HTN and DM2T, which is confirmed by indicators of blood flow in
pseudonormal 14, 5 % of patients, higher values of E/A — integral indicator
of diastolic function of the LV, while patients with exclusively HTN dia-
stolic dysfunction is presented only by initial changes in the form of excited
relaxation.

3. Specific feature of patients with concomitant HTN and DM2T in
comparison with patients of HTN are higher values TIM, with increased
carbohydrate metabolism (blood glucose index and HOMA-IR), confirm-
ing the aggressive vascular remodeling in this disease.

4. Pronounced activation of prooxidant system simultaneously with a
depressed antioxidant defense system can be observed in patients with the
combination of HTN and DM2T, as evidenced by significantly higher MDA
and DC (38,7 =+ 0,08 nmol/ml and 40.0 = 0,050 nmol/ml, respectively) while
decreases of SOD and catalase (41,9 + 0,061 u/mg Hb min 0,162 + 0,018 v/
mg Hb min, respectively) compared with exclusively HTN (p<0.001).

5. In patients with HTNand DM2T, hyperleptinemia and hypoadiponec-
tinemia were identified, the severity of which depends on the anthropomet-
ric indices (BMI). The effect of hyperleptinemia on the severity of IR with
the growth of BMI is confirmed by the correlations between the increasing
levels of leptin, insulin and increased HOMA-IR.

93



94

Zlatkina Vira, Shalimova Anna

6. The role of proinflammatory cytokines TNF-a and IL-6 in the forma-
tion of ED, and disorders of carbohydrate metabolism in patients with HTN
and DM2T was confirmed, increasing levels of which is associated with
increases of TIM, index, HOMA-IR, fasting glucose and BMI.

This research optimized differentiated approaches to the diagnosis of
patients with HTN and DM2T — based on the study of anthropometric, car-
dioghemodynamic, carbohydrate metabolism, proinflammatory markers,
adipose tissue hormones and oxidative stress and antioxidant defense in the
aspect of the development of comorbidity. It is promising for improving the
diagnosis of metabolic disorders and as early as possible preventing cardio-
vascular complications and reducing mortality in the presence of comorbid
pathology.
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Abstract. Non-alcoholic fatty liver disease (NAFLD) is the most com-
mon kind of liver injury in the world and its prevalence is due to the lack of
“in-time” diagnosis and, as a consequence, treatment. A lot of different dis-
eases are complicated by the fatty liver infiltration, the most often is obesity.
The progress of the disease could depend on the environmental factors and
the genetic disabilities. The aim of the review article was to analyze the latest
data about the factors which impact on the NAFLD development in obese
patients, including the gut microbiota, genetic predictors and environmental
components, to find the new ways of pathogenesis, diagnosis and treatment.
Non-alcoholic liver steatosis is diagnosed in 70% of obese patients (although
some authors report a significantly higher (up to 95%) incidence of cases)
and 35% of thin patients, and non-alcoholic steatohepatitis (NASH) — in
18.5% of obese patients and 2.7% — with insufficient body weight. Among
patients with severe obesity and BMI more than 35 kg/m2, the prevalence of
NAFLD and NASH is 91% and 37%, respectively. The combination of facts,
available at the moment, suggests that one of the central role in the NAFLD
development plays disturbance of intestinal microbiota and its permeability.
Intestinal microflora can affect the NAFLD due to three mechanisms: 1) an
increase in ethanol production in the intestinal cavity; 2) metabolic disorders
of food choline (necessary for the synthesis of very low-density lipopro-
teins and elimination of liver lipids); 3) the release of bacterial lipopolysac-
charides. The diagnostic methods, which allow investigation of fatty liver
infiltration in the early stages, are considered. Despite the lower sensitivity
and specificity compared with CT, ultrasound is considered as an acceptable
first-line procedure for diagnostic NAFLD in clinical practice. The waist cir-
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cumference, the liver obesity index (IOP), and lipid accumulation products
is closely related to the IP, indicate liver steatosis and may be useful for large
screening among the general population instead of ultrasound. At present,
there is no specific therapy for NAFLD in combination with obesity. Diet
modulation and life style modification are the important part of treatment.
Given the fact that the key mechanism in the progress of NAFLD and obe-
sity is the IR, the use of pharmacological agents that have a positive effect on
the sensitivity of tissues to insulin, — insulin sensitizers, is confirmed. Taking
into account, that there are no specific drugs for the NAFLD treatment, the
study of the intestinal microbiota influence on the pathogenesis and prog-
ress of this disease may have new therapeutic perspectives. In particular,
the modulation of the intestinal microbiota can be achieved by the use of
prebiotics, probiotics, selective intestinal antibiotics (rifaximin), and fecal
microbiota transplantation.

Introduction

Nonalcoholic Fatty Liver Disease (NAFLD) is a chronic metabolic,
stress-induced liver disease associated with insulin resistance in patients
who do not consume alcohol in hepatotoxic doses (more than 40 g of pure
ethanol for men and 20 g for women per day). Today NAFLD becomes one
of the most common chronic liver diseases around the world. The mod-
ern notion of NAFLD includes the range of liver lesions that are differed
by clinical and histological changes: steatosis, steatohepatitis, and fibrosis.
Liver steatosis, usually, has a benign course and does not correlate with
mortality, whereas progression of this disease to non-alcoholic steatohepati-
tis (NASH) increases the risk of forming liver cirrhosis and liver failure [6].

Population surveys suggest that 60-80% of cryptogenic liver cirrhosis is
a consequence of NASH. Since NASH's term was first proposed by J. Lud-
wig in 1980, the prevalence of NAFLD has increased in parallel with the
dramatic obesity and diabetes increase in the population, and is now the
most common cause of liver disease in the world. NAFLD is closely linked
to insulin resistance (IR), obesity and is recognized as a liver manifesta-
tion of metabolic syndrome (MS). The association of NAFLD with obesity,
especially abdominal, metabolic syndrome and various metabolic markers
of the risk of developing cardiovascular diseases and type 2 diabetes melli-
tus (DM type 2) directly affects the prognosis of the underlying diseases, as
well as the life duration of obese patients [11].
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Patients with NAFLD have a higher prevalence of cardiovascular dis-
ease (CVD) than patients without this pathology, regardless of the severity
and traditional risk factors. Thus, mortality from CVD in comparison with
mortality from liver diseases in the population is 7.5 and 0.2%, respec-
tively. And in persons with steatosis and NASH, these rates increase by
4 or more times, while the mortality rate of the CVD in the group of NASH
predominates over mortality from liver disease and is 36% versus 6.8%,
respectively [15].

Prevalence of NAFLD. Since the verification of the NAFLD diagnosis
requires histological confirmation, the data on its prevalence are signifi-
cantly different and in many cases may not correspond to reality. In the
United States, the prevalence of NAFLD among liver diseases has risen
to the first place and is 20-30%. In the presence of several etiological fac-
tors above, the risk of morbidity is almost 100%. The prevalence of NASH
among patients with persistent signs of cytolysis of “unknown origin” is
20-32%. The frequency of the discovery of NAFLD in western countries
among patients treated with liver biopsy is 7-9%. Up to 40% of non-viral
cirrhosis is associated with NASH, whose decompensation has led to 5-8%
of liver transplantations in the United States and the EU. The prevalence of
NAFLD against the background of the IR syndrome on a global scale may
be up to 10% (near 600 million people). NASH most often occurs against
the backdrop of a progressive course of diabetes type 2 (88%) and meta-
bolic syndrome -81% of cases [6; 19].

NAFLD is associated with some chronic non-infectious diseases that
are considered within the framework of metabolic syndrome (MS), the
prevalence of which has now reached the scale of the epidemic. To date,
about 1.46 billion adults (over 15 years old) worldwide have overweight
or obese. Over the last quarter century, the number of patients with severe
forms of obesity and type 2 diabetes doubled. NAFLD in obese patients
is detected in 4.6 times often than in the population. Non-alcoholic liver
steatosis is diagnosed in 70% of obese patients (although some authors
report a significantly higher (up to 95%) incidence of cases) and 35% of
thin patients, and NASH — in 18.5% of obese patients and 2.7% — with
insufficient body weight. According to other data, NASH is in 60-80% of
obese patients [11; 19].

At the same time, up to 25% of NAFLD patients may not have obesity,
but have laboratory and instrumental evidence of liver changes in the type
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of fatty liver. In a recent study, it was reported that among patients with
NAFLD without DM, 22% were thin, 64% had minimum of criteria for MS,
12% had not found any criteria for MS. Korean scientists have shown that
liver steatosis develops in patients with an increase in body weight, but not
necessarily accompanied by an increase in the body mass index. Steatosis,
in the opinion of researchers, is formed during the process of weight gain,
regardless of whether BMI is normal [13; 20].

While alcohol fatty liver disease is observed predominantly in men,
among women with NAFLD, women predominate (65-83%). In most
of them, excess body weight, which is 10-40% higher than normal, and
25-75% — DM type 2. Hyperlipidemia (type 11 or IV) is diagnosed in 20% of
patients, and in the presence of obesity — more than 50%. The average age
of patients at the time of diagnosis of NASH is 50 years.

The results of T. Poynard and V. Ratziu (2002) analysis of statisti-
cal data to determine the location of NASH in the structure of morbidity
and prevalence of major liver diseases in the world population for the
first time demonstrated the same prevalence of ASH and NASH, which
in both cases is 10% (600 million people), while chronic HBV-hepa-
titis is detected in 5% of the population (300 million people), chronic
HCV-hepatitis — in 3% (180 million people), and hemochromatosis — in
0.5% (30 million people). Since today there is no specific data on the
frequency of cirrhosis development due to NASH, taking into account the
frequency of cryptogenic cirrhosis — about 5-15%, we can assume that
NASH occupies a significant part of this etiological niche. In general, in
Ukraine for five years, the incidence of steatohepatitis of different etiolo-
gies has increased to 76.6%, cirrhosis — 75.6%, the prevalence of NASH
during this period — increased in 2.2 [6; §; 11].

Data from 2016 were able to obtain more detailed results on the preva-
lence of NAFLD using a variety of diagnostic techniques, since this pathol-
ogy often has an asymptomatic duration with normal liver parameters,
which significantly complicates the evaluation of its prevalence, and diag-
nosis of NAFLD by ultrasound can be considered reliable only when ste-
atosis injures more than a third of the liver. Taking into account these facts,
the prevalence of NAFLD is 20-30% of the adult population in the western
and 15% in the asian countries. With the implementation of informative
diagnostic methods such as magnetic resonance imaging and spectroscopy
(MRI, MRS), the proportion of NAFLD is 34% of adult americans [11].
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Among patients with severe obesity and BMI more than 35 kg/m2, the
prevalence of NAFLD and NASH is 91% and 37%, respectively. In the
United States, almost 40% of the first identified cases of the chronic liver
disease are associated with NAFLD. The unexpectedly high prevalence of
histologically verified NAFLD was obtained in the study of healthy liver
donors (12-18% in Europe, 27-38% in the United States).

Recent studies conducted in highly specialized centers of care showed
a high prevalence of histologically verified NASH in NAFLD patients:
43-55% in patients with elevated aminotransferase levels, 49% of patients
with morbid obesity, and 67% among patients with the chronic liver dis-
ease. The incidence of primary NAFLD in Italy is estimated at 2/100/year,
while Japanese studies in selected populations summed indicator 10/100/
year. For comparison: for secondary NASH, due to the use of tamoxifen,
the predicted level is 0.2/100 women/year [19].

In contrast of alcohol steatohepatitis, short-term prognosis with NAFLD
is favorable. Long-term prognosis depends on histological data at the time
of the study. In the 12-40% of patients with steatosis 8-13 years old, NASH
with early fibrosis develops. Among these patients during the same period,
about 25% develop cirrhosis or hepatic decompensation (15%) or pre-cir-
rhotic changes (10%). Approximately, in 7% of patients with compensated
cirrhosis due NAFLD/NASH after ten years hepatocellular carcinoma
(HCC) develops, about 50% of them require a liver transplant or die due
to the liver complications. The risk of developing HCC in cirrhosis after
NAFLD/ NASH can be compared with those with alcoholic cirrhosis or
cirrhosis due to hepatitis C. Today about 12% of all liver transplants in the
United States are performed on cirrhosis due NAFLD/NASH. The average
life expectancy of patients with NAFLD is lower than in the population. If
in the general population hepatic pathology is only the 13th leading cause
of death, but in patients with NAFLD/ NASH — 3rd cause [8].

Etiology of NAFLD. The cause of the disease can be genetic factors
(birth defects B-oxidation, Wolman's disease, deficiency of al-antitrypsin).
NAFLD is also associated with inflammatory intestinal diseases, malab-
sorption syndrome, surgical interventions on the small intestine. One of
the possible reasons for the development of the inflammatory component
in liver steatosis is endotoxemia, which is associated with excess bacterial
proliferation in the small intestine. Exogenous factors of NAFLD include
prolonged parenteral nutrition, unbalanced fat, and carbohydrate, lack of
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protein in the diet, fasting, hypercaloric diet with excess carbohydrates,
rapid weight loss. Development of steatosis after the application of certain
drugs (amiodarone, tamoxifen, nifedipine, diltiazem, synthetic estrogens,
high doses of glucocorticosteroids) has been noted [4].

The leading role in the pathogenesis of NAFLD belongs to the IR, result-
ing in the accumulation of triglycerides, free fatty acids (FFA) in the liver,
oxidative stress develops, steatohepatitis is formed. FFAs is released from
visceral adipose tissue (VAT), which includes mesentery and omentum and
contains mature adipocytes, preadipocytes, endothelial cells, fibroblasts,
macrophages, granulocytes. Utilization of FFAs derived from abdominal
fat occurs in hepatocytes as a result of B-oxidation in mitochondria and
gluconeogenesis. The elevated SREBP-1 expression (a factor that activates
the expression of all genes involved in the lipogenesis process), which is
observed with excessive FFAs and hyperinsulinemia, leads to hypertrophy
of adipocytes in the adipose tissue, with subsequent release of FFAs, and in
hepatocytes — to intensify the synthesis of FACoA (fatty acyl-coenzyme A —
active intracellular form of fatty acids. The latter is transformed into TG or
very low-density lipoprotein (VLDL), and, in the end, the above cascade of
pathological reactions stimulates the development of steatohepatitis. Under
conditions of excess energy or hyperglycemia, excessive glucose activa-
tion CREBP (a carbohydrate responsive element-binding protein), which is
responsible for binding to glucose) is observed, which leads to stimulation
of the liver pyruvatekinase and, consequently, to the increased formation of
acetyl CoA, which is used for the synthesis of LCD [18].

The peroxisome proliferator-activated receptor (PPARs), which is involved
in lipid metabolism, glucose, inflammation and tumor growth, differentiation
of adipocytes, and modulation of peripheral tissues of the peripheral tissues
plays an important role in lipogenesis. All three types of PPARs receptors
(o, B/ 9, y) are bound and activated by HF. PPARs direct the transcription
of a large number of genes, including coding mitochondrial, peroxisomal,
and some microsomal enzymes of liver metabolism in the liver. Also, PPARs
control the genes responsible for transport and absorption of LC, modulating
the metabolism of TP enriched lipoproteins [18].

In the pathogenesis of NAFLD, bile acids play a role, which, besides
participating in the absorption of fats and maintaining cholesterol homeo-
stasis, act as biological signaling molecules. The bile acids control their
synthesis in the liver by reverse inhibition of the nuclear X-receptor. The
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bile acids suppress production in the liver TG and VLDL by activating the
signaling pathways of the same nuclear receptors. The signaling role of bile
acids is also manifested in the fact that they increase energy expenditure by
increasing the content of triiodothyronine in brown fat tissue and skeletal
muscle, inhibiting the development of obesity and IR.

Obesity increases FFA intake into the liver, which stimulates the ste-
atosis development and occurs FFA oxidation, which forms the products
of lipid peroxidation (LPO) and reactive forms of oxygen. Oxidative stress
develops, which accompanies by the transformation of steatosis into the ste-
atohepatitis. Factors, which cause inflammation, are lipophilicity, impaired
function of intracellular structures (mitochondria, microsomes). The factors
that provoke the hepatocytes destruction and the development of fibrosis
are peroxide lipid oxidation (PLO), secretion of cytokines.

It is known that not only insulin resistance and obesity play a role in the
development of NAFLD, but also violation or hypersecretion of visceral
adipose tissue adipocytokines. Visceral fatty tissue which participates in
the progress of the visceral obesity, in contrast to adipose tissue of another
localization, is richer in innervations, vascularized and is directly associated
with the portal system. Adipocytes of visceral adipose tissue, possessing
high sensitivity to the lipolytic action of catecholamines and low sensitivity
to the antilipolytic action of insulin, contribute to the development of hyper-
lipidemia, hyperinsulinemia, and insulin resistance [4; 5; 17].

One of the products of adipocytes is CNF-a, which stimulates the devel-
opment of IP. Leptin and resistin are also relevant to the accumulation of fat in
the visceral tissue. Leptin has an anti-static effect on the hepatic tissue. Mech-
anisms of participation of leptin in excessive deposition of lipids in hepatic
tissue and triggering fibrogenesis were studied. Leptin enhances phagocytic
activity and the production of cytokines by Kupffer cells and macrophages,
stimulates the proliferation of endothelial cells and their production of active
forms of oxygen, that is, it participates in the launch of the second push (oxi-
dative stress) in the pathogenesis of NAFLD. It can be considered as a predic-
tor of the development of steatosis, inflammatory changes in the liver tissue,
fibrosis with NAFLD, but the results of these studies are controversial. It was
found that in subjects with abdominal obesity the level of leptin is higher
than that of people without signs of obesity, and in some of them the level of
leptin does not exceed normal, that is, in patients with excess body weight and
obesity, there is a phenomenon of hyperleptinemia and leptin resistance [2].
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The leptin influence is realized at the level of the hypothalamus, where
it binds to the receptors, thereby causing the activation of signals that
inhibit the desire to eat and increase energy expenditure. With obesity,
the compensatory resistance of the hypothalamus may arise to the central
action of leptin, which in turn leads to hyperleptinemia through the feed-
back mechanism. Also, the ability of leptin to stimulate cellular immune
response and to influence the production of proinflammatory cytokines
has been proven [14].

The natural antagonist of the leptin effects is adiponectin, a collagen-like
protein synthesized by adipocytes, capable of regulating energy homeosta-
sis and causing anti-inflammatory and antiatherogenic effects. The level of
adiponectin decreases with obesity. Hypoadiponectinemia along with an
increase in the level of TNF-a and other proinflammatory factors may be
predictors of cardiomaterial disorders.

It has been noticed that in patients with steatohepatitis, the level of adi-
ponectin in plasma is lower than in the control group and in people with
plain steatosis, regardless of the IR and body mass index (BMI). In the
inflammatory process, adiponectin secretion decreases. It is hypothesized
that hypoadiponectinemia is also involved in the development of dysfunc-
tion of the pancreatic -cells, which is observed in NAFLD. In contrast to
the statement on the hepatoprotective effect of adiponectin, there is evi-
dence that the level of circulating adiponectin is elevated in liver cirrhosis,
both in experimental animals and in humans [8].

According to some authors, the indicator, which is closely related to the
manifestations of excess body weight and levels of carbohydrate and lipid
metabolism, is the ratio of leptin/adiponectin. Given the BMI, this correla-
tion correlates with the presence or absence of MS patients and is used as a
biochemical marker for the risk of developing an IR.

The combination of facts, available at the moment, suggests that one
of the central roles in the development of NAFLD play disturbances of
intestinal microbiota and intestinal permeability. Intestinal microflora can
affect the development of NASH due to three mechanisms: 1) an increase
in ethanol production in the intestinal cavity; 2) metabolic disorders of food
choline (necessary for the synthesis of very low-density lipoproteins and
elimination of liver lipids); 3) the release of bacterial lipopolysaccharides.
New experimental and clinical findings have led to a better understanding
of the multiple factors that determine the emergence of NASH, which is
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most likely a result of the combined action of genetic, social, behavioral
factors and environmental factors. Recent studies tend to suggest that liver
steatosis in most patients has a benign course, and NASH may be a separate
disease with different pathogenesis. Many factors, especially those asso-
ciated with intestines or adipose tissue, can be affected in parallel, which
ultimately leads to inflammation of the liver.

Complement knowledge and genetic mechanisms of development of
NAFLD [16].

As it became known, in the pathogenesis of steatosis, an important role
is played by miRNA-10b (miRNA-10b), which regulates the differentia-
tion of adipocytes, lipid metabolism, glucose-mediated insulin secretion. It
should also be mentioned the polymorphism of the genes ENPP1/PC-1 Lys-
121GLN and IRS-1 Gly972Arg, which is detected in 28.7 and 18.1% of the
patients, respectively, and is associated with obesity, dyslipidemia, and the
risk of diabetes, since the present polymorphism plays a role in the activa-
tion of the substrate insulin-1 receptor, that is, in the formation of insulin
resistance. In addition to the above genes, the pathogenesis of NAFLD also
has the significance of the polymorphism of the gene PNPLA3. This gene
encodes the protein synthesis of adiponitrile. It is known that the level of
mRNA PNPLA3 increases in adipocytes and hepatocytes in obese patients.
Increased activity of the product PNPLA3 does not correlate with insulin
resistance, and it can be assumed that the effect of adiponitrile leads to an
increase in the concentration of triglycerides in the liver tissue [8].

Factors, which influence on the NAFLD. Acknowledged risk factors
for NAFLD are obesity and severe weight loss. Age, gender, and ethnicity
are also reliably related to NAFLD. It has been established that the risk of
progression of NAFLD in fibrosis and cirrhosis increases with age, and the
overall prevalence of diseases is higher among men belonging to the Afri-
can-American ethnic group, Latin America, and Hispanic ethnicity. This
difference can be explained by the existence of an ethnic difference in lipid
metabolism. Moreover, the risk factor for NAFLD is female.

Also, the risk factors in patients with NAFLD are arterial hypertension
(AG) (69.9%), abdominal obesity (56.2%), hypercholesterolemia (68.8%).
Without a doubt, there are many other factors (some medications, rapid
weight loss, prolonged parenteral diet, lipodystrophy, Wilson-Konovalov's
disease, hemochromatosis, hepatitis C, etc.). However, the main role in the
development of NAFLD belongs to insulin resistance and obesity [12].
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Moreover, Yoneda et al. reported that the detection frequency of P. gin-
givalis in the saliva of patients with NAFLD and NASH was significantly
higher than that of non-NAFLD control subjects. Also, they presented
preliminary findings showing that non-surgical periodontal treatments in
10 patients with NAFLD for three months improved liver function parame-
ters such as serum levels of AST and ALT. Taking all of this into account, it
is thought that infection with periodontal pathogens mainly composed of P.
gingivalis is associated with fibrosis severity in patients with NAFLD and
that the prevention and eradication of P. gingivalis infection through peri-
odontal treatment may have a beneficial effect upon NASH [21].

The factors of progression of the disease today include the age more
than 45 years, obesity (body mass index greater than 30), type 2 diabe-
tes, hypertension, hypertriglyceridemia, ALT to AST ratio greater than 1,
HCYV infection. Potential external causes of NAFLD progression include
dietary factors (a high-fat diet, meat, sweet drinks, low antioxidants and
omega-3 fatty acids) and intestinal dysbiosis, including excessive bacterial
growth in the small intestine. Genetic factors are likely to play a significant
role in enhancing susceptibility to NAFLD, as evidenced by family cases
and inter-ethnic variations. The presence in the family of at least one person
with NAFLD forms an increased risk for the development of the disease,
regardless of age and body mass index. It is assumed that polymorphisms
of genes encoding microsomal transfer superoxide dismutase 2, endotoxin
receptor CD14, TNF-a, TGF-B and angiotensinogen increases the risk of
developing NASH and fibrosis [13].

Clinical diagnosis. BMI is a simple, reliable screening criterion for
assessing normal or overweight and obesity. At the same time, research in
recent years has shown that BMI is not a sufficient criterion for predicting the
development and course of all diseases associated with obesity and excess
body mass. It was ammounced in the 23rd Annual Scientific Congress in
2014, where the American Association of Endocrinologists considered a new
algorithm for diagnosis of obesity, which includes two components: a) BMI
assessment with an ethnicity correction to identify individuals with high
levels of adipose tissue and b.) The presence and severity of complications
associated with obesity. It is even proposed to consider changing the term
“obesity” (for example, on “adiposity-based chronic disease” (ABCD) [2].

In order to suspect a patient at the initial examination, the doctor should
first of all rely on knowledge of the risk factors for the formation of liver ste-
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atosis (age over 45-50 years of age, female sex, obesity or overweight, and
other manifestations of metabolic syndrome (hypertension, CD2, hyperlip-
idemia and hypertriglyceridemia) An important point in the diagnosis of
NAFLD is the careful studying of anamnesis to exclude the alcohol impact
on the liver. It is also necessary to assess the lifestyle, food habits, the level
of physical activity of the patient, the presence of metabolic disorders and
liver diseases in the family, as it is known that such factors as the presence
of viral lesion of the liver (especially the genotype 3 of the viral hepatitis
C), parenteral nutrition, rapid weight loss (more than 10% of the available
per year), Wilson- disease, hemochromatosis, congenital metabolic disor-
ders, Reye's syndrome, HELLP syndrome — can lead such changes in the
liver parenchyma as fatty liver (so-called “secondary steatosis™) [8].

It is important to mention the influence of medicinal substances on the
formation of liver steatosis. Medications can cause small-drops or large-
scale obesity of hepatocytes. Medicines, which can cause such changes are
acetylsalicylic acid, non-steroidal anti-inflammatory drugs, valproic acid,
tetracycline, antiviral drugs used in the treatment of HIV infection, gluco-
corticoid hormones and methotrexate. In turn, steatohepatitis may be asso-
ciated with the use of perhexiline maleate, amiodarone, synthetic estrogens,
calcium antagonists, antimalaria agents. Prescribtion of the above drugs
should be excluded in patients with NAFLD [12].

NAFLD is characterized by the asymptomatic duration. Patients with
fatty infiltration have no complaints, or their complaints are nonspecific:
weakness, fatigue, discomfort, and heaviness in the right hypochondrium.
At physical examination in 50-75% of patients with NAFLD detect hepato-
megaly. Liver steatosis is detected accidentally by ultrasound, which was
done for other reasons. Ultrasound is a very common method of diagnosis
of NAFLD, in which steatosis appears as a heterogenous liver, but does not
indicate the amount of fat [18].

Despite the lower sensitivity and specificity compared with computer
tomography (CT), ultrasound is considered as an acceptable first-line pro-
cedure for diagnostic NAFLD in clinical practice. MRI determine the level
of steatosis reliably, but it is limited by problems of standardization and
high cost. In separate groups of patients with NAFLD diagnostically jus-
tified is the definition of the stiffness of the liver by conducting transient
elastography. However, the limit values of fibrosis are not always correlated
with the data of the biopsy; their size is influenced by the presence of steato-
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sis and inflammation, which can increase the stiffness of the liver. The main
predictor of inadequate informativeness of transient elastography is the
body mass index (25%> 30 kg / m2, 41%> 35 kg / m2). The sensitivity and
specificity of the ultrasound examination is 60-94% and 88-95%, respec-
tively, and decreases with the increase in BMI and the degree of steatosis to
49 and 75%. Quantify the degree of severity of fatty infiltration in the liver
allows a magnetic resonance imaging with contrast. Elastography (Fibros-
can), which determines the density and presence of liver fibrosis with the
help of elastic waves, is not informative at BMI greater than 30, that is, in
obesity, and does not allow to differentiate steatosis from steatohepatitis [5].

Patients with NAFLD can be diagnosed by increasing of such laboratory
parameters (ALT, AST, gammaglutamyltranspeptidase — GGTP, alkaline
phosphatase), which could not determ the stage and activity of the process.
Elevated levels of serum transaminases are found in 20-21% of patients
with NAFLD. However, the average performance of aminotransferases
does not exclude the probability of necrotic-inflammatory changes and liver
fibrosis. According to studies, at NASH, ALT levels are more likely to be
higher than AST levels, and lowered ALT combined with severe obesity
can be evidence of severe fibrosis and cirrhosis of the liver. In some cases,
patients with NAFLD have iron metabolism disturbances (increased levels
of ferritin and saturation of serum transferrin), not associated with the pres-
ence of hereditary hemochromatosis. It is also possible to identify various
components of the metabolic syndrome: increase triglycerides, decrease in
HDL in the blood, damage to carbohydrate metabolism [18].

Regarding non-invasive research methods, they can indicate the mass of
liver tissue affected by fibrosis and the presence of NASH that is commonly
found together. Focusing on fibrosis is based on the results of many stud-
ies that demonstrate that fibrosis, and not inflammation, is more prognos-
tically significant. Definition and monitoring of liver fibrosis (LF) are one
of the most important aspects in the management of patients with NAFLD.
According to modern notions, serologic markers of LF are divided into
lines reflecting the metabolism of the extracellular matrix, and indirect,
which indicate a violation of the function of the liver in the expressed LF or
cirrhosis [1; 4; 8; 15].

Biomarkers of fibrosis are conventionally divided into direct and indi-
rect. Direct biomarkers of fibrosis are fragments of cellular matrix of the
liver, formed by cells, and molecules that participate in the regulation of
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progression and regression of fibrosis. It is hyaluronic acid (HA), collagen
IV and VI, the aminoterminal fragment of procollagen III (P3NP), matrix
metalloproteinases, and TIMP-1, a tissue inhibitor of metalloproteinase.
Indirect markers of fibrosis are molecules released into the blood due to
the inflammatory process going on in liver, in particular, aminotransferases
(ALT and AST), molecules synthesized, regulated or secreted by the liver,
for example, apolipoprotein Al, alpha-2-macroglobulin (A2M), ferritin,
haptoglobin, coagulation factors, cholesterol and bilirubin, and markers of
pathologies, which occur when damaged no liver function, such as insulin
resistance [1; 3; 6].

For clinical practice, various estimates of prognostic indices for assess-
ing the severity of liver fibrosis according to the indirect markers: APRI,
ELF, NAFLD Fibrosis Score, FIB-4, FibroFast, Fibrolndex, FibroMeter,
FPI, Forns, GUCI, Hepascore, HALT-C, MDA, PGA, PGAA.

The system of non-invasive diagnostic of liver, FibroMax and Steato-
Screen (“BioPredictive,» France), was officially recognized as an alter-
native to liver biopsy in 2007. It displays the stages of fibrosis (F0-F4)
and the degree of the necrotic-inflammatory process in the international
METAVIR system, and also provides an quantitative and qualitative assess-
ment of fibrosis, liver steatosis in all stages, regardless of localization. The
American Association of Gastroenterologists, Association for the Study of
Liver Diseases recommended the use of such calculation panels as NAFLD
Fibrosis Score and Enhanced Liver Fibrosis (ELF). NFS (NAFLD Fibrosis
Score) includes the analysis of six parameters (age, BMI, triglyceride lev-
els, platelet count, albumin, AST to ALT). This scale has a 90% sensitivity
and 60% specificity to exclude the diagnosis of liver fibrosis and 67% sen-
sitivity and 97% specificity for its detection. ELF (Enhanced Liver Fibro-
sis) includes indicators such as GC, P3NP, TIMP-1, age. The developed
algorithm allows to diagnose fibrosis with a sensitivity of 90% and exclude
fibrosis with a negative predictive value of 92%.

Non-invasive tests for fibrosis (FibroTest, ELF, and FibroMeter) can be
used to differentiate between progressive and minimal/absent fibrosis, but
some suggest the appropriate definition of the stage of fibrosis. The pres-
ence of these risk factors significantly limits the need for a biopsy. Some
risk factors (age, BMI, type 2 diabetes, AST / ALT ratio) in combination
with platelet count and serum albumin concentration are identified in the
“fibrosis scale” with NAFLD, which allows accurately predict the pres-
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ence or absence of fibrosis in most patients. This scale has recently been
combined with the European panel of serum markers of fibrosis, which has
allowed differentiating various stages of fibrosis with an accuracy of over
90% [1; 12; 17].

Unfortunately, none of the available non-invasive methods are able to
distinguish steatosis from NASH. This is very important, since the diagno-
sis of steatohepatitis determines patients at risk for developing fibrosis and
justifies more intensive recommendations for lifestyle changes and the use
of pharmacological treatments. Therefore, the “gold standard” for the diag-
nosis of NASH is still biopsy of the liver, as it is the only reliable method
that allows to diagnose the inflammation and fibrosis. However, the result
depends on the location of the biopsy. Two aspects are taken into account,
when diagnosing the NAFLD: the level of fibrosis and the level of inflam-
mation [3].

Unfortunately, none of the available non-invasive laboratory or visual-
ization methods are able to distinguish steatosis from NASH. From a clinical
point of view, this is very important, since the diagnosis of steatohepatitis
determines patients at risk for developing fibrosis and justifies more inten-
sive recommendations for lifestyle changes and the use of pharmacological
treatments. Therefore, the “gold standard” for the diagnosis of NASH is
still biopsy of the liver, as it is the only reliable method that allows you to
evaluate inflammation and fibrosis. However, the result largely depends on
the location of the biopsy in connection with the uneven spread of fibrosis.
When establishing a diagnosis for the diagnosis of NAFLD, two aspects are
taken into account: the level of fibrosis and the level of inflammation [3].

The waist circumference, the liver obesity index (IOP), and lipid accu-
mulation products is closely related to the IR, indicate liver steatosis and
may be useful for large screening among the general population instead
of ultrasound. The HOMA and QUICKI indices are most commonly used
by surrogate IR or insulin sensitivity indexes. Other, more sophisticated
methods are based on measuring glucose and insulin levels in the test
for glucose tolerance. Insulin sensitivity can also be quickly evaluated
in the study of the lipid spectrum by calculating the ratio between tri-
glycerides and high-density lipoprotein cholesterol (HDL). SteatoTest
and the NSCLC scale have a higher sensitivity than ultrasound and can
be used to quantify steatosis. Only SteatoTest and IOP are independently
validated [11].
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Treatment. At present, there is no specific therapy for NAFLD in com-
bination with obesity. Meanwhile, steps were taken to form recommenda-
tions for the correction of fat and carbohydrate metabolism in general.

Directions of treatment that have a positive effect on patients with
NAFLD and obesity:

* nutrition correction, carried out under the supervision of a nutritionist
and a psychologist, taking into account the physical activity of the patient;

* Aerobic exercise (walking for 30 minutes daily, or 5 km a day three
times a week);

* Reducing the number of calories consumed to <30 kcal/kg per day and
keeping the diet low in saturated and transgenic and simple carbohydrates;

« gradual loss of body weight (10% body weight over six months), since
rapid weight loss (> 1.6 kg per week) can contribute to the progression of
NAFLD;

* Correction of concomitant diseases such as diabetes mellitus, obesity,
and metabolic syndrome;

* Patients with abnormal obesity (body mass index> 40) may be recom-
mended for bariatric surgery;

« the appointment of vitamin E (400-800 mg per day), vitamin D (1000 mg
per day), the use of omega-3 fatty acids (fish oil) and omega-9 (olive oil);

* use of metformin / pioglitazone with ursodeoxycholic acid (15 mg /
kg / day), if the index of insulin resistance (NOMA)> 2.

Taking into account that oxidative stress is one of the components of the
pathogenesis of NAFLD, the effect of vitamin E (tocopherol) is analyzed
in the treatment. According to American recommendations for NAFLD,
vitamin E, administered at a daily dose of 800, improves liver histology in
patients without diabetes with histologically verified non-alcoholic steato-
hepatitis. It is emphasized that high doses of vitamin E can increase mortal-
ity from other causes [3; 5; 7].

Among the drugs of choice is a-lipoic acid, a coenzyme in the enzyme
complex of pyruvate dehydrogenase, which is involved in the oxidative
decarboxylation of pyruvic acid and a-ketoacids. The drug inactivates free
radicals and has a protective effect on the peroxide lipid oxidation in mito-
chondria and microsomes. According to the research, the use of a-lipoic
acid in the complex treatment of patients with NAFLD contributed to the
improvement of lipid and carbohydrate metabolism, lowering the level of
ALT [5; 9].
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Most of the patients indicated therapy, which combines stabilize the
membranes of hepatocytes, antioxidant protection, immune modulation,
which provides anti-inflammatory and antifibrotychnu activity. To this end,
pathogenetically justified use in the treatment of essential phospholipids
NAFLD, ursodeoxycholic acid, and ademetionine, silymarin. Unfortu-
nately, a large randomized controlled trial showed no benefits two years of
use of UDCA (13-15 mg/kg / day) in NASH, including its effect on liver
histology. At the same time the more pronounced hepatoprotective effect of
high-dose UDCA (25-30 mg/kg) and a new therapeutic agent — obetyhole-
voyi acid [6].

Given the fact that the key mechanism in the development of NAFLD
and its complications in visceral obesity is the IR, the use of pharmaco-
logical agents that have a positive effect on the sensitivity of tissues to
insulin, — insulin sensitizers, is confirmed. The most studied of these drugs
is metformin, which not only directly affects the immune system but also
has some beneficial metabolic effects. In the liver, metformin inhibits glu-
coneogenesis and glycogenolysis, as well as lipolysis and oxidation of
free fatty acids, in skeletal muscle and adipose tissue, the drug stimulates
tyrosine kinase activity of the insulin receptor, activates the glucose trans-
porter GLUT-4, promotes increased absorption, utilization and oxidation
of glucose, increases sensitivity to insulin In the adipose tissue, the drug
suppresses lipolysis and oxidation of FFA. The most effective dose of met-
formin for the treatment of NAFLD, according to virtually all studies, is
1500-2000 mg per day, and the duration of treatment is at least one year.
The duration of treatment is practically unlimited. To avoid the develop-
ment of side effects, it is recommended to start therapy at a dose of 500 mg,
increasing it gradually to a therapeutic dose of 500 mg per week [9].

The influence of metformin on the histological picture of the liver
according to literature is ambiguous. Some studies have shown that steato-
sis decreases on the background of treatment with metformin in patients
with NAFLD, and, according to some reports, fibrosis of the liver. Instead,
according to the recommendations of the American Association for the
Study of Liver Diseases (AASLD, 2012), metformin therapy reduces
the IR and the level of aminotransferases, but does not significantly affect
the improvement of the histological picture in the liver, and is therefore not
recommended for the treatment of NAFLD. Thus, the use of metformin for
the treatment of NASH is currently considered as experimental [13].
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Recently, data on the positive effect of thiazolidinediones (rosiglita-
zone and pioglitazone) that reduce IR over the course of NAFLD are given.
Thus, the appointment of thiazolidinediones to patients with obesity and
NAFLD improved the histological picture of the liver, reduced the risk
of IR, reduced levels of transaminases in the blood. However, the use of
thiazolidinediones may be accompanied by the development of undesir-
able effects, such as an increase in body weight due to fat accumulation in
the subcutaneous fatty tissue, moderate anemia as a result of an increase
in the volume of circulating blood, due to which the use of drugs in this
group is limited. Pioglitazone should be administered with extreme caution
to patients with heart disease (a characteristic concomitant pathology for
NAFLD patients), and ECG should always be performed before a decision
about the course of treatment [3; 5; 7].

An important place in the treatment of NAFLD is to correct dyslipid-
emia to reduce cardiovascular risk, including using hypolipidemic drugs.
In practice, there are often concerns associated with increased levels of
transaminases against statin therapy, but results of studies indicate the effi-
cacy and safety of the use of statins in NAFLD. According to researches,
in patients, regardless of the presence of obesity and NAFLD, increased
activity of transaminases, in the background of taking statins, is observed in
0.5-2% of cases, depends on the dose of drugs and is temporary. When com-
bined with NAFLD and hypertriglyceridemia, the omega-3 polyunsaturated
fatty acids prescription is possible [10].

Since, there are no specific drugs for the treatment of NAFLD, the study
of the intestinal microbiota influence on the pathogenesis and progression of
this disease may have new therapeutic perspectives. In particular, the mod-
ulation of the intestinal microbiota can be achieved by the use of prebiotics,
probiotics, selective intestinal antibiotics (rifaximin), and fecal microbiota
transplantation. The use of prebiotics increases the production of propionate,
which suppresses lipogenesis in the liver. The addition of prebiotic fibers
provided a lipid-lowering effect in animal studies, presumably by reducing
lipogenesis due to a decrease in the activity of enzymes responsible for the
esterification of free fatty acids with the formation of new triglycerides. Other
studies have shown that Bifidobacterium longum, along with lifestyle modifi-
cation, reduces cytotoxic activity, plasma lipid levels, insulin resistance index
(NOMA-index) and NASH activity index in a small sample of patients in
whom the disease has been confirmed by biopsy [16].
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The overall annual incidence of hepatocellular carcinoma (HCC) in
patients with cirrhosis on the background of NASH is 2.6% per year. Con-
sequently, control of abdominal ultrasound in such patients should be per-
formed every six months. Although ultrasound can be technically difficult
to implement in obese patients, there is currently no evidence to support
routine use to monitor computer or magnetic resonance imaging. Although
a tumor biomarker such as a-fetoprotein has recently been excluded from
European Clinical Recommendations, it is still widely used in clinical prac-
tice along with ultrasound scans every six months. It is known that there is
a clear link between obesity and malignancy, and hyperinsulinemia is well
known as an independent risk factor for many tumors [7; 13; 15].

Aberrant genes involved in metabolic pathways, such as the pathway of
AMP-activated protein kinase (AMPK) -LKBI1, is now considered as ther-
apeutic targets in the treatment of cancer. Metformin acts by suppressing
the production of liver glucose through the LKB1-AMPK-mediator mech-
anism. There are also data that reduce the risk of HCC and statins. It was
found that those who received statins were less likely to develop fecal coli-
tis (corrected HS 0.63, 95% CI 0.52: 0.76). The most significant reduction
in risk was noted in the Asian population, although it was also observed in
western populations [1; 6; 12; 14].

Despite numerous clinical trials, there is currently no specific NSAID
therapy, but many studies are underway, and new drugs are being developed
that increase the life span of hepatocytes: oral peroxidase inhibitors, phos-
phodiesterase inhibitors, recombinant leptin, and adiponectin.

Conclusions

The notion of NAFLD in recent years has been enriched with scientific
evidence that emphasizes its important role in the spectrum of diseases. In
particular, it was found that NAFLD is the most common variant of liver
damage and is responsible for the development of a significant proportion
of fatal complications. No less important is the association of NAFLD with
some metabolic disorders that are characteristic of obesity, diabetes melli-
tus and cardiovascular disease. Similar etiologies and pathogenetic mech-
anisms of this group of diseases determine the approaches to treatment.
Lifestyle modification recommendations and some medicines used to treat
diabetes, obesity, and dyslipidemia are useful for normalizing the morpho-
logical and functional features of the liver.
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Abstract. The article “Problems of deontology in modern medicine”
provides: inoculation of deontology in the learning process, the word of
the doctor, deontology of medicinal treatment, deontology in pediatric,
deontology of family medicine, deontology of hospice, deontology of
euthanasia and abortion, deontology of transplantation, medical error. By
accumulating experience of treatment for thousands of years, doctors have
constant problems with solving the moral and ethical principles of their
profession: responsibility to themselves and to society for their professional
activity in choosing the means and methods of treatment; donation and
transplantation; artificial interruption of pregnancy and euthanasia, and
many others. Today there is a fantastic progress in medicine, medical
technology and the invention of effective therapeutic agents. However, full-
fledged medical activity is possible only on condition of accordance with
the rules of medical ethics, deontology. Future physician should receive
the first notions about the deontology from the first days of studying at a
university, before arriving at clinical departments. We mean the moral and
ethical principles of the educational process in the dissecting room, during
the educational experiments with test animals, and especially-in the study
course “Caring for the sick.” Only on this condition, the student, having
come to the clinical department, will have the opportunity to be correctly
orientated in the studying deontology. The issue of deontology, especially
in our time, needs to be given considerable attention throughout the course
of postgraduate education, that is, when passing courses of perfection, pre-
certification cycles. In the healing of a sick person, the word of the doctor
is very important. A good doctor starts treatment with a good word. The
words and behavior of the doctor in communicating with the patient should
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be chosen so thoughtfully, carefully and balanced, as in the situation with
selecting the doses of potent drugs. The confidence and perseverance of the
doctor, shown in a friendly and soft form, also help to establish an optimal
contact. By showing an appropriate respect to the patient, the doctor must
still maintain a certain distance, prevent the backslapping. Summing up
reflections on the problem of medical errors, it will advisable to give such
advice: “Do not be afraid to trust your common sense, keep in the heart love
to your patient and did not be afraid to make an error, really humane doctor
almost do not make it”.

1. Introduction

By accumulating experience of treatment for thousands of years, doctors
have constant problems with solving the moral and ethical principles of their
profession: responsibility to themselves and to society for their professional
activity in choosing the means and methods of treatment; donation and
transplantation; artificial interruption of pregnancy and euthanasia, and
many others.

Moral-ethical and psychological aspects of medical activity, which
were formed during centuries, emerged in different ways depending on the
development of medicine and social conditions. Today there is a fantastic
progress in medicine, medical technology and the invention of effective
therapeutic agents. However, full-fledged medical activity is possible only
on condition of accordance with the rules of medical ethics, deontology.
Accordance with deontological principles in medicine is quite a difficult
thing, but in general medicine is extremely complicated and very sacred
work, one of the few altruistic professions [4, pp. 50-64; 9, pp. 13-14].

2. Inoculation of deontology in the learning process

Practice shows that either practitioners or future doctors are not taught
deontology in an appropriate way. At the same time, in particular deontology
determines the level of medicine, and science only improves it [12, pp. 5-8,
12-15; 3, pp. 102-103, 181-182, 266; 10, p. 8].

Future physician should receive the first notions about the deontology
from the first days of studying at a university, before arriving at clinical
departments. We mean the moral and ethical principles of the educational
process in the dissecting room, during the educational experiments with test
animals, and especially-in the study course “Caring for the sick” [9, p. 71].
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Only on this condition, the student, having come to the clinical
department, will have the opportunity to be correctly orientated in the
studying deontology. Also, questions of deontology should be emphasized
during conducting practical training in a studying period. The student's
knowledge of the principles of deontology should be paid special attention
during the exams, and especially in internship, which is the responsible
period of the specialist's development. Thus, the whole educational process
should be subordinated to it. In the process of studying there should be
constant training of young people to be a Human, and human being the
doctor, the formation of his deep respect to the human person, a sympathetic
attitude to sick person. A medical student needs to persistently train the
ability to combine rational and emotional parts in his work.

The technicalization of medicine should not discourage the doctor from
the patient. At the same time, fundamental theoretic knowledge and good
possession of practical skills allow the doctor to be quickly and easily
oriented in the biophysical aspects of the disease and, therefore, devote
more time to human contact with the patient. Deliberative penetration
into the philosophical nature of medicine conduce to this, because without
understanding the philosophical categories and concepts it is impossible to
be optimally determined in the interrelationships between the various risk
factors and signs of pathology, logically associate and analyze diagnostic
information, combine the spiritual and material in medicine.

In many countries, obtaining a medical degree, graduating students
receive a certificate of the aquired philosophical education. We still do not
practice this for some reason.

Do you need to study deontology as a separate subject in medical
institutions? It is expedient, primary for understanding theoretical issues of
deontology. Practical aspects of deontology should be studied throughout
the course of study at each clinical department. The most effective way of
inculcating them to future doctors is a personal example of the teachers,
all the medical staff of the basic training clinics, the prevailing atmosphere
there. Observance by the principles of deontology by medical teachers
should be brought to the rank of absolute. Any violation of deontology in
the full view of students — it is much worse than a possible mistake of the
teacher during some medical manipulations [9, p. 72].

Pedagogy teaches that students have the ability to unconditionally copy
the behavior of their teachers. It is appropriate to remind that pedagogy also
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believes that there are no bad students, but there are bad teachers. You can
teach a student to treat patients, but professional morality and ethics can be
only instilled, which is much harder.

The issue of deontology, especially in our time, needs to be given
considerable attention throughout the course of postgraduate education,
that is, when passing courses of perfection, pre-certification cycles.
Deontology, as well as medicine in general — this is not once-for-all-
time formulated moral and ethical code. It should be remembered
that deontology, like all science, accepting dogma, committs suicide.
Therefore, all changes that take place in medicine, economics, society
as a whole are reflected in it. Deontology is closely connected with
psychology, and human psychology is the Universe, and therefore it is
impossible to predict all the psychological situations in the relationship
between “the doctor — the patient”.

3. The word of the doctor

In the healing of a sick person, the word of the doctor is very important.
Indeed, many ailments are iatrogenic, i.e. inspired by thought, word,
including the word of the doctor, sometimes ill-considered, indifferent,
angry. “The word is the same effective in treating as a scalpel in surgery,
under the sole condition — if they are able to control it. Scalpel touches
the body, but we touch the soul by using the word, and therefore it, like a
scalpel, can not be “dull” [2, p. 258]. A good doctor starts treatment with
a good word. The words show initially the doctor's attitude towards the
patient, healer's attitude to patient, or that unfortunately often can be seen,
the attitude of the owner of medical diploma to the object of his professional
interest. The difference between the owner of the medical diploma and the
Doctor, according to our opinion, lies primarily in the fact that the first one
more-or-less successfully treats the sick body, and the second one, i.e. a real
doctor who treats the body and the soul, which are coherent whole, while
the person lives. [9, pp. 23-25].

The words and behavior of the doctor in communicating with the patient
should be chosen so thoughtfully, carefully and balanced, as in the situation
with selecting the doses of potent drugs. They must initially mobilize and
strengthen the patient's faith in recovery, especially while implementing
doctor's recommendations. It is necessary to fix the attention of the patient
and his relatives on positive tendency in the course of the disease. If the

119



120

Masna-Chala Oksana, Matolych Ulyana

doctor succeeds — this is already a big step to victory over the disease, the
commom victory of the doctor and the patient.

When talking to a doctor, a demonstration of the doctor's confidence
and his self-esteem adds the patient optimism and faith in the power of
both the doctor and the medicine in general. But you should beware of
such manifestations on behalf of the doctor as self-confidence, vanity
and disregard. Optimism should be strongly dosed as drugs because its
excess can give the most unexpected results, even including patient's
refusal from the surgery, or vice versa-alert him, even including the faint
of the doctor.

The conversation of the patient and doctor should not turn into an
unproductive chatter, but at the same time it should not be emphasized
officially. Especially at the first conversation with a sick the doctor should
not grudge the time to listen to the patient, but that time should be used
most rationally. This conversation should be as informative as possible, and
somehow psychotherapeutic. The last one involves removing fears, physic
tension, the formation of hope for a propitious prognosis and belief in the
doctor. Of course, you should avoid extremity when a weak professional
treats or operates carelessly and at the same time, “give the patient
runaround.” [9, p. 28].

It is desirable that in the context of a conversation with a sick person,
doctor do not bring to his attention any prior conclusions about the patient's
condition, the subsequent treatment and the prognosis. As a result of the
subsequent examination, they can change, sometimes quite dramatically.
Then, firstly, the doctor will lose the patient's trust. Secondly, it may be
perceived by the patient as a sign of the insufficient competence of the
doctor, of his simplification to treatment and once again it will lead to
disappointment in the doctor.

As a result of the first conversation, the doctor, though he may not
yet have a clear imagination about the illness and treatment, however, he
should inform the patient of the overall positive conclusion, as well as his
assumptions about the treatment. In the future, the patient will be referred
on the additional and laboratory examinations, if necessary — to consult
another specialist.

In some cases, when the doctor doubts in the diagnosis before the
results of additional studies, or if there is reasonable suspicion of the
presence severe illnesses in the patient, the patient should be said that the
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survey has not yet been finished, but the “propedeutic” treatment can be
already started.

By no means it is possible to tell the patient that he has no illness, so
he didn't pay attention to their nasty, painful feeling and so on, even if
the doctor made sure that it is truth. It is incompetently in the contex of
deontology, because if it is only functional neurogenic pathology, then such
words of a doctor will lead to its strengthening, to its migration into worse
and more symptomatic state. After all, the patient will seek other doctors,
and by that time such phenomena can increase, and then another “better”
professional will find his illness.

By the way, from the standpoint of observing the principles of
deontology, it is not preffered to cancel appointments made by another
doctor. If such a need has already arisen, then this should be done in such
a way as not to disavow the actions of your colleague and thus not give the
patient a reason to believe that he has been damaged by previous treatment.
If this happens then be prepared that the treatment you have prescribed will
cause the patient to doubt because of the “previous unsuccessful treatment
experience”. And we already know that the effectiveness of treatment is
inversely related to the doubts in its effectiveness.

Therefore, it is expedient to tell the patient: “The medicines you have
taken up to now have already done their job. At this stage of the illness, [ will
prescribe you a further course of treatment. But these new drugs can only
act on their own, so now you have to stop taking the previous medication”.

During the first visiting of the doctor the patient should be prescribed
at least the placebo, because it would free the doctor from the hasty
appointment of drugs even before diagnosis and at the same time will show
the sick person that the doctor informally approaches to “the next patient,»
and he appreciates him with professional interests and sympathy for his
painful sufferings, understands that the patient needs help now, not after
passing all additional examinations etc. It is a significant psychological
moment in the profession of a doctor, especially with patients who may be
“fixated” on his illness and (from their perspective) on doctors' indifference
and incompetence [11, pp. 9-10].

The doctor's true art lies in the ability to present patient, if necessary, the
harm of his unhealthy habits (smoking, alcohol abuse, overeating, etc.),so
he become aware of this, but at the same time not to be so fixed on them,
that it would become the iatrogenesis.
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It is clear that the appointed approximate “script” of the patient's visiting
to the doctor should not be taken as an axiom, but only help the doctor in
the basic requirements of deontology regarding the installation of the first
contact with the patient.

If such a first meeting with a sick person occurs in a hospital ward, it
has its own peculiarities. It should be remembered that the patient may not
want his conversation with a doctor to be heard by neighbors in the ward.
Therefore, it is advisable not to carry out an examination of the patient
there, but if there is no such possibility (for example, a lying patient), then
the conversation should be in a low voice without attracting attention of
others. It should be taken into account that the patient from the first meeting
with a doctor already receives enough information about him from other
patients in the ward, as a rule. The mental state of the patient is influenced
by the stories of the neighbors and their condition. Therefore, the doctors
contrived cheerfulness and optimism will be inappropriate, when another
patient groans next to him. Such a neighborhood should be avoided,
especially when the patient is preparing to surgery, because in such a way
an aura of fear and patience is created around the patient that dramatically
affects the course of treatment, surgery and postoperative period.

In many hospitals, for some reason, there is not enough attention
paid to the psychological compatibility of patients that are in one ward.
Being in a permanent state of psychological discomfort for weeks or
even months, people are unsuccessfully treated for somatic and other
diseases, most of which lies exactly in neurogenic reason. Therefore, the
psychological climate not only in the medical team, but also in the team
of patients is very important from the point of view of compliance with
the requirements of deontology. Not always having the opportunity to
create a sufficient household comfort for patients, doctors — from the chief
doctor to a nurse — should consider their holy duty to develop a sufficient
psychological comfort for the patients, not for a moment forgetting that it
is a significant medical item.

Unfortunately, our current economic and organizational conditions do
not always allow you to avoid such situations in hospitals, so if the situation
cannot be corrected in organizational relation, psychoprophylaxis must
be applied, including the psychopharmacological effects on the patient.
In addition to this, this is required by the deontology statute, as mercy
with respect to the patient on the part of the medical staff. This applies to
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patients, both surgical and therapeutic parts because some doctors think
that given psycho-pharmacological training is only one of the stages in
preparation for the surgery.

In a conversation with patients, any thought should be taught extremely
clearly, because the peculiarity of the human mentality, especially in
extreme cases, is such that the person hears mainly only the desirable
for her. Therefore, not very clear information or recommendation can be
misunderstood.

Speaking with the patient, listening to his complaints and collecting
the anamnesis, the doctor should not focus too much on the most striking
symptoms. First of all, he must evaluate the patient on the basis of what he
has heard and seen, as a total organism, and only then analyze the details,
symptoms.

The psychological state of the patient after his contact with a doctor is
heavily dependent on the doctor. Not only the doctor tries to comprehensively
evaluate his patient, but also develops his vision of a physician, and not
only as a physician, but also as a person, in close conjunction of both
characteristics. This is especially concerns those doctors with whom patients
have to contact for a long time. And not only the appearance and behavior of
the doctor, how he talks to patients and colleagues, but also civic position,
behavior in everyday life, careful attitude to the hospital property-all this
and much more characterize the man-doctor thoroughly, it is fixed by the
patient's attention or his relatives. By the way, for some reason it is believed
that only in the West the image of a doctor is determined even by the car
model. All of this should be remembered, then you would not surprised
why patients love this doctor more than the other, which has a diploma with
honors, and is trained abroad.

Thus, deontological recommendations for establishing contact between
a doctor and a patient are leading to the following. Communication should
be primarily aimed at establishing trusting relationships, and then — to
obtain the necessary information for a doctor. You need to be able to put
yourself in the patient's position or his relatives, first of all to remove their
feelings of fear of their behavior, confidence, but not self-confidence. The
appearance of the doctor should be neat, the behavior — calm, the mood —
quite optimistic. If the doctor smokes, the patient should not even guess
about it during the conversation — it can ruin both contact and trust. The
belief of the patient and his relatives that exactly this doctor and this
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medical institution will be able to help the patient eliminates most of the
deontological problems. The confidence and perseverance of the doctor,
shown in a friendly and soft form, also help to establish an optimal contact.
By showing an appropriate respect to the patient, the doctor must still
maintain a certain distance, prevent the backslapping [2, pp. 258, 260;
7, pp- 7-8; 9, pp. 25-31; 10, pp. 35-36; 11, pp. 9-10].

4. Deontology of medicinal treatment

The current issue of deontology in our time is the problem of
uncontrolled use of drugs, in particular, widespread self-treatment. In fact,
doctors have lost control over drug treatment. Many people believe that
since there is now free access to almost all existing medicines in the world,
and media advertising creates a panacea image for many drugs, it can be
treated without the participation of a doctor. Moreover, the doctor does not
always find it necessary and possible to prescribe the patient the desired
medication. Not always communication between a doctor and a patient in
such cases is in compliance with the principles of deontology. Namely their
possession can greatly contribute to solving the problems of self-treatment
and uncontrolled use of drugs. Doctor's patience is required here, taking
into account the cultural and educational level of the patient. The optimal
option is to have a conversation when the patient “independently” comes to
the conclusion of the correctness of the doctor. Otherwise, having listened
to all the fears and prohibitions, he will still do his own way. In such a
situation, the authority of the doctor positively and effectively works in his
favor only when it has been acquired by a doctor before. If the doctor meets
a patient for the first time, it woud be convinient for doctor to see a piety
of the patient which has been developed and implanted by other doctors. It
should always be remembered and work in this way with patients not only
on their own authority, but also on the authority of the medicine in general.
Therefore, face-to-face criticism and criticism behind other doctors' back
to patients is unacceptable, arrogant attitude towards his junior colleagues,
adjunct medical staff. Such disrespect may eventually come back to bite
those who allow it.

If a patient asks a doctor to prescribe him one or another drug
that the doctor has no reliable information about, it is inadmissible to
indiscriminately criticize this drug because after a while you can “step on
your own rake”. In addition, another doctor can give the patient detailed
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and positive information about the indicated drug and thus will be greatly
undermined in the eyes of this patient (or even the entire chamber or family
of the patient) professional authority of the doctor, in this case, as in general
in medicine, baselessness and hasty conclusions, their categoricalness is
unacceptable because they work against a doctor.

Should I agree with a patient who insists on prescribing one or another
medicine, which is advertised as a “panacea” and “very helpful to a
neighbor”, if the doctor doubts in the expedience of using this drug, is not
confident in its positive properties? In this case, the answer should be based
on the doctors' commandments: “Do not hurt the patient!” [9, pp. 26-28].

But now there are much more complex situations. What if there is a need
to use a new drug, but is it still not well examined? Whether to tell about
it to the patient and thereby to face his possible resistance, refusal from
the preparation, which eventually will lead to deterioration of the patient's
condition? Whether to be insured by a patient's consent or consent of
relatives (parents of a child)? Will such information provoke psychogenetic
negative changes in the treatment efficacy?

The answer to these questions should be determined by the socio-
psychological contact that the doctor manages to establish with the patient.
If the doctor is confident that this contact is sufficiently positive and stable,
he may be more candid with the patient. In addition, the whole medicine
experience shows that the doctor's confidence in successful treatment, in
this case — with the use of this drug, is necessarily passed to the patient.
Finally, in this case, the doctor must put himself in the patient's position.
The confidence of the doctor should be determined by his professional
skills, and any doubt should be interpreted in favor of the patient, i.e. the
inappropriate use of the drug. By the way, the indicated deontological tactic
should be also in the using of new therapeutic methods. [3, pp. 62-63, 168].

Our population in general is not very wealthy, and prices for most even
commonly used drugs are quite high. Therefore, the drugstore workers —
pharmacists should more observantly offer visitors drugs, to take care of
the possibility of replacing expensive drugs with cheaper analogues. The
same circumstance should be taken into account also by doctors in the
appointment of medical treatment. The physician should conduct a social
estimation of the treatment he recommends, and not only the drug-included.

According to the “International Code of Medical Ethics” [11, p. 22], the
doctor should not financially influence the free and independent execution
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of professional decisions in the interests of patients. Putting the patient in
such a situation, when he actually turns out to be insolvent according to
the proposed treatment, the doctor should, putting himself in the patient's
position, take into account how negatively it can influence not only
psychological condition of the patient, but also the progress of the disease,
at the end of treatment. Payment for treatment should be differentiated
in relation to each patient, and the doctor should form his though of the
financial capacity of a sick already during the first conversation with the
patient, but in any case without fixing his attention on it. Otherwise, this
may lead to distancing between him and the patient, the emergence of
patient's negative, sometimes carefully concealed, feelings. The last ones
may adversely affect the course of the illness, the patient may turn to self-
treatment or consult incompetent healers.

In most cases, a doctor can avoid many of these problems if he is guided
by ancient Latin wisdom, “Medica mente, non medicamentum” — treat your
mind, not medicines.

5. Deontology in pediatric

Speaking about deontology in medicine, it is necessary to highlight the
issue of deontology in pediatrics. [9, pp. 49-52]. Surely communication
with the child, and in most cases, simultaneously with his relatives, requires
from the doctor special approaches, good knowledge of age psychology and
certain aspects of pedagogy of different age groups. If you are talking about
establishing contact with a child, you must take into account the age and
individual characteristics of the child's mentality. Establishing good contact
with the child guarantees the doctor to be trusted by the child's relatives
and the success in communication in general. For a doctor who deals with
adults, it is naturally easier to establish a psychological contact with them,
put himself in their position, recognize their psychology. In pediatrics, there
is a psychological barrier between the doctor and his small patient, it is
much more difficult to understand the psychological state of the child, fully
recognize his experience. And at the same time, the pediatrician is forced
to establish psychological contact with relatives of the child, who require
more special deontological approach. Because of illness of the child they
are confused, nervous, and so on. Therefore, when dealing with them, this
should be taken into account. To some extent, one should proceed from
the fact that parents know their child better, they understand him not only
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mentally but also by the heart, they know and understand what the doctor
does not know and can not know [6, pp. 138-147, 184-189].

It should be taken into account that parents give unconditional priority
only to their sick child, so it is inappropriate to talk with them about any
objective material and organizational problems that have an impact on the
course of the diagnostic and treatment process in relation to their child. They
are not interested in the doctor's availability, you should always find time
for them, otherwise they can gather the necessary information from other
sources. When comparing this information with further information from
the attending doctor, some differences may occur, which will negatively
affect the relationship with the parents and, often, the course of the child's
treatment.

One of the main principles of deontology in pediatrics is the
inadmissibility of deceiving both parents and children. Children very
thinly feel falseness, once being deceived, dramatically lose their trust
in the doctor. If the doctor is allowed to bluff a sick child (promises that
obviously painful manipulation will be painless, etc.), it is a testament of
the imperfect possession of deontology, to a certain extent-a testament of
the low professional skills of a pediatrician [3, pp. 124-125; 9, pp. 49-52].

Talking with relatives you should be in no hurry, explaining the condition
ofthe child not only with the use of special medical terms, misunderstanding
of which only makes parents malicious and can cause various negative
reactions. All statements of the doctor should be clear, but unambiguous,
well-reasoned and not controversial. It must be remembered that the parents
of a seriously ill child tend to hear only what they want to hear.

If the parents do not give consent to the child's admission to hospital or
conducting urgent surgical intervention, in connection with which there is
a threat to a child's life, and cannot install psychological contact with them,
the doctor has a moral right to take all responsibility on himself, but should
not interfere with the child's parents [2, p. 258].

The fear is dominant in the relationship between the doctor and the child;
the emotions prevail as in creatures more biological, than social, sometimes
inadequate; they are uncompromising; experiencing even in early childhood
and even not fully aware of the negative emotions from communicating
with a person in a white coat, the emotions can remain for life.

It is interesting that about 30 percent of children have an innate fear
of the treatment in the dentist, and adults are afraid of this treatment up
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to 80 percent, by the way, it is confirmed by the objective biophysical
factors.

If a child is panicked because of some manipulation, and especially —
surgical intervention, it is desirable to postpone it if there is no urgent need.
In such cases it should be used not only psychological, but also psycho-
pharmacological training.

First of all, the pediatrician should try to establish contact with the child,
because parents, being convinced of the presence of such contact, will also
trust the doctor. This confidence will be promoted by the behavior of the
doctor, his appearance, the tone of conversation. If the doctor considers it
necessary to insist on something for the parents of the child, this should
be done softly and benevolently. On the part of doctor there should be an
unconditional respect for the parents of the patient, regardless of their social
status, but at the same time, it is not advisable to admit backslapping.

In pediatrics, the full responsibility of the child's health lies on
the pediatrician. It is dehumanised and deeply unprofessional shift
responsibility on the parents, especially in modern, sometimes very difficult
socio-economic conditions, when family cannot provide adequate care,
compliance with all requirements of valeology. This should be a foundation
of the relationship between doctors and parents.

The realities of our present largely determine the peculiarities of both
therapeutic technologies in pediatrics and deontological approaches.

Increasing of the diseases among children, including and congenital
pathology, creates significant additional problems of deontological
character — a complex psychological state of parents, a sense of certain
doom and hopelessness. Generally, treatment of severe congenital
pathology is quite valuable, on the background of the financial predicament
of a significant part of the population causes additional moral-psychological
discomfort in relations between doctor and parents of a sick child.

Taking into account that the growth of children's morbidity to some
extent is determined by the negative influence of the environment, not only
the natural, the work of doctor-pediatrician, in particular his preventive
aspects, requires from him a new deontological approaches. This concerns
the belief of children in the harmful influence of bad habits, explaining
to parents the importance of the hygienic regime of children for their
health. In this work, the doctor must demonstrate not only erudition, but
also uncompromisingness, persistence, tact and individual approach,
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taking into account the psychology of children and parents. Of course,
that's not easy to convince parents that this expensive and up-to-date baby
gift, like a computer, could cause harm to his health if not follow hygienic
requirements, and fashionable smoking is harmful even for the unborn child.
The effectiveness of the pediatrician in this regard is largely dependent on
his own belief in what he says.

High awareness of parents due to the not always conscientious
advertising of drugs, including vitamins, should also be taken into account
by the doctor when he communicates with his parents.

Not always we pay sufficient attention to the national affiliation of a sick
child, to issues such as traditional food, hygiene, etc., to the psychological
characteristics of the child, which has a significant effect on the doctor's
communication with patients and even at better understanding of individual
aspects of the progress of the disease in the interpretation of the relatives of
the child [3, pp. 90-91].

6. Deontology of family medicine

Deontology of family medicine has its own specifics. It is assumed that a
family doctor is almost a family member. He must have close psychological
contact with each family, meant not only those family members who
are currently sick or chronically ill, but also those who are practically
healthy members of the family. These are people of all ages — from the
early childhood to the late adulthood. Therefore, in his work the family
doctor should be guided in pediatrics, in valeology, and in gerontology and,
accordingly, observe their inherent deontological grounds.

In communication a family doctor should take into account, in addition
to age-related features, the social situation of the family and its individual
members, national specificities, religion (because the doctor treats not
only the body but also must heal the soul), the problems that are in this
family. The success in fighting with bad habits in the family depends on
the establishing trusting relationships. Tips and recommendations of a
family doctor should be based not only on medical grounds, but also they
should take into account domestic realities of the individual families, the
relationship between its members that define the psychological climate in
the family [9, pp. 55-56].

You need to take into account the fact that in communication special
medical arguments, although they are logical and balanced, do not always
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find the right way to the people and are not always properly perceived,
sometimes irritate them, causing a negative reaction (even because of a
simple misunderstanding). Therefore, we must be able to find and use only
human arguments that are unstestood by ordinary people. In this way, the
doctor achieves a much higher level of psychological contact, and hence
better effectivness of the work. Particulary in the work of the family doctor,
possibly as no other, trust, psychological compatibility and openness of
both sides are key factors. Obviously, they are the main arguments in favor
of family medicine.

7. Deontology of hospice

The growing number of hospices is becoming more and more widespread.
The basis for this is a humane and well-minded view of human death.
The peculiarity of these medical institutions is that their purpose is not a
treatment, but medical care of the terminally ill, incurable people with the
purpose to make life on the verge of death simplier, allowing them to live
their last days comfortable, easier, painlessly. There is another philosophy
of death, since the death of a hospitalized person in a hospice is natural, just
like life itself [13, pp. 69-73].

Considering the deontology of hospice, we should conclude that the
process of dying is accompanied by adding to the pain and suffering
psychological and spiritual drama of the person devastated by disease.
By the way, from the point of view of deontology, the best option for
caring for a death-sick person is the care of the hospice doctors, usually
in conjunction with the care of priests and dearest ones. Moreover, it
does not necessarily have to be in the hospital room. But such a person
can not be left in any way only under the care of relatives or, worse,
alone [9, pp. 57-59].

Death is the last stage of life. Therefore, like all human life, it is required
from doctors to have a professional, merciful and respectful attitude to the
dying person [1, p. 45]. Such a person can not be treated as those who enters
the final stage of his natural life. Everything should be done so that he, until
her last breath, can feel himself alive among the living, full of love and care
for her by others. In the feelings of a death-sick person, hope must prevail
over despair, and relief must dominate the fear of non-existence. The duty
of the doctor is to give hope to the hopeless and faith to those who lost it.
But this does not need to be openly emphasized to the patient. This should
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be developed from the communication with a dying person. Explicit focus
can give an undesirable result, contrary to expectations.

In the perception of dying person the doctors should be guided not only
by medical categories, but also humanistic ones. The condition of the patient
should be determined, first of all, by his subjective feelings, and only then
by the biophysical aspects of the disease. And the doctor should affect these
feelings both using symptomatic, mitigating measures, including painkillers
and antianxiety drugs, and, more importantly, its relationship to the patient.

That's why so-called “Medical insistence” is forbidden, which involves
the artificial prolongation of agony, condemning the dying person to
burdensome medical manipulation, unreasonable deprivation of his
consciousness. Quite often in such a way they try to avoid inconveniences
for themselves, relatives of the sick person, and in no case alleviate the pain.

The complicated deontological problem is to report a patient true information
about his hopeless condition. It is clear that a person has the right of being
informed about the prediction of his life, has the right to make his most recent
decisions. According to this information, we quote the The Charter For Health
Care Workers: “The duty of telling the truth to the death-sick patient requires a
differentiated attitude and human tact from the medical staff.

The truth about death can not be expressed in an indifferent message that
is not related to the diagnosis and prognosis. No one can conceal the truth,
but you should not even report it directly in its brutal reality. This bitter truth
is to be passed in the fullness of love, calling to the communication of all
those who for various reasons cares for the sick

It is about establishing trust, perception and dialogue with the patient,
about the skillfully chosen time and words. There is a way of expression
that is able to accept the request of the patient, to direct his knowledge of
their own health. Those who try to be near the patient and affect his destiny,
they are able to find the words and answers that allow them to communicate
in truth and love.

Each individual case has its own requirements, according to the patient's
vulnerability, with prediction of possible reactions (rebellion, depression,
resignation, etc.). We have to be ready to meet any reaction calmly and
tactfully. The most important thing is not the accuracy of the statement, but
solidarity with the patient.

In such relationships, the prospect of death is inevitable and loses its
power, which predetermines fear; the patient does not feel lonely and
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doomed to death. Thus, the given truth does not steal hope, but allows
the patient to feel alive in the relationship between the complicity and
solidarity. The patient does not remain alone with his patience and feels that
he is understood without falsehood and in a collective union; he remains a
person. His life, in spite of everything, makes sense and gains in importance
that transcends the limits of death” [13, pp. 71-78].

By the way, one of the reasons why death-sick people sometimes get
“help” from various crooks of medicine, after the official medicine retreats,
is that not understanding all the heaviness and incurability of illness they
give the dying people the hope [10, p. 49]. So it is very important that
exactly the doctor give such a hope!

In the hospice it is especially distinctly manifested the close combination
of medicine and religion, because the medicine, affecting the body, facilitates
the heartache, and religious pastorship allows a person to perceive the pain
and infirmity easier, finding hope, and it is an opportunity to victory over
suffering and death.

8. Deontology of euthanasia and abortion

Euthanasia involves extremely complex deontological problems. Life is
given to man by God and no one has the right to control it. Death is one of
the stages of human life, therefore, God has to decide when it comes. “The
Charter For Health Care Workers™ states that “mercy, caused by pain and
suffering of dying sick disabled children, mentally ill, people with incurable
illnesses, old, etc., do not empower the ordinary or immediate euthanasia.
In this case, it is not about helping the patient but about the intentional
murder” [13, pp. 34-36, 86-89].

This could finally determine the medical and ethical problem. But the
opponents have a question: “How does this position combine our duty with
mercy to the incurable people, hard suffering man, whose entire life is built
up essentially only on biological existence? Is it possible to ignore the will
of the dying suffering person?”.

According to mercy, medical staff certainly have to show it by providing
assistance to the patient, making every possible effort to his salvation or
relief of pain if unable to save, to providing the opportunity for a man to die
with their Christian dignity.

The question about the “will” of the patient, a request to accelerate the
end of his suffering and life itself is controversial. The Charter For Health
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Care Workers notes that “the requests of patients with serious diseases,
who sometimes seek death, should not be understood as the expression of
a genuine desire of euthanasia; almost always it's about full alarm call for
help and love. In addition to medical care, the patient needs love, hot human
and supernatural feelings, which can and should be given by his neighbors,
parents and children, doctors and health service”. We will add that very often
the consciousness of such a patient is so obscure that we can not speak about
some kind of conscious desire. A patient who feels a truly human attitude to
himself is unlikely to ask to have his life interrupted. The doctor himself, as
by the appropriate medical measures and using the full kit of deontological
approaches, must do everything to ensure that the patient has not and would
not have reasons for such a request. Euthanasia is never an act of mercy;
it is an individual and public act of selfishness and escape from a hopeless
situation. It destroys most foundations of psychological relations between
the doctor and the patient, because the doctor ceases to be a guarantor of
human life, and the patient applies to him for the uncharacteristic medicine
action — murder [3, pp. 56-58, 75, 82, 119, 151, 216; 7, p. 11].

A person must fight for his life under all conditions, and the doctor
should inspire him to do this, to help him with word and deed. The task of
a doctor together with a priest is to achieve the aim when the hopelessly
sick person has no fear of death, to replace it with hope, and there would be
awareness of the possibility of victory over death, eternity of spiritual life
that crosses over death.

The tragic reality is the increase in the number of HIV-infected and AIDS
sufferer. Considering that today they are still practically incurable people,
they must be surrounded by special care of doctors. It completely includes
everything that is said about the deontology of the hospices, since the only
thing that medicine can do for them is to relieve their bodily and spiritual
suffering. No doctor has the right to refuse to provide such people with
any medical care. This is especially true for practitioners. In cases of such
a refusal, the deprivation of a specialist's right on medical practice should
be inevitable, precisely on the basis of the neglecting of the principles of
professional deontology [3, pp. 187-188].

One of the most “deontologized” medical measures is the artificial
abortion. It is extremely burdensome in moral and ethical terms, even when
it is based on medical necessity. Of course, abortion is a murder, a mass
killing, because at least two people, a woman and a doctor, take part in
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it. Unfortunately, the realities of our modern life, as socio-economic and
moral, led to the fact that according to the number of abortions, Ukraine
occupies one of leading places in the world, and the number of abandoned
children is dramatically growing.

The professional morale of doctors does not and can not admit any
killing actions against life at any stage of it and under any reasons, except
when there is a danger for woman's life. To remain faithful to this moral
requirement, sometimes it is required from a doctor to be courageous
and have self-control. To persuade the woman who is determined to have
pregnancy terminated requires no less efforts. Obviously, the doctor will
have to appeal to religious postulates that strongly deny the artificial abortion,
stating the primacy of God's law. Life, even the embryo, is a gift of God and
by an exceedingly great value, so that it can be compared with the most
difficult social, domestic and other problems [3, pp. 117-118, 147-148]. To
persuade the mother a doctor should mobilize all his life experience. It does
not play any role that this specialist sometimes has to do that even several
times throughout the day. Life is worth it, every life, because it is unique.
For such a conversation you need the necessary situation, the interior of
the room (lovely pictures of children on the walls, etc.), the mood of both
sides for the appropriate conversation. The doctor himself must believe in
what he says. It is possible that such a conversation should happen to a
woman more than once. In the case of urgency, a woman can be offered
to come in a day or two under some reason, which does not allow today to
hold a surgery. And in the next conversation, the doctor's tactic should be
adjusted, according to the results of the failure analysis during the previous
conversation.

It is not effective to intimidate a woman by a result of abortion, because
she is already full of fear and feelings.

The effectiveness of the conversation depends to a large extent on the
fact how the doctor manages to find out the reasons for her intentions,
carefully conceived by a woman.

The best would be if the doctor, convincing the woman to keep and give
birth to a child, ask immediately after birth and after some time about the
rescued child, and when a woman has problems he will be able to help her.
It may happen that such a woman, under certain circumstances, becomes a
kind of convincing “illustration” in the conversations of a doctor with other
candidates for abortion [9, pp. 52-55].
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The problem of abortion is largely related to contraception. In this case,
religion clearly acts only for the natural planning of pregnancy [13, pp. 20-24,
3, p. 137]. Of course, the role of the Church in our society is growing.
But considering the fact that the effectiveness of contraception depends
significantly on the level of murder of unborn children, i.e.abortions, then
the question of contraception requires more flexibility. It is also substantiated
by socio-medical factors: unsatisfactory living conditions and economic
disadvantages, due to which the family can not afford to give birth not only
two or more children, or even have a child at all; moral immorality and
free views on sex; high incidence of various sexually transmitted infections.
You can not close your eyes on these realities. It is obvious that the efforts
of the state, lawmakers and society as a whole must be directed first and
foremost to fight all this, and then the consequences of this — abortion will
not be met frequently. And doctors should give recommendations regarding
to contraception first of all based on our realities, and then they will be
effective. These recommendations should be individual [9, pp. 54-55].

9. Deontology of transplantation

Transplantation is associated with certain bioethical problems, especially
with regard to donation. At the same time, doctors and priests warn about
the danger of temptation to take organs from a person whose brain death
has not yet occurred. This is not even about the criminal intent of doctors.
The temptation can be provoked by quite humane factors-the desire to save
a patient-recipient, the influence of his relatives and professional ambitions
and finally so extremely strong motive, as the possibility of defeat or defer
death. But the donor is also a Human, whose life can not be taken by no
one, even if it is on the verge of death. Thus, on one scales is the life of the
recipient, and on the other — the death of the donor. In what direction the
scales changes depends on the doctor [7, pp. 11-12].

In this situation is evident that from the side of doctors there is a need
of active and goal-oriented explanatory work regarding transplantation,
which should discuss not only when addressing some specific issues in
each individual case of transplantation. If society is correctly oriented in the
essence of the problem, and in each case it will be easier and easier to find
solutions and, most importantly, it will be the most optimal and balanced.

There are people who are ready to leave their bodies for transplantation
during they are alive. Obviously, we need sophisticated and delicate

135



136

Masna-Chala Oksana, Matolych Ulyana

propaganda in this direction. This would be a good basis for the establishment
of donor registers and banks, with adequate funding for this case.

Among the doctors who are proponents of such views on transplantology,
and who believe that it has a negative impact on both the medicine and
morality of society, there is a “crime without punishment”, “industry of
cannibalism” [8, p. 5]. To a certain extent, they are right, considering in
the first place the unresolved of moral and ethical problems of this case.
But if transplantation is carried out in compliance with the requirements of
bioethics, is it possible that rescueing and prolongation of human life can
be a sin, a kind of harm? It is possible that failures in transplantation are
the result of the sinful actions of doctors. The successes are fulfilling the
will of the Lord, embodied by the hands of the doctors. We think that the
reflections given above have the right to exist, to be perceived or criticized
[9, pp. 62-63].

At the same time, you can expect that in the near future the success
of genetic engineering and surgical equipment to a certain extent will
smoothen the sharpness of a given problem and the transplantation will go
into a qualitatively different level.

10. Medical error

One of the most difficult deontological problems is the medical error.
Errare humanum est — To err is human. The mistake of the doctor, by
definition of the medical encyclopedia, is a conscientious misconception of
the doctor in his professional activities. But a medical error may be a result
of negligence, unfairness, and then it is no longer a mistake, it is a crime.

So, does a doctor have the right to make a professional mistake? How
to behave yourself, if such a mistake has been made? How to communicate
in such cases with the patient, his relatives? Is it possible to avoid
communication in such cases?

Many large leading light in medicine openly declared a doctor's right to
make a mistake, and the lack of a doctor's right to conceal it. The famous
Austrian surgeon Teodor Bilroth wrote: “Only those with weak spirit,
boastful chatterbox and tired of life are afraid to frankly talk about mistakes
made by them” [1, p. 53].

Communicating with patients or his relatives after a doctor, which led
to complications, disability or death of the patient, the doctor in any case
should not set yourself the goal of justifying, to explain everything with
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objective, independent from him factors. The patient confined his health
and life to the doctor unconditionally, and therefore to predict and avoid the
influence of any side factors on the treatment process is the task of the only
doctor and nobody else.

The duty of the doctor in such cases-to show a maximum of intelligence,
noticing precisely the origin of the term “inteligentus” which in Latin means
“understanding” — in other words you should understand and alleviate their
suffering. The doctor should put himself in the position of such a patient or
his relatives and behave accordingly.

In case if between them and the doctor was not found satisfactory
psychological contact, it is better to avoid such communication and in
absentia, somehow to contribute to the alleviation of suffering, reducing
his guilt.

The doctor must find in himself strengths and intelligence to constantly
analyze his mistakes, which is a prerequisite that they do not repeat. Mostly
those people are mistaken who are offensive, talkative, jump at conclusions,
who are inclined to exaggerate their knowledge and professional skills, are
unscrupulous.

It is believed that a smart person never repeats his mistakes, unless he
makes new ones. But the history of medicine convincingly suggests that
truly new mistakes are extremely rare, but people mostly sin repeating the
old own mistakes.

Summing up reflections on the problem of medical errors, it will
advisable to give such advice: “Do not be afraid to trust your common sense,
keep in the heart love to your patient and did not be afraid to make an error,
really humane doctor almost do not make it” [9, pp. 39-41; 5, pp. 102-1250,
4, pp. 9-11].

11. Conclusions

Anoverview ofindividual aspects of the problem of deontology in modern
medicine gives reasons to conclude that medicine without deontology is a
dead craft. It's like a body without a soul. Without spirituality there is no
morality, there is no Human without morality, but without Human there is
no Doctor. Therefore, the problems of medical deontology remains highly
relevant in the context of consideration of the prospects and trends in the
development of medical science and practice, and their absolute compliance
is an indispensable condition of medicine success.

137



138

Masna-Chala Oksana, Matolych Ulyana

References:

1. Amosov M. (1967) Dumky i sertse [The Thoughts and the Heart]. Kyiv:
Dnipro. (in Ukrainian)

2. Bailin P. (1955) Tvory [Writing]. Kyiv: Dnipro. (in Ukrainian)

3. Lviv National Medical University of Danylo Halytsky (2009). Bioetyka v
systemi okhorony zdorov’ya ta medychnoyi osvity. [Bioethics in the Health Care
System and Medical Education]. Materials of the International research and prac-
tice conference, Lviv: Lviv National Medical University of Danylo Halytsky.

4. Biliynsky B. ( 2013) Medychni pomylky v onkolohiyi [Medical Errors in
Oncology], — Lviv: Afisha. (in Ukrainian)

5. Biliynsky B. (2017) Profesor Anatoliy Ivanovych Hnatyshak [Professor
Anatolii Ivanovich Gnatyshak A.] Lviv: Afisha (in Ukrainian)

6. Dolets'kyy S. (1974) Mysli v puti [Thoughts on the Road] Moskow: sovets-
kaya Rossiya (in Russian)

7. Halyts'ka vydavnycha spilka (2008).The Ethical Code of a Doctor [Etychnyy
kodeks likarya] Lviv: Halyts'ka vydavnycha spilka (in Ukrainian)

8. Ivashkevich G. (1995). Prestupleniye bez nakazaniya [Crime without
Punishment]. Lviv: Kray (in Ukrainian)

9. Masnyj Z. (2010) Problemy deontolohiyi v suchasniy ukrayins'kiy medytsyni
[Problems of deontology in modern Ukrainian medicine]. Lviv: Halyts'ka vydavny-
cha spilka (in Ukrainian)

10. Orel L. (1999). Spirituality of Religion in Medicine and Healing.
[Dukhovnist’ relihiyi v medytsyni ta tsilytel’stvi]. Lviv: Spolom. (in Ukrainian)

11. World Health Organization, World Psychiatric Association UN, Association
of psychiatrists of Ukraine (1996). Prava lyudyny ta profesiyna vidpovidal'nist’
likarya u dokumentakh mizhnarodnykh orhanizatsiy. [Human rights and the profes-
sional responsibility of the doctor in the documents of international organizations].
Kyiv: World Health Organization, World Psychiatric Association UN, Association
of psychiatrists of Ukraine.

12. Tereshkevych D.-H. (2008) Bioetyka v systemi okhorony zdorov'ya ta
medychnoyi osvity [Bioethics in the System of Health Care and Medical Education].
Lviv: Svit. (in Ukrainian)

13. The Pontifical Council for Pastoral Care in the Health Care (1995) Chartiya
pratsivnykiv okhorony zdorov'ya. [The Charter of Healthcare Workers]. Vatican:
The Pontifical Council for Pastoral Care in the Health Care.



Strategy of structural and functional changes in liver on experimental...

STRATEGY OF STRUCTURAL AND FUNCTIONAL CHANGES
IN LIVER ON EXPERIMENTAL BABESIOSIS
AND HERPS VIRUS INFECTION

CTPYKTYPHO-®YHKIIIOHAJIbHA CTPATEI'ISI 3MIH
Y NEYIHII [TPU EKCIEPUMEHTAJIBHOMY BABE3IO3I
TA TEPOETUYHINA IHOEKIIIT

Pokhyl Sergiy'
Torianyk Inna’
Popova Nataliya®

DOI: http://dx.doi.org/10.30525/978-9934-571-31-2_8

Abstract. The scientific trends of today require a more detailed study
of the etiopathogenetic specificity and peculiarities of the clinical course
of modern emergent diseases. Appearing from time to time on the clini-
cal scene in the form of outbreaks or even local epidemics, these diseases
do not cease to amaze scientists with the polymorphism of manifestations,
expressive resistance to usual/spent years (and in the recent past) of effec-
tive therapeutic schemes, a tragic ending, even considering persistence of
doctors. Over time, there is observed an expansion the syndromological
spectrum of emergent infections, blurring of their symptoms, and appear-
ance of previously uncommon symptoms. As it turns out on sections and
biopsies, the potential of complications accompanying emergent infections
is increases, the level of structural and functional changes in tissues and
organs is deepens. The revealed disorders are, as a rule, decompensated
character, the degree of dystrophic and destructive-degenerative processes
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testify in favor to impossibility of restorative processes in the system and in
the organism as a whole. Exactly nosological units are herpetic (HS V-infec-
tion) and babesious infection (BI).

The goal of planned investigation was to elucidate the leading points of
strategy studying structural and functional changes in the liver under exper-
imental babesiosis and herpetic infection. The subject of planned study
were the respondents and experimental animals with signs of the disease of
this pathology, actually its pathogens. The subject of study were strategy of
structural and functional changes, which developed under conditions of GI
and BI, their specificity, character and depth.

Novelty of the claimed studies is to determine the strategy for develop-
ment of structural and functional processes in conditions of development
new and little-studied emergent diseases with febrile, hepatic syndromes.
The methodological basis of investigation had, albeit a narrowly special-
ized (mainly morphological), however, a complex character (macroscopy,
histology/cytology, ultramicroscopy, which was enhanced by computer
studies, computed tomography, anamnestic analysis).

As aresult of the initiated researches, it was found that liver is the target
organ for HSV-infection and BI. Structural and functional changes, occur-
ring in the liver (both in the case of Bl and HSV infection) are phase-re-
lated character and are affected by appearance of a number of macro- and
microscopic disorders (hepatomegaly, changes in surface architectonics,
local hemorrhages, development of subcapsular edema, giant cell metamor-
phosis, basophilia cytoplasm, hyperchromatosis). As in the case of BI and
HSV-infection, the peripheral blood (erythrocyte hematopoiesis) reacts in
a peculiar way to the invasion of pathogens, where it is possible to directly
determine the parasites (BI) and the signs of the mediated influence of the
virus, HSV-infection (the presence of sludges, degraded forms). Taking this
into account, elucidation of the leading directions of the strategy of struc-
tural and functional changes in the liver under conditions of experimental
BI and HSV infection, is a favorable moment in perspective of providing
effective therapeutic assistance to population and the possible consequences
of these diseases.

1. Beryn
HaykoBi TeHIeHIII ChOTOJEHHS BHMArarTh OLIbII JICTAIBHOTO
BHUBYCHHS €TIONMATOreHETHYHOI Crelru(iKK Ta OCOOJMBOCTEH KIIIHIYHOTO
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nepediry cyJyacHuX eMepIpKeHTHHX XBOpoO [3, p. 88-93]. 3’ sBusrounch yac
BiJl Yacy Ha KJIIHIYHIN CIEHI Yy BUIVISAII CIOJIOXIB a00 HaBiTh JIOKAJIBHUX
emnijieMiii, 3a3HaueHi XBOpOOM HE MEpecTaloTh JUBYBaTH HAYKOBLIB IOJIi-
MOP(i3MOM MPOSIBIB, BUPA3HOIO PE3UCTEHTHICTIO 0 3BUYHUX/BIJIITPAIHO-
BaHMX POKaMH (Ta y HEJaBHbOMY MUHYJIOMY) €(DeKTUBHUX TEPANICBTUYHUX
CXeM, TparidyHuM (hiHasoM, HaBiTh 3 OISy Ha TepoOidHy HAMOJICTIUBICTh
mikapiB [1, p. 1-3]. 3 wacom crmocTepiraeTbesi PO3UIMPEHHS CHHIPOMOJIO-
TIYHOTO CTICKTPY EMEpPKCHTHHX 1H(EKMIiH, pO3MUTICTh iXHBOI cHMITOMA-
THKH, TI0SIBA TIONIEPETHHO HE BIACTHBHX O3HAK. SIK BUSBIIAETHCS HA CEKIIIsAX
Ta OI0NCIsX, MOCWIIOETHCS MOTEHINAN YCKIAIHEHb, 0 CYINPOBOIKYIOTh
eMEpKEHTHI TH(EKIIi1, TOTTHOIIOETHCS PIBEHD CTPYKTYPHO-(YHKIIIOHAITb-
HUX 3MiH y TKaHHHAX Ta OpraHax. BUsBIeHI po3iaau HOCATS, K IIPaBUIIO,
JNCKOMIICHCOBAaHUI XapakTep, CTYNEHb IUCTPOQIYHUX Ta NECTPYKTUB-
HO-JICTEHCPATUBHUX MPOIICCIB CBIAYATh Ha KOPUCTD YHEMOXKIIUBICHHS BiJl-
HOBHHX IIPOLIECIB y CUCTEMI Ta OpraHizMi y minomy. Came TakKuMHU HO30J10-
TYHUMHU OAMHUISAMU sBIAIOThCS repnernyHa (I'T) Ta GabesiitHa iH(ekuii
(BI) [2, p. 278]. Meroro 3alIaHOBaHOTO JOCTiKEHHA Oyno 3’gcyBaTu
MIPOBiHI MOMEHTH CTpaTerii JOCIiKEHHS CTPYKTYpHO-(QYHKIIIOHATBHUX
3MiH y TIEYiHII 32 YMOB €KCIIEPHUMEHTAIBHOTO 0abe3io3y Ta reprneTHyHol
iHpekii. O0’€KTOM 3alUTaHOBAHOTO JIOCIHIDKEHHS CTaJIM PECIOHICHTH
Ta eKCIIEPUMEHTANIBHI TBapUHH 3 03HAKAMH 3aXBOPIOBAHHS HA 3a3HAYCHY
TaToJIOTit0, BiacHe ii 30yaHuKH. [IpemMeToM JoCiKeHHsT Oylu cTpaTe-
Tist CTPYKTYPHO — (DYHKI[IOHAJIBHHUX 3MiH, [0 PO3BHUBaJIKCh 3a yMoB I'] Ta
Bl, ixust cnienuika, xapakrep, nmouHa. HoBH3HA 3asBICHUX JIOCTIIKSHb
MoJIsira€ y BU3HAYCHHI CTparerii pO3BUTKY CTPYKTYpPHO-(PYHKIIOHATHHUX
MPOIIECiB 32 YMOB PO3BUTKY HOBHUX Ta MAJIOBHBYCHUX EMEPIHKCHTHUX
3aXBOPIOBaHb 13 JIMXOMAaHKOBUM, MEUIHKOBUM CHHIpOMaMHu. MeTonomo-
riYHe MIATPYHTTS IOCHIDKEHHS Majio Xo4ya W By3bKOCHEIliali30BaHHUN
(mepeBaXkHO, MOP(OIOTIYHMIA), TPOTE, KOMIIEKCHHI XapakTep (MaKpOCKo-
i1, TICTOJIOTiS/IUTOJIOT s, YABTPAMIKPOCKOIIiS, 110 TOCHITIOBAIHUCH PE3YITb-
TaTaMH KOMII' FOTepHHUX Jociipkenb, KT, aHAMHECTUYHHUM aHai30M).
VY pesynbTari 3a104aTKOBaHUX JIOCIIIHKEHB OyJI0 BCTAHOBJICHO, 11O MTEYiHKa
sBIsiEThesl TapreTHUM opranom st I'l Ta BI. CtpykrypHO-(QyHKIIOHAIBHI
3MiHH, IO BiOyBarOThcs y Hil (1K y pasi bl, Tak i I'l) HOcATh dazHmii
XapakTep Ta IMO3HAYAIOTHCS MOSBOO IIJI0T HU3KH MaKpO-MIKPOCKOIMIYHUX
po3ajiB (remaTtomMeraiis, 3MiHU MOBEPXHEBOI apXITEKTOHIKH IIUJIHMX KJIi-
TUHHUX TOMYILIIH, TOsSBa JOKAITEHIX KPOBOBIIIMBIB, PO3BHTOK CYOKaIICy-
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JISPHOTO HAOPSIKY, TIraHTOKIITHHHOTO MeTamMopdo3y, 6azodimizaris 1To-
IUIa3MH, Tinepxpomaros) [6, p. 336-338]. Sk y pasi Bl tak i 'l cBoepinamm
YHHOM Ha BTOPTHEHHS 30yIHUKIB pearye mepudepudHa KpoB (€pUTPOIU-
TapHa JIaHKa TeMOIIoe3y), /e MOXKIMBUM CTae Oe3nocepenHe BU3HAYCHHS
napa3utis (bI) Ta o3Hak onmocepeakoBaHoro BIUUBY Bipycy, 'l (HasBHICTD
CIakKiB, AerpaioBaHUX (HOpM, CTOPOHHIX BKIIIOUECHB). Mopdosoriuna cyT-
HICTh BU3HAUEHMX 3MiH (TITIHTOKIITHHHUNA MeTamop(o3, TrinepxpoMaros,
iHGinpTpamnis, nporidepaTHBHI peakiii, 3MiHA y MMOBEPXHEBIH ITUTOAPXH-
TEKTOHIIl EPUTPOILUTIB, HEKPO3, TPOMOO03, eMOOIis, TPODIYHI PO3ITaIH)
[IJIKOBUTHM YHWHOM ITFOCTPY€E KIIIHIYHHMNA repedir (JIMxoMaHKa, Tenaro-,
rernaTo-CIjICHOMeraisi, 00JbOBUI CHHIPOM, THTOKCHKAIIiS]) 3aXBOPIOBaHb
(dopmu Ta cTanii) Ta BU3HAYAE PU3UKU PO3BUTKY YCKIATHEHB, XPOHI3aIIii,
MOYJIMBOCTI Ta MEPCHICKTHBH TEXHIKW MPUBEHTAIIN, Y PEIITI PEIIT, IXHIN
¢inan [4, p. 489-491]. 3 omsany Ha 1e, 3’ICYyBaHHS MPOBIIHUX HAIPSMKIB
cTparerii CTpyKTypHO-(YHKLIOHATBHUX 3MIH Y IEYiHIIi 32 YMOB €KCIIepU-
MeHTanbHOi BI Ta I'l, € BogHOYAC CpUATIMBUM MOMEHTOM Y MEPCIEKTUBI
HaJaHHS e(DeKTUBHOI TepareBTUYHOT JJOTTIOMOTH HACEJICHHIO Ta MPUBEHTA-
11T MOKITUBUX HACIIJIKIB IIUX 3aXBOPIOBAHbB.

2. CTpyKTYypHO-(pyHKIiOHAIBLHI 3MiHU y nmedinni npu bI

BuB4eHHST CTPYKTypHO-(QDYHKIIIOHAIEHUX OCOOMMBOCTEH MEYiHKH IMPH
eKCIIepUMEHTaAITbHOMY 0a0e31031 3/1IICHIOBAJIOCH Y CYBOPii BIAMOBIHOCTI
JIO CTAaHJIAPTHHUX CXEM 1 AJITOPUTMIB. BpaxoByrOUH IIMPOKY CHIEKTPATBHICTD
il KJIITHHHUX TOMYJISIIHN Ta MoJiMOPHICTh 3MiH, IO BiIOYBAIOThCS y pasi
0a0e3iiHOT 1HBa3ii, METOAOJIOTIS 3alI0YaTKOBAHOTO JOCIIKESHHS XapaKTe-
pu3yBajach oJi KOMIOHEHTHICTIO (Tabnuug 1). 3a pesynabsraraMu 3ano4dar-
KOBaHUX KJIHIKO-MOP(OIOTIYHHUX JOCIiIKEeHb 010J0TUHOr0 Marepiaiy i3
TPy, fKi cTaHOBMIM iHTaKkTHINA KOoHTpousb (IK), BcTaHOBJIEHO, 1O CTPYK-
TypHO-(YHKIIOHAIbHI 3MIHM MEYiHKH IIJIKOM BiJIMOBiany CTaHIApTHUM
aHaToMO-(Di310JI0TTUHUM MapaMeTpaM Ta JIeKAIW Yy MeXKaX CTaTeBO-BiKO-
BOI OHTOreHeTHYHOT HOpMH. OPraHOMETPUYHUX BiJXWJICHb, BIACTHBUX
JUTSL TIOKa3HMKIB aTrpodii/mucTpodivaux 3MiH (TigpomiynHa, anunodiiapHa,
y TOMY 4YHCII, TiaJliHO3, )KHPOBA), JeTeHeparlii, IPOsIBiB aronTo3y BHSIB-
neHo He Oymo. O3HaK HOBOYTBOPEHB, PO3BHTKY METACTATHYHUX MpOIIe-
ciB, a0OcCIeciB, MACHBHOTO HEKpPO3y, KAIBIU(IKATIB, IPOSBIB TCIBMIHTO31B
(ex1HOKOKO3) He BUSIBIISLIIOCH. HassBHICTH pO3BUTKY crieliuDigHUX THPEKITi
(TyOepKynb03, cudisic), 03HaK Malspii, 0a0e3103y, TPUXIHETHO3Y, TOKCOII-
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nma3mo3y He noseneHo. Mapkepu Ha BIUJI/CHIJ, BT, repmernanoi indek-
1ii BUSBUINCH HETaTHBHUMH. AHOMAJiil/Bajl pO3BUTKY OpraHy (Timoruia-
3is, HEPO3BUHYTA OJlHA 13 YOTHPHOX UYACTOK, YPO/DKEHA IemaToMeralis,
MOJBiiiHA MeYiHKa 3 MOo3Ha4YeHoi AudepeHuiaiero Ha aBi 4acTku, aedop-
Mallis OpraHy i3 BUIMHAHHIM OKPEMUX AISTHOK — Mapkep AiadparManbHOi
TPHKi) B )KOTHOMY i3 BHIIAAKIB HE 3apeecTpoBaHo. IlopymieHs KpoBooOiry,
3anajbHUX TporeciB, Gpidpo3y, pereHepaliiii, 3aKpUTUX YIIKOJKEHb (TTij1-
KalCyJIbHUX PO3PHUBIB, PO3PHBIB BIACHHUX 3B'S30K IEUIHKN), BOTHUII KPO-
BOTBOPEHHS (SIK HACIIAKIB OCTTeMOpPAariiHUX aHEeMid, OCTEOCKIIEpPO3y Ta
3NIOSKICHUX aHeMiid) He BusiBieHO. Ad oculi me4iHKa TEMHO-YEepBOHOTO,
YEePBOHO-KOPUIHEBOTO/IIEIIISTHOTO KOJBOPY, IMajKa, OJIHMCKyda, ME30MOp-
¢Ha, 30BHI HaraayBajia cO0OI0 BEIETCHCHKY pakoBUHY. Ha motuk oprax
M’SIKOT, TAIanMBol (MpykHOT) KoHcUcTeHlii. TornorpadiuHi KoopauHaTH
BIJIIIOBIIaJIM CIIPABXKHIA aHATOMIYHIA HOpMi. MaKpOCKOIIIYHO Ha PO3THHI
MeuiHKa pO3TalIOByBalach y YepEBHiN MOPOKHUHI IPABOPYY BILEPTH UEPE3
HaJ4epeBHy 00JIacTh J10 JIiBOTO miapedep’s (y caritajbHii MIOLUIMHI YiTKO
crepeny — Ha3aj, (pPOHTANBHO, OKPECIIOIOUN HU3-BEPX, TOPU3OHTAIBHO: 3
HE3HAYHUM BiIXWICHHSM BEPX-HU3), 3BEPXY MEXKYIOUH i3 HIJKHBOI ITOBEPX-
Hero giadparmu. BurayTa giadparmanabHa MOBEpXHS Opi€HTOBAaHA JOBEPXY
Ta Ha3ajA. Y NepenHiil mo3uIil TiBOpyY TiIO OpraHy CTaBajo OUIBII BHTO-
HYCHHUM, WOTO Kpail 3aroCTpeHuM. Y 3ariuOJIeHH] MpaBoi MOB3I0BXKHBOT
00po3HU criepeny noOpe BidyamizoBacs xoBuHHE Mixyp (KM). 3a ymoB

Tabmuns 1
Cxema qoCJTi/IKeHHsI eYiHKHY NP eKclepuMeHTaJIbHOMY 0ade3io3i
Ta repneTudHii ingexuii (MikpockomiuHi 10CTiTKEHHST)

N
3abapBiieHHs Tun TkaHUHU
n/n
1 | FemarokciniH-¢03iH, a3yp-c0o3uH, 3a CIHOTyYHa
Patitom, I1anmenreiimom, PoMaHOBCHKHM-
Iim3ot0, Maiin-I proHBasba0M 3 moiia-
POBHM 3a0apBIIeHHSM J{iaMaHTOBHM
3€JICHUM
2 | Asyp-II-eo3in eniteniagbHa
3 |3allluxara, Bpamre, cpiGiennsm 3a enirernianbHa, CIIOIyYHa, HEPBOBA
PacckaszoBoro
4 |3a Ban-TI'ionom CIIOJIyYHa, eriTelianbHa, M s130Ba
5 | Cynan-II; cynan -11I CIIOJIyYHa
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OIIISAZIOBOTO JIOCTIDKCHHS, — BOPOTHA BEHA Ta MEYiHKOBa aprepis, JiMda-
TUYHI CyIWHH, )KOBYHUH MPOTOK IUTICHI 3BiIyCLIb BKPHUTI JTHCTKAMH OYe-
peBHHH, MO (HOPMYE MEUIHKOBO-ABAHAMIITHIIATY 3B’ SI3KY, IO IIPOIOBKY-
€TBCs Y TIEUiIHKOBO-IILTYHKOBY 3B’sI3Ky Ta MaJHii CaJbHUK.

3 omIsAy Ha €KCHEPUMEHTAIbHUN CETMEHT JOCHTIPKCHHS, MPOBOIIIN
CIOCTEPEIKEHHS, 1[0 CTOCYBAIUCH CTPYKTYPHO-(DYHKIIIOHANBHOI XapaKTe-
PHUCTHKH NEYIHKM OKPEMUX BHIB IPU3YHIB, TPAAUIIITHO 3aCTOCOBYBAHHX Y
HAYKOBO-JIOCITHAIILKUX IUJISX. [3 3a3HAUEHOI0 METOM0 710 00’ eMy BUOIpKH
BBOJIMJIM TBapWH 00O€ CTAaTi 13 YMCIIa, MOHTOJILCHKUX MIIAHOK, Meriones
unguiculatus (n=55, Baroro 45-90 1, BikoM BiJl 9 110 22 THXKHIB) Ta 30JI0TH-
cTUX (CUPIACHKUX) XOM SKiB, Mesocricetus auratus (n=45, Baroto 30-45 1,
3 BIKOBUMH IapaMeTpaMH, JICHTHIHUMH THM, IO Y TONEPEAHIA TPyIIi,
9-22 TwxkHs). Cnij BIAMITATH TEBHY aHATOMIYHY 1JEHTHYHICTH IHOTO
OpraHy Ui KO)KHOTO i3 BHIIB LUX JIAOOPAaTOPHHUX TBAPHH, CTAOLIBHICTH
iXHBOI CTPYKTYPHOI Oprasizauii 3a yMOB aHaTOMO-(i310J0Ti4YHOT HOPMH
Ta CTATEBO-BIKOBOI Mexi. Y KOXXHOMY i3 CIIOCTEpEXEHb BiaMidaau Oara-
TOYACTKOBY OylOBY HEYiHKH, ii BEIMKi po3MipH (3HauHE (DYHKI[IOHAJIBHE
HAaBAHTaKCHHS K Ha (UIbTpaniiHuii opra), 00’€MHO-BaroBi MOKa3HUKH.
OO0O0B’3KOBHM UYHHOM BJIABAJIUCH 0 TOHNOTrpado-aHAaTOMIYHOTO aHAIi3y
OpraHy, XapakTepHUCTUKH HOro MPOCTOPOBOi KOHQIryparii JIOKaIbHHX
KOOPJIMHAT, TOJIO-, CHH-, Ba3oTorii. s IK ekcniepumenTy BinOupam e
Ti BapiaHTH, 110 HE MICTHJIH O3HAK HASBHOCTI TCJIEMIHTIB, TUCTPOQIUHUX
MIPOIIECIB, 3aMaIbHUX PEaKIIii.

MaxkpOoMIKpPOCKOITIYHO: KPOBOHOCHE pYCJIO TIE€YiHKH BIJIIOBILIAIO
OJTHOMY 13 BapiaHTiB aHATOMO-(i310JIOTTYHOI HOPMH, CKJIAJAIOCh i3 BHY-
TPILIHBOOPTraHHOI YaCTHHU BEHO3HOI BOPOTHOI CHCTEMH, IPEHAKHOI CHC-
TEMH [EYIHKOBHX BEH 1 MEYIHKOBUX apTepiid. ApTepiaiibHe KPOBOIMOCTa-
YaHHA PSCHE, JOCTaTHE, 3a0e3MedYeHe MeUiHKOBOIO apTepieo. Y OKpeMHX
BUIAJKaX BCTAHOBJICHA HAsBHICTH JOJATKOBUX TMEYIHKOBUX apTepidl (3a
paxyHOK po3rajlyeHb 4epeBHOI Ta BEPXHBOI ME3EHTEpialbHOI apTepiii).
Jlimparnynre pycno mediHKK Oylio TpPEACTaBICHE PO3Tally’KEHOK Mepe-
KEI0 TIOBCPXHEBUX Ta IMHOOKUX JIIM(paTHIHUX CyAWH, 10 HAAABAIN CBIH
BIJITIK JI0 perioHapHHX By37iB. [loBepXxHEBa cOMATOApXUTEKTOHIKA 3a3HA-
YEHHUX OpraHiB Oyja 4iTKO Opi€HTOBaHA HA HOPMO aHATOMIYHI MapaMeTpu
BHJIOBOT Ta cTareBO-BiKOBOiI cnerndiku. Tororpadisi, Ba3o-, CHH, TOJIOTO-
TTis BIJIIOBIIa)Ia CTAHIAPTHUM ITOKa3HUKaM HOpMHU. KoxkeH 13 perioHapHHuX
BY3JIIB MaB T1ajieBe 3a0apBICHHS, IIAJKy OJHMCKY4y IOBEPXHIO, MPYKHY
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KOHCHCTEHIIIIO, BUIAaBaBCs TBEPAUM Ha JOTHK. OpraHu po3TalioBYBAIUCH
BiJJOKPEMJICHO OJ[HE BiJI OJJHOTO, HE YTBOPIOBAIM KOHITIOMEPATIB, HE BHPIi3-
HSJIMCh HAABHICTIO O3HAK HAOpAKY, 3amayibHOi 1HQINbTpalii, po3BUTKOM
nponideparuBHUX sABUIL. PO3BUTKY HEONpOIECiB, MOSBH KaJdbIH(]iKaTiB,
HEKpO3y BCTAHOBJICHO He OyI10.

MaxpoMiKpOCKOIIUHIH aHai3 MpenapaTiB NEYiHKY, B3ATUX BiJl 0COOUH
3 6a6e3103HOI0 iH(eKIieo iH)EKIiE0 TOBIB HASIBHICTh PO3NAMIB Y CTPYK-
TypHO-(DyHKIIOHANBHIH apXiTEKTOHINI OpraHy. AHaTOMiduHa 30€PEKCHICTD
BHSIBIISUTACH  BIJIHOCHOIO, CIIOCTepirajach JaOiabHICTE OlOMEXaHIYHMX
BIIACTUBOCTEH (MO3HAYEHI 3MiHM y 00’€Mi Ta PO3MIPOBO-BaroBUX Iapa-
MeTpax). BupueHHs aHaToMO-TOnorpadivyHoi Crielu(ikyi MediHKA Mpoe-
MOHCTPYBAJIO HAasBHICTH MMOMITHHX 3MiH y CKEJIETO, CHH, TOJIO, OPTaHy, 1110
Y3TOKYBAIOCHh 13 JAQHHMH IIOJO BCTAHOBJICHOI T'e€NaTo-CIUICHOMEralii.
OpraH MaB NIUTbHY KOHCHCTCHIIII0, OyB TBEPIUM Ha TOTHK, IPYKHIM, TIIa-
KHM, M1CYaHO-KOPUYHEBO, CIpO-KOpUYHEBOro 3adapeieHHA. Ha momepe-
KOBOMY 3pi3i NEYiHKM YTBOPIOBAIHMCH HEPSACHI TEMHO-YEPBOHOIO KOJIBOPY
KpaljIMHU 3MYTHUIOl piavHH. MaKpOMIKpOCKOIi4HO: OyaoBa MEUiHKH
nudepeHIiifioBana, Karncyna Ta mapeHxima Jo0pe MO3HaueHi, YiTKO Bifo-
KPEMJIIOIOTHCST OJJHE BiJ OJJHOTO. Benmki cyauHU opraHy, >KOBUHI TPOTOKH
3110Th, yTPUMYBAIIN 3TYCTKH KPOBI Ta KOHITIOMEPATH >K0B4i. [ icTonoriuno:
Karicyla IiicHa, 6e3 e()eKTiB IIUTO Ta PETIKYIOApXiTEeKTOHIKH, CyOKarcy-
JISIPHUX BOTHHMII KadbIHHO3Y. CIIOTydYeHOTKaHHHHA CTPOMA JIOJTydana Koja-
TCHOBI Ta PETUKYJISAPHI BOJIOKHA, HA0YXJIi, 3 03HAKAMHU HAOPSIKY, XapKTCPHUX
PO3BOJIOKHEHB Ta PO3MIApYyBaHHS. 3a0apBICHHS OCTaHHIX HEOTHODITHE, B
OKpEMHX BHUITAJKax BKpail Timoxpomue. CyOKarcyIsspHUI IPOCTIp MiCTHTh
JIOKaJbHI BOTHHIIA AJBTEPATHBHOIO 3alaliCHHs, IO CYIPOBOIKYBAIUCH
TUTIOBUMU JIJIsl 3a3HAYCHOTO ()EHOMEHY JICHKOIIMTAPHOIO 1H(IIBTPAIlI€TO,
nponiepaTiBHUMHU PEAKLIsIMA TapEHXIMaTo3HOTO JIM(OiTHOTO KOMIIO-
HeHTy. [lapeHxiMa MeuiHKH HEoAHOpinHA 3a OynoBoo, Au(epeHIiioBaHa,
Bi3yasi3oBaHa. 3a0apBICHHS y NEBHUX BUMAJIKaX HAraaye «IIaXiBHHUIIION,
B SAKIi MUISHKK Tinmepxpomii 3MIiHIOIOTBCSI TIMOXPOMHICTIO. B umcens-
HUX OIVISIOBUX JIOKyCaxX HasiBHI BOTHHINA OiJIKOBOI Ta KMPOBOI JUCTPO-
¢ii [ediHKoBI Tpiagy BUIISAAJANIN SK TPUCKIAIOBI 13 TICUIHKOBHUX BEH,
apTepiil Ta eKCIEHTPUYHO PO3TAIIOBAHHUX JKOBUYHHX IPOTOKIB. Y OTBOpax
3a3HaYCHUX CTPYKTYP MPHUCTIHKOBI TPOMOM, MIJIIKI KOHIVIOMEPATH KOBUI.
Baromum apryMeHTOM Ha KOPHUCTH HTapIEIONSIPHUX 1HBa3ii 30yIHHUKIB
cTaja MUPKYIIIOI0Ya JJAHKA €PUTPOIIHTIB,- TIONICIIEKTPaIbHa 32 THITOJIOTIEI0
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dopm (chepo-, cromaro-, akaHTO-, EXiHO-, IETMATOLUTO3) Ta JHHAMIYHA 32
BJIACHOIO (DyHKIIIOHATBHOO aKTUBHICTIO (I10sIBA TA 3POCTAHHS YUCEIBHOCTI
BUIIAAKH cla/KyBaHHs). JlonaTkoBuM iH)OpMaTHBHUM

pecypcoMm ciyryBaiu (hakTH YIIKODKEHHS eHAOTelNito (PpopMyBaHHS
nop, nedekTiB, mosBa Ta PO3BUTOK JECKBAMAIIMHUX peakKiliii), 3 mogaib-
muMH (iOpO30M Ta peryKLi€l0 CYIMHHOI CTIHKM HAa T auao(piIbHOTO
HEKpOo3y TKaHUH (puc. 1).

riranrTokATHHHH xiamene:
MeTamMop o3 ePHTPOLHTIE
Aldysia piguHH ol

AUHAODLTLHH dazu KpoEi ¥ nepH-
HEKpO3 aprepiaabHHI MpocTip

opramizauisa l
TpoMOiB nepuapTepiajLHui

HAGpAK

peayruin
CYAHHHOT O
pycaa

VIIKO/PRe HHA
eH/IOTeJHI0 CYAHH

Puc. 1. liarnoctuanuii anroputm cyiuHuux nopyumenb npu I'l ta bBI

VYIBTpaMiKpOCKOIIYHI 3MIHM MEYiHKH, 10 PO3BUBAIMUCH Y HACIIIOK
0abe3iifHOi 1HBa31l, HOCUIM HecneUU(pIUHUNA XapaKTep Ta MO3HAYaJIUCh
pi3HOHanpaBieHuM (Ha3HUM PO3BUTKOM 3arajibHUX/CHCTEMHUX peakiiid:
3anayieHHsl, iH(QIIBTPATUBHUX MPOSBIB, MOSBH NPOTi(PEPATUBHUX EIEMECH-
TiB, TucTpoii, Hekpo3y. CyTHICTh KOHCTATOBAaHMUX 3MiH 30CEPEKyBaIaCh
y IUIOIIUHI IXHBOTO MOP(OJIOTIYHOTO PO3yMiHHS 1 TiymadeHHs. OnHak,
BpaxOBYIOUM MOMEHTH JOCTaTHhOI HEBHU3HAHOCTI 3asBIICHOI MaTOJNOTii
(6abe3i03), BijcyTHICTE 00’ €MHOI apXiBHOT 0a3u pedepeHTHUX IMpenapa-
TiB, MUTaHHS IOAO TOTO, Y € HEKPO3 CaMe THM CTaHOM, CYTHICTH SKOTO
PO3KPUBAETHCS Ta MOSICHIOETHCS JIUIIIE ITHPOKHM apCeHaIoM MOp(oIorid-
HUX KOHIICIIIIH, 3aJTUIIaIoch TUCKyciitauM [ 1, p. 2-3; 5, p. 8]. HaBenenni
y3araJlbHEHHS MIAKPIIIIIOBAIN CIPOOU IPYHTOBHOTO OTOTO/PKEHHS (haKTiB
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KOAryJSIIITHOTO HEKPO3y TKAHWH, KIIITUHH SIKUX MaJIH IMO3HAYCHUI BMICT
npoTeiniB (Ha BigMiHy BiJ (haKTiB KOJIKBAIII{HOTO, KOJM MOBA HIILIa IO
peaKIlito CTPYKTYP 13 TPaJAMIITHO HU3BKOIO KOHIICHTpAIli€to OiKiB). Bax-
JIMBOIO CKJIAJIOBOIO TATOT€HETMYHOTO CIIEHAP110 TIeYiHKOBO1 (ha3u 0abe3103y
BBaXAJI ONOCEPEAKOBAHI 3MIHU CyOMIKpPOCKOMIYHOI OyIOBH aKTyalbHUX
KOMITOHEHTiB OCHOBHUX KJIITHHHUX MOMYJIAIIN oprany (sapa: Kapiopekcic,
-TIKHO3, -JII3UC; [IUTOIJIA3MU: KOATYJIAIisl, IEPETBOPEHHS PEUOBHHH ITUTO-
IUTa3MaTUYHOTO BMICTY Y ACTPHT) 32 YMOB OUIBII MEHII ITPOJIOHTOBAHOTO
BILTUBY crieninpigyHuX GepmenTiB 6ade3iit. OHUM i3 6e33anepeyHnx JoKa-
31B IHOTO CIYTYBAJIH PEaKilii TKAHUHHUX KOMITOHEHTIB YIITKO/DKEHUX KITi-
THH Ha HaBITh MOIIWPCHI/TPaAMIIIiHI OapBHUKH (piBHOMIpHE TU(y3HE Yn
(dparmMenTapHe 3a0apBICHHS OUTOIUIA3MHU, SApa, MO3AKIITHHHUX CTPYK-
TYp), BUSIBICHHS Pe3epBaMH CyYaCHUX METOIB 3a0apBICHHS/KOHTPACTY-
BaHHsI IHTPAICIUTIONSIPHHUX BKIIOUCHB (3acTocyBanHs ocMito (IV) y Tpan-
CMICiiHIH eNeKTpOoHHIN MiKpockomii). 3a3HaueHi migxoau, MOpQOIOridyHO
JIATOBaHI MEBHOI0 BIJITEPMIHOBAHHICTIO MMOCTMOPTAJIILHUX TIOAIN, BUSBU-
JIUCh AOCTAaTHBO JIEBUMH, MPOTE, 3a IXHIMH JIAIITYHKAMH JIOBOJ1 CKJIaJTHO
JIOBOJIUJIOCH BU3HAYATH CTaJiHHICTh JECTPYKTHUBHO-ICTEHEPATHBHUX
MPOIIECiB, TOCHIAKYBAaTH y ACTANSIX PyHHIBHI MEXaHI3MH Mapa3suTapHUX
iHBa3iil, aJICKBaTHICTh BU3HAYCHUX MOP(OJIOTiuHMX MapkepiB. BcraHos-
JIEHE CIIOHYKaJO0 JI0 MIpPKyBaHb BIANOBITHO JU(EpEeHIIHOTO aHami3y
OTPUMAHMX PE3YJbTATIB 13 THMH, 10 BUHUKAIOTh Y pa3i 4acTKOBOTO abo
MapIiajTbHOr0 HEKPOo3y/ MOCTMOPTAILHOTO ayTomi3y (Jie MpoBiTHA pPOJb
HAJICKUTH MPOTCOTITHIHAM (PEepPMEHTaM, CHHTC30BaHUM 30yTHHKAMH, Ta
MOJABIIIOMY PO3ILIABICHHIO TKAaHHUH). OTKe, CTaBaB IILIKOM 3pO3yMIITUM,
TOW (hakT MmO pajguKaizalis MODIIIB Y HAMPSIMKY BUKIIOYHO MOpdo-
JIOT1YHOI CKJIaJI0BO1 (Pi3HOOAPBHICTH CIEKTPY OTPUMAHUX YLIKOIKEHb)
y TeHe31 HeKPOTHUYHUX NPOoLeciB He OyB KOPEKTHUM, 3 OIVISIy HAa MOX-
JUBICTh «TaK 3BaHOI (i3iojoriuHoi» 3arnbeni KIIiTUH (CMEPTh TKAHUH/
KIIITHH Ha TIEBHUX CTaisX OHTOreHe3y, Mmeramopdosn). Came KOHIIEMIIis
(13107I0TIYHOTO HEKPO3y MiAirpiBajga PO3yMIHHS 3alporpaMOBAaHOCTI Y
3aruOeni KITHHM (aronTo3) Ta MOXIIHUX MOMEHTIB, IO MEBHOK MIpOI0
MOSICHIOIOTh CITIBBIJTHOIICHHS MK T€HETHYHMMH (DaKTOpaMu CMepTi Ta
SMIreHeTHYHNUM BIUIMBOM. 3 ypaxyBaHHSIM THIIOBHX CTapTOBUX, YIIKO-
JUKCHB, SIKUMH Bi3yali3y€eThcsl 1e0r0T 0abe3iiiHOol 1HBa3il Ta YHEMOXIINB-
JIIOETHCST CTPYKTYPHA IUTICHICTh MEMOpPaHU TapreTHOI KJIITHHH, CTaBaa
3pO3YMIJIOI0 POJIb 3MiHAM E€JIEKTPOJIITHOTO OallaHCy, 30KpeMa, 10HIB Kalb-
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mito. be3nocepenHpo 3a 1€ CXeMOoI0 pealtizyBanach GopMysa/ alropuT™
cMepTi/ Hekpo3y/ ayTouizy/ amonto3y. [lepBUHHI YIIKODKEHHS MEMOpaHH
MIPU3BOAATE JIO 301UIBIICHHS 11 MPOHUKIUBOCTI JJIS 10HIB KaJIbIIiI0, TOPY-
IICHHS KalbI[IEBOTO0 HACOCY Ta 3POCTAaHHIO MOTO BHYTPINIHBOKIITUHHOI
koHIeHTpauii [3, p. 89-92]. Kanbuiii cTaBaB MOCEPEAHNKOM y BUCHAKCHHI
KIIITHH. 3r0JIoOM JI0 I[LOTO Tpolecy (Y «MeXaHiKy CMepTi») JAO0Iy4alluch
Timign MeMOpPaHHUX KOMIUIEKCIB, KUCIOTHHH CKJIaJ SIKUX KOPETIOBaB 3
BIKOM PECIIOH/ICHTA, CTATeBUM IMOKa3HWKaMHU, roMeocTa3oM. [IpuHiumno-
BOIO Y 3B’S3Ky 3 Ii€l0 MPOOJIEMOI0 BHJIaBalIach aKTHUBAIliS JIi30COMAIIb-
HUX (PEPMEHTIB Ta HEMUHYYICTh PO3BUTKY ayToJi3y KIITHH. DakT ydacTi
Ji30coM (BOHM aKTHBOBaHI y KIITHHAX 30yJHHMKA) y Tpoliecax 3arubeini
KIITHH Ta X TMOCMEPTHOTO ayToiizy OyB Oe3mepednnM. OHaK, 3a UM
CJIIJT 3ayBKUTH HA BUKIIOYHY BHOIPKOBICTb Ji30COMATbHHUX (DYHKIIIH, 110
MOJISITANIM Yy aKTUBi3alii MPOTEONITHYHUX (EPMEHTIB OpraHen (HacliIoK
VIIKOMKCHHST MeMOpaHu), 3 iX HACTYIHUM BUBUIFHCHHSM y OTOYYIOUHIA
npocrip. Lle cTaBaio momroBXoM AJis HOAAJIBLIOTO ayToui3y KiIiTHH. Oco-
OnuBHUi iHTepec BUKIIMKala MosiBa ayTo(aryovnx BaKkyolleH, o yTBOPIO-
BaJIUCh Y BI/AMOBiIh HA CHHTE3 MeMOpaH de NOvo HABKOJO YIIKOIKEHOI
JUJISTHKY KITITHHA. 3aBISKH MOSIBI IIMX YTBOPEHb BiI0yBantach JereHeparis
YaCTHH KIJIITHHU 3 TOAAIBIIOK CEKBECTpaIlie€lo (parMeHTiB (aOCOIHOTHO
MiATBEp/PKEHUH HaMU (DaKT 32 PaXyHOK HAsBHOCTI KIITHHHOTO JETPUTY).
Oxkpemi BUCHI 3asIBIISIIIH, [0 CEKBECTPAII€I0 MOKHA HA3BaTH 1 MIKPOKJIIa3-
MaTo3 HEKPOTUYHMX (hparMeHTiB KIiTHHH [6, p. 336-338]. [Iponorxyroun
TEMaTHKY CJI1JT 3ayBaKUTH Y 01K HASSBHOCTI EKCTPAIIi30COMaIbHIUX MEXaHi3-
MiB BHYTPIIIHBOKJIITHHHOTO TIPOTEOMi3y, MPUPOAA SKUX BHBYCHA JTOCHUTH
noBepxHeBo. OTiKe, Mmojanblia J0Js 3aruoiol 3a YMOB Mapa3HUTapHOTO
BTOPTHEHHS KIIITUHHM Y OpraHi3Mi Mo3Ha4yaeTbcs JEKiJIbKOMa BapiaHTaMu
3aBEpIICHHS KUTTEBOTO LIUKITY. 3 OHOTO OOKY, I1e — JII3UC KIIITHH in situ; 3
1HIIIOTO, — HEBIABOPOTHIN (PAronuTo3 AETPUTY KIITHHAMH i3 HAHOIMKIOTO
MOMYJISIIHHOTO OTOYEHHS; B- TPETe: MIrpamis YIIKOMKCHUX KIITHH J0
KPOBOHOCHHX CYAMH Ta IIPOHUKHEHHS iX IO MaricTpajbHOTO KPOBOOOITy 3
(opMyBaHHSM TPOMOOEMOOITiiB Ta PO3BUTKOM CTa3iB i3 MOJAIBIINMH PO3-
JaJIaMH MiCIIeBOT MIKpOIIMPKYJISIIi. SIk BapiaHT, cClieHapito MPOIOHYEThCS
TEHJICHIIISI JI0 OTPYIOBYBAaHHS, IO HEPIJIKO CIIOCTEPIraeThCcs 3a JeTeHe-
POBaHNMH KJIITHHAMH Ta MPH3BOAUTH 3T0JIOM 10 TAKCHCY XKHTTE3IATHUX
KIIITHH, (paronuTosy i 0CTaTOYHOMY 3HUKHEHHIO K CTPYKTYpPHO-(YHKITI0-
HAJIBHOI OJJMHUIII )KUBOTO.
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3. MakpomikpockoniyHuii anajiz nedinku npu I'l

MikpocCKomiuyHa XapaKTepUCTHKA 3MiH Yy Mpenaparax MEUiHKH, B3s-
Tux Bix pecnonaeHtiB IK (cuHapoM panToBoi cMepTi, JeTadbHUIT BUPOK
32 yMOB HEIIACHUX BHUIIAJKIB, aBTOKaTacTpo() IOCIiKyBaIach i3 3aCTo-
CYBaHHSM TpaAMIiitHOI TicTonoridnoi TexHiku. [leuinkoBi wacTkm mo0pe
BiZIOKpEMJIEHi OJ[HE Bijl OJHOTO, 30HOBAHi. IXHS CTPYKTypa yHOpsAKOBaHa,
YTBOPEHHS 30Cepe/PKEH] MK V. centralis Ta Tpuagamu Ha riepudepii. Mixk-
YacTOYKOBA CIIOTyYHA TKAaHWHA PO3BHHYTa ClIabKo, mo0Ope Imo3HavyeHa 3a
YMOB 3aCTOCYBaHHS CIICIIU()ITHUX METOAIB 3a0apBICHHS, TOJJOBHIM YHHOM
MpeACTaBlICHa PETUKYISIPHUME BOJIOKHAMH. [IediHKOBI OalKH POKEBOTO
KOJIbOPY Y BIATIOBITHOCTI JIO IMITpErHaIlii cpibioM, BUCIIAaHI TeMaTOUTaMU,
110 pO3TalllOBaHi pajialbHO Ta BiJcenapoBaHi cuHycoinamu cyauH. [loma-
pOBa JIOKaJi3allis renaTouuTiB YiTKO Bi3yani3oBaHa, Ha MPeACTaBICHUX Mpe-
maparax pyiHarii npomapkiB He BCTAHOBJIEHO, YTBOPEHHS 1e(EKTiB, (ax-
TiB 3aIyCTiHHS, OTBOPiB Hemae. KIIITHHU XapaKTepu3yloThCs I’ SITUKYTHY,
OKTOiTHY (hopMy, ITITFHO MPUMHUKAIOTH OHE J0 OIHOTO, KOHTAKTYIOTh 32
PaxyHOK pO3BHHYTHX JEMOCOM. 3a 3BHYAil, y TemaTuTax MiCTHTHCS OJHE-
JIBA BEJIMKHUX KPYIJI0i (POPMHU JUIIIOITHUX/TIOMITUIOTIHUX siAep, Mo 3aiimMa-
I0Th Maibke %2 TommHN nuTorutasMu. LluroriazmMa HacHdeHa opraneIaMu
Ha KIOTaNT EHIOIDIa3MAaTUYHOTO TPaHYISIPHOTO PETHKYITyMa, MiTOXOH-
JPISIMH, YTPUMY€E YHCEIbHI TMOKH TITIKOTeHY, Jinian. [lepucunycoinaibHi
JITONUTH — TPUKYTHOT (hOPMH, PO3TAIIOBAHI PO3PI3HEHO MPOMIXK Teraro-
UUTIB. MIXKYaCTOUKOBI KaliIsIpU MarOTh THUIOBY Ul MIKPOCYAHH OYIOBY,
3 BHYTPIIIHIM €HAOTENialbHUM LIApOM 13 €HJOTETIOUUTIB y ILIIbHOMY
OTOYEHHI 3ipuacTux MakpodariB. MIKpOLUUPKYIATOPHE PYCIO AKTUBHE,
MaJIo, 3arajibHUM YMHOM, IIUPOKO po3raiyxeHy OyaoBy. Ha xopucts iforo
(131070T1YHOT AUHAMIKH CBIAYHIIN BiJICYTHICTH TPOMOOYTBOPEHB Ta (PEHO-
MeHy ¢opMmyBaHHsS cTa3iB. O3HaK arperaimii Ta miamene3y €pUTPOLUTIB,
{XHBOTO CIIaJKyBaHHHS BCTaHOBJIECHO HE Oyio. [Ipeacrasnena Buie CTpyk-
TypHO-(YHKIIIOHAJIbHA JIMHAMIKA TICYIHKHU ITUJIKOM BIJTIOBiaJia BapiaHTy
THTaKTHOT HOPMH Ta JOBOJMIIA (PAKT ajeKBaTHOI (hi3i0JI0Tii oprany 3a yMOB
BIJICYTHOCTI (haKTOPIB PU3HMKY Ta arpeCHBHOTO 010JIOTTYHOTO BILTMBY Ha HEl
BipycHOro areHty (Bipycy mpocrtoro reprecy, BIII'1/2). TloctHaranpHui
OHTOTEHE3 HaWOTBIIOT 3271031 TPABHOI CUCTEMHU JIFONUHH, IO BiIOYyBa€THCS
3a yMOB 3aro0iraHHs BIUIMBOBHM CTPECOBUM (DakTopam pi3HOI MPUpOIH,
CHpUsi€ BIATBOPEHHIO HOPMO(]i310J0TT4HOT KAPTUHHU PENOMYISLIHHUX MPO-
LIeCiB y KIIITUHAX TEYiHKHU, JOCTaTHHOMY HACHUYEHHIO 11 TKAHWHHU KHCHEM
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gyepe3 CHUCTeMy MOPTalbHOI BEHH Ta TEYiHKOBOI apTepii, aJlcKBaTHIH Ta
CBOEYACHIH JeTokcHKalii, Metaboi3My. Bce 3a3HadeHe BHIE 3yMOBIIOE
Me3oMOoppHUN THI (HOPMYBAaHHS MEUIHKH y MOCTHATANBHUN MEpiof, IO
YHEMOXKJIMBITIOE TOSIBY TATOJIOTTYHUX 3MiH Y Hill Ta CTBOPIOE Oe3abTepHa-
TUBHI YMOBH JJIS1 PO3BUTKY OKPEMOTO KJIIHIYHOTO CIOXKETY.

JleTanbHuil aHami3 mpemapariB 0i0JOTiYHOTO Marepiany, IO CTaHO-
BuB KI' 0OcTeXeHHS Ta MPUHIUIM TIarHOCTHKH PHU3UKY po3BUTKY ['BI
ta Bbl, moBenn HasgBHICTH BHPA3HOTO MOIIMOPQiI3MY Y ACKIApPOBaHHUX 3Mi-
Hax (Tabmn. 2). Crpareris po3BHTKY MaTOTEHETUYHOTO CIICHAPi0 32 YMOB
BuHUKHEHHs [ momydana HampsMKH, 0 BiIMOBITHUM YHHOM BijzoOpa-
JKaJIM XapaKTepHY JUIsl [IUTOIATOTeHHOTO BILTUBY 30y/IHHKA crienndiky Ta
JIMHAMIKy XBopoOu [7, p. 1-5]. V pe3ynbrari 0yi0 OKpecaeHO MPOBITHHHA
HanpsIMOK KJIIHIYHOT MaHidecTallii, skuid BiMoBigaB Mop(hOJIOTiYHUM
BapianTtam ['.

MaxkpocKomiyHO MeviHKa Majla BUDVISL OpPYKIBKH 3 IOMITHO OKpecie-
HUM MTOBEPXHEBUM MAIIIOHKOM JJ00pe Bi3yasi30BaHUX, PI3HUX 32 TNIMOMHOIO
60p0o3H, 1110 YiTKO BiJOKPEMIIIOBATIICH OAHE Bi ogHOrO. [loBepxHs oprany
TBEpPAA, TEMHO,- Cipo — KOpu4HEBOro Konbopy. IIpocTopoBa koHbiryparis
3MiHeHa y Oik remaromMeranii. Po3MipoBi Ta BaroBi MOKa3HUKHU 3MiHEHi y
0ik 3poctanHa. Ha motwk opraH BHIaBaBCS HENIJATIMBHUM, IMPYKHIM,
rpyoum. [ledyinka 6e3 XxapaKTepHOTO IVISHIIEBOTO OJNHCKY, 13 3aKpYIJICHUMHU

Tabmurg 2
Cxema giarnoctuxu pusuxky po3sutky I'BI ta BI
Hassuictb (+) ado BigcyTHIicTb (-)
. . MOP(oJIOTiYHIX
cepoIOTiYHHX MapKepiB .
3MiH B
repneTuYHol 0abesiiiHoi - .
indexuii (HSV 1/2)|  indexuii (BI) frediHmt - KpoBl
Bucoxkuit + + + +
CTYIIHb PU3UKY + + + -
3aXBOPIOBAHHS + + - -
Cepenniit + — + —
CTYTIiHb PU3UKY +
3aXBOPIOBAHHS peumausu ['BI
Huspkuii cry-
MiHb +
PHU3HKY 3aXBO- nareHTHa ['BI - - -
pIOBaHHS 0e3 pennanBiB
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KpasiMU, BHIAETHCS HAOPSIKIIO. 32 HAIIMMHU JaHUMH, YIIKOKCHB IIiTic-
HOCTI KarCyJid BCTAHOBJICHO HE Oyi10. SIBHII KaTbIUHO3Y, IPOQY3HUX KPO-
BOBIJIMBIB, TOSIBU Ta PO3BUTKY HOBOYTBOPEHb, IyXJIMH, PO3PUBIB MeXa-
HIYHOT IPUPOIM HE BCTAHOBIICHO. AHOMAJIiil PO3BUTKY IEYiHKHU, JKOBUHOTO
MiXypa He CIOCTEpiranoch. 3B’S3KH, BEJIUKI CYIUHHU, IPOTOKU Bi3yanbHO
0e3 3MiH Ta MEXaHIUHUX YUIKO/pKEHb. Ha momepekoBoMy po3THHI TKaHHHA
riNoXpoMHa, 3 OKPEMUMH JIOKAJILHUMH BKPAIIEICHHSMH KOBTOTO KOJIBLODY.
Opran He 3MiHIOBaB BJIacHE 3a0apBJICHHS Ha BiAKpUTOMY MOBITpi. DeHOMe-
HIB TEPMIHOBOTO 3rOpTaHHS KPOBi 3a Yac CIIOCTEPEKESHHS He BiJ0yBaIoCh.
O3Hak MPUCYTHOCTI TeIbMIHTIB/HAUTIPOCTIIINX HE BiAMIYaJIH.

BuB4yeHHS 0COOMMBOCTEH TEYIHKH Yy pa3i PO3BUTKY TE€PIIETHYHOTO
TeMaTUTy MiATBEPIIIO poOOTy TINOTE3y MIOA0 HASBHOCTI MPOIOHTOBAHOI
TOKCHYHOI Jii areHTy y BiJIHOMICHHI O TPOBIAHOT KJIITHHHOI MOMYJISIIi
oprana. Benuki Ta MaricTpaibHi CYIMHU Ha PO3THHAX BUTBHI, 1HOII CITO-
poxuini. OxpeMi NOPTaJbHI TPAKTH MICTHIIM O3HAKU MaJIOPO3IOBCIOIKE-
HOro CKJIepOo3y. Y KPOBOHOCHHUX CYAMHAX MIKpOLUPKYJIATOPHOTO pycia
CIIOCTEpiranu HeYUcCeIbHI TPOMOH, 10 CTUMY/IIOBAIH 32 JKUTTS PO3BUTOK
JIOKAJBbHUX CTa3iB Ta PO3Taau MicleBoi TPo(hiku 32 paXyHOK MPHETHAHHS
IIeMIYHOTO KOMIIOHEHTY. JleTanbHe JNOCTi/KeHHS KPOBOHOCHOTO pyciia
MOKa3aJI0 HAsBHICTh TPOMOO3y Ta eMOOIii, M0 MOSICHIOBAJIO PO3BHUTOK
PO3IIaiB MIKpO IHUPKYIIAIII HA JIOKaIbHOMY piBHI. EpurponnTi xapakre-
pHU3YBaINCh 3MIHOK TMOBEPXHEBOI IUTOAPXITEKTOHIKA HAKIITANT, SIK 1 Y
Bunajakax i3 Bl. TIpore, MacmiTaby TakuxX YIIKOKEHb 3HAYHO IMOCTYIIa-
JIUCh OCTaHHIM. EpUTpOIMTApHI YIIKOUKEHHS OUIBIIIO MIpOI CTOCYBa-
JIUCh TMOSIBH CIAJIKIB (KMOHETHI CTOBITYHKHY), MIKPO-, MaKpo-, cheporu-
to3y. [lomexynn nudepeHmioBany HassBHICTh MOOTUHOKUX JETMATOLUTIB.
JerpanoBani ¢opMu KIITHH B3arajli He CrocTepiraiuch. MikpoCKomivHa
KapTHHA 3BOAMIIACH 0 BUHUKHEHHS aTpodii, TucTpodiuHUX 3MiH y Oprati,
PO3BUTKY AMCKOMILICKCAIl MEUiHKOBUX OalloK, y PEIITi peIIT, BTPAToro
OpPraHOM YacTOYKOBOIO OyaoBH. JIECTPYKTHBHO- JETCHEPAaTHBHI 3MiHU
MPU3BOAMIIN JI0 TODIHUONICHHS! YIIKO/KeHb, TIEPEPOCTaHHS Y OibIN Mpo-
IyKTHBHY, 3 OISy, HA JCKOMIICHCAaTOPHY CKJIAJIOBY CTajilo, IO MO3Ha-
qayiach HeKpo3oM. OcTaHHIN XapaKTepu3yBaBCs MOSBOI KOATYISAIIHHOTO
a00 KOJIIKBaI[IHHOTO KOMITOHEHTIB. 3T0JI0OM HEKPOTHYHI BOTHHIIA HA0yBaIll
reHepaizallii, IepeTHHAIYH MEXKY YaCTOYOK Ta BEJIMKHUX YACTOK MEYIHKH.
Ha mepudepii Takux JIJISTHOK CIIOCTEPIraIiCh 3HAYHO 301IBIICHI Y PO3Mi-
pax TemaToIyTH, M0 BUIUBLIACH MacIITadaMu PSICHOT IUTOIIa3M Ta CITiB-
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BiJJHOIICHHSIM OCTaHHBOI JI0 siApa. Slapa TakuX KIIITHH XapaKTepH3yBaIUCh
creuupiYHUMH JJIsI TePIETHYHOTO BIUIMBY 3MiH: CYTTEBO 30UIBIICHI Y
00’eMi, siiepHa peUyOBUHA 30CEepeKeHa MapriHajJbHO LIOAO Mepudepud-
HUX JIUISTHOK OCTaHHbOTO, (popMyBania 6a30(ibHY CTpiuKy. 3BEepTanu Ha
ce0e yBary IIeHTpallbHi 30HH sIIep renaToOLUUTIB, AJIS SKUX BIACTHBOIO CTAJI0
MIPOCBITIICHHS, TI€BHA TeOMeTpUYHICTh. [lle OMMH MOMEHT, BayKIMBHNA AJIst
KOHKpETH3allii repIeTHYHOro Tenarury, — e 6a3zodinapHi Ta eo3nHODiIbHI
BKIIFOYCHHS Y s/[pax KJITHH, [0 3a3HAJIM BIUTMBY BipYCHOTO BTPYYaHHSI.
[IeHTHYHUM BUSBIIIMCH 3MIHH, SIKi CTOCYBAJIMCh 31pYacTUX PETIKYJIOCH 0~
TemionuTiB. IXHi po3MipH MPOAYKTHBHO 30iNbIIYBaINCh, CHiBBiTHOIEHHS
MK SIIPOM Ta IIUTOILTa3MOI0 3MIHIOBAIOCH Ha KOPHCTH SAPA, BOHO CTABAJIO
BKpail TimepXpoMHUM. SIIpo TaKuX KIITHH XapaKTepH3yBaJOCh MapraHa-
J3aIier0 XpoMaTuHy, GOpMyBaHHSM YHCEIbHUX TIIHOOK, KOMITJICKTAIIIE0
OCTaHHIX y BeNHKi Opwin. Y spax CHOCTepiranyd HasiBHICTh 0a30(iIbHUX
Ta €03MHO(DUIPHUX BKIIOUYEHb. BITUB BipyCHOTO areHTa CIPHSB aKTUBHIH
npounideparii 3ipyacTux eHJOTENIONUTIB Ta MeTaMOp(0O3 KIITUH «TUTYIIb-
Hoi momynsii» neuinku. HaBite Ha 30inbmenHi (x 100-2000) giTko mo3Ha-
YaJIICh TIFAHTCHKI TeMaTOLUTH, PO3MIp SIKUX CYTTEBO NEPEBUIIYBAB BIACHI
nmapameTpu y Hopwmi (20-25 Mxm). BupasHy nuToMeraiiro iHOII JOMOBHIO-
BaJjia moJjisiiepHa crienrdika, KoM y OJHOMY €K3eMIUISPI CIOCTePiranoch
BiJl 5-6 snep um Ounbmie. [{uTorurasmMa Takux KITIITHH, 32 3BHUal, 30aradeHa
YUCENbHUMH BKJIFOUCHHSIMH (OpHIIM TUIIKOT€HY, Malli 3epHa IirMEHTIB,
KUPOBI BKparieHHs). [losiBa TaKuX KIIITHH MOSCHIOBAJAch pe3ybTaTraMu
3IUTTS JCKUIBKOX OKPEMUX KJIITHH 3 (JOpMyBaHHSM CHMILUIACTIB Ta iXHIX
KOMILICKCIB, — XapaKTePHUX ITIarHOCTHYHUX MapKepiB arpecUBHOTO Bipy-
CHOro BTOprHEHHS [8, p. 63-68]. [lopyiieHHs mpocTopoBOi KOH(Iryparii
TernaTouuTiB 000B’SI3KOBUM YHHOM MPHU3BOAMIN 10 OibII BUPA3HHUX 3
TOYKH 30py MikpoTonorpadii oprana, 3MiH, MiITBEPHPKEHHSIMH YOMY CTa-
BaJjia JECTPYKIis IEUIHKOBUX OAJIOK 3 PO3BUTKOM MEXaHIYHUX XOJIECTa31B Ta
PO3BUTKOM BiANOBIHUX 3alaIbHUX peakuiid. OCTaHHIM ()aKTOM MOSICHIO-
BaJIM TOSIBy BOTHHMIN JiMoricTionnTapHoi iHGuIsTpanii Ta npomideparii
xonaHrion. Ha 3miHm, 110 BijOyBallch y BIACHIN TKaHWHI MEYiHKH, pea-
T'YBaJIO CYIWHHE PYyCIIo, Je PEECTPYBAIM IHTEHCUBHY JICCKBAMAIIFO KIIITUH
SHIOTEITIANBHOTO IIapy 3 MOAJBIINM OTOJICHHSM CTiHKH. YIIKOIKESHHS Y
CTPYKTYp1 BHYTPIIIHBOT OOOJIOHKH 1HIIIIOBAIM PeaKilii TpoMOOyTBOPECHHS
3 IOJATBIIIAM JIOKJTEHIM PO3JIaIOM TPO(PITHUX MIPOIIECiB, IO MTPU3BOIIIO
JI0 3raJIaHuX BHUIIIE imeMii, aucTpodii Ta Hekpo3y. BimoMuMu ¢axiBusMu —
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Mophoioramu, TOCITiTHUKaMHU Cy4acHUX iH(EKIi HEOAHOPA30BO 3ayBaXKy-
BaJIOCH Ha T€, IO MIATPYHTTSM JUIS TAKOTO YNHY (PEHOMCHY € pEaKTHBHICTb
MaKpOOpraHi3my, OCJIa0JIEHOTO MOIEPEIHIM IMPOJIOHTOBAHUM MEPiOIoM
BHUHUKJIOI acTeHil [9, p. 1429-1433]. BoaHouac i3 uuM BiIOyBaJoCh MOCH-
JICHHS IECTPYKTUBHOI (pa3u MporeciB, SIKUM y BENUKiN Mipi COPUSIB PO3BHU-
TOK CTaOUTBHOI IHTOKCHKAIIi. 3 1HIIOTO OOKY, BATOMHM JIOJTATKOM CTaBaJIH
MOPYIICHHS IMYHHOI Peryisimii, SKuM, K JOBEACHO, HajeKasla IPOBigHA
POJb y TOSBI Ta MOJANBIIOMY PO3BHTKY O3HAaK TiFaHTOKJIITHHHOIO Tera-
tuty. [li3HiNIe JOCTEMEHHO JOBEICHA y4acTh y 3arallbHOMY IaTOJIOTiY-
HOMY TPOIIECi CNAIKOBO-TeHETUYHHX, EMOPIOTeHHHX (ITOTEHITIa)I eHTOEP-
MaJIbHOT 3aKJIajKu) (haKkTOpiB BILIMBY y (hOpMyBaHHI 3arajbHOI KapTHHU
CTPYKTYpHO-(DYHKITIOHAIFHIX ITOPYIICHB y MEUiHIIi 32 YMOB BIUIUBY Ha Hei
BIII' [9, p. 1432-1434].

[omanpmia maToreHeTHYHA CTPATETisl 3MIH IEYiHKH, CIIPOBOKOBAHOI
(haktamu BTpyuyaHHs 30yAHUKIB BipyCy repreca, nojisraia y reHepaiiza-
il JeCTPYKTHBHUX MPOIIECIB, O PO3MOBCIOMKYBAIUCH HA XOJICCTaTHYHY,
CYIMHHY CUCTEMH OpraHy Ta CHpPHUSIM po3JiafiaM OUIKOBOTO, KUPOBOTO,
BYIVIEBOJHOTO 0OMiHY. Mop(osoriuHo 3a3HaueHi ()eHOMEHH BUIABAIUCH
TaKNMH. 3ananeHHsl, 0 Big0yBalnCh y BHYTPIIIHOYACTOYKOBHX KOBIHHX
Karijisipax MpU3BOIMIIM J0 MIO3HAYEHHUX XOJIECTa3iB, SKi JOIy4aal y HAaBKO-
JUIIHLOMY OTOYCHHI YHCENbHUN KIITUHHHNA 1HQUIBTpAT 13 JICHKOIUTIB,
nmiMmonuTiB Ta Makpodari. Ha 1ipomMy TIi criocTepirajiuch MOBHOKPOB-
HICTh, HAOPsIK, HAOyXaHHS CIIM30BO1 000JIOHKH. [HOMI y 1MOJTi 30py BIIagaIn
HEBEJHKIi 32 00’€MOM KOHIIIOMEPATH MYTHOTO, B’SI3KOTO cin3y. BuzHawamm
(hakTH BUPA3HOI JeCKBaMallil emiTeNio CIIM30B01 000JOHKH, O€3 PO3BUTKY
nedeKTiB 11 CTIHOK, [iareie3y epUTPOLHUTIB Y MapaBa3alibHi MPOCTOPU Ta
(hopmyBaHHs HaOpsky. [lapeHximMa MEUYIHKM 3ajUIIANACh Y TaKUX BUIAJ-
Kax 3 O3HaKaMU TiAPOMIYHOI TUCTPOdil, 1110 HEOAMIHHUM YHHOM CIPHUSIO
mporecaM HaOyXaHHS TeNaToLMTIB Ta HAKOMUYECHHA Y IXHIM 1UTOmIasMi
piavHM (TIEPUIMM CTHUKAETHCS 13 BILUTMBOM ILIBOTO (PAKTOpy €HJOMIa3Ma-
TUYHUN peTukyayMm). LluTomnasma remaTonuTiB MEYiHKH PO3piIKeHa,
PO 30CEPEIKCHE IIEHTPAIbHO, MEMOpaHH TiNepXpOMHO KOHTPACTOBAHI.
YactrHa TaKuX CTPYKTYpPHHX €JIEMEHTIB OpraHy, 0COOJIMBO y CEpEIMHI Yac-
TOK BHpPa3HO IMiJiIaBajiach OalOHHIA TUCTpodii. Y nepeBaxkHild OiIbIIOCTI
BHITAJIKIB O3HAKH JICTCHEPATUBHUX MPOIIECiB, HEKpo3y. Ha BenmkoMy 301116~
IICHHI CIIOCTEPIraii KapiomiKHO3 Ta Kapioii3. MOXKIIUBe 3HWKCHHS PIBHS
PUOOHYKIICOMPOTEINiB y TeNaTOUTaX (10 BBAXKAIOTh HAIIHHIM MapKepoM
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MPUCYTHOCTI caMe 30yTHUKIB BIpyCHOT 1H(EKIiT) MPU3BOAMIO JIO PO3BUTKY
arunodibHOT AUCTPOdii Ta OCTATOYHOI BTPATH IIUTOILIA3MOO Te€MaTOIH-
TiB XapakTepHoi 0a3o¢inii. Y neskux Bumajakax BiZOyBajoCh MOCTYIOBE
VIIUTBHEHHS [IUTOIUIA3MH 3 BUPA3HUM 3POCTaHHIM TOMOT€HHOCTI, y PEIITi
peiT, riagiHo3oM (ii 4aCTKOBOKO KoaryJsiieto). XapakTepHi AJs Takoro
CIIEHAPII0 MKHOTUYHI /pa, 3HUKAJIW, KIITHHU BHYABIIOBAJIACH 13 BIACHUX
IUTACTUHY Y TKAaHWHHI IIUTHHA Ta CHHYCOIIU Y PE3YJbTaTi 40T0 3’ SIBJISUTUCH
€03nHO(DITBHI BKIIOUCHHS. AINT0(ITIbHA KOATYISIIIS y PO3PiIKEeHIN TUTO-
TUTa3Mi KITITHH MTPU3BOMJIIA JIO TTOSIBH TOMOT€HHUX OPHIIOK.

XpOHIYHUH PO3BUTOK TOMIN TMOCHIIIOBAB PO3TaJd OOMIHY PEYOBHH Y
TICYIHIIl Ta TOSBY CTEATo3y. 3a YMOB cepii KOMIUIEKCHUX JIOCIIKEHb OYyII0
BCTaHOBJICHO, 1110 KMPOBa iHMIIBTpAIlisl EYIHKH MaKPOCKOIIIYHO BiJIOBI-
Jlasia OJHOMY 13 BapiaHTiB reraToMeralii, CynpoBOIKYBAIACh 3MCHIIICHHIM
IHTEHCHBHOCTI CUTHAITY Yepe3 MiABUINCHHU M BMICT JTimiiB. [opu3oHTanbHUAN
3pi3 HEOJHOPIAHUH, HaraJyBaB 3MIHH Y pasi CTearo3y, [0 PO3BHBABCS 3a
YMOB QJIKOTOJIbHOT IHTOKCHKALlii 400 HEaJKOTOJbHOMY OXHUPIHHI MEUiHKH,
10 PO3BMBAETHCS MpH IfykpoBoMy remaruti Il Tumy. Opran BHpi3HSBCA
BOCKOBHMM, MAaTOBUM BiJTIHKOM TJIaIKOi MOBEPXHi, XapaKTEPHUM *OBTO-Ci-
puM 3a0apBieHHAIM (HaTUBHUIT penapat, nociikenns ad oculi). Ha notuk
TeYiHKa 3aJIMIIaNIaCh TBEP/IO0, IIJIHHOI. 31 CIIiB MAaIli€HTIB, 32 YMOB TMaJlb-
narii Bkpaii 0ojticHa (3 ipajialfiero XBuiI 00JIb0BOTO BIIYYTTS Y MiJIONAT-
KOBY 00J1acTh). Ha po3THHI BTpaT HMIJICHOCTI KarcyiH, Ae(eKTiB 3B’ 4304-
HOTO arapary, KpOBOBHJIMBIB Y TiJIKAIICYJIbHUH TPOCTIp HE BCTAHOBJICHO.
HasBHicTh 3amajpHUX MPOIECIB y OpraHi MiATBEPIKYBaTach HE3HAYHOIO
KUTBKICTIO eKcyary. MakpOMIKpPOCKOIIYHO TeUiHKa 3 03HAKAMH YKHPOBOI
iHQinpTpanii, xupoBoi mucTpodii/aereHeparii, 61Ii10ro0, KOBTO-KOPUIHE-
BOro koibopy. Opran 3 THIIOBUMH O3HAaKaMH Temaromerainii (y OKpeMux
BUIAJKaX MepeBuIlyBaB HopMy y 1,5 — 2 pasu), Llutorumasma Oinbiocti
rEMaTolUTIB 3aMOBHEHA BEIMKHMHU, ONTHYHO BUIBHHUMHU BaKyOJSIMH, IO
BIJMOBiAaNM JOKaIi3amii >kupiB (MakpOBE3UKYISIpHUN cTeaTo3). JlimimHi
BKJTIOUCHHS MaJIN CKCLICHTPHYHE MOJIOKEHHS, TSDKLIN 70 epudepii KITiTHH.
HasBHicTh (hi0po3y (hiOpo3Hi mpomiapku CHHBLOTO KOJILOPY Y MapeHXimi
OpraHy) CBiTYHMIIM Ha KOPUCTh XPOHIYHOTO YIIKOKEHHS IIEYiHKH. 3 TOUKH
30py KIHIYHUX CIIOCTEPEKEHb, TaKi SBUIIIA TIPOJIOHTOBAHMI TIEPioj] PO3BH-
Bajuch Oe3cumnToMHO. 111010 X MPUCYTHOCTI CBIAYWIIM HE3HAYHI 3MiHU
y nokasHukax AJIT ta ACT y cupoBariii KpoBi Ta OKpeMi HeYacTi CKapru
TMAIIEHTIB Ha TIPKOTY y POTI, TSHKKICTh B 00JIACTI MPABOTO Migpedep’ s, Auc-
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nentuuHi sBuma. OTxe, OTpUMaHi y pa3i MOPQOIOTIYHUX IOCITiHKEHb
PE3yIBTaTH CBIAYUIN Ha KOPUCTh HEOOXiTHOCTI MPOBEICHHS KOMILIEKCHOT
niarHocTUKH XBopuX Ha I'l, sxa 0 3aiydana He JuIle CTPYKTypHO-(DYHKIIi-
OHAJIbHY OLIHKY TKAaHWHHHX YIIKOXKCHbB, ajJiec i aHAMHECTUYHI JIaHi, cepo-
JIOT14Hi, BIpyCOJIOTi4UHi, IMyHOJOTI4HI TecTH (pUc. 2).

Komrmutekcna giarnoctuka I'T (HSV 1/2)

AHaMHeCTHYHI Crnenudiuna naboparopua aiarnocruxa I'Bl Ta ImyHoIOTi4Hi
JlaHHi JIOCIT JKEHHST

Y Bipyco- — 3
OO6TsKEHNTT Toriymi [utonoriuuxi Busnauen-us
aHaMHe3 T-, B-nimdpo-

B uwmris, T-

i - USIBJICH- N
Hamsmcn: reprec v HAXOIOH- o JHK xennepis, T-
:;])J(}l;((:)m;z(lsam, Buninenis ust HSV reprec- CyIpecopis,

P HSV 172 BCTIOUCHD Y Bipycis B CIIBBi/IHO-
Ha ) 6i0JIOriUHO- peaxIisax menns Tx/Tc
KYABTYPL My MaTtepia- JUHK- i
T ni riGpum- Ig A, IgMilg
3aii, [1JIP G

Puc. 2. Aaroputm kommjiekcHoi giarnoctuku I'l y xBopux oci6é

4. BucHoBkH

CTpyKTYpHO-(QYHKITIOHATIBHI 3MiHH, 110 PO3BUBAIOTHCS Y BIJIOBIIb HA
BTOPTHEHHSI B OPTaHi3M sIK 30y/HUKIB 0a0e3103y, Tak i ['l B 1iyioMy HOCSATH
Hecnenudiunmid (y pasi XpoHIYHOTo Iepediry) reHepaxi3oBaHUN Xapak-
Tep. IXHa cTpaTeris monsrae y JecTpyKTHBHO-JET€HEPATHBHOMY CIIEHapil,
SIKOMY TIE€PEAYIOTh Ta KU CyNpPOBOMKYIOTh TUCTPOdii, 3amanbpHi peakiii,
3TO/IOM HEKPO3, 1[0 BU3HAYAIOTh y 3[COLNBIIOMY AECKOMIICHCAIil0 OpraH-
HOTO piBHI. Mopdooriyia CyTHICTh 3MiH (TITiHTOKIITHHHUN MeTaMop-
¢o3, rimepxpomaros, iHGQITBTpais, mporidepaTHBHI peakiii, 3MiHH Y
MMOBEPXHEBIM ITUTOAPXUTEKTOHIII €PUTPOIUTIB, HEKPO3, TPOoMOO03, eMOo-
Tist, TpodivHI po3Naar) MIIKOBUTHM YHHOM UTIOCTPYE KIIIHIUYHUE Tepe-
0ir (JTMXoMaHKa, TeraTo-, Tenaro-CIICHOMEerallis, OOJNIbOBHHA CHHAPOM,
THTOKCHKAIIis) 3aXBOprOBaHb ((hOpMH Ta CTallii) Ta BU3HAYAE PU3HUKU PO3-
BHUTKY YCKJaJHEHb, XpOHi3alliif, pemTi pemr, ixHiid Qinan. BpaxyBaHHs
3asIBJICHOI CTpaTerii CTPYKTYpHO-(QYHKIIIOHAIBHUX 3MiH y MEYiHIli 32 YMOB

155



156

Pokhyl Sergiy, Torianyk Inna, Popova Nataliya

po3Butky bl Ta I'l Ge3nepeyHUM YHMHOM CHPHUATHME ITiIBUIICHHIO edek-
TUBHOCTI IarHOCTHKH, IIPOTHO3Y Ta 3aCTOCYBAHHIO aJICKBaTHOI CHCTEMHOL
Teparii Iux eMepukeHTHUX iH(ekuii. [lomanpie nocnimpkeHHs Mopdo-
¢dyukuionansHuX MapkepiB bl ta I'l BunaeTbcs nepcneKTUBHUM 3 OIVISILY
Ha OCTAaTOYHICTH 3’ACYBaHHS CTIONOTiYHUX (DAKTOPIB PO3BUTKY HOBUX Ta
MaJIOBUBUCHUX 1H(EKIIIH, IeTani3allito iXHiX TaTOTeHeTUYHNX MEXaHi3MiB,
PO3B’si3aHHS MHUTaHb MIONO ONTHUMAIBHUX aJTOPUTMIB TEPAIEBTUYHOTO
BHOOpPY, HAHOIMKIOTO Ta BiIIAJICHOTO MPOTHO3Y.
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Abstract. In recent years, a fundamentally new approach to the treat-
ment of cardiopathology is actively developing, so it consists of the com-
bined use of traditional drugs and medicinal products of plant origin (MP
PO), because herbal remedies are mostly compatible with each other and
with synthetic medicines, which leads to synergy of their action. Meth-
odology. Situational analysis of the target segment of finished medicinal
products (MP) of plant origin for 2012-2017 was held and it indicates a
significant potential for using them as a drug therapy or as a preventive
measure in many diseases. The purpose of this work is to briefly con-
sider, on specific examples, the main methods of treating cardiovascular
diseases with medicinal plants. Some plants, used to treat cardiovascular
diseases, have been considered. The list of plants, that were given, reflects
the main approaches to phytotherapy of diseases of the cardiovascular
system: this is the use of cardiac glycosides — the first highly effective
drugs for the treatment of heart failure, P-active compounds, strengthen
the blood vessels and regulate metabolism in the body, a variety of alka-
loids, including stimulating the activity of the body, which is important,
for example, in hypotension. A number of medicinal plants are representa-
tives of the ruderal flora (motherwort). It causes widespread use of plants
in folk medicine. Individual plants are introduced into the culture to pro-
duce medicinal products based on them (Valerian, Digitalis, Periwinkle,
Astragalus).
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1. Introduction

In developed countries, mortality from cardiovascular disease is one of
the highest. This is due to a heavy load on the nervous system, which soon
leads to hypertension, a sedentary lifestyle of a significant part of the popu-
lation, because of which the body does not receive the necessary nutritional
support for normal functioning of all the physical load systems, which leads
to the deposition of atherosclerotic plaques in the vessels. The effect of
these factors on the person — heart attacks and strokes.

For the treatment of cardiovascular diseases, various drugs are being
developed and used. Their high therapeutic effect is due to a powerful spe-
cific effect on a certain process in the body.

Plants with healing properties are the first medicines that a person began
to use. Many of the currently common pharmaceutical preparations are iso-
lated from medicinal plants or created with their use. The peculiarity of
many medicinal plants is a nonspecific effect on the body, side effects in a
number of medicinal plants are not so pronounced.

Medicinal plants are an effective means of preventing many cardio-
vascular diseases in risk groups. They are also often used as an auxiliary
therapy. The centuries-old experience of using medicinal plants in folk
medicine is the result of both their rather high efficiency and their wide
distribution in natural ecosystems, and sometimes near human habitation.
A number of medicinal plants are grown on plantations as raw materials for
the pharmaceutical industry.

The purpose of this work is to briefly consider, on specific examples,
the main methods of treating cardiovascular diseases with medicinal plants.

Substances that normalize blood circulation are often used in practical
medicine in violation of heart activity and pathological changes in vascular
tone. Based on the clinical application of these drugs, the following groups
can be distinguished.

I. Remedies for heart disorders:

a) with heart failure;

b) for violations of the rhythm of heartbeats;

¢) with insufficient blood supply to the myocardium.

II. Remedies used in pathological conditions accompanied by changes
in blood pressure:

a) with arterial hypertension;

b) with hypotensive states.
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For more than 200 years, cardiac glycosides have been the main
drugs for the treatment of patients with heart decompensation. However,
a more detailed study of the genesis of chronic heart failure and a broad
comparative study of cardiac glycosides and other cardiotonics regard-
ing their efficacy and safety over the past two-three decades has led to
a revision of their significance in the treatment of chronic heart failure.
It turned out that cardiotonics for some time improve the quality of life
of patients, but life expectancy not only does not extend, but when using
many “non-glycoside” drugs can even be shortened (partly as a result of
their arrhythmogenic effect). Although cardiotonics are still being used,
they are only one of the components in the complex treatment of chronic
heart failure.

The main principle of pharmacotherapy of this pathology is to create the
most optimal conditions for the work of the heart. It is advisable to increase
the effectiveness of its work not so much through direct cardiostimulat-
ing action, as by reducing the excessive burden on the contractile myocar-
dium and creating the most sparing mode of its operation. In a broad sense,
this refers to the cardioprotective action of drugs. This can be achieved by
improving the blood supply and metabolism of the myocardium, reducing
preload and afterload on the heart, normalizing the rhythm of heartbeats,
reducing the volume of circulating blood, normalizing the function of the
blood coagulation system, etc.

Rational pharmacotherapy of chronic heart failure includes a large com-
plex of medicines of different directionality of action. Next we will con-
sider cardiotonic agents (cardiac glycosides).

Cardiac glycosides are substances of plant origin that have a pronounced
cardiotonic effect. They increase the efficiency of the myocardium, pro-
viding the most economical and, at the same time, effective heart activity.
Cardiac glycosides are used in the treatment of heart failure, which most
often develops against the background of coronary heart disease, myocar-
dial lesions of different etiology and heart rhythm disturbances.

In medical practice, cardiac glycosides preparations are used, so they are
obtained from the following plants [7, p. 12-14]:

Digitalis purple (Digitalis purpurea) — digitoxin;

Woolly foxglove (Digitalis lanata) — digoxin, ceelanid (lanatoside C,
isolanide);

Strophete Kombyo (Strophanthus Kombé) — strofantin K;
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Lily of the valley (Convallaria) — korglikon;

Adonis (Adonis vernalis) — infusion of herbs of Adonis.

Sources for the production of cardiac glycosides, the drugs used and
their active principles are given in Table 1. The most interesting are indi-
vidual glycosides. The main property of cardiac glycosides is their selective
effect on the heart. Strengthening of the systole (cardiotonic action, positive
inotropic action), associated with the direct effect of drugs on the myo-
cardium, plays a major role in the pharmacotherapeutic effect of cardiac
glycosides.

Table 1
Plants and preparations containing cardiac glycosides
P . Cardiac
Parts of reparations glycosides
the plant contained in
g . - :
Plant used for the Slmpl‘e’ New-galenic nreewagrz;l:::;lcs
manufacture galenic d individual prep X
ancmdvidual | 554 preparations
of drugs and lycosides indivi
infusions gly of individual
glycosides
Digitoxin
Powder Digitoxin Gitoxin
Digitalis Extract Gitoxin Digitoxin and
(Digitalis) purple Cordigit Gitoxin
(purpurea) Leaves Digalen-neo Digitoxin, Gitoxin
rusty (ferruginea) Lantozide
woolly (lanata) Digoxin Digoxin
Celanide Lantozide —-C
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Cardiac glycosides markedly increase the stroke and minute volume of
the heart with heart failure. It is important that the work of the heart is
increased without increasing oxygen consumption (per unit of work).

It is important that the work of the heart rises against the back-
ground of a decrease in the heart rate (negative chronotropic action)
and diastole lengthening. It creates the most economical mode of the
heart: strong systolic contractions are replaced by sufficient periods of
“rest” (diastole), favorable for the restoration of energy resources in
the myocardium. The decrease in the rhythm of the heartbeats is largely
due to the cardio-cardiac reflex. Under the influence of cardiac glyco-
sides, the endings of the sensitive nerves of the heart are excited and,
reflexively, a bradycardia arises through the system of vagus nerves.
It is not excluded that a certain role is played by the intensification of
heart reflexes from the mechanoreceptors of the sinoaortic zone during
systole as a result of an increase in blood pressure. In addition, cardiac
glycosides, having a direct inhibitory effect on the conduction system
of the heart and toning the vagus nerve, reduce the rate of excitation
(negative dromotropic action).

With heart failure, an increase under the influence of cardiac glycosides
of its minute volume has a positive effect on blood circulation as a whole
(Table 2).

The main effect of cardiac glycosides on blood circulation in decom-
pensating the heart is to reduce venous stasis. At the same time, venous
pressure decreases and edema gradually disappears. The reflex increase in
the heart rate (Bainbridge reflex from the mouth of the upper hollow veins)
does not occur with the elimination of venous stasis. The arterial pressure
does not change or rises (if it was lowered). Total peripheral resistance of
blood vessels decreases, blood supply and oxygenation of tissues improve.
Disrupted functions of internal organs (liver, gastrointestinal tract, etc.) are
restored. due to the normalization of the general hemodynamics, cardiac
glycosides can improve the blood supply of the heart (a slight direct cor-
onary-exerting effect is noted in the preparations of digitalis, when these
drugs are administered at high doses).

Until now, it was a question of the general properties of cardiac glyco-
sides. However, different drugs have certain differences. It concerns the
activity, the rate of development of the effect, its duration, as well as the
pharmacokinetics of the substances.
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Table 2

Effects of cardiac glycosides in heart failure

Parameters, function

Changes in the
cardiovascular system
with heart failure

Effects of cardiac glycosides
in heart failure

Q

hanges in the activity of the heart

Systole

Diastole

Shock volume

Minute volume (cardiac
output)

Heart rate

Carrying out pulses
through the cardiac
conduction system

Weakened
Shortened
Increased

Increased
Shortened

Strengthens and shortens
Extends
Approach the norm (decrease)

Increases

Decreased
Slows down

Changes in blood circulation

Venous pressure

Arterial pressure
Blood supply to the heart

Volume of circulating
blood

Increased

Sometimes reduced
Insufficient

Increased

Approaching the norm
(decreasing)

Approaching the norm (rising)
Approaching the norm
(improves)

Approaching the norm
(decreasing)

Change

s in the functions of organs and tissues,
associated with the state of the

circulation

Extracellular fluid in
tissues

Diuresis

Functions of a number
of other internal organs

Edema

Reduced (oliguria)
Disrupted (due to
venous congestion)

(liver, digestive tract, etc.)

Disappearance of edema

Approaching the norm (rising)
Approaching the norm

By activity, cardiac glycosides differ quite significantly. biological
standardization is used in determining the activity of medicinal raw mate-
rials and many drugs (galenic, new-galenic, etc.). In this case, the activ-
ity of cardiac glycosides is most often indicated by frogy units of action

(ICE).

The required activity of the medicinal raw material, containing a num-
ber of cardiac glycosides, and the activity of individual glycosides are given

for example.
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Medicinal raw materials

1 g of Digitalis leaves contains 50-66 ICE

1 g of Adonis herb contains 50-66 ICE

1 g of Lily-of-the-valley grass contains 120 ICE

1 g of Strophant seed contains 2000 ICE

Individual glycosides

1 g Digitoxin contains 8000-10000 ICE

1 g of Celanide contains 14000-16000 ICE

1 g of Konvallyatoxin contains 63000-80000 ICE

1 g of Strophanthin K contains 44000-56000 ICE.

Thus, the biological activity of strophanthin K and konvallyatoxin (lily
of'the valley glycoside) is significantly higher than that of digitalis digitoxin
and celoid glycosides.

In the clinic, the activity of cardiac glycosides can be judged by equi-ef-
fective doses when they are administered intravenously.

Differences in cardiac glycosides are also included in the duration of
the latent period of action and the rate of increase in the effect. Thus, with
intravenous administration, strophanthin and konvalyatoksin begin to act
on the heart after 5-10 min, and ceulanid — after 5-30 min.

When using substances in equally effective doses and the same route
of administration (intravenous), the maximum effect is particularly rapid
in strophanthin and konvallyatoxin (after 30 min-1.5 h), then — Celanide
and digoxin (1-5 h), and digitoxin (4-12 h). Consequently, even among the
medicines of digitalis, the rate of development of the effect is not the same.
By the rate of cardiotropic effect development, cardiac glycosides can be
represented by the following series: strophantine > konvallyatoxin > cel-
anide > digoxin > digitoxin.

The duration of the cardiotonic influence of cardiac glycosides is determined
by the rate of their inactivation in the body, by binding to plasma proteins and
the rate of excretion (see Table 3). Preparations of Strophanthus, Adonis and
Lily of the valley are usually excreted within a day or several more. Glycoside
Digitalis purple digitoxin causes a particularly prolonged effect (elimination
lasts 2-3 weeks). Glycosides of Digitalis woolly digoxin and celanide occupy
an intermediate position (the time of their elimination 3-6 days).

An important characteristic of cardiac glycosides is their ability to accu-
mulate. The longer the cardiac glycosides act, the more they cumulate. We
are talking about material cumulation (the accumulation of the substance
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Table 3
Comparative characteristics of a number
of cardiac glycosides of digitalis and stropathy
Speed of .
X Latent period | maximum effect Rate of excretion
N of the substance
g development
= = 2 = 2 = = £
S| 5 |Eg| B 2.l x| Ex| £ | €
. & = g = S g : ER) o =
Preparation| = 2 5= 2 5= 4 =0 5 =
= | £% |zZ| £ | z2| E | g5 | % E
< = s = = s = = =2
£ | €5 || €5 |EE| x| &85| £ | °©
g5 |s5%| § 52| 5| 5| £
= = & = = = | 28 3
= z s = = O
Digitoxin 90-100 |2 h 30-90 [12h 4-12h |7-10 |8-9 days |2-3 weeks [ +++++
min or more
Digoxin 50-80 |30 min— |5-30 |6-8h 1-5h  [20-30 {34-36 h |2-7 days |+++
2h min
Strophantine |2-5 Not 5-10  |Not 30-90 |85-90 |8h 1-3 days |++
applicable |min  |applicable | min

itself in the body). A particularly pronounced cumulation was noted for
digitoxin. This is due to slow processes of inactivation and excretion of
digitoxin from the body (t,, = 160 h). digoxin (t,, = 34-36 h) and celanid
cumulates less.

Approximately 7/8 of the administered dose of strophanthin is excreted
in the first 24 hours, so when it is used, cumulation is expressed to a small
extent. By the duration of the action and the ability to accumulate glyco-
sides, digitalis and strophanthin are arranged in the following order: Digi-
toxin > Digoxin > Celanide > Strophanthin. Preparations of Adonis and lily
of the valley cumulate even less than strophanthin.

Preparations of cardiac glycosides are absorbed from the gastrointestinal
tract unequally. More lipophilic digitoxin (90-95%) and digoxin (50-80%)
are absorbed very well, — celanide (20-40%) is absorbed well. Strophan-
thin is very poorly absorbed (2-5%) and partially destroyed. Glycosides of
the lily of the valley are largely destroyed in the digestive tract. Therefore
enterally expediently to enter mainly preparations of digitalis (digoxin).
Inside take also drugs of Adonis (infusion of herbs of Adonis).

Cardiac glycosides are distributed to different organs and tissues
after absorption. In the heart, no more than 1% of the administered dose
is detected. Thus, the main directionality of the action of cardiac gly-
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cosides is explained by the high sensitivity of the heart tissues to this
group of drugs.

Part of the introduced glycosides reversibly binds to plasma albumins
(eg, digoxin by 30-35%, strophanthin by less than 5%).

Cardiac glycosides and the products of their transformation are mainly
excreted by the kidneys, and also with bile (they are partially absorbed from
the intestine). The duration of action of cardiac glycosides increases with
renal pathology.

Digitoxin is excreted mainly in the form of metabolites and conjugates.
Digoxin is only in a small part subjected to chemical transformations.
Strophanthin is excreted unchanged.

Cardiac glycosides are mainly used for acute and chronic heart fail-
ure. In acute heart failure, cardiac glycosides with a short latent period
(strophanthin, korglikon) are administered. Digoxin is the main drug for
oral administration for chronic heart failure. Sometimes glycosides (mostly
foxglove preparations) are prescribed for cardiac arrhythmias (with atrial
fibrillation, with paroxysmal atrial and nodular tachycardia).

Cardiac glycosides are injected more often inside (preparations of fox-
glove, Adonis) and intravenously (strophanthin, digoxin, tselanid, kor-
glikon), sometimes — intramuscularly and rectally. Subcutaneous injections
are inexpedient, because they can cause unwanted reactions — irritation at
the injection site, pain, abscesses.

Incomplete atrioventricular block, pronounced bradycardia, acute infec-
tious myocarditis are contraindications to the use of cardiac glycosides.
Gently use cardiac glycosides with calcium preparations and with hypoka-
lemia. This is due to the fact that with an increased content of calcium ions
in the blood serum, the sensitivity of the myocardium to cardiac glycosides
increases and, accordingly, the possibility of toxic effects of these drugs
increases. Similarly, the effect of cardiac glycosides varies with a decrease
in the potassium ion content (which can occur with the use of diuretics,
diarrhea, postoperative diuretics).

2. Effective methods of treatment and prevention
of cardiovascular diseases with phytotherapy
Diseases of the cardiovascular system firmly occupy a leading position in
the list of diseases that affect the population, regardless of the age and phys-
iological characteristics of its representatives. Various kinds of disorders of
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the cardiovascular system are the main cause of development of dangerous
diseases, worsening of general health, risk of severe pathology. To prevent the
emergence of serious ailments, the general strengthening of the circulatory
system, traditional medicine offers the use of medicinal and prophylactic pur-
poses of plants whose medicinal properties are checked by time [2, p. 12-13].

Violations of the cardiovascular system and the appearance of character-
istic diseases are caused by such factors as slagging of the body due to mal-
nutrition, the formation of cholesterol plaques in the cavity of the vessels,
decrease in their density and elasticity.

To eliminate the negative phenomena, it is recommended to use various
herbs that will help cure existing diseases or prevent the occurrence of such
diseases [3, p. 156].

The composition of most medicinal plants is enriched with a large num-
ber of antioxidant substances, flavonoids, essential oils, vitamin complexes
and other important microelements.

Regular consumption of decoctions and infusions, prepared on the basis
of medicinal herbs as a medicinal product, makes it possible to obtain the
following positive results:

1. Systematically occurring stress, nervous overstrain, depressive condi-
tions often become the causes of vascular disease. Any phytotea for vessels
and myocardium, the composition of which is enriched with valerian or
melissa, will help to have a soothing effect and bring the psychoemotional
state of the patient into relative norm.

2.The beneficial effect of medicinal fees promotes stimulation of circu-
latory processes, which in turn increases the number of incoming nutrients
and oxygen to organs and tissues at times.

3.Some types of plants help significantly reduce pressure and bring the
patient into a relatively normal state.

4.But it should be remembered that permanent effect with the help of
such remedies can only be provided by long-term use.

5.Penetrating into the tissues of vessels and veins, the active compo-
nents contribute to their strengthening, increasing elasticity and preventing
the fragility of the vascular walls.

The spectrum of medicinal plants, used in the treatment of vascular
pathologies and diseases, is incredibly extensive. To achieve the desired
result, you should choose a certain plant that has properties which help to
eliminate existing pathologies.
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One-component charges

A variety of medicinal herbs for the cardiovascular system are used pri-
marily for the preparation of multicomponent collections, which include
several species of plants that have properties that promote the strengthening
and improvement of the circulatory system.

However, in order to prevent characteristic diseases, stimulate blood
flow, provide soothing and relaxing action, it is better to take single-compo-
nent herbal teas, the range of recipes for cooking is more than wide, which
is confirmed by the instruction given below.

Valerian

Valerian belongs to the number of plants that are most often used in the
treatment of vascular and cardiac muscle diseases in folk and traditional
medicine. In order to obtain the desired result, it is necessary to take the
remedies, prepared with this herb, for two — three months.

Herbal teas for the myocardium and vessels, which include valerian,
subject to their regular use, contribute to the removal of spasms, vasodila-
tion, stimulation of the circulatory processes.

For the prevention and treatment of diseases, you can use the following
recipe:

* ateaspoon of pre-ground roots pour a glass of boiling water;

« further the infusion should be held on low heat for a minimum of five
minutes;

* the product should be cooled and filtered.

Take this infusion should be small portions — not more than 1 tablespoon. It
is recommended to do this three times a day, immediately after the main meals.

Motherwort

To improve the activity of the circulatory system, the tincture of the moth-
erwort, prepared in industrial conditions, is mainly used. But for the preven-
tion of diseases and pathologies, you can use and infusion, prepared at home.

To do this, pour 1 teaspoon of pre-crushed raw materials and a half cups
of boiling water, then give the agent a little brew. Use it three times during
the day, doing each time for a small gulp.

Peppermint
Effective strengthening of the heart and blood vessels with herbs can be
done through a therapeutic course, including the use of medicinal tea, pre-
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pared on the basis of peppermint. Take a ready-made broth in the morning,
immediately after awakening. After consuming a drink, you should stop
taking food for at least half an hour.

To prepare the product, you should brew 1 teaspoon dried and ground
mint leaves with a glass of steep boiling water, then wrap the container with
drinks and leave it for about an hour. It is permissible to prepare therapeutic
tea from the evening.

Multicomponent herbal collections, which include various types of
plants, are among the most effective remedies to help cope with diseases of
the cardiovascular system [6, p. 96].

You can buy any collection of herbs in a pharmacy, the price of such
funds is more than democratic. But independent preparation of raw materi-
als is allowed at home.

Infusion of clover and hawthorn

For the prevention of diseases of the cardiovascular system, as well as
for the complex treatment of such diseases, a universal collection is rec-
ommended, where the main components are the inflorescences of meadow
clover and hawthorn berries.

To prepare such herb collection, the following types of medicinal plants
should be joined in equal parts:

* pre-milled willow bark;

« inflorescence of red clover;

e dried or fresh hawthorn berries;

e ziziphora;

* cranberry leaves;

* leaves of ginkgo biloba.

A couple of large tablespoons of the prepared mixture should be filled
with half a liter of pre-heated water, and boiled for ten minutes. Use this
remedy for half a glass twice a day.

Infusion of lemon balm and yarrow

Effective herbal collection for the cardiovascular system, which includes
yarrow and lemon balm, improves the processes of metabolism and circulation,
strengthens the vascular walls, and also increases their elasticity several times.

In order to prepare such remedy, it is necessary to prepare a mixture
comprising the following kinds of medicinal plants:
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* 2 tbsp. chopped anise seeds;

¢ 1 tbsp. dried lemon grass;

* 1 tbsp. preliminarily ground valerian roots;

* 1 tbsp. umbrellas of the yarrow.

The resulting mixture in the amount of a dessert spoon should be steamed
with a glass of boiling water, then wrap the container with the received infu-
sion with a warm towel and let stand for several hours. Divide the finished
medicine into two equal parts, then drink in two meals during the day.

Infusion of motherwort and hawthorn

Effective treatment of the circulatory system with herbs can be done by
taking a collection of hawthorn and motherwort. This variant of the drug
mix helps to strengthen and improve the functioning of the heart muscle,
cleans the vessels of cholesterol, increases the elasticity of tissues and has a
calming effect [5, p. 635].

For its preparation it is necessary to mix:

* one and a half tablespoons of pre-crushed rhizomes of the motherwort;

* 1 tbsp. grass of cudweed;

* ateaspoon of pre-peeled hawthorn berries;

* ateaspoon dried sage grass.

The therapeutic mixture in the amount of just one teaspoon should be
brewed with 250 ml of steep boiling water, then let it stand for at least two
hours. Depending on the existing diseases, drink such a drug should in the
amount of one spoon to half a glass. For the prevention of ailments it is
recommended to use 1 tbsp. of the prepared drink.

Infusion of mint and valerian

The next version of the herbal collection has a mild sedative effect, pro-
motes the stimulation of metabolic processes and improves blood flow.

In order to prepare such a decoction, the following medicinal herbs
should be prepared:

* two parts of the three-sheeted watch;

* two parts of dried leaves of peppermint;

* three parts of the grass of Angelica;

* three parts of the previously crushed rhizome of valerian.

To prepare a healing mixture, you should brew a small handful of herbal
mixture of 500 ml of boiling water, and then boil the resulting infusion for
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a minimum of half an hour. The finished product should be consumed in the
amount of one third of the glass at least three times a day.

Regardless of which herbal preparations are used for the treatment and
prevention of diseases, you should always consult with your doctor before
using them. Otherwise, there is a risk of side effects and a significant dete-
rioration in the patient's condition.

3. Phytotherapy for hypertension

Hypertensive disease is a very common disease now [8, p. 17-19].
Experts note that the disease is getting younger. This disease is character-
ized by an increase in blood pressure, as well as a violation of the kidneys,
heart, nervous system. Deeper organ changes are observed in the marked
stages.

These factors contribute to the development of hypertension:

* heredity,

* functional disorders of the nervous and endocrine systems,

+ malnutrition and excess weight,

* bad habits (smoking and drinking alcohol),

* decreased motor activity,

* atherosclerosis in old age,

* bad ecology,

* kidney disease.

Hypertensive disease develops due to the following reasons:

* acute and chronic psychoemotional stresses;

* permanent mental overstrain,

* brain injury and its hypoxia (oxygen starvation),

* age-related hormonal changes (climacteric period),

* salt abuse.

Hypertension can be accompanied by the following symptoms:

* pain and discomfort in the heart,

* headaches, dizziness, hearing loss, noise in the head,

* decreased visual acuity,

* flies, spots, circles before the eyes,

* shortness of breath.

Arterial pressure in hypertensive disease goes beyond the boundary of
140/90 mm Hg.Art. At the beginning of the disease, the pulse is normal, at
later stages, its increase and arrhythmia are observed.
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It is important to note that the disease may not manifest itself at an early
stage and can be detected accidentally during routine clinical examination.

It is necessary to establish the cause of the disease to treat of hyperten-
sion, including medicinal plants.

4. Plants used for hypertension

Plants that have a calming, spasmolytic and diuretic effect are usually
included in the collection of medicinal plants [4, p. 288]. During the treat-
ment, infusions and broths should be taken for at least 21 days with a 7-day
break. The course of treatment lasts at least 3 months.

A soothing effect is possessed by:

e St. John's Wort,

e Motherwort five-lobed,

* Peppermint,

* Valerian officinalis,

* Peony evading,

e Melissa officinalis, etc.

Spasms are removed by:

» Seeds and grass of dill,

* Seeds and fennel grass,

e Chamomile inflorescence,

* Seeds and grass anise ordinary,

* Cleavage grass (papaverin-like action, used in small doses because of
toxicity).

Diuretic action have:

» Cowberry ordinary,

* Kidney tea (staminate orthosiphon),

» Bearberry (bear's eye),

e Horsetail,

¢ Juniper fruit,

¢ Sporish (mountain bird bird),

e Corn silk,

* Astragalus woollyflower, etc.

In addition, the fees include plants that reduce cholesterol, prothrombin
and have antioxidant effects [1, p. 403].

Based on the study of the use of medicinal plants for diseases of the car-
diovascular system in Ukraine [9, p. 38-42], we proposed the compositions
of some charges for the treatment of cardiovascular diseases.
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The fees Ne 1

 Mistletoe white, grass — 2 tablespoons,

* Astragalus woollyflower, grass — 1 tablespoon,

» Melissa officinalis, herb — 1 tablespoon,

» Cottonweed, grass — 2 tablespoons.

1 tablespoon mixture pour 1 liter of boiling water, insist in a thermos for
8 hours, drink 30 minutes before eating in 4 divided doses.

Mistletoe and Cottonweed reduce pressure, astragalus relieves swelling,
restores kidney function, balm has antispasmodic and sedative (calming)
effect.

The fees Ne 2

* Valerian officinalis, rhizomes with roots — 1 tablespoon,

* Motherwort five-lobed, grass — 1 tablespoon,

* Peppermint leaves — 1 tablespoon,

» Melissa officinalis, herb — 1 tablespoon,

» Hawthorn blood-red fruits — 1 tablespoon,

* St. John's wort treetop — 1 tablespoon,

» Tavolga, grass — 1 tablespoon,

* Donnik yellow, grass — 2 teaspoons.

1 tablespoon mixture pour 1 liter of boiling water, insist in a thermos for
8 hours, drink 30 minutes before eating in 4 divided doses.

Valerian, Motherwort, Mint, Lemon balm, St. John's wort have a calm-
ing effect. Motherwort not only calms the nervous system, but also reduces
pressure, mint and balm are good antispasmodics.

Hawthorn stimulates the function of the heart. Tavolga lowers choles-
terol (helps reduce the production of low-density cholesterol), has antioxi-
dant and immunomodulatory effects, reduces prothrombin. Donnik is thin-
ning the blood.

In hypertension, accompanied by insomnia, the following elixir has
proved to be well:

* Motherwort of grass 50 g,

» Peony dodging root (buy at the pharmacy) 50 g,

* Valerian rootstocks with roots of 50 g,

* St. John's wort 20 g,

* Chamomile inflorescences 50 g,

* Peppermint leaves 50 g,

* Hawthorn fruits 10 g.
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Pour 0,5 liters of vodka and leave for 7 days, shaking daily. On the
8th day, it is necessary to strain, add slightly warmed honey as much by
volume as the alcohol tincture turns out. Mix the whisk until it is uniform.
Keep refrigerated. Take 1 teaspoonful in the evening 2 hours after eating.

Taking plant remedies for hypertension, it is important to remember that
the first cause of hypertension is stress. The desire to achieve high social
goals and standards of social life leads to chronic stress. The desire to sur-
round yourself with all the benefits of modernity makes a person work
harder for wear and tear. As a result, our soul and body suffer.

5. Conclusions

Some plants, used to treat cardiovascular diseases, have been discussed
above. The list of plants, that were given, reflects the main approaches to
phytotherapy of diseases of the cardiovascular system: this is the use of
cardiac glycosides — the first highly effective drugs for the treatment of
heart failure, P-active compounds, strengthening blood vessels and regulat-
ing metabolism in the body, various alkaloids, stimulating the activity of the
body, which is important, for example, in hypotension. A number of medic-
inal plants are representatives of the ruderal flora (Motherwort). It causes
widespread use of plants in folk medicine. Individual plants are introduced
into the culture to produce medicinal products based on them (Valerian,
Digitalis, Periwinkle, Astragalus). We learned that plants are widely used in
medicine. A significant part of modern pharmaceuticals, used for the treat-
ment of cardiovascular diseases, is the continuation of those approaches
that were started by the use of herbal preparations.
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Abstract. The aim of the research was to reveal the peculiarities of
local immune reactions in the kidneys of mature fetuses and newborns
from mothers, whose pregnancy was complicated by iron deficiency
anemia of varying degrees of severity. The material of the study was the
tissue of the kidneys of mature fetuses and newborns from mothers with
physiological pregnancy (28 cases), as well as from mothers whose preg-
nancy was complicated by iron deficiency anemia of varying degrees of
severity (85 cases). Phenotyping of the immune cells was performed by
an indirect Coons method according to M. Brosman’s technique using
monoclonal antibodies to CD3 and using the peroxidase reaction with
monoclonal antibodies to CD4, CD8, CD20 and CD68. Maternal iron
deficiency anemia of mild degree in the fetuses and newborns kidneys
has no effect on T-cell and B-cell immunity and activates the macro-
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phage system. Maternal iron deficiency anemia of moderately severe
degree and severe iron deficiency anemia in the fetuses and newborns
kidneys lead to the inhibition of T-cell and B-cell immunity against the
background of macrophage system activation. The kidneys of newborns
from mothers with iron deficiency anemia of varying degrees of severity
as compared to the fetuses kidneys are characterized by a high content
of CD3, CD4, CD8, CD20, CD68 cells and the immunoregulatory index
value. The quantitative characteristics of the cellular composition of the
immune infiltration in the fetuses and newborns kidneys are determined
by the severity degrees of maternal iron deficiency anemia, while with
the increase of the maternal anemia severity the quantitative changes of
CD3, CD4, CD8, CD20, CD68 cells increase and the immunoregulatory
index does not change.

1. Beenenne

DopMUpPOBaHUE 310POBBS AT HAXOAUTCSA B MPSIMON 3aBUCUMOCTHU
OT COMAaTMYECKOTO COCTOSIHUSI MAaT€pPUHCKOTO OpraHm3Ma, 0coOeHHOCTel
Te4eHHUs: OEpPEeMEHHOCTEH M POAOB, TaK KaK «KaueCTBO» Pa3BUBAIOIIMXCS
OPraHOB M TKAaHEW OMpEeJeNseTcsl B3aMMOCBS3bI0 IUIOJA C MaTepuH-
CKMM OPTraHW3MOM, COCTABISIIONIMM JUIsl HETO OCOOYIO Cpeiy oOMTaHus
[1, c. 43; 2, c. 38]. HeraruBHbIe aHTeHaTalbHBIE (DAKTOPBI MOTYT CyIIe-
CTBEHHO OCJIO)KHUTH BHYTPHYTPOOHOE pa3BUTHE, TEUCHUE ITOCTHATAIEHON
aJIaTTaIiy, TPUBOJUTE K PA3BUTHIO PA3THYHBIX MOP(PODYHKIMOHATBHBIX
W3MCHEHUH B OpraHax M CHCTeMaX IUIOAa M HOBOPOXKICHHOTO, OKa3hIBaTh
BIIMSTHUE Ha 3/I0POBbE JIETEH B TOCIEAYIONINE TO/bI )KU3HH [ 1, c. 46].

OnmHUM U3 TaKuX MOBPEKIAIOIIUX (PAKTOPOB MOXKET BBICTYIIATh JKEJIe-
3one(UIMTHAS aHEMHSI MAaTEePH, YacTOTa KOTOPOH, 10 JaHHBIM BecemupHoi
OpraHu3alluy 3APAaBOOXPAHEHUS, KOJIEOJIEeTCs B pa3HbIX CTpaHaX MHUpa OT
21 % no 80 %, ecu yUUTBIBaTh YPOBEHb reMOrI001Ha, 1 oT 49 % 110 90 %,
€CJIM YYUTBIBaTh YPOBEHb CHIBOPOTOUHOTO KeJesa [3, c. 64].

lecTanmonHbIi TIepuoa M POIbl HA (OHE KeNne30AePUIMTHBIX COCTO-
SHUHM XapaKTepU3YIOTCSl BBICOKOH dYacToTOH ociokHeHMH. JKenesomedu-
[UTHAS aHEMHSI BO BpeMsI OCPEeMEHHOCTH MIPUBOANT K Pa3BUTHIO (peToruia-
[EHTAPHOW HETOCTATOYHOCTH, XPOHHICCKOW BHYTPHYTPOOHOH THITOKCHH
U TUIOTPO(UH III0NA, YCYTYOISIET TeUCHHE MPEIKIAMIICHH, YBEININBACT
9acTOTy MpPEKICBPEMEHHBIX POJOB, KPOBOTCUCHHH BO BPEMS POIOBOTO
aKTa u B TociiepozioBom nepuoge [4, c. 50].
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JKenesomedunntHass aHEeMUs] MaTepu XapaKTEPH3YeTCs TOITOBPEMEH-
HBIMU TOCJEACTBUAMU JUISI TIOTOMCTBA. Y JieTei, BHYTpUYTPOOHO MOJ-
BEpraBIIMXCS HETaTMBHOMY BO3JCHCTBHIO KeIe30e(UIUTHON aHEeMUU
MarepH, Ha pa3IMYHBIX 3Tarax OHTOreHe3a ObLTN BBIABICHBI KOTHUTUBHBIC
paccTpoiicTBa, 3a00JeBaHUs CEPJCYHO-COCYAUCTON CHUCTEMBI, METa0OIH-
yecKue HapyuieHus [5, c. 46573].

Opranu3m Marepu SBISICTCS €IUHCTBEHHBIM MCTOYHHUKOM JKelesa ISt
moza [6, c. 204]. Tlnox, kak U3BECTHO, PACXOAYET KEJIE30 HE TOIBKO st
CBOUX DPHUTPOIMTOB U COOCTBEHHOTO PA3BUTHS, a B ITOCIICTHHE J[BA MECSIIIa
OepeMEeHHOCTH emle U Ui 00pa30BaHMs PE3EPBOB B IIEUCHH, CEIIC3CHKE H
KOCTHOM Mo3re [7, ¢. 58]. B Xo[¢ MHOrOUHCJICHHBIX MCCCIOBAHUN ObLIO
MOKa3aHO CHIDKCHUE YPOBHS JKejle3a HIDKE (PH3HOJOTHYCCKOW HOPMBI B
OpraHu3Me ILIOOB U HOBOPOXKICHHBIX OT MaTepel C jKeNe30e(PUIUTHOMN
anemuetii [6, c. 205; 8, c. 148].

XKenezo siBiseTcss oqHUM U3 (PyHIAMEHTAIBHBIX 3JIEMEHTOB I Pa3BU-
THS U HOPMAJbHOTO (DYHKLIIMOHUPOBAHUS MMMYHHOW CHCTEMbI IJIOAOB M
HOBOPOXKJEHHBIX. JleuuT xene3a B opraHuzMe MPUBOIUT K Pa3BUTHIO
HEaJIeKBATHOTO MMMYHHOTO OTBETa Ha JIEHCTBHE TOBPEKIAOIUX (hak-
TOpoB [9, c. €5395]. ¥V mo0B U HOBOPOXKICHHBIX C KeIe30/ePUIIUTHOM
aHEeMHEl OTMEYAlT CHUKCHHE YPOBHS HMMYHOIIOOYJIMHOB OCHOBHBIX
KJIacCOB, a0CONIOTHOTO M OTHOCHTENBHOTO umcna B- m T-mumdormros
[7, c. 60]. MaTepecHO TO, 9TO TYMOPANbHBIN UMMYHHUTET MEHEE MOJIBEPIKEH
JeUIUTY Kelre3a, YeM KIeTouHbIH [9, ¢. e5395].

Ananu3 maHHbIX Juteparypsl [10, c. 8], cucremarmzanms pe3yabTaToB
COOCTBEHHBIX HccieoBanui [11, ¢. 69] MO3BOIUIIN BBISIBUTH KIETKH UMMYH-
HOW CHUCTEMBI B [OYKAX JOHOIICHHBIX IJIOZOB U HOBOPOXIIEHHBIX OT MaTe-
peii ¢ pU3HOIOrMYeCcKUM TeUeHHEM OEPEMEHHOCTH, KOTOPBIE OCYILECTBIISIOT
MECTHBIC 3aIUTHBIE PEAKUUH — KOHTPOJIb MHKPOAIKOJIOTMYECKOW CpEeIlbl.
B 10 %€ Bpems B JOCTYIHOM JIUTEparype OTCYTCTBYIOT CBEICHHUSI O MECT-
HBIX UMMYHHBIX PEaKIIUsIX B TOYKaX TI0ZI0B U HOBOPOXK/IEHHBIX OT MaTepeid,
0EpPEeMEHHOCTh KOTOPBIX OCJIOKHHIIACH JKEJIE30JIc(PUIIMTHON aHEMHUEH, YTO
SIBISICTCSL OYCHb BAYKHBIM JUISI COBPEMEHHOW MEIHIIMHBI, YYUTHIBAS Y4acTOEC
OCTIO’KHEHHE OCpPEeMEHHOCTH Y JKCHITIH KeNe30Ae(DUINTHON aHEeMHUCH.

Ilenmpio mccnenoBaHMs SIBUJIOCH BEIIBICHHE OCOOCHHOCTEH MECTHBIX
MMMYHHBIX PEaKLHi B IOYKaX JOHOUICHHBIX I1JI010B U HOBOPOXKIEHHBIX OT
Marepeii, 6epeMEeHHOCTh KOTOPBIX OCJIOKHIIIACH JKEIe30e(PUIIUTHON aHe-
MHEHN pa3nUYHON CTETIEHH TSKECTH.
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2. MarepuaJjbl U MeTOIbI HCCIeTOBAHUS

MarepuanoM HCCIEIOBAHUS MOCTYKWIA TKaHb MOYEK JOHOIICHHBIX
TUIOJIOB ¥ HOBOPOXKIIEHHBIX OT MaTepeil ¢ (pusmonornyeckoit OepeMeHHo-
CTBIO, a TaK)ke OT Marepeil, 6epeMEHHOCTb KOTOPBIX OCIIOKHUIIACH JKEJle-
301eDUIIMTHON aHeMHeH pa3IMYHON CTEIEeHW TSHKECTH, TONyYeHHas B
XOJIe TIPOBEACHHBIX BCKPBITHH Ha 0a3e KoMMyHamTBHOTO YUIpSKICHUS 3pa-
BOOXpaHEHMS «XaAPBKOBCKUI TOPOACKON IEpHUHATAIBHBIA LEHTp». Beckb
MatepHal ObUT pa3ielicH Ha 4eTbipe rpynmbl: rpynmna I — mwionsr (n=13) n
HOBOPOXKJIEHHBIC (N=15) 0T MaTepel ¢ PU3N0TOrHIECKON OEPEMEHHOCThIO;
rpynmna Il — mmoast (n=16) u HOBopoxaeHHbIe (n=17) oT Mmarepel, Oepe-
MEHHOCTb KOTOPBIX OCJIOKHHUIACH JKEIe30Ae(UIIMTHON aHEMHUEH JIEeTKOH
crenenu Tshxecty; rpynna Il — mioast (n=13) 1 HOBOpoXKAEHHBIE (N=15)
OT MaTepel, 6epeMEHHOCTh KOTOPBIX OCIIOKHUIACH JKeNe30Ae(pUINTHON
aHeMuel cpeHel cTeneHn TsxecTH; rpynna [V — mnoxsl (n=12) u HoBopo-
xIeHHbIe (n=12) OoT Marepeii, 0epeMEHHOCTh KOTOPBIX OCIIOKHHIIACH JKEJIe-
301eDUIIMTHON aHEeMUEH TSKETION CTETICHHU TSIKESCTH.

[Tnoxgsr rpymm [-IV mornbnm anTeHaTanpHO JTHOO HHTPAaHATANIBHO B
pe3yibTare OCTpPOro HapylIEHHS MaTOYHO-IUIALIEHTapHOro (MPeKIeB-
peMeHHass OTCIOWKa HOPMAIBHO PACIONOKEHHOM IUTAleHTH) M IIyIO-
BUHHOTO KPOBOOOpaIieHus (0OBUTHE ITyIIOBHHBI BOKPYT Tela JHOO IIEH
IUTO1a, UICTUHHEIC Y3JIBI ITyTIOBHHBI, KOPOTKAs ITyIIOBHHA) JTHOO OT POIOBOI
TpaBMbl. HoBoposkaeHnblie rpymn [-1V moru6iu ot mocTHaTanbHOM achuk-
CUM B pe3yJibTaTe UIIeMUYECKU-TUIIOKCHYECKOTO MOBPEXKICHUS LIEHTpallb-
HOW HEPBHOMW CHUCTEMBI.

Bo Bpemst mpoBeleHHS BCKPHITUH B KaXIOM cly4yae BBIPE3aJId IO
OJTHOMY (pparMeHTy TKaHU U3 K0 mouku. [lomydeHHbli matepuan puk-
cuposancs B 10 % pactBope popmanuHa. YIIIOTHEHHE TKaHEH, (PUKCHPO-
BaHHBIX B (OPMAIIMHE, IOCTHTAIOCH TPOBOJIKON Yepe3 CIIUPTHI YBEINIHBA-
TOIIeHCs] KOHIIEHTPAINH, IEUIONANH, XJIOpo(OpM H 3aJTMBKOH B mapaduH.
W3 npurotoBneHHBIX OJOKOB IS MOCTEAYIOMIETO OKPAIIHNBAHHS TOTOBH-
JIUCH CEpUIHBIE cpe3bl TOMUHON 4—5x10¢ M. [TonmydeHHbIE MUKpOTIpETIa-
parbl, OKpalleHHble TeMAaTOKCUJIMHOM M S03MHOM, U3y4yalld Ha MUKPOCKOIIE
“Olympus BX-41".

DeHOTUITMPOBAaHNE MMMYHHBIX KJIETOK B IOYKax IUIOJOB M HOBOPO-
xAeHHbIX rpynn [-IV mpoBonmnu, MCmonb3ys MEPOKCHIA3HYI0 PEaKLuio
C MOHOKJIOHaNbHBIMU aHTHTeNaMu K CD 4 (mapkep T-num¢pouutos xern-
nepos) (kioH 4B12), CD 8 (mapkep T-mum¢ponuTos cympeccopoB) (KIOH
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SP16), CD 20 (mapkep B-mumdbonutoB) (xmon L26) uw CD 68 (mapkep
makpodaroB) (xmon KP1). MKA, cucrema aerexiuu UltraVision Quanto
HRP, xpomoren IAB Quanto 0111t npousBozcTa Thermo Fisher Scientific
(CHIA). MsroToBieHHbIE MHUKpONpenaparbl H3ydald Ha MHKPOCKOIE
“Olympus BX-41".

Jis uaentudukanun odmeil momynsaiuyn T-muM@pOIUTOB TPOBOANIN
MMMYHOTUCTOXHMHUYECKOE MCCIIeIOBaHUE HEMpPSIMBIM MeTonoM KyHca mo
Meroauke M. Brosman ¢ ncCronb30BaHHEM MOHOKJIOHAJIBHBIX aHTHTEN K
CD 3 (Novocastra Laboratories Ltd, BenukoOpuranus). [Ipenaparst usy-
YaJii B JIIOMUHECIICHTHOM MUKpockore “Axioskop 40”.

AOCONIOTHOE KOJIMYECTBO KIIETOK, IKCIIPECCHUPYIOMIMX BBIIICYKa3aH-
HBIC PEIENTOPHI, MOJCYNTHIBAIH B KaXKIOM MUKPOIPEapare B 5 CIIy4aiiHo
BBIOPaHHBIX TOJIIX 3PSHUST MHKPOCKOIIA, KOTOPBIE HE MIEPEKPHIBAIIHCE, IPH
yBenmyenun *x1000. IIpoBoauiau BBIYHUCICHHE HMMYHOPETYISATOPHOTO
MHJIEKCa KaK OTHOLIeHUe abconmoTHoro konnuectsa CD 4 kieTok k adco-
nmoTHOMY KonudecTBy CD 8 kiertoxk.

IonydeHHbIE pe3ynbTaThl B TPyMNax ObUTH 00paOOTaHBI C MOMOILBIO
CTaTUCTUYECKOTO TaKeTa JMIEH3MOHHOW mporpaMmel Statistica® for
Windows 6.0 (StatSoft Inc., munensus Ne AXXR712D833214FANS) u
Microsoft Excel 2003. Paznu4ms B KOTMYECTBEHHBIX MOKA3aTEISIX B TPYII-
Max OLICHWBAJIHM METOIOM BapHAIlMOHHON CTATHCTHKH C MCIONB30BAHUEM
t-kputepust CthronenTa. Paznuunst canranucs qoctoBepHbiMu 1ipH p<0,05.
JlaHHBIC TIPECTABISIN B BUJC: CpeNHEE 3HAYCHUCHCTAHIAPTHAS OIIHOKa
cpennelt BenumauHbl (M£m).

3. Pe3yabrarsl Hceie10BaHUS U HX 00CY:KIeHHe

B rpynnax [-IV B moukax Mo 0B U HOBOPOXKIECHHBIX IPHU HCCIEH0-
BaHUM MHUKPOIIPENapaTtoB ObUIM BBISABIECHBl MMMYHHBIE KIIETKH, KOTOpbIE
pacrosiaraguch Kak OJMHOYHO, TaK U TPyINIamMu, 00pa3oBbIBasi CKOTUICHHS,
HMMEIONINE PAa3HYIO TUIOTHOCTh pachpeneneHus. IMMyHHbIE KIETKH ObLIN
OTMEYCHBI B KallCylle TIOYEK, B KITyOOYKaxX MOYEYHBIX Teiel] HePPOHOB, B
COCTMHUTEIIPHOTKAHHBIX TMPOCIOWKAaX MEXIy KIyOOYKaMH, KaHaIbIIaMU
1 0cOOCHHO BOKpYT cocynoB. IIpenMytiecTBeHHas JOKANINU3AIHS HMMYH-
HBIX KJIETOK BOKPYT COCYZIOB OBbITa BBISBICHA W JPYTHMH yYCHBIMH, UTO
JTAJI0 ¥IM TIPaBO TOBOPUTH O HAIWYHWU T€MaTOMMMYHHOTO W JTUM(OHMMMYH-
HOTro 6apbepOB U OTHECTH K YK€ U3BECTHBIM OpraHaM UMMYHHOH CHCTEMBbI
nepuBacKyssipHbIe JuMpouable y3enku [10, c. 9].
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IIpr UMMYHOTMCTOXUMHYECKOM UCCIIEIOBAHUU B TKAHU MOYEK ILIOAOB
U HOBOPOXJICHHBIX BCEX IPYIIN CPEAU BbISBICHHOW BbIlIC HH(UIBTpa-
UM UIMMYHHBIMH KJI€TKaMU naeHTHduuposanucs T-mumponutsl, cpeau
KOTOPBIX OblIM OoTMedeHb! T-xenneps! u T-cympeccopsl, B-mumdonuts: u
Makpodary. JleTaabHbl aHaIN3 MOTYYEHHBIX PE3YJIbTATOB MOKAa3al, 4TO
xKele3one(pUIUTHAS aHEMMs MaTepu CKa3bIBAaeTCs Ha KOJNMYECTBEHHBIX
XapaKTEPUCTUKAX MECTHBIX UIMMYHHBIX p€aKLUH B [I0YKaX IUIOJ0B U HOBO-
POXIEHHBIX, CTENIEHb BBIPAXKEHHOCTU KOTOPBIX 3aBUCEJIA OT TSKECTU aHe-
MUH (Tabmuibl 1-2).

Tabmnuua 1

Cpennue 3HaYeHHs A0COTIOTHOIO KOJIMYECTBA MMMYHHBIX KJIETOK,
MMMYHOPEryJATOPHOI0 MHAEKCA B MOYKaxX mioaos rpynm I-IV

Homep rpynmnsi
IMoka3zaresn I m T v

AGCOIIOTHOE KOJTHYe- 10,78+0,16 9,37+0,21 8,55+0,13
ctBo CD 3 kiteTox 10,52+0,27 p.>0,05 p,<0,05 p,<0,05
r p,<0,05 p,<0,05

AGCOIIOTHOE KOJIHYe- 5,10+0,13 4,65+0,12 3,98+0,08
ctBo CD 4 KieTok 3,06+0,15 p,>0,05 p,>0,05 p,<0,05
ro p,<0,05 p,<0,05

AOGCoIII0THOE KOJIYe- 2,75+0,08 2,38+0,06 2,08+0,04
ctBo CD 8 Ki1eToK 2,68+0,09 p,>0,05 p,<0,05 p,<0,05
r p,<0,05 p,<0,05

ABCONIOTHOE KOJIMYe- 3,68+0,14 2,80£0,13 2,07+0,09
ctBo CD 20 xiteTox 3,15+0,15 p.>0,05 p,>0,05 p,<0,05
ro p,<0,05 p,<0,05

AOCOITIOTHOE KOJTYe- 6,61+0,16 7,86+0,26 9,70+0,21
ctBo CD 68 KiteTok 5,20+0,19 <0.05 p,<0,05 p,<0,05
P p,<0,05 p.<0,05

. 2,03+0,07 1,96+0,05
e T YPTOP | os0.08 | LOTTRT | p=0.05 | p>003
i P~y p,>0,05 p,>0,05

P, — 10 OTHOLICHHIO C IOKA3ATEJIEM IPYIIILI I, p, — 110 OTHOLIEHUIO C MOKA3aTeIeEM
rpymnisi 11, p, — no oTHOwWEHHIO ¢ noKasareneM rpyrbt I11

Ipu xene3onepUUUTHON aHEMUU MaTEpU JIETKOW CTENEHU TSKECTU B
MoYKax riaoAoB (Tabiuua 1) 1 HOBOpOXKACHHBIX (Tabnuua 2) Mo CpaBHEHUIO
¢ rpynmnoii I 65110 BeIsIBIEHO 3HaUnMOE (p<0,05) yBenuueHne aOCOMOTHOTO
kormudectBa CD 68 kinetok u oTcyTcTBHE 3HAUUMBIX (p>0,05) n3MeHeHUH

181



182

Sorokina Iryna, Myroshnychenko Mykhailo, Simachova Alla

abcomrorHoro xoinmuectsa CD 3 u CD 20 MO3WUTHUBHBIX KJIETOK. AHaln3
cyononynsuuid T-TuM(OIMTOB U KMMYHOPETYJISITOPHOTO HHACKCA B IPYII-
nax I u Il He BbIsABUI 3HAYUMBIX (p>0,05) oTiauunii.

Tabmuna 2

Cpennne 3Ha4eHHs1 a0COJTIOTHOTO KOJIMYeCTBA HMMYHHBIX KJIETOK,
HMMYHOPEryJIsiITOPHOI0 MH/AEKCA B MOYKAX HOBOPOxKIeHHbIX rpymmn I-IV

Homep rpynnsi
Iloka3arean I i I v

12,49+0,19 | 11,03+0,25
Atcomornoe omme- | 1388026 | ' HOL024 1y <005 p,<0,05
ctBo CD 3 kiteTok p,<0,05 gl>0’05 p,<0,05 p,<0,05
L p.<0,05 p,<0,05

6,85+0,14 5,63+0,11
AOCOIIOTHOE KOJIHYe- 7,56+£0,16 7’6230&6 p,<0,05 p,<0,05
ctBo CD 4 KieTok p,<0,05 p1>0,0 5 p,<0,05 p,<0,05
P~% p,<0,05 p,<0,05

2,95+0,07 2,42+0,06
AOCOITIOTHOE KOJTHYE- 3,41+0,10 3’55506;0 p,<0,05 p,<0,05
ctBO CD 8§ Kmetox p,<0,05 gl>0’05 p,<0,05 p,<0,05
LI p,<0,05 p,<0,05

3,87+0,14 3,02+0,13
Abcomornoe xommae- | 4995016 | V120012 | Tp <005 p,<0,05
ctBo CD 20 kietok p,<0,05 p1>0,05 p,<0,05 p,<0,05
P~ p.<0,05 p,<0,05

10,31+0,35 | 12,23+0,32
AGCOIIIOTHOE KOJIUYe- 6,77+0,20 8,2?:006%1 p,<0,05 p,<0,05
crBo CD 68 kieTok p,<0,05 p1<0,05 p,<0,05 p,<0,05
Py p,<0,05 p,<0,05

2,37+0,08 2,40+0,06
Nmmynoperynstopusiit | 2,30+0,08 2’2330628 p,<0,05 p,<0,05
HHJICKC p,<0,05 p'>0’0 5 p,>0,05 p,>0,05
P~ p.>0,05 p,>0,05

p, — 110 OTHONIEHHIO C MOKA3aTeJIEM IO, P, — IO OTHOIIEHHUIO C TOKa3aTeleM
rpynmsl I, p, — 10 OTHOWIEHHUIO ¢ moKasareneM rpynmsl I1, p, — 1o oTHOMmEHH IO ¢

noxasareseM rpymmnsi I11.

[TonmyuyeHHble TUPPOBBIC TaHHBIC CBHIETEILCTBYOT O TOM, UTO KEJIe30-
JeUIUTHAS aHEMHS MaTePH JICTKOW CTEIICHU TSHKSCTH B MOYKaX IUIOIOB H
HOBOPOXKJICHHBIX aKTHBHPYET Makpo(darajbHyl0 CUCTEMY U HE OKa3bIBaeT
BIUAHUS HA T-KJIETOYHBIN U B-KI1eTOUHBI HIMMYHHTET.
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[pu xene3onePUIIUTHON aHEMUH MaTepU CPEIHEH CTEIIEHU TSIKECTH,
U 0COOCHHO TIPH KeJ1e301eHUITUTHON aHEMHH TSDKEIOH CTEIICHH TSHKECTH
(Tabauusl 1-2) o cpaBHEHUIO ¢ TPyMIoi | ObLIO BRISIBIEHO B OONBIINH-
cTBe cirydaeB 3HaunMoe (p<0,05) ymeHbleHrne abCoIOTHOTO KOINYEeCTBa
CD 3 u CD 20 no3uTHUBHBIX KJIETOK (3a UCKIIOUEHHUE MI0A0B rpynmsl 111,
rae Obiia orMeveHa TeHjaeHus (p>0,05) Kk yMEHbIIEHUIO a0COIIOTHOTO
konnyecTBa CD 20 mO3UTHBHBIX KJIETOK) M 3Haunmmoe (p<0,05) yBenu-
yeHne abcomorHoro koiamdecTBa CD 68 xierok. Cpeau cyOmomymsiuii
T-mumpornuros B rpynmax Il u 11l mo cpaBHeHuto ¢ rpymnmoii [ y miomos
1 HOBOPOXKACHHBIX OBLTO BEBISBICHO B OOJBINMHCTBE CIyYaeB 3HAYNMOC
(p<0,05) ymenbiienue adcomotHoro komuuyectBa CD 4 u CD 8 mo3u-
THUBHBIX KIIETOK (3a MCKIIOUeHHe 1uiofoB rpymmel 11, tme Oputa otme-
gyena TeHaeHus (p>0,05) K yMEHBIIEHUIO a0CcoOTHOTO KommdecTBa CD
4 KIJIETOK), IPU 3TOM UMMYHOPETYJISTOPHBIA MHIAEKC 3HauuMo (p>0,05)
He u3MeHsuics. OTMeuYeHHbIe KOJIMYECTBEHHbIE W3MEHEHHUs OCHOBHBIX
KJIOHOB UMMYHHBIX KJIETOK B MOYKaXx IJIOJJOB U HOBOPOXKJIEHHBIX CBHUJIE-
TEIBCTBYIOT O TOM, YTO JKEJIe30/e(UIIUTHAS aHEMHUsl CPEAHEH CTEHCHH
TSOKECTH, TsOKeNas jkene3o/eUIUTHAS aHeMHUs Yy Marepu TPHUBOAIT K
yrHeTeHuto T-ki1eTodHoro u B-kiierouHoro nmMmMmyHuTeTa Ha (OHE aKTH-
BH3aIMN MaKpo(darajibHOH CUCTEMBI.

WHTepecHo To, ITO ¢ YBETHUCHUEM CTETIEHH TSDKECTH JKEJIC301CPHUIIUT-
HOW aHEeMWH y MaTepy BBIABICHHBIC BBINIEC KOMMYECTBCHHBIC M3MCHEHHSI
OCHOBHBIX KJIOHOB UMMYHHBIX KJICTOK B TIOUKaX ITJIOI0B 1 HOBOPOXKACHHBIX
HapacTaroT, T.e. 3HaunMo (p<0,05) ymeHbIIaeTcst a0COTFOTHOE KOJHYESCTBO
CD 3, CD 4, CD 8, CD 20 kJIeTOK U yBeIU4YUBaeTCs abCOIOTHOE KOJIU-
yecTBO CD 68 KIETOK, PH 3TOM UMMYHOPETYISATOPHBIA UHIEKC 3HAYUMO
(p>0,05) He uzmensercs.

AHanu3upysi abCONIOTHOE KOJIUYECTBO OCHOBHBIX KJIOHOB MMMYHHBIX
KJIETOK, IMMYHOPETYJIATOPHBIA MHJEKC B TIOYKAX IJIOZO0B M HOBOPOXKICH-
ueix rpymn -1V, Bo Bcex rpymmax Obutn BeIABICHBI 3HauuMo (p<0,05)
Ooubiine 3HaueHust adbcomrorHoro konmuectsa CD 3, CD 4, CD 8, CD 20,
CD 68 xieToK, HMMYHOPETYJIATOPHOIO MHJEKCAa Y HOBOPOXKIEHHBIX I10
CPaBHCHUIO C IUIOJAMH, YTO, C HAIIeH TOYKU 3PEHHS, CBHICTEILCTBYET O
BO3PACTHOM POCTE (PYHKIMOHANEHONW aKTHBHOCTH CHCTEMBI MMMYHHTETA
[11, c. 68].

B aHTeHaranpHOM W paHHEM HEOHATaJHHOM IIEPHOAAX IIPOUCXO-
IUT CO3pEeBaHUE KJICTOK MMMYHHOH CHCTEMBI, ()OPMHPOBAHNE UMMYH-

183



184

Sorokina Iryna, Myroshnychenko Mykhailo, Simachova Alla

HOTO OTBETa, UMMYHOJOTHYCCKOH maMsTH. IMMyHHas cucTema Iuiofa,
C OIHOH CTOpPOHBI, 00JaJaeT aBTOHOMHOCTBHIO (YHKLMM pacro3HaBa-
HUS U yOaJICHUs Yy>KEPOAHBIX KIETOK, C APYroil CTOPOHBI, €e pa3BUTHE
3aBUCUT OT COCTOSIHUSI MAaTE€PUHCKOTO OpraHU3Ma, HaJUu4Ms Pa3IMYHbIX
natoreHoB [2, ¢. 38]. [IpoBeneHHOE HAMU HCCIIE0OBaHUE MOKAa3ajo, YTO
OJTHUM M3 TaKUX TOBPEKAAMOIUX (PAKTOPOB, MPHUBOASIINX K H3MEHE-
HUIO KAYECTBEHHOTO COCTaBa KIIETOK UMMYHHON CUCTEMBI B IMOYKAX IJI0-
JIOB ¥ HOBOPOXJICHHBIX, MOXKET BBICTYIATh jKeJe301epuInTHAsS aHeMUs
MaTepH, YTO B JaJbHEHIIEM HE MOXKET HE OTPa3UTHCS Ha MOP(HOPYHKITH-
OHAJILHOM COCTOSTHHH MOYEK Y TaKUX JeTel, Tak Kak H3BECTHO, UTO MaTo-
TeHEe3 MHOTHX 3a00JICBaHHUI YEIOBEKa, B TOM YHCJIC U ITATOJIOTUH ITOYCK, B
3HAYNTEILHON CTETICHU OIIPEeIIIeTCSI HapYIICHUEM (QYHKITMOHUPOBAHHUS
MMMYHHOU cuctemsl [12, c. 85].

VYruerenue T-KI€TOYHOTO U B-KJI€TOYHOrOo MMMYHHUTETa B IIOYKAX IJIO-
JIOB ¥ HOBOPOXKJCHHBIX OT MaTepel ¢ xene301eUIUTHON aHeMuel cpe-
HeH CTeNeH! TSKECTH U TSDKENOH jkene3o0aepuunTHON aHeMuell CBUIETENb-
CTBYET O CHIKeHUH 3()(HEKTUBHOCTH HMMYHHOTO OTBETa U B JaJIbHEHIIIEM
MOXKET IIPUBECTH, HAIIPUMED, K Pa3BUTHIO HH(EKIIMOHHO-BOCIIATUTEIBHBIX
3a00JIeBaHN Pa3INYHOTO TeHe3a.

OJHUM U3 MEXaHU3MOB, IPUBOJSIINAX K YTHETEHUIO T-KJIETOYHOTO H
B-kJ1eTOYHOTO NMMYHHTETA B TIOYKaX IJI0JJ0B M HOBOPOKICHHBIX, MOKET
BBICTYNIaTh HETaTHBHOE JEWCTBHE XPOHWUYECKOH BHYTPHYTPOOHOMH
THIIOKCHHY, Pa3BHBAIOIICHCS y OONBIIMHCTBA KCHIIUH, OEPEMEHHOCTH
KOTOPBIX OCJIOXKHSIETCS XKene30aepuuTHol anemuei [13, c¢. S25]. TIpo-
BEJICHHBIC YYCHBIMH HCCICIOBAHHS TAKXKE IOKa3aJlH YTHETCHHE KIe-
TOYHOI'O M TyMOPaJbHOI'O MMMYHHMTETa Yy MOTOMCTBA, MOABEPTHYTHIX
XPOHUYECKON BHYTPUYTPOOHOM 'MIIOKCUH, YTO MO3BOJIMIIO UM MIPUHTH K
BBIBOJLY O TOM, YTO THIIOKCHS BO BpeMsl OEpeMEHHOCTH SIBISETCS OJJHUM
M3 TIABHBIX MEXaHHW3MOB HapylleHUs MOpHOHAIBLHOTO (OPMHpPOBa-
HUS UMMYHHOM CHUCTEMBI, a B MOCIEPOIOBOM MIEPHOJIE ITO MOKET CTaTh
OJIHOW M3 OCHOBHBIX MPUYHMH Pa3BUTHUS BTOPUYHBIX HMMYHOAE(PHUITUTOB
y nereit [14, c. 61].

BonmbIIMHCTBO yUYCHBIX Pa3BUTHE WMMYHOIC(HHUIUTHOTO COCTOSHUS Y
JeTel TpH NEHCTBUHM THUIIOKCHYIECKOTO (haKTopa CBS3BIBAIOT C aKIHICH-
TAJIbHOM WHBOJIOLMEN THMYyCa, XapaKTEPU3YIOLIEWUCS CHHKEHHEM €ro
(GyHKIMOHATBLHON akTHBHOCTH [15, ¢. 40]. Tak, Hampumep, OTMEYCHO,
9TO XPOHHUYECKAsl BHYTPUYTPOOHAS THITOKCHS IIPHBOIUT K IIPEKPAIICHHIO
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BBIPA0OTKH (DEPMEHTOB, OTBETCTBEHHBIX 32 00pa30BaHKE TOPMOHA BHUJIOY-
KOBOH JKelle3bl — TUMO3MHA, YTO BbI3BIBACT TMITO(PYHKIIUIO BCEX 3BEHHECB
ummyHuteTa [14, c. 62]. Hekotopbie yueHble CBA3BIBAIOT YTHETEHUE KIle-
TOYHOTO M TYMOPAJIbHOTO UMMYHHUTETA C JE(PUIIUTOM XKelle3a B OpraHu3Me
IJI0/1a U HOBOPOXKACHHOTO, YTO OYEHb YaCTO OTMEYAETCs MPU HATUYHUU
KenezoePUIIUTHON aHEeMHUHM Yy MaTep, TaK Kak JKele30, KaK WU3BECTHO,
HE00X0UMO TS IPoNudepaliii UMMYHHBIX KJIETOK, 0COOCHHO JTUM(DOIIH-
TOB [9, c. €5395].

BrisiBiieHHOE HapacTaHHe KOJIMYECTBA Makpo(aroB B MOYKaX TUIOJOB
Y HOBOPOXKJICHHBIX C YTSDKEJICHUEM JKeJIe30Jc(UIIMTHOW aHEMHH MaTepu
MOYET CBHJICTEIILCTBOBATh, BO3MOXKHO, O TMOBBIIICHHBIX MOTPEOHOCTAX B
JIAHHBIX KJIETKaX JUIsl (haroluTo3a MOBPEKACHHBIX KICTOUHBIX CTPYKTYP.
B T0 ke BpeMs ¢ MakpodaraMu CBsI3bIBAIOT HE TOJILKO (DYHKIIMH YHHUYTO-
JKeHUS! JIe(DeKTHBIX, TIOBPEXKJICHHBIX KJIETOK, HO M UX y4acTHUE B Pa3BUTUU
MaToJoru4ecKkoro nporecca [16, ¢. 47; 17, c. 451; 18, c. 446].

4. BbIBOIBI U MEPCNEKTHBA JAJbHEHIINX HCCIeI0BaHNI

1. Mopdonoruueckoe COCTOSIHUE MECTHBIX MIMMYHHBIX PEAKIUH B IOU-
Kax JIOHOIIEHHBIX TUIOJOB M HOBOPOXKICHHBIX ONPEACISETCS CTEIEHBIO
TSOKECTH KeJe30/cPUIIMTHON aHEMHEH MaTepH.

2. XenezonedunuTHas aHEMHsI MaTEPH JIETKOH CTETEHU TSHKECTH B
TOYKaX JIOHOMICHHBIX IIJI0JIOB U HOBOPOKJEHHBIX HE OKA3bIBACT BIHSTHUS
Ha T-KJIeTOYHBIN ¥ B-KIETOYHBI UMMYHHTET U aKTUBU3UPYET Makpoda-
raJbHYI0 cHUcTeMy. MaTepuHCKas Kelle30AcUIIUTHAS aHeMHS CpeIHen
CTENICHU TSHKECTH W OCOOCHHO TsKeNas Kelle30Ac(UIIUTHAS aHeMHs B
MOYKaX IUJIOJOB MU HOBOPOXJCHHBIX MPUBOASAT K YTHETCHUIO T-KIIeTOU-
HOTO U B-KkieTouHoro nMmMyHHUTETa HA (DOHE aKTUBU3AIUU Makpodaraib-
HOM CHUCTEMEI.

3. Ilouku HOBOPOXKAEHHBIX OT MaTepei ¢ xene30Ae(UIUTHON aHeMueit
Pa3IMYHON CTENEHH TSKECTH IO CPABHEHHUIO C TIOYKAMU IJIOOB XapaKTe-
pusyrortes 6onbmmM cofepxanuem CD 3, CD 4, CD 8, CD 20, CD 68 kie-
TOK ¥ 3HAYCHUEM HMMYHOPETYIIITOPHOTO MHJICKCA.

[TepcniekTBOM NambHEHIINX HAYYHBIX HCCICAOBAHUN SIBIISIETCS BBISB-
JIEHHEe OCOOCHHOCTEHW MECTHBIX UMMYHHBIX PCAaKIMi B MOYCTOYHHKAX H
MOYEBOM ITy3bIpE JAOHOIICHHBIX TUIOZIOB M HOBOPOXKJICHHBIX OT MaTepew,
OEpPEMEHHOCTh KOTOPBIX OCIIOXKHHIIACH Kee30/Ic(UIIMTHON aHeMUeH pas-
JINYHOM CTEIEHU TIKECTH.
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Abstract. Tooth wear in young individuals has increased significantly in
recent years. Thus, the purpose of the present study is to estimate the preva-
lence and to learn clinical features and factors associated with tooth wear in
the Ukrainian adult population age to 40 years. Methodology. Data on clini-
cal investigation were collected in a survey of 2053 employees of ore mining
enterprise aged 18-40 years. It has been studied the prevalence and clinics of
tooth wear depending on age and sex, and also taking into account influenc-
ing of the working-environment harmful and other etiological factors. The
investigation involved the analysis of tooth contacts on working and balanc-
ing sides and the definition of type of intercuspidation which is described
by occlusal concepts. Results. According to the obtained data, the preva-
lence of tooth wear was 27.6 £ 1.0 %. The process was the most severe in
spreading and depth of loss in the presence of working-environment harmful
factors (32.1 £ 1.5 % vs. 23.4 £ 1.3 %, p < 0.05). The absence of any strong
correlation between progressive tooth wear and such etiological factors as
age (r = 0.48; p < 0.05), work experience in harmful production (r = 0.61;
p < 0.05), the dust content in air of the working zone (r = 0.63; p < 0.05),
the presence of background pathology of the gastrointestinal tract (r = 0.42;
p <0.05) and endocrine diseases (r = 0, 18, p > 0.05), the presence of local
factors (r = 0.38; p <0.05), excessive oral hygiene (r = 0.12; p <0.05), use of
carbonated drinks (r = 0.32; p <0.05) suggested the impossibility of provid-
ing a leading trigger mechanism for the development of the tooth wear. As a
result of the clinical study of dental contacts in lateral occlusion, it was found
that 30.0 £ 3.7 % persons had canines’ contacts and 70.0 + 3.7 % had group
contacts of canines, premolars and molars under physiological tooth wear.
Otherwise, in the group of pathological (increased) tooth wear, canines’ con-
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tact on the working side was established in 23.5 + 4.2 % of cases, group con-
tacts — 76.5 £ 4.2 %. Thus, significant differences between the prevalence of
occlusal concepts in the research group had not been found (p > 0.05). Inter-
cuspidation on balancing side was found in 36.0 + 3.9% of persons who have
physiological tooth wear, and 63.3 + 4.8% — pathological one (p < 0.05).
Significant difference between the prevalence of bilateral balancing occlu-
sion in research groups demonstrated that these occlusal contacts promoted
increased wear of occlusal surfaces, especially chewing segments of denti-
tion. Thus, dispensary observation of patients with tooth wear should take
into account the clinical and pathogenetic features of the disease, comply
with the principles of complexity of medical and diagnostic measures, full-
time care, stage and preventive direction. Conclusion. Tooth wear is a prev-
alent condition in this population. Significantly higher prevalence and sever-
ity of tooth wear was associated with the exposure of harmful factors of
dust-gas mixture from the production. In addition, other etiological factors
contribute to the development of the pathological process in enamel and den-
tine, among which peculiarities of occlusal contacts, described as “occlusal
concepts”. To reduce the prevalence and intensity of tooth wear, in particular
in the adult population age to 40 years, there is a need for dispensary, which
involves early diagnosis, regular examinations, prophylaxis and treatment,
aimed at preventing complications.

1. Introduction

Tooth wear has an increasing prevalence all over the word [1, p.548;
2, p-88; 3, p. 50]. This problem is complex, because no evidence-based
guidelines are available, the clinician may have difficulties deciding which
treatment option to choose to resolve difficult situations [4, p. 757].

Nowadays, it’s known that tooth wear can be the result of a natural age-
ing process and be imperceptible to the majority of the patients. However, in
some young patients the pathogenesis of tooth wear is unclear. The disease
has special clinical features as progressive character and tooth hypersensi-
tivity. Severe forms of tooth wear may extend to the pulp. In the absence of
adequate treatment the generalized tooth wear has been reported to decrease
occlusal vertical dimension with temporomandibular disorder-associated
symptoms [5, p. 2].

Clinically tooth wear is easy for diagnostics; it defined as loss of enamel
and dentine by a chemical or mechanical process not involving bacteria.
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With this, tooth facets are characterized as flat, round or sharply angled and
polished surfaces on the occlusal or incisal areas of the teeth. They prefer-
entially affect the palatal surfaces of maxillary anterior teeth and occlusal
surfaces of mandibular first molars [6, p. 20-21].

According to modern ideas, tooth wear is explains as a result of three
processes: abrasion (wear produced by interaction between teeth and other
materials), attrition (wear through tooth-tooth contact) and erosion (disso-
lution of hard tissue by acidic substances) [7, p. 33].

Erosion is associated with intrinsic or extrinsic acids, and therefore,
subjects with reflux disease and eating disorders are at increased risk.
Fruit juice, fruits and carbonated drink consumption, frequency of con-
sumption and specific habits are also risk factors. Attrition is more prev-
alent under bruxism. Other habits need to be considered when defining
the risk of tooth wear. The way of the mandibular teeth contact with the
maxillary teeth may influence tooth wear. Abrasion is usually associated
with tooth brushing and toothpastes, especially in an already acidic envi-
ronment [8, p. 26].

Individuals have different risks for developing tooth wear depending on
their environment and occupation. It is anticipated that people with regular
working-environment harmful factors such as: microclimate, dust, noise,
vibrations, and chemical compounds have an especially high risk of devel-
oping tooth wear and more severe pathological process [13, p.10].

Because of its multifactorial actiology and pathogenesis, tooth wear can
manifest itself in many different representations, thus, it can be difficult to
diagnose and manage the condition [9, p. 78].

The dental care evaluation highlights that improvements are required in
recording, risk assessing and preventive treatment planning of tooth wear.
Experienced dentists were less likely to risk assess tooth wear and less
likely to provide preventive treatment [10, p. 83].

Also discussed will be the administration of preventative and passive
management strategies for cases displaying tooth wear [11, p. 25].

At present, investigating the prevalence of tooth wear in young peo-
ple has become an interesting and feasible proposal, since this pathology
requires special attention. Therefore, it is necessary to conduct studies for
following up and preventing this wear, in order to collect data and mon-
itor the condition when it is present, and thus serve as a guide to future
approaches [12, p. 1011].
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Moreover, there is no data on the prevalence of tooth wear in Ukraine,
peculiarities of the morbidity in which are due to deterioration of the eco-
logical situation. Besides, harmful production, where there are abrasive fac-
tors, may cause the risk of tooth wear development.

In our opinion, the study of tooth wear during a screening survey of the
organized contingent of population, in our case they are the employees of
ore mining enterprise, in an amount that would ensure the reliability of the
results, would determine the prevalence and peculiarities of the disease in
our region. This way, it helps to justify the directions of further research on
improvement of diagnostic, therapy and prophylaxis of tooth wear.

Taking into consideration the foregoing discourse, the aim of the present
study is to estimate the prevalence, to learn clinical features and factors
associated with tooth wear in the Ukrainian adult population age to 40 years.

2. Sample for clinical study

The present study was conducted with 2053 employees of ore mining
enterprise aged 18-40 years. The participants signed the free and informed
term of consent and subsequently participated in the present investigation.

The exclusion criteria were as follows: individuals aged less 18 years
and more 40 years; those who used orthodontic appliances because they
made it difficult to perform clinical evaluation of the tooth surface. Criteria
for inclusion in the study were as follows: individuals who were working at
ore mining enterprise and patients who agree to participate in the research.

The sample size calculation was based on a study [14, p. 228]. From this
datum, a margin of error of 5 %, level of confidence of 95 %, and power
of 80 % were established. Considering the adjustment for finite population,
a sample “n” was obtained. To allow for possible losses, 20 % was added,
leading to a final number of participants.

The participants were broken by two groups according the presence of
working-environment harmful factors. In the first research group there were
997 individuals, who had harmful factors in the production, mainly dust and
gaseous chemical compounds, as well as vibration and noise.

The remaining 1056 persons, who did not have any working-environ-
ment harmful factors, were included in the second research group.

The analysis was carried out in 3 age groups: up to 20 years, 20-29 years,
30-39 years. In the age group up to 20 years there were 268 male (68.7+2.3 %)
and 122 female (31.3£2.3%); inthe group 20-29 years— 512 male (67.6 £ 1.7 %)
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and 122 female (32.4+1.7%); inthe group 30-39 years— 563 male (62.1+1.6 %)
and 343 female (37.9 + 1.6%).

Thus, the total number of men, included in the survey, was 1343
(65.4 + 1.0%), women — 710 (34.6+ 1.0%). In the first research group there
were 793 male (79.5 £ 1.3 %) and 204 female (20.5 + 1.3%); in the second
one — 550 male (52.1 £ 1.5 %) and 506 female (47.9 + 1.5%). The majority
of men in the first group is due to the specifics of the occupations of indus-
trial workers. At the same time, the increase in the number of women in the
second group is caused by the peculiarities of the professional composition
of productions without harmful factors, usually management, servicing and
auxiliary.

3. Clinical examination

Data on tooth wear was collected during the clinical examination. First
of all, tooth wear within the enamel was considered physiological [6, p. 5].

For the description of the pathological (increased) tooth wear in hard
tissues, it was used Bushan A. G. classification. The degrees of severity of
tooth wear were classified in depth of loss as: up to one third of the height
of the crown (the first degree); from one third to two thirds of the height of
the crown (the second degree); from two thirds of the height of the crown
(the third degree).

On the plane of the loss it was differentiated the horizontal, vertical and
mixed forms of tooth wear. In the longevity of the pathological process, it
was diagnosed the generalized and localized forms. About localized tooth
wear it was said in case of damage to 25% of dentitions [6, p. 21-22].

According to Trezubov V. N., Shcherbakov A. S., Mishnev L. M., depend-
ing on the severity of the compensatory and adaptive reaction of the chewing
apparatus, it were three clinical forms of tooth wear such as: uncompensated
(with decrease occlusal vertical dimension), compensated (without decrease
occlusal vertical dimension) and subcompensated (intermediate variant)
[6, p. 23-24].

Finally, diagnosis of such a complication of tooth wear, like hyperesthe-
sia of hard tissues, was carried out by determining the reaction to tempera-
ture stimuli.

Information on caries, periodontal disease and number of missing teeth
was collected during chart review. Periodontal disease was considered pres-
ent if the chart had any record of bone loss in the past 12 month.
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The sample of background general diseases was performed according
to the “Appendix 2 to the Regulations on the Medical Examination of Cer-
tain Categories of Employees” and the “List of Preventive Examinations”.
Particular attention was paid to those general diseases, which, according to
the literature, are associated with the development of tooth wear [13, p. 9].

4. Occlusal analysis

In order to analyze the influence of occlusal concepts (features of clos-
ing of the teeth in lateral occlusion) on the character of tooth wear, we con-
ducted an examination of 102 patients with pathological (increased) tooth
wear and 150 individuals with a physiological form of tooth wear (as a
comparison) under the age of 40 years. They were selected on the stage of
clinical examination.

Participants were divided into three equal gender and age groups: 18-20,
20-29, 30-39 years, where women accounted for 56.3 + 3.1 %, men —
43.7£3.1 %. To verify the nature of the tooth wear (physiological or patho-
logical), the age of the patient and the intensity of the loss were compared,
using Moldovanov’s A.G. classification [6, p. 5]. All participants had intact
dentitions and orthognathic bite.

The study of occlusal contacts was performed on the diagnostic models
casted into articulator. The occlusal surfaces of tooth were investigated. The
occlusal contacts on the working and balancing sides in lateral occlusion
were described by occlusion concepts [15, p. 28].

For study the localization of occlusal contacts, the occlusal method
according to Milikevich V. Yu. was used. Warmed denture wax, 1.2 mm
thick, was placed on the lower dentition into the oral cavity. The patient
asked to close his mouth in the position of central occlusion. After cooling,
wax was removed from the oral cavity and put on the plaster models. The
places of perforations on the occlusiogram were transferred using a marker
to plaster models [16, p. 57].

5. Statistical analysis
The obtained results involved descriptive and inferential statistics.
Descriptive statistics was used to describe the sample and the prevalence of
tooth wear. The chi-square test was applied to evaluate association among
the independent variables and the outcome (tooth wear). To investigate the
explanatory factors for tooth wear, the regression with robust variance was
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performed. The independent variables that presented p < 0.05 in the univar-
iate model were inserted into the multivariate regression model. The level
of significance adopted was 5 %.

For the quantitative characteristics of the correlation, physiological
tooth wear was conventionally considered to be 0; increased tooth wear
within the enamel and partly dentin — as 1; within the base dentin — as 2;
within the limits of substitute dentin — as 3. The presence of background
general diseases and local factors that can cause wear of enamel and dentin,
indicated as 1, absence — as 0.

In turn, the correlation coefficients ranged from -1 to +1. At r < 0.3,
the correlation was considered weak, at r = 0.3-0.7 — moderate, at r > 0.7 —
strong. At positive values of the correlation coefficient the relationship
between the studied indicators was determined as direct, with negative — as
inverse. For r values of 0, there was no linear relationship.

The software program MS Excel 2003 was used for the analyses.

6. Prevalence and clinical features of tooth wear

It was found that the prevalence of tooth wear among the employees of
ore mining enterprise aged 18-40 years was 27.6 = 1.0 %. It was established
the significant difference in the prevalence of pathological process in the
individuals from the first and second research groups. Thus, in employees,
who have the harmful factors in working environment, the tooth wear was
registered in 32.1 &+ 1.5% of cases vs. 23.4 + 1.3% for the second group.

There was increasing the prevalence of tooth wear according the age.
So, the highest values were set for 30-39 year olds (41.0 £ 1.5% for the first
group and 29.2 + 1.4% for the second one). The prevalence of the patho-
logical process at the age of 20-29 years was detected as 33.2 + 1.5% for
the first group and 24.3 + 1.3% for the second one. At last, at the age under
20 the prevalence of tooth wear was minimal (11.2 + 1.0% and 6.7+ 0.7%
for the both groups respectively, p < 0.05).

In the first group, the prevalence of tooth wear was higher in men than
in women, regardless of age, which was probably due to a higher level of
harm factors in the work place (29.6 £ 1.6 % vs. 24.0 £ 3.0 %, p < 0.05).
In the second group, there were no significant gender differences for peo-
ple under the age of 20 (7.4 £2.0 % vs. 5.9 = 2.0 %, p > 0.05) and 20-29
(25.6 £2.9 % vs. 22.4 + 3.4 %, p > 0.05), while between 30-39 year-old
patients with the tooth wear were dominated by men (34.9 = 3.3 % vs.
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24.8 £ 2.6 %, p < 0.05), although the greater severity of damage of enamel
and dentin was observed in women.

Among patients with tooth wear, it was determined some predominance
of local character of the pathological process. The local tooth wear was
diagnosed in 57.8 + 2.1 % of patients. Local tooth wear most often occurred
in a horizontal plane, while the occlusion surfaces of molars and premolars
were struck. The prevalence of this form was 57.3 + 2.1 %. Vertical form
of tooth wear occurred in the area of the maxilla and mandible under deep
bite (0.5 + 0.3 %). For generalized tooth wear the mixed form was more
characteristic, which was observed under orthognathic bite in 35.4 + 2.0 %
of cases and under deep incisal overlap — in 1.4 £ 0.5 %. In 5.3 £ 0.9 % of
the persons, the generalized horizontal form of the disease was registered
under direct bite.

The first degree of tooth wear was the most often; its prevalence was
80.6 £ 1.7 %. The second degree was detected in 17.1 = 1.6 % of cases of
tooth wear, the third one — in 2.3 = 0.6 %. The most severe tooth wear in
the spread and depth of the lesion was observed in the patients from the first
group. But subjective symptomatology was recognized as more pronounced
in the second research group, where the number of cases of hyperesthesia
was significantly higher (40.9 + 3.1 % vs. 30.3 £ 2.6 %, p < 0.05), which
was probably related to other mechanisms of the disease. Most likely, this
contingent of patients was dominated by the erosive component of tooth
wear, mainly related to changes in contemporary lifestyle (dietary habits,
ingestion of beverages, drugs, oral hygiene measures, eating disorders),
biological (general health, biofilm, saliva), chemical factors (buffer capac-
ity of saliva, pH, type of acid, presence of calcium, fluoride and phospho-
rous), capable of interfering in the frequency and severity of erosive wear
characterized hyperesthesia of hard tissues [2, p. 85].

According to anamnestic data, the lion's share accounted for the gener-
alized form of hypersensitivity of hard tissues (71.2 + 3.2 %). In the other
cases, patients had hyperesthesia in the area of frontal teeth. The complaints
of temporary pain response from temperature stimuli were provided in
90.9 + 2.0 % of patients with hypersensitivity of enamel and dentin.

Decrease occlusal vertical dimension with temporomandibular disor-
der-associated symptoms was established in 66.4 £ 4.5 % of patients with
tooth wear of the second and third degrees. The average increase in the inter-
occlusal gap was 2.7 = 0.6 mm, the facial features were poorly expressed.
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Concomitant chronic angulous heilitis was diagnosed only in one case, in
patient with deep traumatic occlusion (0.2 + 0.1 %).

It was established, that 15.4 + 3.4 % of patients with tooth wear had
compensated form of the disease with the development of dental-alveolar
elongation. In 18.2 + 3.7 % of cases the subcompensated form of tooth wear
was diagnosed. In the remaining patients tooth wear was combined with a
slight decrease in the height of the lower third of the face.

Taking into account the role of local factors, that cause decrease in occlu-
sal vertical dimension, we found that in 9.7 £ 1.2 % of patients with tooth
wear there were defects of dentition. Among them, deformations of dentitions
were defined in 3.7 = 0.8 % of the total number of patients with tooth wear.
They were mainly mesial and distal movements of teeth. The part of persons
with intact dentitions was 70.9 = 1.9 %. In 33.9 £+ 2.0 % of cases, defects of
the crown parts of teeth, mainly molars, were detected. According to the pre-
liminary examination, in 2.1 + 0.6 % of patients with tooth wear, the develop-
ment of the process could be caused by irrational prosthetics.

On the contrary, tooth wear in the vast majority of cases was diagnosed
in patients with healthy periodontal tissues. However, in 7.6 £ 1.1 % of
patients with tooth wear, the state of decompensation from periodontal
tissues was diagnosed, which was characterized by the development of
destructive changes and the appearance of pathological mobility of teeth.
Caries combined with tooth wear in 34.9 = 2.0% of cases. Non-carious cer-
vical lesions (abfraction) were found in 14.4 + 1.5% of patients with tooth
wear, enamel hypoplasia —in 1.1 £ 0.4 %. Then how, the other non-carious
lesions were not diagnosed.

It should be noted, that only 6.5 + 1.0 % of patients with tooth wear
applied for a dentist about the disease, although 12.9 + 1.4 % of them
needed already prosthetic treatment which includes increase occlusal verti-
cal dimension in the complex of tertiary prophylaxis, aimed at the preven-
tion of temporomandibular and chewing muscles disorders. 34.9 = 2.0 %
of patients needed conservative treatment of hyperesthesia. Accordingly, in
the rest of the patients there was a need for prevention of further progressive
tooth wear.

7. Occlusal concepts
Taking into account the fact that the occlusal disorders are the recog-
nized prerequisite for the tooth wear [15, p. 8], it was analyzed the effect of
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occlusive concepts (closing the teeth in lateral occlusion) to the tooth wear
character.

In this work it was analyzed 273 occlusiograms. In particular, it was
carried out a detailed analysis of the number and location of dental contacts
and facets of wear on the teeth of the mandible and maxilla in order to deter-
mine the nature of tooth wear — physiological or increased (pathological).

According the results of the study of occlusal surfaces of teeth of patients
of the age group up to 20 years, facets of wear were not detected. Contact
areas were formed only. On chewing surfaces of the upper premolars there
were diagnosed 2-3 such contact areas, which on occlusiograms had the
appearance of areas of maximum thinning of the wax plate. In41.3 +6.2 %
of cases, there were 2 occlusal contacts, located on the medial and distal
inner surfaces of the buccal cusps. Occlusion areas at the tops of the palatal
cusps of the upper premolars were determined in 25.4 £ 5.5 % of cases. On
the lower premolars, 2 occlusal contacts were located on the outer surface
of the buccal cusps. The third contact area was found on medial slopes of
lingual cusps only in 76.9 + 11.7% of patients with tooth wear. The upper
molars had one less contact than the lower molars.

At the same time, if at the age of 20 years the contact areas on the chew-
ing teeth were located on the medial surfaces of the occlusive slopes of
the cusps, then at the age of 20-29 years, they were mainly in the middle
of occlusal surfaces. In this age group, under the physiological tooth wear,
there were both contact areas and facets of wear. On the chewing teeth of
the upper and lower jaws, as well as on the lower canines and incisors, their
localization was the same, but on the canines and incisors of the maxilla
was different. The facets of wear on the upper canines, which appeared
again, were located on the tearing cusp.

Under increased tooth wear in the age group of 20-29 years, on the
lower incisors appeared contact areas, localized along the cutting edge. On
the upper ones they were located on the medial and distal palatine rollers.
There was a tendency to increase the area, described for the physiological
tooth wear, and the creation of new ones on the distal-occlusal slopes of
the palatine cusps of premolars and molars of the maxilla, as well as on the
distal-occlusal slopes of the buccal cusps of the lower molars.

At the age of 30-39 years, physiological tooth wear were character-
ized by a shift of facets of wear from the tops of the buccal cusps to their
outer slopes on the lower chewing teeth and from the tops of the palatine
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cusps to the inner slopes on the upper molars. New wear areas appeared
on the so-called retrusive and protrusive surfaces of the upper and lower
chewing teeth.

In the patients of the third age group there were significant differences
for the pathological form of tooth wear in comparison with physiological
one, the main of which was the presence of almost complete plane of con-
tact between occlusal surfaces. On the upper incisors facets were located
in a horizontal plane along the entire palatine surface, on the lower ones
they were in a horizontal plane with a vestibular inclination. The horizontal
facet of wear on tearing humps of upper canines merged with the vertical,
which formed on a distal palatine surface. On the lower canines, tearing
cusp flashed in a horizontal plane with a vestibule-distal inclination.

It should be noted that the generalized horizontal form of pathological
tooth wear under orthognathic bite was characterized by a shallow inci-
sor overlap, to 1/3 of the length of the crowns of the lower anterior teeth,
that was, on average 1-2 mm. In this case, on the palatine surface of the
upper incisors, and sometimes and the canines, facets of wear were formed,
directed at different angles to the horizontal plane. With a deeper incisor
overlap, a mixed form of tooth wear was diagnosed, which was manifested
by more intensive wear of the chewing teeth in the horizontal plane, and
less than the depth of loss of the anterior teeth in the vertical plane.

The occlusal surfaces of premolars and molars were characterized by the
merger of separate areas of wear between themselves and the disappearance
of second-order fissures with the preservation of the central fissures in the
area of their transition to the buccal and lingual surfaces. The obtained data
of character of tooth wear on the chewing surface allowed to determine the
most widespread localization of the faces of wear, namely the lingual sur-
face of the lower molars.

According to our observations, in the tooth wear of the first degree under
orthognathic bite, the first molars and incisors on both jaws were the most
often worn (68.4 +£2.0 % and 61.0 = 2.1 % of cases respectively). The next
ones were the premolars (56.5 £+ 2.2 %), finally they were the second molars
(51.3 £ 2.2 %) and canines (44.7 + 2.2 %). The third molars (19.0 £ 1.7 %)
are the least frequently worn. In direct bite, first of all, the frontal group of
teeth was damaged (60.0 = 7.7%). Under deep incision and deep bite tooth
wear were formed in the first turn on the vestibular surfaces of the lower
anterior teeth (72.7 + 13.4 %).
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In turn, according to the results of the study of occlusal contacts in the
lateral occlusion, it was found that in 30.0 £ 3.7% of patients with phys-
iological tooth wear it were canine guidance, and in 70,0 £ 3,7% it was
diagnosed group contacts of canines, premolars and molars. In the group of
pathological tooth wear, the part of contact of canines on the working side,
respectively, was 23.5 + 4.2 %, group contacts — 76.5 = 4.2 %. As shown,
the reliable differences between the prevalence of any occlusal concept in
experimental groups are not established (p> 0.05).

Intercusping on the balancing side was detected in 36.0 + 3.9 % of indi-
viduals who had physiological tooth wear and in 63.3 = 4.8 % of cases —
pathological (p < 0.05). The reliable difference between the prevalence of
bilateral balancing occlusion in patients with physiological and pathologi-
cal tooth wear indicated that this occlusive contact contributed to the devel-
opment of increased wear of chewing surfaces, first of all, lateral segments
of dentitions.

Hyperbalancing contacts had not been established both under physio-
logical and pathological tooth wear, which was probably due to intact den-
titions and orthognathic bite.

Consequently, according to the obtained data, the features of closing the
teeth in lateral occlusion can contribute to pathological (increased) tooth
wear at young age. Proceeding from this, the diagnostic examination of
interdental contacts, which involves the determination of indications for
optimization of occlusion, will prevent the development or progression
of the pathological process. Accordingly, the obligatory condition for the
reproduction of optimal functional occlusion in the pathological tooth wear
should be the study of its previous simulation in the articulators, necessary
to achieve occlusal harmony, which involves the creation of not only stable
multiple center contacts of the lateral teeth, but also protrusion and lateral
guiding functions.

8. Factors associated with tooth wear

Using correlation-regression analysis, we evaluated the influence of dif-
ferent etiological factors in the pathogenesis of tooth wear.

As for the age aspect, as mentioned earlier, the highest frequency of the
disease was found in persons aged 30-39. However, a significant jump in the
prevalence of pathological process was found at the age of 20-29 years, while
then there was not so much increase in the number of cases, but the deteriora-
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tion of the course of the tooth wear. Correlation between age and tooth wear
was described as direct and moderate in strength (r = 0.48, p < 0.05).

The predominance of tooth wear in employees with harmful industry
factors indicated an unquestionable abrasive dust action. The mathematical
estimation of this dependence proved the direct, close to strong, correlation
between tooth wear and dust content in the air of the working zone (r=0.63,
p < 0.05). With the help of regression analysis, we calculated the threshold
concentrations in relation to the threat of tooth wear. We calculated, that
4.7 mg /m? is a critical concentration, under which, even in the absence of
other etiological factors, tooth wear occurs. In turn, the dust content in the
air of the working area is more than 1.1 mg / m? increases the probability
of tooth wear.

To increase the probability of tooth wear could be with work experience
in harmful production. In the course of statistical processing between the
tooth wear and the experience of harmful production, the direct, moderate
correlation (close to strong) was established (r = 0.61; p <0.05).

Otherwise, in the second group, where the direct impact of damaging
dust was almost eliminated, the prevalence of tooth wear was quite high,
which indicated other causes of the pathological process. For their estab-
lishment, we conducted the analysis of data on general diseases in patients
with tooth wear in the both groups. It was found that 39.5 + 2.7 % of patients
from the first research group and 47.8 + 3.2 % of the second one had one or
another background disease, indicating the possible overall progress of the
loss of enamel and dentin.

According to our observations, the large part of background disease was
associated with gastrointestinal tract disorders. Among them chronic gastri-
tis, gastric ulcer and duodenal ulcer were prevalent. Their frequency among
patients with tooth wear was 15.0 = 1.5 % and 13.8 + 1.4 % respectively. In
the course of statistical processing, we have established a direct, moderate
correlation between the degree of tooth wear and the presence of diseases
of gastrointestinal tract (r = 0.42, p < 0.05).

In assessing the influence of local pathogenetic factors, it was found
that among patients with tooth wear, orthognathic bite was in 92.8 + 1.1 %,
direct — in 5.3 = 0.9 %, deep — in 0.5 = 0.3 %, deep cutter overlap — in
1.4 £ 0.5 %. In 9.7 £ 1.2 % of patients, defects of dental arteries were
detected. The percentage of persons with intact dentitions was 70.9 £ 1.9 %.
In 33.9 + 2.0 % of cases there wear defects of the crown parts of tooth.
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According to the preliminary examination, in 2.1 + 0.6 % of patients with
tooth wear, the development of the pathological process could be caused by
irrational dental prosthetics.

Localized form of increased tooth wear may be due to the presence of
fillings on the chewing teeth. Wearing of filling material caused increase the
chewing load on the intact teeth. In this case, there was loss of occlusal sur-
faces, interdental contacts, especially the support cusps. The connection of
local factors and processes of tooth wear was moderate (r = 0.38, p < 0.05).

Lastly, we conducted the analysis on the use of carbonated drinks,
whose role in the development of erosive tooth wear, according litera-
ture, is considerable important. Emphasizing the subjectivity of received
information, this factor associated with tooth wear took place only in
19.8 + 1.7 % of patients (r = 0.32, p < 0.05). Excessive oral hygiene, which
wouldcauseso-called“oral-hygiene-relatedabrasionlesions”, wasrecordedin
12.9+ 1.4 % of cases (r=0.12, p < 0.05).

The presence in the anamnesis and in the results of a clinical study of
several etiological factors was found in 31.9 + 2.0 % of cases of tooth wear.

To sum up, according to our observations, dust and gaseous chemical
compounds, as harmful production factors, can provoke the appearance and
worsen the course of tooth wear. Their presence increased the probability of
tooth wear in 8.7 = 0.6 %. Along with that, in their absence, the frequency
of progressive form of tooth wear was also significant.

So, according to the results of the study, it has not been established the
strong correlation between the tooth wear and any one associative factor,
which indicates that it is impossible to isolate the leading trigger mecha-
nism of the disease. Direct, moderate for strength of correlation, connec-
tions with a number of factors, indicate the polyetiological character of
tooth wear.

In our opinion, it is expedient to differentiate the investigated etiological
factors, not as exo- and endogenous, but by linking them with pathogenetic
mechanisms, respectively, as those causing attrition, erosion and abrasion.

9. Dispensary of patients with tooth wear
The reduction of the frequency and severity of tooth wear, in particular
among young people, can be achieved by means of dispensary — systematic
medical surveillance for the purpose of early diagnostics, as well as timely
treatment and prevention. In this regard, based on our research, we have
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developed organizational forms and methods of dispensary for patients with
tooth wear.

First of all, the peculiarities of medical care of this contingent should
be such as, firstly, the progressive nature of the loss of enamel and den-
tin, which leads to the inability to cure as a result of one-time and even
multiple visits to the dentist; and secondly, the complexity of the early
diagnosis of disease in the absence of quantitative criteria; thirdly, the
severity of complications and the need for tertiary prophylaxis; fourthly,
the high probability of background general diseases or factors that affect
the clinic of tooth wear.

The formation of groups of “dynamic observation” occurs during pre-
ventive stomatological examinations.

Group D I includes healthy persons with physiological tooth wear and
a favorable anamnesis. At the age of 25-40 years, wear of teeth of incisors
and smooth out cusps of premolars and molars are normal.

Individuals under 40 years of age, who have signs of significant tooth
wear, are recommended to hold up advanced clinical and laboratory research
and dynamic follow up for three years in the group D II (practically healthy).
This dispensary group is an intermediate link between healthy and sick. It
includes persons with background diseases, which can affect tooth wear
(diseases of the digestive tract, endocrine pathology, etc.). Individuals with
working-environment harmful factors, such as abrasive (dust) and erosive
(acids), should also be included into group D II.

Undoubtedly a significant role in the pathogenesis of tooth wear, brux-
ism and bruxomania plays. In the absence of clinical symptoms of tooth
wear, patients with this pathology belong to group D II.

The anatomical and physiological preconditions that, under certain cir-
cumstances, can determine the pathogenetic links of progressive loss of
enamel and dentin, in particular certain types of bite, also determine com-
pliance with the second dispensary group.

The same should be attributed to patients with diagnosed tooth wear,
but in the stage of long remission, that is, the stabilization of the process
for three years and more. The purpose of observation of the dispensary
group D II is the supportive treatment, aimed at preventing the progression
of tooth wear.

Patients of the group D III are diagnosed with compensated form of
tooth wear — loss of enamel and dentine that does not meet the age. Clinical
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signs of decrease of occlusal vertical dimension are not expressed (distance
between the frontal teeth does not exceed 6-8 mm). In such cases, it is
indicated appropriate conservative treatment, restoration of lost hard tissues
and remineralization. But the main thing in this group is the systematic
observation of occlusal vertical dimension. So, the purpose of dispensary is
preventing disease transition to more severe form, and the task is to conduct
adequate treatment and rehabilitation.

Group D IV is patients who require special medical supervision and
prosthetic treatment and have a subcompensated and decompensated course
of tooth wear. The purpose of the medical examination in them is the elim-
ination of complications and the restoration of the lost tissues of the tooth.
The task is the maintenance of treatment and rehabilitation measures. For
this group, in checking examinations, the assessment of the state of den-
tures is of four integral criteria: aesthetics, functionality, restoration of the
anatomical form of teeth, and the quality of the prosthetics. The favorable
results of treatment of these patients should be considered not only a com-
plete recovery, which is recorded in an average of 65 % of cases, but also
improving the condition, characterized by the restoration of the height of
the lower face, chewing function and aesthetics.

Thus, each patient, at taking him to the dispensary register, needs a gen-
eral stomatological examination and necessary for clarification of the diag-
nosis of laboratory and instrumental research. Then the plan of medical and
recreational activities, which determines the frequency of observations and
visits, terms of consultation, is drawn up.

Medical examinations, primary and regular (in-depth and control),
allow to determine the diagnosis, recommend therapeutic and preventive
measures, determine the effectiveness of past recommendations. In the
framework of the dispensary, the diet is recommended for the patient, opti-
mization of working conditions for harmful production, etc.

In general, in the diagnosis of patients with tooth wear, it is necessary to
observe the general types of prophylaxis, formulated by WHO. Particular
importance in preventing progressive tooth wear is given to oral hygiene.
In turn, diet therapy should be considered not only as primary prophylaxis,
but also as a measure of pathogenetic therapy.

In our opinion, the etiological and pathogenetic orientation of dispen-
sary is a key to the success of prevention, detection of predisposition to the
tooth wear, early diagnosis, which is a prerequisite for successful treatment.
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10. Conclusions

In summary, the conducted study has proven significant prevalence, as
well as the tendency for “rejuvenation” of tooth wear among the young
population of Ukraine. The prevalence of tooth wear was 27.6 = 1.0 %. It
has been confirmed that dust and gaseous chemical compounds, as harmful
production factors at ore mining enterprise, can provoke the appearance and
worsen the course of tooth wear. The process was the most severe in spread-
ing and depth of loss in the presence of working-environment harmful fac-
tors (32.1 + 1.5 % vs. 23.4 £ 1.3 % in their absence, p < 0.05). Thus, their
presence increases the prevalence of tooth wear on 8.7 + 0.6 %. Along with
that, in the absence of working-environment harmful factors, the prevalence
of tooth wear is also significant. More pronounced hyperesthesia pointed on
probably erosive mechanisms of the disease.

The absence of any strong correlation between progressive tooth wear and
such etiological factors as age (r = 0.48; p < 0.05), work experience in harmful
production (r = 0.61; p < 0.05), the dust content in air of the working zone
(r=0.63; p < 0.05), the presence of background disease of the gastrointestinal
tract (r=0.42; p<0.05) and endocrine diseases (r=0, 18, p>0.05), the presence
of local factors (r = 0.38; p < 0.05), excessive oral hygiene (r=0.12; p <0.05),
use of carbonated drinks (r = 0.32; p < 0.05) suggests the impossibility of pro-
viding a leading trigger mechanism for the development of the disease.

It was found, 30.0 £ 3.7 % of individuals with physiological tooth wear
had canines’ contacts and 70.0 + 3.7 % had group contacts of canines, pre-
molars and molars. Otherwise, in the group of pathological (increased) tooth
wear, canines’ contact on the working side was established in 23.5 + 4.2 %
of cases, group contacts — 76.5 + 4.2 %. Intercuspidation on balancing
side was found in 36.0 = 3.9% of persons who have physiological tooth
wear, and 63.3 £+ 4.8% — pathological one (p < 0.05). So, bilateral balancing
occlusion promoted increased wear of occlusal surfaces, especially chew-
ing segments of dentition.

As a conclusion, the mandatory annual prophylactic examination should
provide for the detection of tooth wear, in addition to caries and periodon-
tal diseases. It requires providing appropriate methodological support, in
particular the establishment of clear differential clinical criteria for initial
forms of tooth wear, and therefore indications for treatment. In addition,
the need to develop and implement measures for primary prevention of the
disease should be pointed out.
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Abstract. Development of nanocomposite coatings for dental implants
is one of the most up-to-date and promising scientific and practical areas of
focus. Numerous studies on modification problems of surfaces of implants
in order to accelerate their osteointegration and achieve a high long-last-
ing clinical result are conducted in the world. As they remain foreign in
the living body, implants should be made of special classes of materials
with a high level of biocompatibility. It is these requirements that are
satisfied by hydroxylapatite (HA) Ca, (PO,) (OH),, the main inorganic
component of the osseous tissue. HA-based coatings are effective for pro-
viding osteointegration of metal implants. But it is known that about 2 %
of implants do not facilitate early osteointegration, the total level of their
survival failures averages 7.7 % during five years. The key role in cases
of such failures is played by diseases with a microbial genesis (known as
peri-implant diseases), they eventually resulting in a loss of the implant.
In view of the above facts, the urgency of development of HA coatings
for dental nanocomposite implants, which are functionalized with biolog-
ically activated molecules having an antimicrobial effect, does not cause
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any doubts. The purpose of the planned study consisted in microbiologi-
cal substantiation for development of new composite coatings for dental
implants in order to improve the efficacy of prevention of peri-implant
diseases. The research methodology was based on a unified algorithm of
a complex of physicochemical (thermodeposition with a cooling system
for maintaining a constant temperature gradient) and ultramicroscopic
(scanning electron microscopy in study of morphological peculiarities of
coating surfaces) methods, X-ray diffraction (for revealing the level of
crystallinity/roughness of coating surfaces), microbiological (diffusion
into agar) methods of serial dilutions, study of microorganism adhesion
to formalinized blood erythrocytes, passages of bacterial test strains on
culture media and mathematic-statistical (dispersion analysis) methods.
The scientific novelty of the obtained results consists in the use of the
technique of thermodeposition in conditions of a constant temperature
gradient that resulted in development of specimens of new nanocomposite
coatings for dental implants on the basis of HA and components with anti-
microbial (chitosan, ions of silver, decamethoxine) and osteointegrating
(chitosan, collagen) properties. As a result of the study a high antimicro-
bial activity of HA-based specimens (chitosan 0.050 g/I, decamethoxine
0.025 g/1, chitosan 0.100 g/1, decamethoxine 0.025 g/1, collagen 0.300 g/1)
to both reference test strains of microorganisms and clinical isolates of
peri-implant diseases was proved. The highest effect of inhibition of
strains of E. coli ATCC 25922 and S. aureus ATCC 25923 was found out.
The phenomenon of the slowest formation of resistance in clinical strains
of E. coli and S. aureus due to the use of effective nanocoatings was
revealed. The promising outlook of using specimens of the new coating
for dental implants was objectively substantiated with obtained results.

1. Beryn

Po3poOka HaHOKOMIO3UTHUX HOKPHUTTIB JUIsI CTOMATONOTIUHUX iMII-
JaHTIB € OJHUM i3 HaJCY4YaCHHX Ta MEPCHEKTHBHUX HAayKOBO-NPAaKTHY-
HUX HampsMKiB. Y CBITI IPOBOIATHCS YMCJICHHI TOCTIPKCHHS 3 TPOOIeM
MO iKaIlil TOBEpXOHb IMIUIAHTIB 3 METOK MPUCKOPEHHS iX OCTEOiHTe-
rparii Ta JOCATHEHHS! BUCOKOTO JJOBFOCTPOKOBOTO KIIIHIYHOTO PE3yJbTaTy
[1, p. 88-100].

3aJIMIIAIOYHCh TY>KOPITHUMH B )KUBOMY OpTaHi3Mi, IMIUTAHTH TIOBHHHI
OyTH BHTOTOBJICHHMH 31 CICMIAJIbHUX KJIACIB MaTepialliB 3 BUCOKUM PiB-
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HeM OiocymicHocTi. CaMe TaKUM BUMOTaM BiZMIOBi/Ia€ T1IPOKCHIATIATHT
(T'A) Ca,(PO,)(OH),, mo € OCHOBHMM HEOPraHIYHUM KOMIIOHEHTOM
KicTKOBO1 TKaHUHHU. [ToKpuTTS Ha ocHOBI ['A € epexTUBHUMU Ui 3a0€3-
MEYECHHsS OCTEOIHTerpamii MeTaneBux iMIuanTiB. OpHaK BigoMoO, WIO
O6nmu3bko 2% IMIUTaHTIB HE B 3MO31 JJOCSATTH PaHHBOI OCTeoiHTerpaii, a
3arajJbHUN PiBeHb BIiJIMOB iX NPUKHUBICHHS CTAHOBHUTH Y CEPECIHHOMY
7,7 % 3a 'sath, pokiB [2, p. 158-174]. KirouoBa ponb y BUNIaJKax HeBa4Y
MPYKUBIICHHS IMITJIAHTIB HAJICKHUTH 3aXBOPIOBAaHHSIM MiKPOOHOTO I'€HE3Y,
BH3HAUEHUX SIK MMEPUIMIUTAHTHI 3aXBOPIOBAHHS, SIKi Y MiJICYMKY IIPHU3BO-
ISITH 10 BTPATH IMILIAHTY.

3 oMy Ha 3a3HAYCHE BHIIE, aKTyaJbHICTh PO3POOKH TiJIpOKCHUIIAIa-
TUTHUX TOKPHUTTIB JJISI CTOMATOJIOTIYHUX IMIUIAHTIB HAHOKOMITO3HTHOTO
ckiany, (GpyHKI[IOHATI30BaHUX OIOJOTIYHO AKTHBOBAHHUMH MOJICKYJIaMH 3
MPOTUMIKPOOHOIO €0 HE BUKIIUKAE YKOJHOTO CYMHIBY.

MeTo10 3ar1aHOBaHOTO JIOCIHIHKEHHS cTajlo MIKpoOionoriyHe o0rpyH-
TYBaHHS PO3POOKH HOBUX KOMIIO3UTHUX MOKPHUTTIB CTOMATOJOTIYHUX IMII-
JIAHTIB A7 MiJBUIICHHS ¢(PEKTUBHOCTI MPOQIIAKTUKY MEPUIMITAHTHUX
3aXBOpPIOBaHb. OPIEHTYIOUNCH Ha 3aiBICHY METy pPOOOTH Ta BPAXOBYIOUH
BUKIIIOYHY TOCTPOTY ii MpoOieMaTuky JUIsi CydacHOI CTOMATOJIOTidHOi
IMIUTAaHTOJIIOTIT, OYyJI0 OKpECJIeHE KOJIO TOJOBHUX 3aBIaHb JOCIIKCHHSI.
Cepen ocTaHHIX po3poOKa cepii HOBUX HAHOKOMIIO3UTHUX ITOKPHUTTIB CTO-
MaTOJIOTIYHHUX IMIUIAHTIB HAa OCHOBI THAPOKCHIJIANIATHUTY 1 JOMOMIKHHX
KOMITOHEHTIB 13 MPOTUMIKPOOHMMH Ta OCTCOIHTECIPYHOUMMH BJIACTHBOC-
TSIMH, BUBUCHHS iX ()I3MKO-XIMIUHI XapaKTePUCTHK; BU3HAYCHHS MTPOTHMIi-
KpPOOHOT aKTHBHOCTI EKCIIEPUMEHTATBHUX 3pa3KiB KOMIIO3UTHHX IIOKPUTTIB
o110 pe()epEeHTHUX TECT-IITaMiB MIKPOOPTaHi3MiB; JOCIHIPKCHHS CIICKTPY
Ta PiBHA aHTHOAKTEPiaJbHOI Ta MPOTUTPHUOKOBOI /i eKCIIepUMEHTATbHUX
3pa3KiB KOMIO3UTHUX TOKPHUTTIB IIONO KJIIHIYHUX 130JI8TIB 30YyTHHKIB
MEPUIMILIAHTHUX 3aXBOPIOBAHb; BUBUCHHS BIUIMBY HOBHUX KOMIIO3UTHHX
MOKPHUTTIB Ha AATE3il0 MIKPOOPraHi3MiB, MOCITIHKEHHS IMIBUAKOCTI (op-
MYBaHHsI PE3UCTCHTHOCTI MIKpOOPTaHi3MiB 10 HAHOUIBII NEPCIIEKTHBHUX
3pasKiB po3poOICHUX KOMITO3UTHHUX ITOKPUTTIB. O0'€KTOM 3a1104aTKOBaHOTO
JOCITPKEHHSI CTalTd HAHOKOMIIO3UTHI MTOKPUTTSI JIJISl CTOMATOJIOT1YHUX 1MIT-
JIAHTIB, 30YHUKH MEPHIMILIAHTHAX 3aXBOpIOBaHb. [IpenmmeTom — ckiaj,
MPOTUMIKPOOHA Ta aHTHAITC3WBHA AKTHBHICTh 3pa3KiB HOBUX HAHOKOMIIO-
3UTHHX MOKPHUTTIB CTOMATOJIOTIYHUX IMIUTAHTIB HA OCHOBI TiJpOKCHIIIA-
TuTy (I’A) 1 KOMIOHEHTIB 13 MPOTUMIKPOOHHUMH Ta OCTEOIHTEIPYHOUHMHU
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BJIACTUBOCTSAMHU (XiTO3aH, JEKAMETOKCHH, 10HH Cpibiia, KOJareH), MBHUJI-
KicTh ()OPMYBaHHS PE3UCTEHTHOCTI A0 HHUX Y INTaMiB 30YIHHKIB IIEPHIMII-
JAHTHHX 3aXBOPIOBaHb.

Mertononorito JociipkeHHs Oa3yBajach Ha YHi(iKOBaHOMY ajro-
PUTMi KOMILIEKCY (Pi3MKO-XIMIYHUX (METOJ TEPMOJCTO3UIT 3 CHCTEMOIO
OXOJIOJDKEHHSI U YTPUMAHHS CTaOiIbHOTO TPATI€HTy TEMIIEPaTypH
JUTSE CTBOPCHHSI CKCIICPUMEHTAJIbHHUX 3Pa3KiB HOBUX HAHOKOMITO3HUTHHUX
MOKPUTTIB; YIBTPAMIKPOCKOMUHUX (CKaHyloda CJICKTPOHHA MiKPOCKO-
IS PU AOCII/HKeHHI 0COOIMBOCTEH MOPQOIIOTii MOBEPXHI MOKPUTTIB Ta
BCTAHOBJICHHSI TX MOJISIPHOTO CTeXioMeTpuuyHoro criBBigHomieHus Ca/P)
METOJIIB; PEHTICHIBChKOI AM@PpaKiii (i1 BU3HAYCHHS PIBHS KpHCTa-
JIYHOCTI/IIOPCTKOCTI TIOBEPXHI MOKPHUTTIB), MIKpPOOIOJOTIYHUX (METOJ
nugysii B arap Juisi BUBUCHHS MPOTHUMIKPOOHOT /il CTBOPEHHX 3pa3KiB
MOKPUTTIB 00 pehepeHTHUX TECT-IITaMiB Ta KIIHIYHUX 130JIATiB 30y/-
HUKIB MEPUIMIUTAHTHUX 3aXBOPIOBAHb, METOMIB CEpPIHHUX pPO3BEACHb Y
PIAKUX MOXUBHUX CEPEJOBHINAX 3 IMOAATBIIAM I030BAaHHM BHCIBOM Ha
BINMOBIHI TBEpAl MOKHBHI CEpeloBUIIA /Jisi BH3HAUYEHHS MiHIMallbHa
iHrioyroda koHnenrpanis (MIK) ta miHiManbHa OakTepuIIMIHA KOHIICH-
tpanis (MBK) 3pa3kiB MOKPHUTTIB MIOA0 THIIOBUX IITaMiB MIKPOOpPTaHi3-
MiB; METO/IIB JOCTIKCHHS MPOSIBY aare3ii MikpoopraHizMmiB 10 Gpopmari-
HI30BaHUX CPUTPOLIUTIB KPOBH JIFOIMHH JUTSI OIIHKA aHTHAATE3UBHOT il
MMOKPUTTIB; Oaratopa3oBUX MOCIIIOBHUX IMACAXKIB TECT-MITaMIB OaKkTepii
Ha XKHUBWIBHI CEPEJIOBHINA i3 3pOCTAIOUMM T'PaJIiEHTOM cyOOaKTepiocTa-
THYHUX KOHIEHTPAIIH CYCNEH31d marepianxy MOKPHUTTIB IS BUBYCHHS
MIBUAKOCTI (DOPMYBaHHS PE3UCTEHTHOCTI Y MIKPOOPraHi3MiB 10 Tep-
CHCKTHBHHUX 3pa3KiB IMOKPHUTTIB), MAaTEMaTHKO-CTATUCTHYHUX (METOIH
JIUCTIEPCIHOrO aHammizy Juisi 0OpOoOKH pe3yibTaTiB eKCIepUMEHTaIbHUX
JIOCITIJIXKEHB ).

HayxoBa HOBM3HA OJEp)KaHHX pPE3yJIbTaTiB MOJSITae y BUKOPUCTAHHI
TEXHOJIOTii TepMOJICTIO3NLIIi B YMOBAaX YTPHUMAHHsI CTaOLIBHOTO Ipali€HTy
TEMIIEpaTypH, 3a PaXyHOK 40ro Oys0 po3poOieHo 3pa3kil HOBHMX HAHOKOM-
MO3WTHHUX TMOKPHUTTIB JUII CTOMATOJNOTIYHMX IMITIaHTIB Ha ocHOBI ['A Ta
KOMITOHEHTIB 13 IPOTUMIKPOOHUMH (XiTO3aH, 10HU cpibia, IeKaMETOKCHH)
Ta OCTEOIHTETPYIOUNMH (XiTO3aH, KOJareH) BIacTUBOCTIMH. Excriepumen-
TaJbHUM [UIIXOM BIIEpIIE JOBEJACHO BHCOKY MPOTUMIKPOOHY aKTHBHICTB
3pa3kiB Ha ocHOBI ['A (xito3an 0,050 r/n, nexkamerokcun 0,025 1/i1, XiTO-
3an 0,100 r/n, nexkamerokcud 0,025 1/, nexkamerokcun 0,025 /i1, Konarex
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0,300 r/;m) sk 10 peepeHTHUX TECT-ITaMiB MIKpOOPraHi3MiB, Tak 1 JI0
KJIIHIYHUX 1307TiB 30yIHUKIB MEPUIMILUIAHTHUX 3aXBOPIOBaHb. ¥ poOOTi
BCTAHOBJICHO HaWBUIIMIA e(eKT NpUrHideHus aaresii wramis E. coli ATCC
25922 Ta S. aureus ATCC 25923. 3a paxyHOK 3aCTOCYBAaHHSI €(DEKTHUB-
HUX HAaHOMOKPUTTIB BU3HAYEHO (DEHOMEH HANOINBII MOBITBHOTO (HOPMY-
BaHHS PE3UCTEHTHOCTI y KIiHIUHUX mTamiB E. coli KJII13-22 Tta S. aureus
KJIIT3-3. OtpumMaHuMu pe3ynbTaTaMy 00’ €KTHBHO 00T PyHTOBaHA MIEPCICK-
THUBHICTh 3aCTOCYBaHHS 3pa3KiB HOBOTO TOKPHUTTS JUISI CTOMAaTOJOTIdHHX
IMIUTAaHTIB 3 METOKO TiJIBUINCHHS €(QEKTUBHOCTI NMPOQPUIAKTHKH MEPUIMII-
JAHTHUX 3aXBOPIOBAHb.

HayxoBo-mipakTdHe 3HAYEHHS 3aI0YaTKOBAHOTO IOCHIKCHHS IOJS-
rae y CTBOPEHHI HOBOTO CIOCOOY OTpHMaHHS MOAM(DIKOBAHOTO IPOTHUMI-
KpOOHUM 3ac000M KajbIii-(hochaTHOr0 MOKPHUTTS JJIsI CTOMATOIOTTUHUX
IMIUIaHTIB, PO3pOOLI HOBOrO MPOTHMIKPOOHOro 3aco0y MicueBoi aii ajs
3aCTOCYBaHHS B MEAMYHUX 3aKJIaJaX CTOMATOIOTIYHOrO NPODLII0 3 METOO
MiABUILEHHS e()EeKTUBHOCTI MPOQUIAKTUKY 1 JTIKYBaHHS 3aMajlbHUX 3aXBO-
proBaHb MapofoHTy. OTpHUMaHI Pe3ynbTaTH HAyKOBHX JOCIIKEHb II0/0
AHTUMIKpOOHUX BIACTMBOCTEH (BIIHOCHO JIOMiHYIOYHMX Pi3HOBUIIB 30yII-
HUKIB JUI MiABUINEHHS C(EKTUBHOCTI NMPOQIIAKTHKH MEePHIMIUTAHTHHAX
3aXBOPIOBAaHb) HOBHX 3Pa3KiB HAHOKOMIIO3UTHHX ITOKPUTTIB HA OCHOBI ['A
13 JICKaMETOKCHHOM € TICPCTICKTHBHUMHE JUISI BHKOPHCTAHHS y HaBYaJb-
HUX TIPOTpaMax BHIUX MEIUYHUX 3aKJIQIIiB Ta 3aKIa B IiCISAUITIOMHOT
ocBiTt MO3 VYkpaiHu.

2. ®i3uko-xiMiuHa XapaKTEePUCTHKA 3pa3KiB
HAHOKOMIIO3UTHHUX MOKPHUTTIB iMIIaHTIB

Ha croronni HaitOi1b11 3aTpeOyBaHUMHU y CTOMATOJIOTIT 3aIHIIAIOTHCS
HAHOKOMITO3UTHI IIOKPUTTS CTOMATOJIOTYHUX IMILIAHTIB HE JIUIIE 13 TPOTH-
MIKpOOHUMH, ai¢ # OCTEOIHTErPYIOUUMH BIACTUBOCTAMH (Tabs. 1). 3a3Ha-
4yeHUil (akT 00’€KTMBHO BHMAras BiJ JTOCITIIHUKIB JOTPUMAHHS MEBHUX
YMOB JIJIsl pOOOYOTO aNropuTMy (MOIIOHICTh MIHEPAILHOMY CKJIaly KiCTKH,
(opMyBaHHS HAaIIHHOTO OE3MOCEPEIHBOTO 3B’ SI3KY 3 11 JKUBOIO TKAaHHHOIO,
MIeBHA MEXaHIYHa CTIHKICTh, BHCOKOJOCTYITHA TEXHOJIOTIYHICTh HAHECCHHS
Ha IMIUIaHT, 33JI0BUIbHA Pe30pOIIiiiHa aKTUBHICTb JJIsl BKIIFOYCHHS JT0JIATKO-
BHX KOMIIOHEHTIB (pHC. 1; pHc. 2) 3 MPOTUMIKPOOHOIO Ji€r0 TOII0). OCcTaHHE
CTIPHSUIO aKTUBHOMY 3aCTOCYBAHHIO CyYaCHUX TIOKPUTTIB ACHTATBHHUX IMII-
JaHTIB [4, p. 2-6].
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Puc. 2. CtpykTypHa (popmyJia xiTo3any

2

B sKoCTI KOMIOHEHTIB 13 MPOTUMIKPOOHHMH Ta OCTEOIHTEIPYHOUYHUMH
BIaCTUBOCTAMH (Tabmuit 1), nomanux 1o ['A-MOKpUTTIB, BUKOPUCTOBY-
BaJMch XiTo3aH (y koHmeHTpauisx Big 0,025 no 0,100 r/m), ioHU cpibia
(y xonnenrpamnisx 0,025, 0,050 i 0,100 r/m), nekameTokcuH (y KOHIICH-
tpamisx 0,013 1 0,025 r/m), xonaren (y xonmentpamii 0,300 r/m). [Ipotu-
MIKpOOH1 BJIIACTHBOCTI 3a3HAYEHUX PEUOBHH 3pO3YMLN, OJHAK IX IiJIHOBE
BUKOPUCTAHHS Y CTBOPCHHI HOBUX BITUM3HSIHUX MOKPHUTTIB IEHTAJIHHUX
IMIUTAHTIB 3aJTHIIAETHCS TIPIOPUTETHUM [4, p. 4-7]. Y pasi KOHCTPYIOBaHHS
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AHAJIOTIYHHUX MTOKPUTTIB, SIK IPABHJIO, PEKOMEH/YIOTh 3aCTOCOBYBATH XiTO-
3aH, 10HH cpiOia, y MeHIIid Mipi — koiareH [3, p. 51-54].

Tabmums 1

Cku1aj 3pa3kiB HOBUX HAHOKOMIIO3UTHHX IMOKPHUTTIB
JJIsl CTOMATOJIOTYHHX iMILIAHTIB, po3po0JeHuX HA 0cHOBI ['A
TAXKOMIIOHEHTIB i3 IPOTHMIKPOOHUMH

Ta OCTBOiHTerle'-H/IMH BJIACTUBOCTAMMU

3 KomnoneHnTH i3 npoTUMiKPOOHMMHU Ta OCTEOIHTErpyrOUUMH
p;::ox BJIACTUBOCTAMH, KOHIICHTPaLisl y 3pa3Ky NOKPHUTTS
B xiTo3aH, r/s1 | ioHu cpibdua, r/J1 | JeKaMeTOKCHH, I'/J1 | KOJareH, r/J

1 - - - -

2 0,025 - - -

3 0,050 - -

4 0,100 - - -

5 - 0,100 - -

6 - - 0,013 -

7 - - 0,025 -

8 - - - 0,300
9 0,050 0,100 - -
10 0,100 0,100 - -
11 0,050 - 0,025 -
12 0,100 - 0,025 -
13 0,050 - 0,013 -
14 0,100 - 0,013 -
15 - 0,050 0,013 -
16 - 0,025 0,025 -
17 - - 0,025 0,300
18 - - 0,013 0,300

3pa3ku CTBOPEHUX HAHOKOMITO3UTHHUX ITOKPUTTIB XapaKTEPH3YIOTHCS
MEPCIICKTUBHUMHE (Di3UKO-XIMIYHUMH BJIACTHBOCTSIMH, TXHbOFO BU3HAUAIb-
HOIO crenu(igHO0 PUCOr0 € MOPQOIOTisl TIOBEPXHI MOKPUTTIB (TIOpHCTa
CTPYKTYpa OKPHTTIB 3 BUPA3HOIO PENbE(HICTIO MOBEPXHI, JTOCTATHS 31aT-
HICTB iIMOOLTI3yBaTH/ YTPUMYBaTH KOMIIOHEHTH 3 IIPOTUMIKPOOHOIO Ta 0io-
JIOT1YHOIO aKTUBHICTIO), pUC. 3.

JonaBaHHS 10 TOKPUTTIB OPTaHIYHOTO KOMIIOHEHTY — XiTo3aHy (A, b)
MiABUIIY€E TOPUCTICTH, MOPIBHAHO 13 3pa3zkoM 3 unuctoro I'A (I'). BigHocHe
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x808.8

Puc. 3. Mopdonoria nokputTtiB Ha ocHOBi I'A 3 1o1aBaHHSIM XiTO3aHY
Ta cpid/ja, OTPUMaHUX METOI0M TepPMOAeno3u il

301IbIIEHHs] Y4acTKM XiTo3aHy B mokpuTTi mo 0,100 r/n (b) mopiBHsAHO
3 0,025 r/n (A) nmpu3BOANUTH A0 3MEHIICHHIO BMICTYy (hocdopy Ta mopy-
IICHHIO ONTHUMAJIBHOTO MOJSPHOTO CTEXIOMETPHUYHOTO CIIiBBiTHOIICHHS
Ca/P (1, 67). Beenenns ionis cpibma (0,100 r/m) no cknamy [A-OKpUTTS He
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MOTIPIITYBaJIO MOPUCTICTH Horo moBepxHi (B). Pesynbraru pentrenorpadiy-
HUX JTOCII/KCHB [TOKA3aJH, IO ITiIBUIICHHS BMICTY XiTO3aHY B IIOKPHTTI
3MEHIIYE KPUCTATIYICTh CTPYKTYpH I'A 1 BUKJIMKA€E MOABY 10JaTKOBUX (a3
(puc. 2).

A —TA + xito3an, 0,025 r/m;

b —TA + xito3an, 0,100 r/m;

B-TA +Ag", 0,100 r/i;

I'-TA.

AHTEHCHMBHOCTL (OTH. 84.)

v T z T E T z T v T ¥ T z T v 1
15 20 25 30 35 40 45 50 55

Mo Oy
Puc. 4. ludpaxrorpamu nNoKpuTTiB,
OTPUMAHHUX METOJ0M TePMOAENO3ULIUU

a—TA+Ag", 0,100 r/n;

6 —T'A + xiTo3an, 0,100 r/m;
B — I'A + xito3aHn, 0,025 r/x,
r—TA.

KpiM Toro, 3MeHIIeHHs KpHcTaliuHOCTI ['A crocTepiraeTbcsi Takox
1 Ipy JolaBaHHi 10HIB cpibna. [TlapameTpu po3MIUpEeHHs CepeaHbOi JiHIT
MiKiB Ha audpakrorpami (puc. 4), TOBKHWHA XBHJII BUIPOMIHEHHS Ta KYT
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TUGpaKiii 103BOJIMIM BCTAHOBUTH, IO HAOJIMIKCHHH pPO3MIp KpHCTai-
TiB ['A HOBUX 3pa3KiB IMOKPHUTTIB CKJIAIA€ 32 B3aEMOIICPIICHIUKYIIIPHUMHE
HanpsaMkamu 10-15 um 1 3-5 um. i napameTpu migTBepAKyIOTh MpaBo-
MIpHICTh BiJIHECEHHS CTBOPEHUX TMOKPHUTTIB A0 TPylNH HaHOMAarepiamis.
JlocTaTHRO BHpaKeHUI PiBEHb KPUCTATIYHOCTI (IIOPCTKICTh) MOBEPXHI
MOKPHUTTIB 3a0e3mneuye eeKTUBHUN KOHTAKT, OCTCOIHTETpallilo Ta JOBIO-
TpuBaie (yHKIIOHYBaHHS ICHTAIBHUX IMIUIAHTIB.

BrnactuBocTi iHTerpamii Ta yTpUMaHHS KOMIIOHEHTIB 3 MPOTHMIKPOO-
HOKO aKTUBHICTIO, 110 TpuTamMaHHi ['A 1 XiTO3aHy, Ma€ TaKOX 1 KOJIareH.
Kpim TOTrO, 1151 peuoBHHA HajJa€e IMIUTAHTAM TMPYKHICTh 1 €JIACTHYHICTD, a
TaKOX BIJIrpae MEeBHY POJIb B CTHMYJISIIT NEPUIMIUIAHTHUX KITHH. [lis
CTBOPECHHS MIPOTHMIKPOOHOTO €(EKTy HOBUX TOKPUTTIB HAMH OYJIM BHUKO-
pucTaHi 10HU cpidna (Ag") Ta aHTUCENTHK JIeKaMeTOKCHH. Cpi0iio ycminHo
3aCTOCOBYETHCSI B SKOCTI MPOTUMIKPOOHOTO KOMITOHCHTA MOKPHUTTIB iMII-
JaHTIB 1 Mae Oarato mepeBar: MIHPOKUH MPOTUMIKPOOHHMN CHEKTp Aii,
TpUBAJINI aHTHOAKTEpiadbHUM e(eKT, BIICYTHICTh MICIEBHX 1 CUCTEMHHUX
no0iuHNX e¢ekTiB. TakuM YMHOM, 3 BUKOPUCTAHHSM METOAY TEpMOJIC-
MO3MII] CTBOPEHO CEPir0 3pa3KiB HOBUX MOKPUTTIB JJISi CTOMATONOTTYHHX
IMIUIaHTIB Ha OCHOBI A Ta Pi3HMX KOMITOHEHTIB i3 NMPOTHMiIKPOOHUMH
Ta OCTCOIHTETPYIOUMMH BIIACTUBOCTSAMU: XiTO3aH (y KOHILEHTpAIiSX Bij
0,025 10 0,100 1/m), iouu cpibia (y konnentparii 0,100 r/i), TeKaMeTOKCHH
(y xornenTparisx 0,013 i 0,025 /i), konaren (y xonrenrparii 0,300 r/m).
3a XapaKTepUCTHKAMHU MOPHCTOCTI CTPYKTYPH 3 BUPA3HOIO KPUCTAIITHOIO
penbedHicTo IoBepxHi (10-15 x 3-5 HM) Ta MOJSIPHUM CTEXi1OMETPUIHUM
criBBigHONIeHHAM Ca/P HOBI MOKPUTTS BIIHOCSTHCS IO TPYIH HAHOKOM-
MO3HUTHHX 13 MOTEHIIHHO BUCOKMMU OCTCOIHTEIPYIOUUMH BIACTHBOCTSIMH.

3. BiiiuB HAHOMOKPHUTTIB

Ha pe(depeHTHIi TecT-IITAMU MiKpPOOpPraHi3miB
BUHUKHEHHS MOCTIMITIAHTALIWHUX YCKJIaJHEHb MIKpOOHOTO TI€He3y
3aJIMIIA€THCS HATAIBHOIO 3aTPO30I0 10 TeNepilIHboro yacy. OgHuM i3 mpi-
OpUTETHUX HaNpsSMKIB 3armo0iraHHs BUHUKHEHHIO TaKUX YCKJIAJHEHb €
PO3po0OKa HOBHMX THITIB TIOKPUTTIB IMITJIAHTIB, IO CKIIQ/y SIKUX BKJIFOYAIOTh
KOMITOHEHTH 13 BUPQXKCHUMH MTPOTHMIKPOOHUMH BIIACTUBOCTSAMH (aHTHO10-

THKH, aHTUCENTHKH, O10aKTUBHI MENTHAX TOIIO) [5, p. 2423].
VY excrepuMeHTax 3 BUBUCHHS MPOTUMIKPOOHOI aKTHBHOCTI Ha pede-
PEHTHHX TECT-IITaMaX OyJ0 BUKOPUCTAHO HOBI HAHOKOMIIO3UTHI TOKPHUTTS,
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10 BUPI3HSIMCH 32 SIKICHUM Ta KUTBKICHUM CKIIaZoM. JlocmipkeHHs cKia-
Janock i3 aekinpkox eramiB. JJo [A-MOKPUTTIB ToAaBaIy aKTUBHI KOMITO-
HEHTH y PI3HUX KOHIEHTpalisx: Xiro3aH (y xoHueHTpauiix Big 0,025 mo
0,100 r/m), ionu cpibna (y xkonuentpauii 0,100 r/m), nexkamerokcuH (y KOH-
nentpanisax 0,025 1 1,000 r/m), konaren (y xonuentpauii 0,300 r/m). Ha
MepIIoMy eTami MeTofoM audysii B arap BHM3HAYaJIM IPOTUMIKPOOHY
aKTMBHICTH 3pa3KiB MO0 pe(EepeHTHUX TECT-IITaMiB Ta KIIHIYHHX 130-
JATIB MIKpPOOpPTraHi3MiB — 30yIHUKIB NMEPUIMILIAHTHUX 3axXBOproBaHb. Ha
JPYyroMy eTarti JUisi HalOUIbIl MEePCIeKTUBHUX 3pa3KiB HOBHX IOKPHUTTIB
(BimiOpaHWX 3a pe3yiabTaTaMH IONEPEIHIX EKCIIEPUMEHTIB) BU3HAYCHO
MIK — MeTOo/IoM CepiiHUX PO3BENICHb Y PIIKUX MOKHUBHHUX CEPEOBHIIAX T
MBK — nuisixom J1030BaHOTO BHCIBY Ha TICBHI TBEP/Ii IIOKUBHI CEPEIOBUIIA
i3 cepii cycreHsiit 6e3 03HAK BHIMMOTO POCTY Ul KOHTPOIIO BHYKWBAHHS
MIKpPOOpraHi3MiB. 3 METOI0 JOCIHIPKCHHS IPOTHMIKPOOHOT Ii CTBOPCHUX
3pa3kiB MOKpUTTiB (NeNe 1-18) BHUKOpHUCTOBYBalM €TaJOHHI TECT-KYJb-
TYpH K IPaMIIO3UTUBHHUX, TaK 1 rpaMHEraTUBHUX OakTepiii Ta rpudiB poay
Candida, 1m0 HanexaTb 10 IPYMH KIIHIYHO 3HAUYIUX 30y JHUKIB MEpHiMII-
JAHTHHUX 3axBoproBaHb: S. aureus ATCC 25923, S. haemolyticus ATCC
29970, E. coli ATCC 25922, P. gingivalis ATCC 33277 ta C. albicans
ATCC 885-653.

3a JaHUMU MTPOBEICHUX aHalli31B KOHTPOJIbHUH 3pa3ok (Ne 1) mokpuTTs,
mo MicTuB jume ['A TposiBUB HHU3bKY MPOTUMIKPOOHY aKTHUBHICTH 13
30HOI0 3aTPUMKH POCTY YCIX B3SITHX B €KCIICPUMEHT TECT-IITAMIiB MIKpO-
opranisMiB y Mexax Bix 10,0 g0 13,0 MM. Y mopiBHsHHI i3 JaHUM 3pas-
KOM JIOCTOBIpHO BHIILY POTUMIKpOOHY Aito (p < 0,05) mpomeMoHCTpyBaIn
3pa3ku mokputTiB Ne 6 (BimHOCHO mtamy P. gingivalis ATCC 33277),
Ne 7 (BimHOCHO tiTamiB S. haemolyticus ATCC 29970, E. coli ATCC 25922,
P. gingivalis ATCC 33277 i C. albicans ATCC 885-653), Ne 10 (BigHOCHO
mramiB S. aureus ATCC 25923, E. coli ATCC 25922, P. gingivalis ATCC
33277 ta C. albicans ATCC 885-653), a NeNe 11 — 18 mono ycix pizHo-
BUJIIB TECT-IITaMiB MIiKpOOpPraHi3MiB. 3a UM I[UM, BHUIIUM PiBHEM MPO-
TUMIKpOOHOI aKTUBHOCTI (3a AiaMETPOM 30H 3aTPUMKHU POCTY 3a3HAUYCHUX
MikpoopraHi3mi Bix 23,0 10 28,0 MM) XapaKTepru3yBaJIUCh 3pa3KH ITOKPHUT-
TiB NeNe 11, 12 Ta 17, mo cknany sikux kpim ['A BXOAsITh y TIEBHIHM KOH-
LEHTpAIlil JJOAATKOBI KOMITOHCHTH 13 MPOTUMIKPOOHMMH (XiTO3aH 1 JeKa-
METOKCHH) Ta OCTEOIHTETPYIOUNMH (XiTO3aH Ta KOJAreH) BIACTHBOCTSIMI.
Tomy, 111 3pa3ku HIOKPUTTIB OYJI0 BiIOPaHO /I MPOBEICHHS MOTIHOIEHOTO
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JTOCITI/PKEHHS TX MPOTUMIKPOOHOT aKTHBHOCTI CTOCOBHO KJIIHIYHUX IITaMiB
30yIHUKIB ICPUIMIUTAHTHAX 3aXBOPIOBAHb.

3 iHmoro OOKy, pe3y/lbTaTi BU3HAUEHHS MPOTUMIKpOOHOI 1ii Ha pede-
PEHTHUX TECT-IITaMax MIKPOOPTaHi3MIB AJisI MOJANbIIMX CKCICPHMCHTIB
Oyno BimiOpaHO Tpu HANOUIBII MEPCHEKTUBHI 3pa3ku MOKpHUTTiB NeNe 11,
12 ta 17. BuBueHHS NPOTUMIKPOOHOI AaKTHUBHOCTI BigiOpaHMX 3pa3KiB
MOKPUTTIB IIOA0 KIIHIYHUX i30JATiB 30yTHMKIB NMEPHIMIUIAHTHHUX 3aXBO-
PIOBaHb BUKOHYBAIW TPAIMIiHO MeTonoM mudy3ii B arap 3 MOPiBHIHHIM
CTYTICHIO aHTHOAKTEPIHHOI Ta MPOTUTPUOKOBOI JIiT Ta BiMOBITHIMH MTOKA3-
HUKaMH KOHTPOJbHOTO 3pa3ky Ne 1 (I'A 6e3 aHTUMIKpOOHMX KOMITOHEHTIB).
PesynbraTamMu eKCriepuMEHTAJIBHUX JTOCIIIKEHb MPOTUMIKPOOHOI JIiT Bii-
OpaHMX 3pa3KiB MOKPHUTTIB Ha KITIHIYHI TaMH 30yHUKIB TEPUIMILUIAHTHHX
3aXBOPIOBaHb OyJI0 MiATBEPIKEHO BUCHOBOK IIIO/I0 BHCOKOTO PiBHS IPOTHMi-
KpPOOHOT aKTUBHOCTI 3pa3kiB moKpUTTiB NeNe 11, 12 Ta 17 31 BMicTOM J07aT-
KOBHX KOMITOHEHTIB 13 IPOTUMIKPOOHHUMH (XI1TO3aH 1 IEKAMETOKCHH) Ta OCTe-
OIHTErpPYIOYMMHU (XiTO3aH Ta KOJareH) BIacTUBOCTAMU. Tak, MPOTHMIKpOOHa
Jisl BKa3aHUX 3pa3KiB MOKPHUTTIB MPOSIBISIACH AlaMETPAaMU 30H 3aTPUMKH
POCTY JUIsl KIHIYHKX [ITaMiB: S. aureus Bif 25,2 1o 27,2 mm; S. haemolyticus
Big 25,8 mo 28,1 mm; S. mutans Bix 26,2 no 28,1 mm; Acinetobacter spp.
Bix 25,8 1o 27,3 mm; E. coli Bin 24,1 no 27,2 mm; E. faecalis Bin 24,2 no
27,8 mm; P. gingivalis Bin 25,0 no 27,0 mwm; P. intermedia Bin 23,5 no 26,0 Mum;
A. actinomycetemcomitans Bin 24,0 no 28,0 mm; C. perfringens Bin 24,2 1o
27,3 mm, a uis tpudiB C. albicans Bin 23,0 mo 28,2 mm. TakuMm 4uHOM, HOBI
3pa3ku MOKpUTTIB NeNe 11, 12 Ta 17 XapakTepu3yroThCsl ITUPOKHM CIIEKTPOM
1 IOCTaTHO BUCOKHM PIBHEM MPOTHUMIKPOOHOT aKTHBHOCTI IIO/I0 PI3HOBH/IIB
IpaMIIO3UTUBHUX 1 FPaMHETaTUBHUX, aepOOHUX Ta aHaepoOHUX OakTepii, a
Takox rpudiB poxy Candida, axi € HAWOUIBII KITIHIYHO 3HAUYLIMMU 30yIHU-
KaMH MEePUIMIUIAHTHUX 3aXBOPIOBAHb.

3rigHo pexkoMmeHganiif  «EBPOMEHCHKOTO KOMITETY 3 TECTYyBAaHHS
aHTUMiKpoOHOi uyTnuBocTi» (European Committee on Antimicrobial
Susceptibility Testing — EUCAST) 0iibil TOYHO MPOTUMIKPOOHY aKTHB-
HICTh HEOOXinHO Bu3HayaTu 3a nokasHukamu MIK ta MBK. BinnosigHo
JI0 3a3HAYCHHMX peKoMeHpamii Oyno Bu3HaueHo MIK (MeTomom cepiiHuX
PO3BelleHb y PIJKUX MOKUBHUX cepenoBuiax) Ta MBK (mo3oBanuM BUCI-
BOM Ha TICBHI TBepJli OXKKMBHI CEPEIOBHINA 13 cepii cycrneHsiii 0e3 o3Hak
BHJIMIMOTO POCTY JUII KOHTPOIIO BH)KMBaHHS MIiKpOOPTaHi3MiB) 3pa3KiB
mokputTiB NeNe 11, 121 17.
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Sk cBimUMIM JaHl cepe] TPyNu JOCHIHKEHUX TOKPHUTTIB 3pasKy
Ne 12 Oyna BnactuBor0 BimHOCHO BHIIA (p < 0,05) mIpoTUMIKpOOHA aKTUB-
HicTh 3a nokasHukamu MIK 3 HmkHBOI0O Mexero (4,2+ 0,2) Mkr/min ais
P. gingivalis ATCC 33277 ta BepxHim piBHeM (25,0 + 0,0) Mxr/mn s
C. albicans ATCC 885-653. 3nauenns MIK 3paska Ne 11 Oynu nemro
BUIIUMH IS BCIX peepeHTHHX TecT-IITaMiB MiKpPOOPraHi3MiB, y TOMY
yucni uis P gingivalis ATCC 33277 ta C. albicans ATCC 885-653, Bin-
noBijHO (6,3 0,0) Ta (33,3 + 0,3) Mxr/mi. 3pasok Ne 17 y mopiBHsHHI
13 BWINE3a3HAYCHUMH BapiaHTAMH KOMITO3UTHHX TIOKPUTTIB Xapakre-
pusyethes ictotHo BUImmME (p < 0,05) piBasimu MIK 11 BCiX B3ATHX B
EKCIICPUMEHT TeCT-ITaMiB Mikpoopranizmis Bix (11,1+ 0,2) Mrr/mi amis
S. haemolyticus ATCC 29970 no (66,7 +0,1) mxr/mu st C. albicans ATCC
885-653.

[Mokaszuuku MBK BifiOpaHux 3pa3kiB MOKPUTTIB JJIS TOCIHIHKEHUX
TECT-IITaMiB TepeBHIyBaiM BinmoBiaHi 3HadeHHs MIK Big 1,2 pasm
y C. albicans ATCC 885-653 (3pa3ok Ne 17) no 3,9 pasiB y P. gingivalis
ATCC 33277 (3pazok Ne 12). ITpu ipomy, 11 BCiX peepeHTHUX TeCT-1ITa-
MiB MikpoopraHi3mis piBeHb MBK 3pa3ky Ne 12 OyB JOCTOBIpHO HIKUUM Y
MOpiBHSAHHI 13 13 3pazkamu Ne 111 17 i3 3HaueHHAM HIKHBOT Mexi (12,5+0,0)
MKr/Mit uist S. haemolyticus ATCC 29970 ta Bepxuaboi — (41,7 + 0,2) MKr/mi
M@K ms C. albicans ATCC 885-653. AHTuOaKTepiiiHa Ta TPOTUTPUO-
KOBa aKTHMBHOCTI €KCIIEPUMEHTAIILHUX 3Pa3KiB MOKPHUTTIB JIJISI CTOMATOJIO-
TYHUX IMIUIAHTIB OOYMOBJICHA KOMOIHOBaHUM €(EKTOM 1X KOMITOHCHTIB,
0 XapaKTepPHU3YIOThCS 0e3M0CEPETHBOI0 MPOTUMIKPOOHOIO JTi€r0 (XITO3aH,
JIEKaMETOKCHH) Ta MPOJIOHTYIOUUM epeKToM (KosareH). BeranoBneHo, 1110
piBeHb QyHTINUAHOL il XiTO3aHY 3pOCTa€ MPU OUTBII HU3BKUX 3HAUCHHSX
pH cepenoBumia. BaxximuBum (axkTopoM MposiBY MPOTUMIKPOOHOI aKTHB-
HOCTI XiTO3aHy € HOT0 3/]aTHICTh AECMOHYBATH 1 IOCTYIOBO BUBLIBHATH 1HIII
PEUOBHHHU 13 MPOTUMIKPOOHMMH BJIACTUBOCTSAMH, II0 € KOMIIOHEHTaMH
KOMITO3UTHUX MaTepiaiB.

[IpoTumikpoOHY aKTHBHICTH JIKapChKOi KOMIO3HMINI AJIST MICIIEBOTO
JKyBaHHS TiHTIBITY, SIKA MICTUTh JCKAMCTOKCHH BHM3HAUCHA METOIOM
JIBOKPaTHHUX CEPIMHUX PO3BE/ICHb HAa KIHIYHUX ImTamax S. aureus, E. coli
ta C. albicans, BUAIIEHUX BiJl XBOPUX 13 3allaIbHAMHU 3aXBOPIOBAHHIMH
poroBoi nmopoxxHuHH. 3a 1M, MIK st S. aureus ta E. coli Gyna Ha piBHI
0,55 Ta 2,32 mxr/mn Bignosigno, a mis C. albicans — 7,41 mxr/mi. 3a
JAHUMH 11bOT0 XK ociipkeHHss MBK s S. aureus ta E. coli Gyna Ha piBHI
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1,09 ta 4,49 mxr/mn Bignosiguo, a M®K nnsa C. albicans — 8,19 Mxr/mi
3a pesysibTaraMu MPOBEICHUX JOCIHIIKCHb BCTAHOBJICHO IMEpPEBAard IMpPo-
TUMIKPOOHOI 11T JTiKapChKoi KOMITO3UIIT 13 1I€KaMETOKCUHOM y TIOPiBHSIHHI
3 XJIOPreKCUAUHOM. BeTaHOBIIEHO, IO Y MOPIBHSHHI 13 (ypaliiHOM yci
JOCTIKeH] 30yAHUKHU JI0 TEKaMETOKCUHY MaJIH BHIIUH PiBEHb Uy TIIMBOCTI.
3okpema, y S. aureus i S. epidermidis BUSBIIAIN BULIMIA PIBEHb YyTIUBO-
ctiy 4 — 5 pasiB, a 'y S. pneumoniae — y 43 pasu, 3 nokazankamu MBK
(1,56+0,79) ta (67,14+21,07) Mxr/mi, BianosigHo. bakrepuniuaanii eext
JIOCSATABCS IIBUIKO — BXKE Uepe3 5 XB. HE BHUABIBLIOCS KUTTE3MATHUX KITi-
TUH S. epidermidis. Y 1IbOMY JIOCIIJIKSHH] BiIMIU€HO, 1110 KJIIHIYHI IITaMH
K. pneumoniae Oynu OLIBII CTIHKMMH JI0 BIUTUBY JCKAMETOKCHUHY: JIUIIC
BIPOAOBXK 1 romuHu KinbkicTe KYO 3MeHIyBanacs OUThIN HIX y 4 pasu,
a 3a 2 TOIMHU JOCSTANOCHh TIOBHE NPHUIMHCHHS KHUTTE3IATHOCTI 30yIHU-
KiB. ABTOpH JI0BeNHM €(PEKTUBHICTh KOMITO3HIIII 13 JEKAMETOKCUHOM JIJIs
MICIIEBOTO BUKOPUCTAHHS 3 METOIO JIIKyBaHHSI MAII€HTIB 3 IHQEKIIHHUMU
YCKJIQJIHEHHSMHU OpOHXIaJIbHOT aCTMH.

OTxe, 3pa3ki HAHOKOMIIO3UTHUX MOKPUTTIB Ha ocHOBI ['A Ne 11 (xito-
3an 0,050 r/n, nexameroxcun 0,025 r/m), Ne 12 (xitozany 0,100 r/n, nexa-
metokcud 0,025 1/1m), Ne 17 (nekameroxcun 0,025 r/i1, xomaren 0,300 r/ir)
3a MOKAa3HUKOM JiaMEeTpiB 30H 3aTPUMKH POCTY MIKpOOPTaHi3MiB Ha IIiJTh-
HUX ITOXHBHUX CEPEIOBUIIAX XapaKTCPU3YIOThCsI HAWBHUIIOI0 aHTHMIKpPOO-
HOO Jiero (p < 0,05) sik 10 peepeHTHUX TECT-MTaMIB MIKpOOPTaHi3MiB,
TaK 1 JIO KIIHIYHUX 130JI4TiB 30YIHUKIB MEPUIMIUTAHTHUX 3aXBOPIOBAHb,
10 HAJISKATh 10 PI3HUX TAKCOHOMIYHHX TPYI — IPAMIIO3UTHBHUX 1 TpaM-
HETaTUBHUX, acpOOHMX Ta aHaepoOHUX OakTepiil, a Takok TPUOIB pomy
Candida. Y cepii nocinifiiB, BAKOHaHUX METOJIOM CEpIHHUX PO3BEIECHb Y
PIIKHMX TOKUBHHUX CEPEIOBHUINAX Ta [O30BAHOIO BUCIBY Ha IEBHI TBEpi
MIOYKUBHI CcepelloBHILA 13 3pa3KiB CycHeH3il 0e3 03HaK BHJIUMOTO POCTY
(KOHTpOIb BIPKMBAHHSI MIKpOOPraHi3MiB), /Ul TECT-IITaMiB MiKpOOpTraHi3-
MiB S. aureus ATCC 25923, S. haemolyticus ATCC 29970, E. coli ATCC
25922, P. gingivalis ATCC 33277, C. albicans ATCC 885-653 3Ha4yeHHs
MIK, MBK ta M®K 6ymu Binnocno Bumumu (p < 0,05) y 3paskiB MOKpUT-
TiB NeNe 11 1 12. MIK 1mx mokputTiB st 6akTepii cranoBuB Bif (8,3+0,3)
1o (25,0+0,0) ta Big (4,2+ 0,2) mo (16,7+0,1), a mst rpubdis — (33,3 + 0,3)
1 (25,0 = 0,0) mxr/mi, BignosigHo. MBK 3a3HaueHuMX 3pa3kiB MOKPHUTTIB
BH3Ha4YeHO y Mexax Bia (16,7+0,3) o (66,7 +£0,1) ta Bix (12,5+0,0) 10
(33,340,1), a M®K — (50,0 = 0,0) 1 (41,7 = 0,2) MKI/MJI, BIATIOBIIHO.
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AHTHOAKTEepilfHA Ta MPOTUTPHOKOBA AKTHBHICTh 3pa3KiB HOBUX KOMIIO-
3UTHHUX MOKPUTTIB [T CTOMATONOT YHUX iMmiaHTiB NeNe 11, 12117 oGymoB-
JIEHO KOMOIHOBaHUM €(eKTOM 1X KOMIIOHEHTIB, 1110 BOJIOJIIOT Oe3moceper-
HBOIO MPOTUMIKPOOHOIO Ji€l0 (XiTO3aH, IeKaMETOKCHH) Ta MPOJIOHTYIOUUM
i ehexTOM (XiTO3aH Ta KOJATCH).

4. HaHoxOMIO3UTHI NOKPUTTHA Ta aJres3iss MikpoopraHismis

VY mporieci BUHMKHEHHS IMICISONCpPAIlifHUX YCKIIAJHEHb, 3yMOBIIC-
HUX MIKpOOHHUMH areHTaMy 3HauHy poJib BIIIrpae ajre3uBHA aKTHBHICTh
MIKpOOPTraHi3MiB sIK IEPBUHHOTO (DAaKTOPY Y IMATOTeHE31 MepUIMIUTAHTHUX
THEKIIHA. AJre3is 3aJeKUTh, 3 OJHOTO OOKY, BiJl 0COOIMBOCTEH HASIBHUX
Ha MTOBEPXHi KIITHH MMATOTCHIB TIEBHUX CTPYKTYp 3 aAr¢3UBHUMH BIACTH-
BOCTSIMHM, 3 1HIIOTO —BiJMOBITHUX PEIENTOPIB JJIs TX MPUKPIMJICHHS (KJTi-
tuH-Mimenen) [ 1, p. 95-99]. Bizomo, o MikpoOu TPHMAIOTHCs Ha TOBEPXHI
emiTeMalbHUX KIITHH 3a JIOIOMOTOI OCOOJIMBHX O1JIKOBO-ITOJIiCaXapu/I-
HUX MaKpOMOJIEKYI — aAre3HHIB. Y 3B 53Ky 31 3HAUHUM POCTOM KITBKOCTI
IMITaHTAIH y XipypriuHii opTomeaii Ta CTOMATONOr1, B OCTaHHI AECATH-
JITTS 3yCHIUIS BYCHUX 30CEpe/KeHI Ha BHUBUEHHI B3a€MOJIil MATOTEHIB i3
MOBEPXHSIMU IMITIAHTIB 1 pO3poOIli CydacHHX MarepiaiiB, sIKi 3amodiraiu
6 ix axresii Ta po3BUTKY I'HIHHO3aNAJBHUX MCPUIMITIAHTHUX yCKJIATHCHB
[2, p. 157-159].

3a pe3yipTaTaMH NPOBEACHUX JOCIIKCHb BCTAHOBJIEHO, IO BHKO-
pHUCTaHi TecT-mTamMu MikpoopraHiamiB E. coli ATCC 25922 rta S. aureus
ATCC 25923 BusBuiuch BucokoaaresuBHuME (IAM — 4,64 ta 4,47, Bin-
noBiHO). [Tpu nocmimkenHi 3pa3ky TOKpUTTS Ne 1, ikuii He MiCTHUTh MPO-
TUMIKPOOHHX, UM 1HIIHX Oi0JOTTYHHX KOMITOHEHTIB, i OyB 0OpaHuUil B SIKO-
CT1 KOHTPOJIIIO JUISL IIOPIBHSHHA 13 1HIIMMU JOCTIIKYBaHUMH TIOKPUTTSAMH,
CIIOCTEPIrajoch YacTKOBE 3MEHIICHHS BUXITHMX 3HaueHb [AM y o0ox
Mikpooprani3miB (3,48 Ta 3,50, BianoBigHO). 3pa3ok 31 BMICTOM XiTO3aHY
(0,050 1/m) 1 nexametokcuny (0,025 1/m) 3a0esnedyBaB 3HMWKeHHS [AM
E. colita S. aureus na 38,3 122,6 % y nopiBHsIHHI 3 KOHTposeM. Jlis 3pa3ky
JIBIY1 BHIOO 103010 XiTo3aHy (0,100 /1) Ta aHATIOT1YHOO JT03010 JIeKaMe-
tokcuny (0,025 r/m) 3HmKyBasna IAM 000X 3a3HaueHUX MITaMiB MiKpoOpra-
Hi3MiB Ha 39,9 Tta 27,4 %, BiNOBITHO. 3HMKCHHS PIBHS aare3ii TeCT-IITa-
MiB MIKPOOPTaHi3MiB JIEMOHCTPYBaJIO €(h)EKTUBHICTh MPOTHAITC3UBHOT JIii
xiTo3aHy. MeHIl e(eKTHBHOIO Ha aJre3it0 TeCT-IITaMiB MIKpOOPraHi3MiB
BHSIBHJIACH JTis 3pa3Ky 31 BMicToM JiekameTokcuny (0,025 r/i) ta konareHy
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y kontnentpamii 0,300 r/i. [Ipu npomy, 3HaueHHS [AM 3HIKYBaIOCH IS
E. coli ATCC 25922 na 22,2 %, a s S. aureus ATCC 25923 — una 27,1 %.

PesynbraTi HOCHIKEHHSI CB1T4aTh HA KOPUCTH TOro, 1mo A, sxuii €
MOP(hONOTTYHO-CTPYKTYPHOIO OCHOBOIO PO3pOOJIEHUX MOKPUTTIB Xapak-
TEePU3YETbCA HU3KUM PIBHEM MPOTHUAATE3WBHOI Aii. YBEACHHS N0 CKIaLy
MTOKPUTTIB MEBHUX /103 KOMIIOHEHTIB i3 MPOTUMIKPOOHOIO Ta OCTEOIHTErpYy-
I0YOI0 JIi€I0 (XITO3aHY, IEKAMETOKCHHY 1 KOJIareHY ) 3a0e3MeUrI0 TOMipHUAN
PiBEHB IX MPOTHAATC3UBHOT AKTUBHOCTI.

[IpoBomsium y3araJibHEHHS Ta 00 €KTHBI3aIlil0 OTPUMAHHUX PE3yJIbTa-
TiB, CTa€ 3PO3yMIJIMM, IO HAHECCHHS XiTO3aHYy Ha TIOBEPXHIO KaTeTepiB
cripusie iHT10i1iT yTBOpeHHs Oio1uTiBKY KynbTypamu rpubiB C. albicans ta
C. parapsilosis iMoxxe OyTH TTOB’SI3aHUM 13 3/IaTHICTIO KaTIOHHOTO XiTO3aHy
PYHHYBATH HETaTUBHO 3apsKeHI MEeMOpaHH KJIITHH TpHOIB Ticis iX oca-
JKCHHSI Ha [UTbHIN MOBEPXHi. 32 I[MM Bi10yBa€ThCS BUX1/1 O1IKOBHX Ta IHIIIHUX
BHYTPIIIHbOKIITHHHUX MOJIEKYII, SIKI COPUYMHAIOTH 3aru0enb Mikpoopra-
Hi3MiB. OKpeMHUMH JOCIITHUKAMH aKIEHTYEThCS yBara Ha MPUTHIYEHHS
aaresii rpaMHETaTUBHUX 1 IPAMIIO3UTUBHUX OakTepiit (y TOMy UHCHi ele-
pixiit Ta cTadiIOKOKIB) AaHTUCENTHYHUMH TperapaTaMu, 10 CKIaxy SKHX
BXOJIUTh JEKAMETOKCHH: cenTePpmi®, cebenin®, ampxucenTt®, gekacaH®,
ropocteH® [4, p. 6-7]. HaBnaku, BIUIMB KOJIareHY Ha ajre3ir0 Mikpoopra-
HI3MIB y TIOMIUPEHUX TCOPETUYHUX JDKEpelax i3 1bOro MUTaHHs HE BCTa-
HOBJIEeHO. YncenpHa TIepeBara y 3a3Hau€HOMY CEHC1 BiIBOAUTHCS TEMaTHU-
HUM JIOCITIDKEHHSIM 3apyOiXKHUX aBTOPIB I0/I0 BUBYCHHSI BIUTMBY XiTO3aHY
1 KoJUlareHy Ha ajres3iro MikpooprasizmiB. OcoOinBe 3HaueHHS (axiBIli
HAJal0Th BUBYCHHIO (DEHOMEHIB IUTIBKOYTBOPEHHS MIKOOAKTEPIsSIMH, KOJIN
XiTO3aH, KpPiM NMPHUTHIYCHHs aare3ii OakTepialbHUX KIITHH y IUIAHKTOHHIH
(asi, 3armobirae yrBopeHHI0 0101I1iBOK. OCTaHHE JTOCTIKEHHS HATOJIOIIYE
II0/10 BUCHOBKIB HA KOPUCTH CIICKTPOCTATHIHUX B3a€MOJIiN Ta TOMIHYIOUHIA
poni XiTo3aHy 32 yMOB iHIyKOBaHOI (DIOKYIIAIII TpaMHETaTUBHUX OAaKTEPiil.
Crig BigmiTuTH 10OpY MOIH(MOPMOBAHICTh JOCHITHUKIB MO0 3AaTHOCTI
Moan(iKOBaHOTO XiTo3aHy (6-O-KapOOKCHMMETHMIIXITO3aH) IPHUTHIYyBaTH
anresito Escherichia coli no noBepxHi MmeMOpaH TpomOonuTiB. Crierianic-
TaMH TaKOX JIoBeJieHHI dakT (y J0CiiIaX Ha TOPOCIUX PECIIOHIEHTaX-]10-
OpOBOJIBIISIX) MOXKITUBICT CYTTEBOTO 3HIKEHHS (P<0,05) BOXHUMHU PO34H-
HaMH XiTO3aHy MPOIECIB YTBOPCHHS O10TUTIBOK Ta BiJIMOBIIHO TPUBATICTh
JKUTTE3ATHOCTI S. mutans, 1HIIOI MIKpOQIOpH JIEHTAIBLHUX OJSMIOK. 3a
UM 1HTUOYBaHHS S. mutans y TOPIBHSAHHI 13 1HIIMMH MIKpOOpPTraHi3MaMu
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noTpeOyBajo BiJNOBITHO BUINOT KOHIIGHTpAIii XiTO3aHy Ta OLIBIIOT HOTo
ekcro3uuii. B ocTaHHI poKM 3HAYHO YIOCKOHAJIEHO OTPUMAaHHS HaHOYac-
THUHOK XiTO3aHYy, SKi XapaKTepH3yBAIUCh SIK BACOKUM aHTHA/IT€3UBHUM, TaK
1 aHTUMIKpOOHUM ToTeHIianoM y 1iomy. [lokazano epexTUBHUN BILJIMB
HAHOYACTUHOK XiTO3aHy Ha 3amoOiraHHs aaresii MeTHLMIIHPE3UCTCHT-
HUX mITaMiB emigepmaibHoro cradinokoky (MRSE) Ta BHCOKY MpOTHIIIO
YTBOPCHHS O1OTUTIBKM INTaMiB 30JI0THCTOTO CTA(IIOKOKY PE3UCTCHTHHX i
gymmBuX g0 Metuimiainy (MRSA Ta MSSA, Bianosiano). [Ipu BuB4YCHHI
BILIMBY KOJIareHy Ha IpOIeC aJre3ii MiKpoOpraHi3miB y 06aratbox JpKepe-
JlaX OIKCAHO JIBa BIIMIHHI HOro e(ekTH. 3 OIHOTO OOKY, y NMepeBa)KHii
OUTBIIOCTI TEMATHYHUX POOIT BKA3yeThCS HA 3JATHICTh MIKPOOPTaHi3MiB
10 anresii Ha CTPYKTYpax KoJareHy. 3 iHIIOTO OOKY, KOJAareH y KOMITO3H-
[isX i3 IHOIMMHU CIOTYKAaMH aKTHBHO BHKOPHCTOBYETHCS JJISI CTBOPEHHS
BUPOOIB MEIWYHOTO MPU3HAYCHHS 3 aHTHAAT3UBHHMHU BIIACTHBOCTSIMH.
Binomo, mo rycruii (15 %) xonareHoBHi riporeis y MO€IHAHHI 13 Mpo-
TUMIKPOOHHMM 3acO00M (BaHKOMILIMH) OyB BUKOPHUCTAHHM JJIsl CTBOPEHHS
HITyYHO! POTOBHLI Ta 3amo0iraB aire3ii MiKpOOPraHi3MiB 3 MOJAIBIINM
PO3BUTKOM MOCTIMIIAHTAIIMHUX 1H(EKIIHHUX yCKIaTHeHb. Y pasi cTBO-
PCHHS IMITAHTAIiHHIX KOMIO3UTHHUX CITOK JJISI XipypTi4HOTO JIiKyBaHHS
TPIK KOJareH BUKOPHUCTOBYBABCS y SIKOCTI 1X MONIMEPHUX KOMITIOHEHTIB,
3MATHUX yYTPUMYBATH iHIII JOJaHI aHTUMIKpOOHI mpenaparu. BigmiueHo
3HAYHE TIPUTHIYCHHS OaktepiasibHOro pocty MRSA wmarepiamom Takux
KOMIIO3UTHUX CITOK. [10SICHEHHSI BCTAaHOBIICHOTO €(PEeKTy I'PYHTYETHCS Ha
KOHIICTIII] KOJareHy He JINIIE sSK BHPaXCHOTO aHTHAATE€3HBHOTO Oap'epy,
ajie ¥ aKIenTopa aHTHOI0THKIB MPOJIOHroBaHoT JIii Ta (hakropa — 3amooix-
HUKa OakTepiaidbpHOI KONoHi3awii [5, p. 2423].

OTxe, SIK pe3ylbTaTH BIACHHUX JOCITIJDKCHb, TaK 1 HABEJCHWH Hay-
KOBO-TEOPETUYHUI aHalli3 BIJOMHUX JDKEpEN BITUM3HSHUX 1 3apyOiKHUX
JITEepaTypy BUSBIIIUCH LIJIKOM PEJICBAHTHUMH Ta MiATBEPIHIN OCTaTOYHO
3[IaTHICTh MaTepialy HOBUX HaHOKOMITIO3UTHHX TMOKPHUTTIB, CTBOPCHUX HA
ocHOBI I'’A Ta KOMIOHEHTIB 13 MPOTUMIKPOOHHMH Ta OCTCOIHTETPYIOUNMHU
BIIACTHBOCTAMH (XiTO3aHY, ICKaMETOKCHHY Ta KOJIATCHY ) CYTTE€BO BILTHBATH
Ha IpOoIeC ajresii mTamMiB MiKpOOPTaHi3MiB Pi3HUX TAKCOHOMIYHHX TPYII.
Hageneni Buie pe3ynsTaTs CIPHUSIOTH (POPMYITIOBAHHIO AESKUX ITOJIOKEHb,
10 BHCBITJIFOKOTH CYTHICTh 3aITOYaTKOBAHUX JIOCII/DKEHB, IXHBOTO 1/1€0J10-
rigaoro 6azucy. HoBi HAHOKOMITO3UTHI MMOKPUTTSI 371aTHI IO aHTHAJITC3HB-
HOT i1 BIIHOCHO MIKpOOPraHi3MiB pi3HUX TaKCOHOMiuHUMX rpyn (E. coli
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ATCC 25922 1a S. aureus ATCC 25923). PiBeHb aHTHAITC3UBHOTO BILUIABY
3aNIeKUTh BiJl CKJIaJy TIOKPUTTS, aTOMapHOi MacHu XiMIYHMX KOMIIOHEHTIB,
iXHIX BIACTUBOCTEH, TOLIO. 3pa3KU i3 MOHO KOMIOHEHTHUM HOKPHUTTSIM
(I'A) MiHIMaJIBHO NPUTHIYYIOTH AAre3if0 MIKPOOPraHi3MiB (i3 3MEHIICH-
HaMm [AM na 25,0 Ta 21,7 %, BinnoBigHo). Haitbinbein BupazHum edexrom
MPUTHIYEHHS aAre3il XapaKTepu3yI0ThCs 3pa3KH MOKPUTTS, 1[0 MAIOTh MOIMi
KOMITOHEHTHHI ckia (kpim ['A, BXoasaTh xiTo3aH: KoHeHTpariis 0,100 r/n
Ta JIeKaMeTOKCUH: KoHleHTpaii 0,025 r/m). BiamoBigHi dakti miareep-
JUKYIOTBCSI 3MEHIIICHHSIM 3asIBIICHUX BEJIMUUH Y TTOPIBHSIHHI 3 KOHTPOJEM
Ha 39,9127.4 %.

5. BucHoBkH

1. Po3poOka HOBHX THITIB TOKPUTTIB JIJISl IMIUIAHTIB 13 MPOTUMIKPOO-
HUMH/ OCTEOIHTETPYIOUHMH BIACTUBOCTSIMH € IPIOPUTETHUM HAIPSIMKOM
MOMEPEKCHHS T4 YCYHEHHs MOCTIMIDIAHTAIMHUX YCKIaJHEHb MIiKpOO-
HOTO T'eHE3yY.

2. Meton TepMoaeno3uiii 00’€KTUBHO CHpUSiE CTBOPEHHIO 3pasKiB
HOBHX HAaHOMOKPHTTIB CTOMATOJIOT1UYHHX IMIUIAHTIB Ha OCHOBI ['A Ta KOM-
MIOHCHTIB 13 MPOTUMIKPOOHHUMH Ta OCTCOIHTEIPYIOUMMH BIACTHUBOCTSIMHU:
XiTO3aH, 10HH cpi0ia, TeKaMeTOKCHH, KOJIareH.

3. 3pa3ku KOMITO3UTHHUX HAHOIMOKPHTTIB Ha OCHOBI [A, xiTo3aHy,
JIOMIIIIOK JI€KaMETOKCHHY, KOJIareHy XapaKTepU3YIOThCS HAWBHUIIOIO ITIPO-
TAMIKpOOHO akTHBHICTIO (p < 0,05) sk 10 pedepeHTHUX TECT-IITaMiB
MIKpOOPTraHi3MiB, TakK 1 JI0 KIIHIYHHX 130J1STiB 30yTHUKIB IEPUIMILUTAHTHHX
3aXBOPIOBaHb PI3HUX TAKCOHOMIYHUX TPYH (IpaM MMO3UTUBHUX/TpaMHeTa-
TUBHHX, acpOOHHX/aHACPOOHHX OaKTEpill, TECT-IITAMIB MiKPOOPTaHI3MiB).

4. KoMIo3uTHI MOKPUTTS 3[aTHI 0 aHTHAAre3MBHOI il 100 MIKpO-
OpraHi3MiB pi3HUX TaKCOHOMIUHUX Ipym (E. coli ATCC 25922 ta S. aureus
ATCC 25923). PiBeHb aHTHAAr€3UBHOTO BIUIMBY 3aJIC)KHUTh BijJ CKIaLy
MOKPHUTTS TA MOJISIPHOTO CITiBBIAHONICHHS HOTO XIMIYHUX KOMIIOHCHTIB.

5. Haii6inpm mosipHE (OpMYBaHHS PE3UCTCHTHOCT] y KIIHIYHUX IIITa-
MiB E. coli KJITI3-22 ta S. aureus KJII13-3 BcTaHOBIEHO 710 3pa3KiB IIOKPUT-
TiB NeNe 11 1 12. JluHamMika OCTYIOBOTO 3pOCTaHHS PE3UCTEHTHOCTI, SK Y
enrepixii, Tak 1y cradijoKoKiB, criocTepiraiacs 3 5 10 25 macaxy i3 JiHii-
HO-1IoI0HNM 30inbineHHsIM MIK Bin 4 10 22 pasiB Ta MOAAIBIIAM OiTbII
iHTeHCHBHUM 11 (opmyBanHsIM a0 30 macaxy. Kinuesuit piBeHb HaOyTOl
enrepixissMu Ta cTaiIOKOKAMH PE3UCTCHTHOCTI BiJ3HAYaBaBCs 301IBIICH-
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HsM BuxinHoro 3HaueHHs MIK 3pasky mokputrs Ne 11 y 28 1 32 pasm, a
Ne 12 — y 26-28 pas3iB, BiAOBITHO.
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