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ABSTRACT

The article is devoted to studying the impact of herbicides on the
frequency of display of dominant lethal mutations (DLM) in Drosophila
melanogaster wild type Canton-S. Revealed that herbicides Napalm
forte, Roundup Max and Selefit extra differ significantly in their ability

to induce dominant lethal mutations in Drosophila melanogaster. The

drosophila melanogaster; studied herbicides, after introduction into the nutrient medium, cause

line; mutagenic activity and a large number of dominant lethal mutations,
wild type; which calculated from the number of deferred anomalous eggs. The
Canton-S; obtained results indicate genetic and morphological changes in
herbicides; Drosophila melanogaster under the influence of herbicides Napalm forte,

mutagenicity mutations. Roundup Max and Selefit extra.
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Beryn. Opniero 3 BaXIMBUX YMOB iHTeHcH(iKalii Cy4acHOrO CLIbCHKOTOCIIONAPCHKOTO
BUPOOHUIITBA € BEJIMKOMACIITaOHE 3aCTOCYBaHHS T'epOilMIiB, K XIMIYHMX 3aCO0IB 3aXHCTy POCIUH
[1]. TepOimman e XimiuHi pPEYOBHHHM, SKi 3aCTOCOBYIOTH JUIs 3aXHMCTy POCIHH Bix Oyp’sHIB.
3acTtocyBaHHS TepOIlMAIB CYTTEBO 3HWKYE 3aTpaTH Ha OOpoTEOy 3 Oyp’sHOM, WO CIIPHSE
30UIBIICHHIO BpoOkaiB. ToMy IOCTaE MUTaHHS X PO3MOBCIOMKEHHs y Oiocdepi Ta BIUIMBY Ha
HABKOJIUIIHE CEPEOBHILE, 4 TAKOXK 30POB’S JTOIUHU [2].

OpHe 3 OCHOBHHX IUTaHb, II0 CTOCYIOTHCS O€3MEeKH repOiluIiB, MOJSIrae B HEJIOCKOHAIOCTI
METOAMKHA TPOBEJCHUX MNEPEBIPOK. 3rilHO 3 BUMOTraMu ATEHTCTBA 3 OXOPOHHM HaBKOJIHMIIHBOTO
CepelIOBUILA, TECTYEThCS JMil0Ya PEYOBHMHA, ajlé HE 3aBXKIM BPAXOBYETHCS BIUIMB HEAKTUBHHX
KOMIIOHEHTIB. AJDKE BXKE JOBEICHO, 10 XIMIYHI CHOJIYKM MOXXYTh OyTH OLibill HeOe3MmeuHi, HiK
KOK€H KOMITOHEHT OKpeMo [3].

VY yncneHHUX AOCTIUKEHHX MOKa3aHUH MyTareHHUH e(eKT NeCTHLUIB HA PI3HUX TBAPHUHHUX 1
pociuHHMX 00’ €ekTax [4, 5]. Jlis repOiluiB 3aCHOBaHa Ha iMiTallii TOPMOHIB pociuH. ToMy, HE CKITaHO
NPUITYCTUTH, 10 BOHM TaKOX MOXYTb OyTH LIKIIMBI 1 AJIs1 JTFOJCHKOTO opraizmy [1, 3].

HocnipkenasmMu [6] BusiBieHo, 1m0 (ocdopopraHiyHi CHONYKH Ta IX METa0ONiTH MarTh
3JIaTHICTh TPOHMKATH B KIITHHHE PO Ta 3MIHIOBATH CTPYKTYPHO-(PYHKIIIOHAIBHY OpraHizaliito
SAJEpPHOIO TE€HOMY, a TaKO)X BHKIMKAIOTh 301IbLIEHHS YacTOTH TE€HHHMX MYTalliif, XpOMOCOMHHUX
abepamniii Ta mopymeHHs perutikamii 1 Tpanckpunumii JIHK, cunatesy PHK, 3MmiHIOIOTE poboTy
(EepMEHTHUX CHCTEM, IPUTHIYYIOTh PErapaTUBHI CUCTEMH KIIITHHH 1 T. iH.
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B cBoto "epry, npsMuii 9u OTIOCepEAKOBAHUHN BIUTHB MECTHITHAIIB Ha O10JIOTIYHI YyIpyHOBaHHS
MOJKE TPU3BECTH 0 HAKONMMYCHHS PI3HOTO POy MyTalid Ta, SK HACHIOK, 3MiHEHHS CTPYKTYpH
MIPUPOTHUX TOMYJIALIN Ta 3HUKHEHHS HAaHOUTBIT Yy TIMBHX 10 MTOAIOHOTO BILUTUBY BHIIB [7].

VY ekcnepuMeHTax Ha MHIax 1 Apo30(disi MyTareHHi BIACTHBOCTI TIPOSIBWIIN JIiHJAH,
MmanaTioH, Metauua. PocdopopraHiuHi mecTHUUAX; Aia3iHOH, Xjopmipidoc, IUCynb()OTOH, €TioH,
MapaTioH i JUMETOAT iIHAYKYBaIM YTBOPEHHS MIKpOsIep B KIIITHHAX KiCTKOBOTO MO3KY muiei [3, §].

VY nocmimkennsx 8] 3a gomomororo Tecty EifiMca BUBYeHa X MyTareHHa aKTUBHICTD 1 BCTAHOBJICHO,
IO TeCTHLIH 3/1aTHi yTBOproBaTi Komiiekcy 3 JIHK Ta BukmKati nepedy 0B XpOMOCOM, aHEYILIOLIO,
TOIIKO/DKCHHS! LIATOIUIA3MATHYHIX CTPYKTYp, nopymierns perutikauii JIHK i resrux myrariit.

OzHak TOKCHYHICTh Ta MyTareHHa Jist FepOILiiB 1 iX BIUTMB Ha )KUTTE3ATHICTh 1 PEIPONYKTUBHY
(YHKIIiFO TBApUHHKX 00’ €KTIB JOCIIDKEHA HEIOCTATHHO, TOMY € ITUTAHHSAM aKTYaJIbHHM.

OCHOBHMM 3aBIaHHAM JIOCHI/DKeHb OyJIO BHBUEHHS MyTareHHOi aii mpemapariB Hamamm
¢dopre, Paynman makc ta Cenedit excTpa Ha reHeTHKo-Mopdoioriuni 3minu y Drosophila
melanogaster, a Takox MOpPIBHSHHS Ta BH3HAYCHHS YacTOTH BUHHUKHEHHS JOMIHAHTHUX JIETaJbHHX
myTauii (JJJIM) y miniii aukoro tumy Canton-S npu aii gocniaKyBaHUX TepOiUIiB Ta B KOHTPOJII.

Marepiasm i MeTOOMKA AOCTiAKeHb. [ CHOTOKCHYHICTh TepOINUIIB MOCHIDKYBAIA 32
JTIOTIOMOTOF0 METOAY OOJIKYy AOMIHAHTHHX JieTanbHuX MyTamii [9]. CyTh MaHOTO METOAy TOJATaE Y
BUSIBJIICHHI 1HIYKOBaHUX T€HETHYHUX 3MiH, SIKi BUHUKAIOTh Y 3apOJKOBHX KIIITHHAX OATHKiB 1 BEAyTh
JI0 3aru0Oeri HalaJKiB Ha PI3HUX CTadiIX eMOPIOHAIBHOTO PO3BUTKY. OIIHIOBAIM BIUIMB I'epOilUIiB
Paynnan maxkc (i3omporminaminaa cine riidocary, 480 r/n, 48% Boauuii po3unn), Cenedit exctpa
(npometpun, 500 r/n) Ta Hanmanm ¢opte (i3onpomninaminza ciib riidocary, 480 r/m). CenediT exctpa
ta Hamanm ¢opr e HanmexaTe 10 KJacy MalOTOKCHYHHMX mpemnapatiB [1], a Paynmam makc — mo
MTOMIPHO TOKCUYHUX.

Imaro npo3odinu 00po0IsIIM IepopaibHO. BUKOPHUCTOBYBaIM BipriHHUX CAMHMIIb JUKOTO THITY
Canton-S. Ha mHO mpoOipku 3aimBany rapsde KUBWIbHE CEPEIOBHIIE, 3aCiBAIA HOTO APIKIKOBOIO
CYCIICH3i€10 3 repOiluaaMu B TOCIII Ta JUCTUIHOBAHOK BOJIOI0 B KOHTPOJII.

JloMiHaHTHI JeTajdbHI MyTallii BHSBJISIA Ha ITOYATKOBUX CTaJisiX PO3BUTKY IEPIIOrO
nokoJiHHA Apo3odinmu. Ilicns 72 rogua 0OpoOKH MOCITIHKYBAaHUM IIpermapaToM MyX BHUCA/DKYBAIU y
npoOIpKH 13 KUBUIBHUM CEPEIOBUIIEM IS cXpelryBaHHs (1o 10 caMIliB i caMHIIb).

Uepes mo0y caMHIlb BiJICa/KyBalld HA arapoBi IUIACTHHKH, SKi yTPAMYBAIH B TEPMOCTATI MIPH
temmeparypi 25°C. Uepes BiCiM roJIiH caMHAIlh BUAAIISIIH.

OOk JAOMIHAHTHHUX JIETAJIBHUX MyTauiﬁ 3MIACHIOBAIM uepe3 48 TOAMH BiJl MOYATKY
SHLEKIAAKA. JIMnEKY Ta HOPMAIbHI SIiLA, SKi IIE HE PO3BHHYINCS, BPAaXOBYBAIHM SIK HOPMY.
AHOMAaNBHI SHIS AUTMIK 32 KOJIBOPOM Ha TPH THIM: TPO30pI — HE3aIUTiIHEHi; MaToBI — paHHS
eMOpioHanpHa 3arubenp (mepmri 9 ToaWH eMOpIOHANBHOTO PO3BUTKY); 3abapeiieHi (BiJ JKOBTHUX 0
KOPUYHEBUX) — Mi3Hs eMOpioHaIpHa 3aruoens [ 1, 4].

CraructiuuHy 00poOKy JaHUX MPOBOIMIN 32 JJOTIOMOroto Kputepito CthromenTa [7].

PesyabratH gocaimkenb. [linq dac mpoBeneHHS MJOCHIDKEHHS OyJO BHSBIEHO, IO
OJTHOKpATHE JOJaBaHHS JI0 KOPMY iMaro IperapaTiB repOinuaiB y poOodiii KOHIIEHTpaIlii MpU3BoauiIa
JI0 BAHUKHEHHSI 1HAYKOBAaHUX MEHETHYHUX 3MIiH y CTaTE€BUX KIIITHHAX 0aThKiB. 301IbIICHHS KIIBKOCTI
HEJIOPO3BMHEHHUX €I y TOPIBHAHHI 13 KOHTPOJIEM CBITYUTh TPO BHHUKHEHHS JIOMIHAHTHHX
JeTalbHUX MYTAlllii y JOCHiHUX BapiaHTax, sKi MOXYTh YTBOPIOBATUCS BHACIIZIOK 3HAYHUX
nepedy/IoB  XpOMOCOM, aHEYIUIOi/il, TOIIKOMKEeHb IUTOIIA3MAaTUYHUX CTPYKTYp, MOPYIICHHS
perutikamii JIHK i rernux myrariii. Pesynpratu nocniny HaBeaeHi B Tabmui 1.

Tabnuns 1. Yacrora (%) HOpMalibHUX Ta aHOMalbHHX siellb Drosophila melanogaster JiHii
Canton-S 3a BruBy repoituais (n=30)

BapianT nocuiny Hopwma [Ipo3opi Marosi 3abapsieHi
KonTponbsHa 9349+ 2.4 5,21 +2.4 - 1,3+1,01
rpyna

L flocuiana Ipyna | gy g5 o 6 g5wex | 10,08+ 3,95% 7,844, 47,3 % 6,45%**
(Payngam makc)

Il nocaia Ipyma | - 71 67, 6 34%x | 7,194 532%% 2,54 1,14 18,64 + 3,69%**
(Hanasm dotpe)

I JIOCITi THA

rpyna (Cenedit | 43,71+ 545%** | 18,82 + 5,45%** 15,42 +£5,2 22,05 £ 3,42%**
EKCTpa)

[pumitka: * — P < 0,05; ** - P <0,01; *** - P < 0,001
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BcranoBneHo, mo npu BUKOPHCTAaHHI BCIX OOCTIDKYBaHMX TepOilUaiB criocTepiranocs
301IbIIEHHS] KUTBKOCTI HEJOPO3BUHEHUX SIE€Ilb 3 BUCOKMM cTyreHeM BiporigHocTi (P < 0,001). Ane
icHye BimMmiHHICTB y peakuii Drosophila melanogaster na o0poOky pi3HuMu mnpemnaparamu. Tak,
HaANOLIBIIIA KUTBKICTh MYTAaIlill criocTepiraiacs mpu o0pooii repoinumom Paynnan makc (65,18 £4,83).
HopmanpHhi stiilist B nboMy BapiaHTi gocniay ckinanu e 34,82 £6,45 %, y To#i yac sK y KOHTpOJIi
KUTBKICTh HOpMaJIBHUX s€llb cTaHoBMIA 93,49 +£2.4 %,.

[lin wac mociimy croctepiraidw BCi TPHU THUIN HEAOPO3BHHEHUX SEIb: MPO30pi, MATOBI Ta
3abapsieni (tabn. 1). Cepen 3a0apBiieHUX HaWdacTile 3yCTpidaancs TEMHO-KOPUYHEBi. Y TBOPEHHS
3a0apBIICHUX €, IO CBIAYUTE PO TI3HIO 3arHOETh eMOPIOHIB.

Y 1 pochimniii rpymi 3 repOimumom Paynmam makc 3abapBiieHi sSIs CKIamail Maibxe
MOJIOBUHY BiJI 1X 3arayibHOI KimbKoCTi (47,3+6,45). HaliMmenmmii moka3HuK miei anomauii (22,6 + 4,2)
o0y y Il mocmimwi#i rpymi 3 repGimmmom Hamamm dopre, y Toi 9ac sIK y KOHTPOIi ITOKa3HUK
3a0apBieHnX g€1b caruys mumre 1,3 + 1,01.

[IpuBepratoTh yBary ayxe pi3Hi HOKa3HUKM aHOMAaJbHUX S€Ib 38 BUKOPUCTAHHS TepOiluIiB
Cenedir exctpa Ta Paynnan makc. Ciia BpaxoByBaTH, IO JiF04i PEYOBUHH Ta iX KOHLEHTpALii B IIUX
npenapatax ofHakoBi (N-(pochonomerun)-rminun, CsHgNOsP), a peakuiss Ha nogaBaHHS a0
MOXXHUBHOTO CEPEJIOBUIIA CYTTEBO BifpisHsutack. KinbkicTs 3abapBienux sieup y 111 mocmimuiit rpymi
cknana 22,05+£3,42, a y | nocmigniii rpymi 47,3+6,45. Lle ckopill 3a Bce MOSICHIOETBCS PEAKIlEr0 Ha
JOTIOMDKHI pevyoBMHHU MpemnapaTiB. Bimomo, mo Paynnan maxc, okpiMm N-pochoHOMETHUI-TIILHHY,
MICTHTB 1€ JECSITh «IHEPTHUX» KOMIIOHEHTIB, cepel SIKMX: 130MpoNiIaMHuH, COpOiHOBa KHUCIIOTA,
cyne(aT HaTpito, TIAPOOKHC Kajiro Ta iH. [7].

[lin wac mpoBemeHHS EKCHMEPUMEHTY BCi MOCTiKyBaHI TpernapaTd MOKa3ald BipOTiTHY
MyTareHHy aKTHUBHICTh. 30unbmennas cymapHoro piBaa JIJIM cmocrtepiranocst 3a BUKOPHCTaHHS BCIX
JOCITKyBaHUX TepOiUIiB 3 BACOKHM CTYTIEHEM BipoTigHOCTI (Tadmt. 2).

Tabnuns 2. BUHUKHEHHS JOMiHAHTHHX JIETATBHUX MyTamii (%) 3a BIUIMBY TepOinuIiB pi3HUX
KOHIIEHTpaIlii Ha ocobuH aukoro tumy Canton-S

PosBsenenns H:IE LI\I/I;HOZHi Hei;izilf)zem pfaiﬁngSH rﬁ?;}llvjd 3Hat?e};11v}[;pjlj{[§1M,
’ ’ JUIM, % JUIM, % %

KoHTpOJIB 93,49 + 2,4 6,5+ 1,98 - - 6,5+ 1,98
i gg‘;ﬂgf{gﬁj;‘c g’jgfj 10,08+ 3,95** | 7.8+4,1 47,3+6,45 | 55,1 +7,20%%*
}Ialy HAAT! Make f%ff*ﬁ 736+6,62 | 14,00+ 134 | 2930+ 1,81 | 38,39 + 2,40%%*
gjggfii‘;f_pa 761,’3647*12 719+532 25+ 1,14 | 18,643,609 | 21,14 + 3,99%**
fi“eq’” exerpa 517997if 13,544 6,63%* | 5884005 |22,66+420 | 28,54+ 2, 72%%
Efggffm}l‘?fpm g 2’573; Sli'gfj 154252 | 22,05+ 3,42 31,71’111:
Ifj“am Gopre f%g*i i%’ffi 6912021 | 20,85+0,8 ;Z;gf,i

[Ipumitka: * — P < 0,05; ** - P <0,01; *** - P < 0,001

AHami3youn oTpuMaHi jJaHi (Tabji. 2) BCTAHOBJICHO, 1110 HAHOIIbIA KUIBKICTh JOMIHAHTHUX
JeTalbHUX MYTAIlid CIIOCTEPIraeThCsl MU OOPOOJIEHHI CepeIoBHIAa POOOYNM PO3YMHOM TepOilumLy
Paynman makc. Cymaphe 3Hadenns JJJIM, npu BHeceHI B CEpPeIOBHILE, PaHille 3ragaHoro repoiluy
ctaHoBuTh 55,1 £ 7,20, 110 € TOCUTh BUCOKMM IOKAa3HUKOM B TOPIBHSHHI 13 1HIIUMH OTPUMaHUMH
3HadeHHsMu. Habmmxene 3nauenns JIM no repbinmmy Paynnan makc mae Hamamm ¢opte. Tlpu
BHECEHI OCTaHHBOI'O, YMCIIO JICTAJIbHUX JIOMIHAHTHMX MyTaliii craHoButh 37,47+4,1. IlomiOHicTh
pe3yibTaTiB TOB’s3aHa, BIPOTHO, 13 XIMIYHOK TIPHPOJOI0 JIAHWX TNpernapariB, SKi € COJSIMHU
riniocaty 3 pi3HOI KOHLIEHTPALIELO.

6 M 7(35), Vol.4, July 2018



WORLD SCIENCE ISSN 2413-1032

Haiimenmry myrareHny piro mnposiBisie repOinunuuii mpemapatr Cenedit exctpa (miroua
peuoBHHA TIPOMEAPUH), Ha BinMiHy Bixg Paynnman makc ta Hamanm dopte, cymapue 3nauenus JJJIM
cTaHoBUTh NpHOMM3HO 21 %. TakuMm YMHOM, MOXKHA 3pOOMTH BHCHOBOK, IIO BCi TpH TepOinumu
NPOSIBIIAIOTH MyTareHHy Jito Ha ocooun D. Melanogaster, aie 3 pi3HOIO iHTCHCHBHICTIO.

BrimB mocnipkyBaHUX TpenapariB CIIOCTEPIracThCsl HAa PI3HUX eTamax >KUTTEBOTO IHKITY
nposodinm. IlinTBepmKEHHSIM IBOTO CIIYTye 301JBIIEHHS YMCIIa aHOMAIBHHAX Ta HEJOPO3BHHEHHUX
S€Ib TIPU OJHOPA30BOMY BHECEHI TepOilH/IiB A0 KOPMY MYX Y MOPIBHSHI i3 KOHTPOIBHUM JTOCIIIOM.
IIpu pOMy criOCTepiraauch Mpo30pi, MATOBI Ta 3abapBieHi I, TOOTO BCi TPU PI3HOBHIM SEND 13
HETIPaBWIIBHAM PO3BUTKOM. YTBOPEHHS BEJHMKOI KITBKOCTI HEIOPO3BHHEHHX S€Ib CBITYUTH IIPO
HETaTUBHUI BIUIMB HA HUX TepOinuiiB, sSKi i OOyMOBHIM BWHUKHEHHS JOMIHAHTHUX JIETAIbHUX
MyTalliif y 00’ €KTIB JOCIIHKEHHS.

BucnoBku. PeTenbHHN TEHETHIHHH MOHITOPHUHT HAHOUIBII IMHPOKO pPO3MOBCIOHKEHUX
NECTHIUIIB JOBOJUTh iX MyTareHHy akTHBHICTH oo Drosophila melanogaster. Hocmimxens
JIOBEJIH, IO BHECEHHS O MOXXHBHOTO CEpeOBUINA MECTUIMIAIB TPYNH repOilMIiB NPU3BOIUTH 10
BUHHMKHEHHS YHCJICHHUX TOYKOBUX MyTaliid Ta mikponeneniil y Hamankis [10]. [1ig wac nmpoBenenHs
EKCIIEpUMEHTY BCl JOCIHiKyBaHi MpemapaTd MoKa3ald BipOrigHy MyTarceHHY akTHBHicTh. OOpoOka
repOitumom CenediT excTpa 3HU3WIA KUIBKICTH HOpMaNbHUX se€ib 1m0 43,71 %, a KiIbKICTh
aHOMaJILHUX SI€Nb, HABIAKHU, TiaBUIIyBanacs. [Ipu npoMy nomaBaHHs 10 KOPMOBOI CyMmillli ipenapary
HananMm opre npusBesio 10 3MEHILIEHHS YaCTKA HOPMaJIbHUX sI€llb 10 71,67% Ta 30UIbIICHHS YaCTKH
aHOMAJIbHUX s€llb. BUSABICHO, IO cepell aHOMaii HaiyacTille 3yCTPiYaroThCs TEMHO-KOPUYHEBI
STATIA, 11€ BKa3ye Ha Mi3HI0 eMOpioHANbHY 3aru0ens 1 MATBepIKye HeTaTUBHUN BIUIMB IepOiluIiB Ha
xurresgataicts Drosophila melanogaster.

HerartuBHuii BIUIMB Ha TeHeTHUHI Ta Mopdosoriuni o3naku Drosophila melanogaster y Bcix
JOCTIAHUX BapiaHTaX HaMsACKpasimie mposBuian mpemapatu Tihidocary (Payrmman Makce, Hamanm
¢opre), HiX BB Tpenapary npomenpuny (Cenedit exctpa) HalGinpury gyacTky aHOMamiil ckiana
Mi3HA eMOpioHATbHA 3aTHOEITb.
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Introduction.

The objective of using electronic chips for lighting is to manufacture light bulbs that are
superior to conventional bulbs yet with characteristics that match the sun’s white light spectrum, given
in Figure la. Light emitting diodes (LED) are chips powered by electricity. They produce light of
specific color in the UV, blue, green or red light range. Figure 1b shows merging of red, green and
blue light beams via a prism to produce white light. The goal of solid-state white lightings is mix to
mix Led-based light sources or deribvaties to generate white light that approaches the quality of the
sunlight spectrum. There are several schemes available.
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The first scheme involves mixing the light from three independent LEDs: blue, green and red
is one scheme for generating while light as shown in Figure 1c-d. But the sum has several short
comings. First, because the emission of each LED is not wide enough, the mix produces a “finger-
shaped” spectrum, not as smooth as normal sunlight, with much of the constituents of the sunlight
spectrum missing. This spectrum is far from the spectrum of sunlight given in Figure 1a. Moreover,
because independent diodes degrade at different rates, with time the balance of colors will change with
usage time, causing a change in the characteristic of the white light.

The second scheme involves the use of a single blue Led covered with a yellow or amber
phosphor. Phosphors are usually made from a suitable host material with an added activator. The best
known type is a copper-activated zinc sulfide and the silver-activated zinc sulfide (zinc sulfide silver).
The phosphor coating intercepts/absorbs part of the blue light and re-emits it in the form of a
wideband yellow/amber light. The emerging light is actually a mixture of the yellow/amber light with
the leftover blue light as schematically shown in Figure 2a. The spectrum of the emerging light is
shown in Figure 2b. The phosphor provides very little red. This posed a fundamental limit to reaching
a high correlated color temperature (CCT) and color rendering index (CRI) at the same time. It is to be
noted that there is no red phosphor that can be pumbed by the blue Led.

Although this solution produces a “hand-shaped” spectrum, it falls short of a full match with
sunlight as it is missing a red component. The human eye senses the spectrum as white, and as such
the developers of this process, Isamu Akasaki, Hiroshi Amano and Shuji Nakamura, were awarded the
2014 Nobel Prize in Physics. The first LED (red) was invented by Nick Holonyak at the University of
lllinois several decades earlier, but it was deemed that the more recent blue LED (invented by the
awardees) and its use in this configuration afforded a very important service, namely filling the world
with new “white” light.
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The third scheme involves adding a red LED to the blue Led-pumbed phosphor to provide a
red component. This solution is presently being used in filamentary Leds. This system suffers from the
fact that the blue and red LEDs are independent and degrade at different rates. In addition the
spectrum has two sharp sources and one broad band, which will not be able to mimic the sunlight
spectrum. This posed a fundamental limit in reaching a high correlated color temperature (CCT) and
color rendering index (CRI) at the same time.

The fourth emerging procedure is to use a single master UV LED, which pumps and control
three phosphors as shown in Figure 3a. In this development, solid-state white lighting is achieved by
mixing the output of three wide-band phosphor converters in the blue, green, and red, which are
pumped by a single UV LED. UV-solid state lighting enables better color mixing and control, as well
as production of stronger white sources that handle bigger areas. In addition, UV LED suffers less blue
shift at high-driving current condition, hence reducing the color shift between bare LED die and the
encapsulated die.

Research results.

1. Red phosphor challenge.

There are several challenges facing UV-based lighting. Those include the development of higher
power UV LEDs, safe configurations, as well as efficient wide band red converters.2—14 As to the red
phosphor, few good efficient red phosphors, whether sulfide-, nitride-, or oxide based have been known.
Unlike blue and green phosphors which produce wide-band emission, red phosphors’ spectra are
dominated by sharp-line spectra with branching ratios that depend on the UV wavelength, not ideal for
color mixing as shown in Figure 3b. The red phosphor yttrium oxide-sulfide activated with europium
(Y202S:Eu), for example, has been investigated in UVbased lighting. Co-doped phosphate materials
were recently synthesized for near UV pumping, which provided a peak wavelength of 610 nm.15 It has
been conjectured that the phosphate material might contribute to a white-light source with a luminous
efficiency of 45 Im/W and color rendering index greater than 90 at a color temperature of 5600 K. Also,
multi-layered red, green, and blue phosphors showed high CRI of over 90.

T Tome

‘u N
it

=, Red

LFL]

Blue ~

phosphor RhGSpHE [ ."1 A
i | I
t ‘ Green — —F'-..-I.:I_l -.-:-.- '-I- I. ?M.ﬁl&l = | II il
purpte LED 350 450 550 650 TE0

Intensity {au)
P

—h
=

phosphors
e Wavelength (nm)
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In addition to providing spectra dominated by sharp red lines not as smooth as normal white
sunlight, there are problems of availability and stability. (Figure 3b). In addition, phosphor films are
found to have appreciable reflectivity, causing a non-negligible fraction of the pumping LED light to
be reflected backwards. This in turn causes heating and requires more power input. More energy
efficient and rigorous designs must be used to minimize heating.

2. Nano Silicon-based solution.

Silicon nanoparticles have also been demonstrated at the University of Illinois as substitute
for or additive to Eu-based “red phosphor” as shown in Figure 4
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The phosphors we used are commercial grade. Colloids of ZnS:Ag and ZnS:Cu,Au,Al as well
as of silicon nanoparticles are prepared. Figure 5a gives SEM images of the blue (top) and green
phosphors (middle) placed on single crystal silicon substrate. The TEM image (bottom) of the silicon
nanoparticles is taken with the particles placed on a graphite grid. As was shown in Chapter, the
solution of silicon nanoparticles is brightly red-orange luminescent under 254-422 nm irradiation with
band head at ~ 630 nm. The phosphors ZnS:Ag and ZnS:Cu,Au,Al are luminescent under excitation
with 365 nm with band heads at 440 and 525 nm, respectively. Figure 5b gives the excitation spectra
of thin films of arbitrary thickness and area of the three components blue and green phosphors and red
Si nanoparticles when each is monitored at its maximum response at 440, 525, and 610 nm,
respectively. The relative signal size is not indicative of the relative efficiency. The figure shows that
when the wavelength of excitation at 365 nm is changed to 254 nm, the efficiency of the blue
phosphor and the nanoparticles each drop to the 50% level, whereas the green phosphor efficiency
drops more strongly to the 30% level.
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The green, blue and nanoparticles are now mixed in RTV individually. The response of the
mixtures under excitation with the 365 nm wavelength as well as the spectra are recorded. Then the
three phsphors are mixed together. Figure 6a gives the normalized emission spectra of ZnS:Ag (blue),
ZnS:Cu,Au,Al (green) and Si nanoparticles (red) individually dispersed in RTV under the excitation of
365nm radiation. The gray spectrum is due to a mixture of the three components dispersed in RTV
under excitation of 365 nm. The figure also shows the normalized spectrum of pure RTV (light blue)
for reference. Figure 6b gives (left to right) the corresponding luminescent images of the individual
components and of the mixture under excitation of 365nm radiation.
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Figure 6¢ gives luminescence spectra of three shades of white light using different branching
ratios of the blue and green phosphors and red Si nanoparticles. The spectra are analyzed for CCT
(top) 7981 K; (middle) 6722 K; and (bottom) 5560 K. In (middle), the spectrum of the CIE standard
illuminant D65 standard of solar radiation is also presented. The CCT temperature of the white
samples is obtained from the SPD and utilizing the standard observer’s CMFs.

3. LED “Filament”

Manufacturing of an LED “Filament” starts from a transparent substrate made of glass or
sapphire materials as shown in Figure 7a. Unlike regular LED sources, which are mounted metal
substrate, the filament substrate is insulating. Many (sometimes hundreds) of tiny unpackaged LED
chips are mounted on the substrate. This configuration is called Chip-On-Glass (COG). Unlike metal
substrates, the transparency of glass is pivotal in this application as it allows the emitted light to disperse
evenly and uniformly in all directions. This innovative design use both blue LEDs as well as red LEDs in
an alternating pattern. The LED filament is then encapsulated in a resin made up of a silicone and
phosphor mixture that performs the usual transformation of the LED chips’ blue light into white light.
Pumping of the phosphor by the blue led does not provide sufficient amount of red light. The red LED is
used to directly compensate for the lack of red color modulate the color temperature. Most
manufacturers rely solely on the phosphor to set the color temperature. This added degree of control
allows the lamp maker to provide a more accurate level of color temperature, and flexibility during the
manufacturing process. The downside is that the CRI performance will not be as consistent when using
the combination of both blue LED and red LED chips, as they degrade independently from each other.

electrode
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red LED blue LED
‘ AR Y h ' : 5
LED chip bonding { ,Jr
|
phosphor 7
o - ‘:
Phosphor Coating f
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Fig.7a,b
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Typically each filament has 28 LEDs. The voltage per blue LED is 2.48 < AV < 3.7 and per
red LED is 1.63 < AV < 2.03. Two filaments with a mix of red and blue LEDs would need ~ 110 V,
while four filament would need ~ 220 V to 240 V. A traditional LED lamp would require 3V to 12 V.
Typically, four filaments are used as shown in Figure 7b. To give better colour rendition, a mix of
phosphors are used, which improves on the early blue LEDs with yellow only phosphor. First
introduced in 2008 by Ushio Lighting
A number of positive issues arise.
Potential higher efficiencies by the use of more LED emitters from lower driving currents.
e Near full "global™ illumination can be obtained from arrays of filaments.
e Standard socket (as incandescent lamp sockets) which provide mechanical support and
electrical connections, as well as compatability with present technology.
Transparent glass bulbs glass filled with gas for thermal dissipation
e No heat sink
o Lighter weight lamp that costs less, and has the look of a classic incandescent lamp
4. Coating LED filament with nano silicon
Pictures of the LED filament using an optic microscope and using the naked eyes are shown in Figure
for both focused on the center and focused on the edge. With the naked eye it appears as deep orange)

Fig. 8

The filament was incubated in nanoparticle solution in an isopropyl alcohol colloid of the
nanoparticles. Particles get drawn electrostatically to and bind on the filament. To increase the
deposition, the incubation is kept till the alcohol dries under ambient conditions. Because the filament
is much rougher than the container, most of the nanoparticles deposit of the filament. The filament was
tested under UV irradiation. Figure shows the difference between the luminescence with and without
nanoparticles. Measurements showed that the difference increases with multiple depositions. The
difference between two peaks is maximum at 650 nm, which is the emission peak of the nanoparticles
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Fig. 9
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We examined the effect of the wavelength on the emission intensity. for the case under
different uv lights. After coating the filament was exposed to UV radiation at 254, 300, and 365 nm
under the same static configurations. Figure shows that maximum response occurs for 365nm. Similar
measurmets showed that for uncoated case, maximum occurs at 300nm

2500 coat245
—— co0at300
20009 — ¢coat365

1500 A

1000

500

T T T T
550 600 650 700
not scaled same position2

Fig. 10

5. Nanophosphor in RTV

We mixed silicon nanoparticles dissolved in alcohol in RTV. Figure shows the spectrum under
365 with and without nanoparticles. The spectrum in red is that of RTV with Si nanoparticles. The
alcohol however causes problems RTV curing.
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Fig. 11

Two RTV+nano silicon, with right side one has a larger volumn, more particles and larger total
density. (roughly the density of nano silicon is proportional to the intensity as detected by spectrum)

14 M 7(35), Vol.4, July 2018



WORLD SCIENCE ISSN 2413-1032

Fig. 12

6. Tansfer of Silicon nanoparticle from liquid to silica powder:_Transfer of nano silicon
from iso to glass powder

The direct mix of iso+silicon to RTV will cause two problems. First, RTV is is quite hard to
cure (dry) in the presence of alcohol. In fact, it takes a considerable time, around 20 days. Second,
some iso inside the RTV is trapped and fails to escape from the RTV, which causes little bubbles
inside the dried-up RTV. We therefore sought an alternative way to mix nano silicon colloid with
RTV. The method is drying nano silicon in iso in a plate in which there is glass powder. The emission
intensity increases with an increasing amount of iso+nano silicon; but this is not so obvious, maybe
due to the intransparency of glass powder when it is thick.

Fig. 13

The spectrum for glass powder. (uv from the top, the purple particle in the above graph is
plastic, due to the scratching process to gather spreading glass powder) (under 254nmuUV)
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The effect of solvent was studied with regard to the transfer process of Nano silicon in iso and
in THF comparison for glass powder. First, nanoparticles were prepared in THF instead of
isopropanol. The particles were then transferred successfully onto silica powder. Figure shows
luminescent photos for both cases under UV irradiation. The image on the left is made by nano silicon
in thf; and the right-hand one is made by nano silicon in iso. We can see that both work.

Fig. 15

7. Mix RTV with different phosphors
We mixed three phosphors, Si mamoparticle/silica with green and blue phosphorous to get
white light, as shown in Figure 16. Figure 16a is the red nanophosphor (Si on silica). Figure 16b gives

from left to right white, blue, green, blue, red, green. Figure 16¢ shows three different white mixtures
with different shades of resulting white.

Fig. 16
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8. Effect of PH and water:

We tested for the effect of water on nano silicon. The original sample is on top under UV.
Water was added such that the Si/silica is immersed in water. The particles were found to float on the
surface. This is die to the hydrophobicity of silicon.

Fig. 17

We also tested the viability of nano silicon in acid (HCI) (Figure 18a). It shows that the
particles survive. On the other hand, when we tested the viability of nano silicon in alkali (KOH), they
tended to quench or dye (Figure 18b)

Fig. 18 a, b

Conclusions

The present experiments were conducted on filaments that have been already manufactured.
This will reduce the coating on top of the finished product (casing). Real integration, however must be
done. First an overall nanophosphor mixture is made from all phosphors (green, blue and red) and then
applied in one step during manufacturing process to allow good mixing, avoid casing effects, and to
prevent phosphors from working against each other.
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Introduction. Among the drugs offered in recently years for therapy of tumor-bearing
patients, appeared as one of the most perspective derivatives of nitrosourea [1,2]. In this respect it
seems important the synthesis of its new structural analogues with attraction of various amino acids,
biogenic amines, some alkaloids and other biologically and pharmacologically active compounds.

Well known nitrosoalkylurea (NAU) possess polarity and can be used as an acceptor at
formation of hydrogen bonds, nevertheless it is not enough hydrophilous to provide good solubility in
water. In this respect typical NAU with low-polarity substituent are characterized with small solubility
in water and good solubility in most of organic solvents. As most legible instance in this regard can be
considered antibiotic streptozotocin (possessing high solubility in water and in low-polarity organic
solvents), the derivative of nitrosometylurea (NMU) and 2-deoxy-D-glucose. Expressed antineoplastic
efficiency of this preparation in respect of some experimental tumoral and cellular culture and Its
specific diabetogenic action have formed the basis for application of streptozotocin in treatment of
patients with metastasizing insulom [3-5].

Recently the growing attention is attracted to the synthesis of the derivatives of nitrosourea.
However the opportunities of all structural modifications of this class of compounds are still not exhausted.

In recent years there has been considerable interest of medical researchers in lactams,
especially a-pyrrolidone and e-caprolactam derivatives, which are characterized by sedative,
tranquilizing and psychotropic action [6-7].

Results and Discussion. The goal of present investigation consists in synthesis of N-
glycosides containing in a molecule nitrosogroup (N=0). As an initial substance in the given work has
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been used the products of condensation of glucose (1), galactose (2) and p-aminobenzoic acids —
N-p-carboxyphenyl--D-glucosyl(galactosyl)amine (3,4) [6]. By interaction of the last agent in usual
peptide synthesis conditions with N, N'-Dicyclohexylcarbodiimide had been received N-urea (5,6).
By interaction of compounds (5, 6) with sodium nitrite corresponding nitrosoderivatives (7,8) has been
received. Reaction proceeds according to the following scheme:

CH,OH CH,0H
. 0 o NH O—COOH

OH ~OH p-NH,C¢H,COOH CgH11-N=C=N- CGH11
_—
R/ R’
OH oH 34
12
CH,OH CH,0H
OO
Ot ) o s |
RO O
OH o N=0
56 7.8
R=H, R'=OH (1,3,5,7)
R=OH, R'=H (2,4,6,8)
Table — 1 Some parameters of synthesized compounds
N-gly- | Initial m.p. °C Rr | [alo' (c, CaHsOH) E'emf%”ﬂja[,‘/oa'ys's Yield
cosides the United Calculated, %
G | Mole C H N g %
5 0.6 | 0.002 | 146-147° | 0.72* | 34.6°0.41, t=17°| 62.02 |7.35| 8.34 | 0.59 | 59.4

619 |7.82] 8.04

6 0.6 | 0.002 |162-163.5°| 0.49** | 44.8°(0.39, t=17%)| 62.02 | 7.35 | 8.34 | 0.52 | 52.8
62.89 | 7.97 | 7.93

7 0.2 [0.0003 | 132-134° | 0.62*** | 27.3°(0.59, t=18%)| 58.64 | 6.7 |10.83|0.13 | 62.4
58.02 | 7.08 | 10.53

8 0.2 {0.0003 | 154-155° |0.59****| 41.9°(0.44, t=17°)| 57.53 | 7.91 | 9.98 | 0.11 | 52.3

58.02 | 7.08 | 10.53

* chloroform-methanol 19: 1
*x benzene-chloroform 2: 1
***  benzene-ethylacetate 2: 1
***x*  penzene-chloroform 5: 2

Experimental. The optical rotation was measured on an SU-3 universal saccharimeter at
20+2°C. The purity of products and Rrvalues were determined on Silufol UV-254 using solvent systems
CHCI3:CH3OH (19:1, system a); C¢He:CHCIs (2:1, system b); CeHs: CH3COOC:Hs (2:1 system c¢);
CeHs:CHClI3 (5:2, system d). IR spectra were obtained in KBr disk on a UR-20 spectrometer. *C NMR
spectra were recorded on a Bruker AM-300 (75,5 and 300 MHz) in CDCls. PMR spectra were recorded
in CDCI; on a Bruker WM-250 spectrometer (250 MHz) with TMS internal standart The preparation
N-p-carboxyphenyl-3-D-glucosyl (galactosyl)amine (3,4) has been reported [8].

N-p-carboxyphenyl-B-D-glucosylamine (3). Yield (90%), mp. 125.5-127° C, Rf 0.53
(system d), [a]o® - 77.8° (c 0.64, ethanole) [8].
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N-p-carboxyphenyl-B-D-galactosylamine (4). Yield (85.8%), mp. 151-153°C, R: 0.41
(system d), [a]o® - 52.5° (c 0.4, pyridin) [8].

B- N-(p-carboxyphenylglucopyranosyl)-acylurea (5). To a solution of 0.6 g (0.002 mole)
N-B-carboxyphenyl-D-glucopyranosylamine in 20 ml of tetrahydrofuran under cooling up to 0 C° and
stirring was added 0.52g (0.002 mole) dicyclohexylcarbodiimide and 0.4 ml triethylamine. Mixture
was stirred for 2 h and kept in the refrigerator for 20 hours. Sediment was filtered out and after
treatment with activated carbon solvent was removed by vacuum stripping. The residue was dissolved
in chloroform, washed by 5% solution of citric acid, water and dried over Na,SOs. After filtration,
chloroform was evaporated and residue was treated with petroleum ether at simultaneous rubbing with
stirring rod. Recrystallized from ethanol. Yield 0.59 (59.4%), m.p. 146-147° C, Rt 0.72 (system a),
[a]o!” - 34.6° (c 0.41, CoHsOH). Found, %: C 61.9; H 7.82; N 8.04. CyH37N3sO;. Calculated, %:
C 62.02; H 7.35; N 8.35.

IR spectrum (v, cm): 2840, 2935 (CH,_cyclohexanole), 3230 (NH), 3300-3400 (OH), 760,
820, 900 (Benzol), 1380, 1430 (CO — NH), 1510 (CO_N<), 1720 (C=0), 3080 (C-Harom).

PMR spectrum (8, ppm, J/Hz), TMS: 5.50 (1H, d, Ji» = 8.0, H-1), 4.94 (1H, dd, J,1 = 8.0,
J23= 9.5, H-2), 5.20 (1H, dd, J3» = 9.5, J34 = 3.0, H-3), 4.30 (1H, dd, Js3 = 3.0, Js5 =9.5, H-4), 3.80
(1H, ddd, Js4 = 9.5, Js6¢ = 5.0, Js¢ = 2.5, H-5), 4.06 (1H, H-6 "', dd, Jee = 12, Jgs = 2.5,),
4.20 (1H, H-6", dd, Jse- = 12, Jes = 5.0, ), 1.8-0.8 (20 H, m, 10CH. cyclohexyl), 7.0 (1H, m, NH),
7.5-7.8 (4H, m, aromatic group), 3.1 and 4.1 (2H, s, CH=NH).

13C NMR spectrum (3, ppm), CDCl3: 85.76 (C-1), 74.02 (C-2), 78.51 (C-3), 72.1 (C-4), 76.44
(C-5), 59.72 (C-6), 167.5-170.0 (C=0), 12.5-23.0 (CH2-cyclohexyl). Aromatic group: 150.58 (C-1),
113.40 (C-2), 130.22 (C-3), 117.70 (C-4), 131.20 (C-5), 111.35 (C-6).

B- N-(p-carboxyphenylgalactopyranosyl)-acylurea (6) was prepred analogously.

Yield 0.52 (52.8%), m.p. 162-163.5°C, R¢0.49 (system c), [a]o'" - 27.3° (¢ 0.39, C;HsOH). Found, %:
N 7.93. C6Hs7N3O7. Calculated, %: N 8.35.

IR spectrum (v, cm1): 2935 (CH:_cyclohexanole), 3319 (NH), 3340 (OH), 764, 920 (Benzol),
1700-1600 (CO — NH), 1529 (CO_N<), 1715 (C=0), 3060 (C-Harom).

PMR spectrum (8, ppm, J/Hz), TMS: 5.70 (1H, d, J;» = 8.0, H-1), 4.94 (1H, dd, J,1 = 8.0,
Jos= 9.5, H-2), 5.22 (1H, dd, J32 = 9.5, J34 = 3.0, H-3), 4.40 (1H, dd, Js3 = 3.0, Jas =9.5, H-4),
3.84 (1H, ddd, 35,4 = 9.5, 35,5' = 5.0, Js,e" = 2.5, H-5), 422 (1H, H-6 ', dd, JG',6" = 12, Je's = 2.5, ), 4.03 (1H,
H-6", dd, Jes- =12, Jes=5.0, ), 1.8-1.2 (20 H, m, 10CH; cyclohexyl), 7.1 (1H, m, NH), 7.3-7.5 (4H,
m, aromatic group), 2.6 and 4.32 (2H, s, CH=NH).

13C NMR spectrum (3, ppm), CDCls: 92.7 (C-1), 79.3 (C-2), 77.54 (C-3), 77.0 (C-4), 76.6
(C-5), 62.5 (C-6), 166-168.5 (C=0), 12.0-22.8 (CH.-cyclohexyl). Aromatic group: 150.40 (C-1),
112.5 (C-2), 130.0 (C-3), 116.80(C-4), 132.10 (C-5), 112.5 (C-6).

B- N-(p-carboxyphenylglucopyranosyl)-nitrosourea (7). To a solution of 0.2 g (0.0003 mole) of
compound 5 in 1 ml of glacial acetic acid and 2 ml of acetic anhydride under cooling up to 0 C° and stirred
for 2 hours was added portionwise 0.5, the NaNO-. The mixture was kept for 20 hours in the refrigerator
and then was processed in cold water with ice cubes. Solid matter repeatedly was extracted with ether.
Ether extract was washed with water, dried over Na;SO, and the solvent was evaporated under vacuo. The
residue, which is a yellowish powder mass was treated with petroleum ether and recrystallized from
ethanol. Yield 0.13 (62.4%), m.p. 132-134°C, R¢0.62 (system b), [a]o'® - 27.3° (¢ 0.59, C,HsOH). Found,
%: C58.02; H 7.08; N 10.81. C26H3sN4Og. Calculated, %: C 58.64; H 6.76; N 10.53.

IR spectrum (v, cm?): 2938 (CH.-cyclohexanole), 3339 (NH), 2990-3300 (OH), 761, 910
(Benzol), 1525 (-CO-N-N=0), 1020 (-N-N-)

PMR spectrum (8, ppm, J/Hz), TMS: 5.42 (1H, d, J.» = 8.0, H-1), 5.30 (1H, dd, J.1 = 8.0,
J2,3= 9.5, H-Z), 5.05 (1H, dd, J3,2 = 9.5, J3,4 = 3.0, H-3), 5.20 (1H, dd, J4,3 = 3.0, \]4,5 =9.5, H-4),
3.80 (1H, ddd, Js4 =9.5, Js¢ = 5.0, Jse- = 2.5, H-5), 4.0 (1H, H-6", dd, Jee- = 12, Jgs = 2.5,),
416 (1H, H-6", dd, Jes = 12, Jes = 5.0, ), 1.8-1.0 (20 H, m, 10CH, cyclohexyl), 7.1-7.5
(4H, m, aromatic group), 3.25 and 4.1 (2H, s, CH=NH).

13C NMR spectrum (8, ppm), CDCls: 87.82 (C-1), 71.12 (C-2), 76.60 (C-3), 69.52 (C-4),
74.83 (C-5), 61.8 (C-6), 168.5-172.0 (C=0), 12.0-25.5 (CH-cyclohexyl). Aromatic group: 150.32
(C-1), 112.20 (C-2), 129.85(C-3), 116.40 (C-4), 130.8 (C-5), 111.22 (C-6).
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B-N-(p-carboxyphenylgalactopyranosyl)-nitrosourea (8) was prepred analogously. Yield
0.11 (52.3%), m.p. 154-155°C, R 0.59 (system d), [a]o'’ - 41.9° (c 0.44, C;HsOH). Found, %:
N 9.98; C26H3sNsOs. Calculated, %: C N 10.53.

IR spectrum (v, cm?): 2850, 1440 (CH_cyclohexanole), 3310 (NH), 3330 (OH),
760(Benzol), 1690 (C=0), 3060 (C-Harom), 1520 (-CO-N-N=0), 1080 (-N-N-).

PMR spectrum (8, ppm, J/Hz), TMS: 5.64 (1H, d, J.» = 8.0, H-1), 5.08 (1H, dd, J.1 = 8.0,
Jo3= 9.5, H-2), 5.21 (1H, dd, Js> = 9.5, J34 = 3.0, H-3), 5.32 (1H, dd, Js3 = 3.0, Ja5 =9.5, H-4), 4.14
(1H, ddd, Js4 = 9.5, Js¢ = 5.0, Js¢ = 2.5, H-5), 3.86 (1H, H-6 ', dd, Jss- = 12, Jes = 2.5, ),
3.72 (1H, H-6", dd, Jge- = 12, Je5=5.0,), 1.8-1.0 (20 H, m, 10CH- cyclohexyl), 7.4-7.7 (4H, m,
aromatic group), 2.8 and 4.2 (2H, s, CH=NH).

13C NMR spectrum (8, ppm), CDCl3z: 98.6 (C-1), 76.4 (C-2), 74.8 (C-3), 74.3 (C-4), 72.4
(C-5), 61.8 (C-6), 169.5-172.4 (C=0), 13.0-24.4 (CH.-cyclohexyl). Aromatic group: 149.20 (C-1),
112.33 (C-2), 131.84(C-3), 119.70 (C-4), 130.72 (C-5), 111.00(C-6).

Conclusions.

1. N-glycosides containing a nitroso (N = O) group was synthesized: 3-N-(p-carboxyphenylglucopyranosyl)-
acylurea, B-N-(p-carboxyphenylgalactopyranosyl)-acylurea, B-N-(p-carboxyphenylglucopyra-nosyl)-nitrosourea and
[3- N=(p-carboxyphenylgalactopyranosyl)-nitrosourea.

2. The structures of obtained compounds were established by physical-chemical methods of analysis.

REFERENCES

N. I. Perevodchikova, N. P. Korman, M. B. Bichkov. J. Problems in Oncolojy (Russian). 21, 8, 21 (1975).

I. A. Rapoport. Proceeding of the USSR Academy of Sciences (Russian). 146, 6, 1418 (1962).

I. A. Rapoport. Supermutageny. Mpscow, “Nauka”, 1966, c .9-58.

H. Welch, F. Marti-Ibanes (Eds). New York, Medical Encyclopedi, 230 (1960).

T. P. Johnson, G.S. Mc Caleb, J. A. Montgomery, J. Med. Chem. 18, 104 (1975).

Shengelia N., Phachulia Z., Tabatadze L., Sidamonidze N., Gakhokidze R. "For the issue of condensation

with streptocyte glucose”. 3th scientific conference "Natural and synthetic biologically active substances.

Georgia, Thilisi 2016, October 23-25, 78-79.

7. Sidamonidze N., Janiashvili L., Tabatadze L., Bedukadze L., Tatarishvili M., Gakhokidze R. Syntesis of N-glycosides
from a-pyrrolidone and &-caprolactam. Bulletin of Yhe Georgian Academy of Scieces, 2000, 11, 161, 67-69.

8. B. N. Stepanenko, Z. S. Volkova. Synthesis os some of carboxyphenyl- and chlorophenyl-glycozilamines.

Proceeding of the USSR Academy of Sciences (Russian). 177, 3, 607 (1967).

ouhhwhpE

22 M 7(35), Vol.4, July 2018



WORLD SCIENCE ISSN 2413-1032

MEDICINE

KPOBOTEYEHUNA 13 KYIIOJIA BJIATAJIMIIIA
ITOCJIE JIATIAPOCKOITUYECKOM
ITAHT'UCTEPOKTOMMUNU — METO/IbI
ITPOPUIAKTNKIN

lCmpaxot;eumm B. C.
llledpoe A. A.
Cmpaxoeeumm 10. B.
*Tecnenxo C. H.
*I'onuaposa H. H.
*Cenoeuxui C. C.

Yl meo. n., ooyenm ragedpvr suoockonuu u xupypeuu XapoKoGcKol MeOUYUHCKOU axademuu
HOCAEOUNTOMHOZ0 obpaszosanus, 2. Xapvkos, Ykpauna

K. meo. n., doyenm kagedpwvi axywepcmea u 2umexono2uu Ne | Xapbkosckozo HayUOHATBHOZ0
MeOuL;uHCKOZO yuusepcumema, 2. Xapvkos, Yxpauna

K. meo. u, epau — axywep- eunexonoe nepeoli xamezopuu 000 MI] «AILIEPA»
2. Xapvkos, Ykpauna

“1. meo. n., npogeccop ragpedpwr xupypeuu Ne 2 XapbKoscKozo HAWUOHATLHO20 MeOUUUHCKO20
yHusepcumema, 2. Xapwvkos, Ykpauna

/. meo. n., Ooyenm kageopvl xupypeuu Ne 2 XapbKo8cko20 HAYUOHANLHO20 MEOUYUHCKO2O
ynusepcumema, 2. Xapvkos, Ykpauna

Bpau-unmepn kagedpvi axywepcmea, 2unexono2uu u O0emcKol 2uHeKono2uu XapbKoecKo20
HAYUOHAILHO20 MEOUYUHCKO20 YHUsepcumema, 2. Xapvkos, Ykpauna

DOI: https://doi.org/10.31435/rsglobal_ws/12072018/6024

ARTICLE INFO ABSTRACT
Received: 03 May 2018 Laparoscopic panhysterectomy is the most popular operation in
Accepted: 20 June 2018 gynecology and oncogynecology. Massive bleeding from the vaginal
Published: 12 July 2018 canopy in the postoperative period is a menacing complication after this
operation. The technique proposed by the authors for performing this
KEYWORDS operation with bipolar coagulation of only large vessels without total
. hemostasis of the vaginal canopy before its suturing, the use of
laparoscopic panhysterectomy; mechanical hemostasis of large vessels, the intracorporal technique of
massive bleeding from the vaginal suturing the vagina with its subsequent peritonization allowed reducing
canopy; the percentage of this complication to 0.07%

coagulation scab;
intracorporal suture;
peritonization.

Citation: Crpaxosenkuii B. C., lllenpos A. A., Crpaxosenkas 1O. B., Tecienko C. H., I'onuaposa H. H.,
Cennenxuii C. C. (2018) Krovotecheniva iz Kupola Vlagalischa Posle Laparoskopicheskoi Pangisterektomii —
Metodi Profilaktiki. World Science. 7(35), Vol.4. doi: 10.31435/rsglobal_ws/12072018/6024

Copyright: © 2018 CrpaxoBeukuii B. C., lllenpos A. A., Crpaxoseuxas . B., Tecienxo C. H.,
I'onuaposa H. H., Cenneuxnii C. C. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in
accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Beenenue. IlanrucrepakTomMusi sBISETCA OJHOM K3 CaMbIX IOMYJSIPHBIX OIepanuid B
OTIEPAaTUBHON THMHEKOJIOTHH, OHKOTMHEKOJIOTHH B Ta30BOH Xupypruu. CylecTBYIOT caMble Pa3INdHbIe
JIOCTYIIBI U MOJIU(HUKAIMK JaHHOW omepanuu. Tak, HaHTUCTEPIKTOMUS MOXKET OBITh BBINOJIHEHA
JAnapoTOMHBIM, BAarvMHaJbHBIM M JIalapocKomuueckuMm paoctynamu. C pa3BUTHEM TEXHUYECKOTO
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OCHAILIEHUsI CTAllHOHAPOB U COBEPILIECHCTBOBAHUEM XUPYPIHUECKON U aHECTE3UOJOTMUECKON TeXHUKHU
JanapoCKOMUYECKUE OTIePallii BO BCEX KPYIHBIX JICUEOHBIX YUPEKACHHUSIX CTAIN BBITIOIHATHCS Yalle.
Taroke cymecTByeT KOMOMHUPOBAHHBIM AOCTYI, @ HMEHHO — JIAllapOCKOINYECKH aCCHCTUPOBAHHAs
BarMHAJIbHAsl TUCTEPIKTOMUS, LEJIbIO, KOTOPOM SBISIETCS M PpaAMKaIbHOE YNAJIEHHE MATKU C
MpUJaTKaMU, U KOppeKLusl Ta3oBoro mnposamnca [1]. BeimosHeHne NMaHTUCTEPIKTOMHMM Yalle BCETO
OKas3bIBaeTcs JocTaTouHbIM A 50 % OONpHBIX, IPU 3TOM, [0 MHEHHUIO aBTOPOB, NPUMEHEHHE
COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX JIATAPOCKOMUYECKUX METOJUK YMEHBIIAET PUCK OCIIOKHEHHM
Y HE YXyALIaeT OTAAJCHHBIA OHKOJIOTHYECKH POTHO3 AJISl TAKUX OONBHBIX [3].

Jis Kaxzoro w3 AOCTYIOB €CThb CBOM IIOKA3aHUSA U YCJIOBUS, KOTOpPBIE HE HCKJIIOYAIOT
MIPENOYTEHHSI XUPYpra BIAJEIOIIEr0 TEM WM MHBIM JOCTYIIOM B MONHON Mepe. Ha ceromusamiHuii
JCHb KpailHe HOIYJIIPU3UPOBAH JANAPOCKOMUYECKUH JOCTYH AJsl MaHTUCTEPIKTOMMUH, UTO SIBIISIETCS
JOCTaTOYHO OOBSICHUMBIM  CIEIYIOLUIMMHA MOMEHTaMH: 1) BBICOYAHIIMH YpOBEHb DPAa3BUTHUS
JNEKTPOXUPYPTHH U, KaK pe3yJbTaT, MpPEJCTaBICHHBIX XUPYpPTy SHEpPruid; 2) OrpOMHBIA BBIOOD
o0opynoBaHust Ui OOecHeYeHMs JIanapoCKOIMYECKOro JOCTyma M ero  0e30macHoCTH;
3) momyJsIpHOCTH TAHHOTO TOCTYIIA CPEIU MAIUEHTOB, KOTOPBIC, UMEs JIOCTYI K HH(pOpMAaLUH, eiie He
KOHTAaKTUPOBAB C JOKTOPOM, OTIAIOT MPEANOYTEHHE NaHHOMY JOCTYIy; 4) CTpaXxoBble KOMIIAHUU TI0
MHOTMM [PUYMHAM 3aMHTEPECOBAHBl B MNPOABIKCHUHM W MOIMYJSPU3ALUH HOBBIX MEIMLMHCKHX
TEXHOJIOTHI; 5) KOHKypeHTHas Oopb0a cpeau XHpYproB, CTPEMSIIMXCSI BBHIMOTHHUTH BCE OOJBIIMH
00BbEM JTanapoCKONMMYECKUM JOCTYIIOM, YIAUTh Bce OOJBITYI0 MaTKY JIaapoCKOu4ecku [4, 5].

Crnenyet 3aMeTUTbh, YTO TOUHOCTH JIATAPOCKOIIMYECKOT0 I0CTYIIAa HACTOJIBKO BEJIHMKA MPH BCei
€ro MaJIOWHBAa3MBHOCTH, YTO BO MHOTHX CTpaHaX OHKOTMHEKOJOTHYECKHE Olepalyy MPaKTHYeCKH He
BBINOJIHSIIOTCS JIAlIAPOTOMHBIM JOCTYIIOM, HCKIIIOYas HEKOTopble (GopMbl paka simuHHKa. J{aHHBIN
JOCTYI B COBPEMEHHOI T'MHEKOJIOTUH CTAHOBUTHCS CTaHIAPTHBIM. MoJoziple TOKTOpa HAaYMHAIOT CBOE
o0y4yeHre B YCIOBHSX UMEHHO JIAMAPOCKONINIECKOM ONepaluOHHOH.

braromapss mocTaTOYHO XOpOLIEH MEPEHOCHUMOCTH M KOPOTKOMY KOHKO-JAHIO HallMeHThI
OBICTPO  BOCCTAHABIMBAIOTCS, BO3BPAlIAlOTCS K OOBIICHHOM JKHM3HW, TpPH HEOOXOAMMOCTH
MIPOJOJDKEHUS JICUEHUS! B KOPOTKHE CPOKH MEepexoAsIT K XUMHOTEpanud U JIy4eBOM Tepanuu, 4To
HECPaBHMMO B Cilyyae BBIIOJIHEHHUS] 00beMa JarapOTOMHBIM HOCTynoM. OmHAKO clelyeT 3aMeTHTh,
YTO CUTyallUs C JIAMAPOCKOMHMYECKOM MaHTMCTEPIKTOMHENW HE CTOJIb paay’KHa U CBsA3aHAa C Macco
OCIIO’)KHEHUI B paHHEM IOCIIeONEPAlOHHOM mepuose [4].

OOmen3BecTHRIM sIBIIseTCs (HaKT, YTO KPOBOTEUEHUE U3 KYyIIOJIA BJIarajvila B MOCICONEPalliOHHOM
TIEpPUOJIE CBSI3aHO C OTTOPYKEHUEM KOATyJISIIHOHHOTO CTPYIIa C MOCIETYOIIM OOHAKEHHEM COCY/IOB KYTIOa
BJIArJIMILIA. SBISIETCS YTPOXKAIOIMM OCIOXHEHHEM, BO3HUKAET HEOXKUIAHHO I/ ALIMEHTKH 3a NpeieiaMu
CTaIMoHapa, TpeOyeT HeMeIIIEHHOM TOCTIUTANIM3AIY U XUPYPrHYecKoro reMocTasa [2].

B nmanHOI craThe cuMTaeM HEOOXOIWMBIM H3JIOKUTH OTBIT BBITIOJTHEHUS MaHTUCTEPIKTOMHN
Ha Oazax kadenp XMAIIO u XHMY, a taxoke OOO ML «AILIEPA» r. XappkoBa U OCTaHOBHUTHCS
MMEHHO Ha TeMOPParuuecKuX OCIIOKHEHUSIX B MOCIIEONEPALNOHHOM EPHO/IE.

Heanb ucciaenosanusi. CHU3UTH YaCTOTY MAaCCUBHBIX KPOBOTEUEHHH TIOCTIE JIallapOCKOITMYECKOM
MAHTUCTEPIKTOMHH U CHIEJIaTh JAHHOE OCJIOKHEHHE IIPOrHO3UPYEMBIM U YIPaBIISIEMbIM.

MartepuaJibl 1 METOABI HCCJIEAOBAHMS.

Hauunas c¢ mepuoma ¢ 2011 roma mo 2018 rog nHamu BeimonHeHo mnopsanka 4000
MAHTUCTEPIKTOMHUM, U3 KOTOPHIX JIallapOCKOMUUYecKui 1ocTyn Obl B 3490 cityyasx, 1anmapoTOMHBIH -
B 79 cnywasix, TpaHCBarvHaJIbHBIN, BKJIIOYAs JAMapOCKOINYECKH ACCHCTHUPOBAHHYIO BIArajHIIHYIO
TUCTEpIKTOMHUIO — B 431 ciyuae.

PesyabTaThl U MXx ob6cy:xaenme. Ilpy mpoBeneHHM IamapoOTOMHOW M TpaHCBarvHaJIbHOM
THCTEPIKTOMUH CIy4aeB KPOBOTEUEHMS W3 KyTOja BIarajuila B IOCIEONEparMoHHOM Iepuojie He
OTMEYEHO, YTO TMOJHOCTBIO COOTBETCTBYET JaHHbIM MHpoBOM surepatrypel [3]. IlamueHTsl
BBITMICHIBAINACH HAa 3-M — 5-€ CYTKM M HaXOIWJINCh MOJ TIOCTOSTHHBIM KOHTPOJIEM HAIIUX JOKTOPOB B
TE€YEHHE 6-TH MECALIEB C OCMOTPOM B JICHb BBIIMCKH, Yepe3 2 U 6 MECSIEB.

CoBepleHHO MHOM OKa3ajlach KapTHHA B CIIydae JIAapOCKOIMMUYECKON MaHTUCTEPIKTOMHUH. B
95 % ciryuaeB JaHHAs KaTEropus MAIMEHTOB B TEUEHHE 2-X MECAIEB MMOCIEONEPAIIMOHHOTO MeprHoIa
uMenia KpoBoMaszaHue, HauuHasg ¢ 7 — 13-x cyTOK, 4TO CBS3aHO C OTTOP)KEHHEM KOAaryJIsILUHOHHOTO
cTpyma B 00jacTd ymuroro kynona. CieyeT OTMETHTh, YTO JanapoCKOMUYECKask TaHTHCTEPIKTOMHUSI
BBITIOTHSJIACH CTAHAAPTHO, TI0 METOAMKE, C UCTIOIH30BAaHUEM OHITOISIPHOTO TeMOCTa3a Ha BCEX dTarmax,
MEXaHUYECKUX HOXHMII M MOHOMNOJISIPHOM pE3KHM HCKIIOYUTEIBHO JUIsI OTCEYEHHS MAaTKH OT
BJIarajiuing, ¢ JarnapoCKONMYECKHUM YIMUBAHWEM KyIoJja dSKCTpakopropalbHbeiMH [1-00pazHeIMU
IIBaMM C 3aXBaTOM KPECTLIOBO-MAaTOYHBIX CBSA30K, B KOJIMYECTBE OT 3-X A0 6-TH — IO CUTYAIUH, C
WCIIOJIb30BaHUEM MOHO(HMIAMEHTHOM HHMTH TOMMHOW 0-1 ¢ [INTENBHBIM CPOKOM paccachbIBaHMS,
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MepUTOHM3AINS He mpoBoamwiaack. 3a mepuonm ¢ 2011 mo 2013 BeimonHEHO TIOpsiaka 942
JIAMmapoCKONMNYECKUX MaHTHCTEPIKTOMHM MO BBIIEYKa3aHHOW MeToIuKe. MacCHBHOE KPOBOTCUCHHE
M3 KyTIOJIa BIIaralliIla, MOTpeOOBaBIlee TOCIUTAIN3ANA U XHPYPTHUECKOTO TEMOCTa3a B MEPHOJ C
7-x o 31-e CyTKHM TOCIEONEePanOHHOTO eproa nMeso Mecto y 34 (3,6 %) manueHToK.

VY4uuThIBas AOCTaTOYHO BBICOKHH MPOIEHT YIPOKAIOWIETO >KU3HW TMAlUCHTA OCIOKHEHHS,
kotopoe B 100% cirygaeB cirydanock 3a mpeneiaMH CTalMoOHapa M MOTJIO MPUBECTH K (haTaIbHBIM
MOCJIECTBUSAM, OblIa paJuKallbHO MEpPECMOTPEHa METOAMKA BBHIOMHEHUs onepanuu. [Ipexae Bcero,
pabouas rpynma OTMEeTHJa, 4YTO JaHHOE OCJIOXXKHEHHE HEe MMEI0 MECTO Y TalUueHTOK
MIPOOTIEPUPOBAHHBIX JIATTAPOTOMHBIM M TPAaHCBAarMHAJIHHBIM J[OCTYIIAMH, KOT/Ia HE HCIIOJIb30Bajach
Kakast 1100 Koaryisuus. beuto pemeHo ucmnonb30BaTh OUMOISPHYIO KOAryJIsIHIO TOJIBKO Ha KPYIHBIX
COoCyax W TPENM3NOHHBIA TeMOCTa3 MO0 HEeOOXOJUMOCTH, HE CTPEMSCh K TOTAIBHOMY Te€MOCTa3y,
JIOITyCKasi HEOOJBIIYIO CTENEHh KPOBOTOUMBOCTH MEIKAX COCYAOB /IO VIIMBAaHUS KYIIOJIa BIIaraliuIla.
B GonpmnHCTBE Ccy4aeB MOCPEICTBOM JIaATEPATBHOIO JOCTYIA NEPEBI3bIBATINCH WK KIMITHPOBAINCH
o01Ie CTBOJIBI MATOYHOM apTEpUH IOCIE WX BBIIEICHHUS, YTO 3HAYUTENFHO CHU3HMIO HEOOXOAUMOCTh
OWIIONISIPHOTO TeMOoCcTa3a KyIoJja Biaraiuina.

OtnenpHOEe BHMMaHHE OBUTO MOCBSIICHO METOAWKE YIIMBaHMA Kymojia Biarandma. Hamu
OBLJIO TPEATION0KEHO, YTO METOINKA HAJIOKEHUS SKCTPAKOPIOPAIHLHOTO 1B NIPY YIIMBAHUW KYTIONa
BJIarajiuina Be/IeT K MPOpPEe3bIBaHUI0 HUTH Yepe3 CTEHKY BIaraiuiia, 3a c4eT Ype3MEepHOTro HATSHKCHUS
IpU €€ NPOTATHBAHWU B TpPOaKap, TEM CaMbIM TPAaBMHUPYIOTCA YK€ KOaryJlnpOoBaHHbBIE TKaHU. A
MOIIIHOE 3aTATHBaHHE IIBa MYIIEPOM BEET K HIIEMHU3AI[MH paHee KOoaryJIHpOBaHHBIX TKaHeil. Bce
BBIIIIE U3JIOKEHHOE CO3/IaeT MPENNOChIIKH ISl HEaJeKBATHOTO OTTOPKEHHS CTPYIIa M KPOBOTECUCHHIO.
Ms1 Hadaaw UCTONB30BATh METOAWKY HAJIOXKEHHS WHTPAKOPIIOPATBHOTO IIBA HAa KYIOJ BIarajwiia,
KOTOpasi, Ha Halll B3MJISN, OOJiee COOTBETCTBYET MEXaHWYECKHMM METOIUKaM, HCIIONB3YEeMBIM TPH
JlalmapoToMuMM MW TpaHCBAaruHaJlbHOM HOOCTYIIC, U HE o6naz[aeT BbIIICYKAa3aHHBIMU HEAOCTATKaMH
AKCTPAKOPIOPATFHOTO IBa I Kymoia Biaramuma. Kpome TOro, MBI CTald HWCHOJB30BATh
noauQuIaMEHTHYIO HUTh TOMIUHOHN 0-1 ¢ ATUTETHHBIM CPOKOM PacCcachbIBaHUSI.

INomuMO Bcero mpoyero, BO BCeX Clydasx ObUia MPOBeCHA MEPUTOHM3ALMS YIIMTOTO KyIoJa
BJIarajvIia JIMCTKamMu OprormmHbl. [IpeanokeHHas METOIVKA y/UTMHIIA OTIEpaIio BCETo Ha 3-5 MUHYT,
OJTHAKO OBLIM TIOJYYEHBI CIEAYIOUINE pe3yabTaThl. JlaHHAsS METoAuKa ucroib3oBaitack ¢ 2014 mo 2018
TOJ1, 33 YKa3aHHbII IEPUO]T BHITOIHEHO NOPsiIKa 2548 1anapoCKONMYECKUX AHTUCTEPIKTOMUMA.

bouto Bcero 2 cmyuas (0,07%) kpoBoTedeHHMs M3 Kyloja BJarajuiua, NOTpeOOBaBIIUX
rocnyrainu3anuu, OHU HE 6LIJ'II/I MAaCCUBHBIMU U KYITUPOBAJIMCH NMOCPCACTBOM TaMIIOHAAbI BJiarajiviia
OMHTOM, Ha CIIEIYIOIUE CYTKH IMAIMEHTHI OBLTH BHITIICAHBL.

BoiBoasl. Takum 00pazoM, pa3yMHOE WCIOJB30BAHUE KOAryJSIMH, HCHOJB30BAHUE
MEXaHNYCCKUX METOAUK JUIA reMocTasa KPpYIHBIX COCYyIO0B, HCIIOJIb30BaHUEC METOAUKU
WHTPAKOPIOPAILHOTO IIBa JJIsl YIIWBAHUS KYTOJIA BIIATANIUINA, & TaKKe TEePUTOHH3AIUS TTO3BOJISIOT
3HAYHUTEIFHO CHU3WTH MPOIIEHT MaCCUBHBIX KPOBOTEUECHHH M3 KYIOJIa BIAraiila B MOCIEONePalHOHHOM
TIEPHO/IE TTOCIIE JIAMAPOCKOITMTIECKON MTAaHTUCTEPIKTOMUH.
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ABSTRACT

Objective. A comparative study was aimed at the study of the effectiveness
and evaluation of the dynamics of clinical and laboratory parameters of
therapy with oral antimicrobial Flaprox versus nitrofuran therapy in patients
with exacerbation of chronic urinary tract infection in outpatient settings.
Object and methods of research. The study included 40 patients (16
men, 24 women) with exacerbation of chronic pyelonephritis.
Participants in the study were divided into 2 groups: 26 patients who
received Flaprox 500 mg twice a day for 10 days in the main group (A),
14 patients in the control group (B) received nitrofuran 100 mg 4 once a
day for 10 days. The mean age of the patients was 39.8 £+ 8.9 years
Results. The regression of clinical manifestations of urinary tract
infection in the study process was noted in both groups.

In the main group, the dynamics of reduction of symptoms of general

intoxication and normalization of local symptoms and inflammatory changes
in blood and urine has a more pronounced tendency from 5 days of treatment
and persisted throughout the course of therapy.

Conclusions. The possibilities of optimization of antimicrobial therapy by
general practitioners and family physicians in the management of patients
with urinary tract infections in outpatient settings have been investigated.
Flaprox useing for 10 days allowed to reliably reduce or eliminate dysuria,
infection of the urinary tract (bacteriuria), and inflammatory process
(leukocythria) without negative changes in the blood biochemistry
analysis. Therapy of UTI with Flaprox demonstrates efficacy in
comparison with the use of nitrofurans and the achievement of positive
dynamics of clinical and laboratory parameters in a shorter time.
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AxrtyanbHicTh. [Hdekmii cevoBuBinaux umsxis (ICIHI) € HalOLIBII PO3NOBCIOIKEHUMH
3aXBOPIOBAaHHSMH B PI3HMX BIKOBUX KaTeropisix. BoHM mocijaroTh mepiie Miclie 3a 4acTOTOI cepe
BCiX HE(PpOJOTIYHUX 3aXBOPIOBAHb Ta OJIHE 3 MPOBITHUX MICIh cepell iH(EeKIIHHOT MaToJIOoTii JIF0INHY.
IlepcicTeHtiss 1aHUX 3aXBOPIOBaHb Ha MPOTA31 TPUBAIOTO YacCy MPU3BOIUTH IO 3HWKECHHS (YHKIIil
HUPOK 32 PaXyHOK PO3BUTKY TYOYJIOIHTEPCTHUIIAIEHUX 3MiH, IOPYIICHHS YPOJIMHAMHKH, Ta PO3BUTKY
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XpOHIYHOI XBOpoOM HUPOK. Lle 00yMOBITIOE HE TUIBKI MEIUYHY, ajle i eKOHOMiYHY 3HAYUMICTh JaHOi
npobiemu. BcecBiTHS opraHizalisi OXOpPOHHM 3I0pOB'S BiTHOCHTH Mie€NOHeDPHUT A0 MpobieM, MIo
MaloTh ColliajbHE 3HAUYEHHS, OCKUTBKM 3aXBOPIOBAHHS YaCTillle PO3BUBAETHCS y OCi0 mpare3aaTHOro
BIKY 1 HEPIJIKO CTa€ MPUUUHOIO 1HBAJI N3l XBOPHX.

Eminemionoris. Emimemionoris iHdeknii ce4oBuBiqHMX TUIAXiB pizHa. CTpyKTypa
MIKpOQIIOpY 3aJeKUTh BiX HO30JOTI] 3aXBOPIOBaHHS, Nepediry 3aXBOPIOBaHHS, YHHHUKIB, SKi
MIPOBOKYIOTh 3allalbHUI Opo1ieC.

CIeKTp eTIONOTIYHNX arcHTIB MPH 1HQPEKIIii HIKHIX 1 BEpXHUX CEYOBHUBIIHUX MUISIXIB JOCUTH
onHaKoBWH. B HROMYy miepeBakaroTh 37eOINIBbIIOTO TPEICTaBHHUKH CiMelicTBa Enterobacteriaceae, a
cepen HUX — KuImkoBa mamuuka (Escherichia coli), wacTka sKoi, 3a JaHUMM Pi3HHX aBTOPIB, CKIIJae
Bix 40 mo 90%. Bucoka uactka cepen 30yanukiB Staphylococcus saprophyticus (5-10%), takox
BHPI3HAIOTH ¥ iHIIMX mpercTaBHUKIB Enterobacteriaceae, manpukman Proteus mirabilis, Klebsiella
pneumoniae, eHTEpOKOKH, a TaKOX I'PaMIO3WTHBHI OpPraHi3MH, siK CTPENTOKOKH Tpymu B i D, mio
CKJIaJaroTh 01u3bKo 1-2%.

TakuM 4YMHOM, OCHOBHMM 30yJHUKOM iH(EKI CEYOBUBIIHUX MUISIXIB BBaXKAEThCA
Escherichia coli. Jannii Mikpoopranism mupoko npeacraiaenuii B Hopmodiopi (mo 108 KYO/r), B
HOpPMI CHpHsi€ CTUMYJSNIi IMyHOPEaKTUBHOCTI OpraHi3My 3a paxyHOK MOCTIHHOTO MOApa3HEeHHS
CUCTEMH JIOKAJILHOTO iMyHIiTeTy [9;17]. JocnixkaeHa 31aTHICTh OKPEMUX BUJIIB CHHTE3yBaTH BiTaMiHH
rpymiu B 1 K, anTuOakTepianpHi pedoBHMHH (MIKPOIHMH 1 KOJIIHH), KOPOTKO-JAHIFOTOBI >KUpHI
KHACIOTH. B yMOBax 3HW)XEHHsI MOMYJIALii 1 0Cla0JIeHMX MPOTEKTOPHHUX BIIACTUBOCTEH OOJIraTHHX
caxapoNiTHYHHX MIKpoOpraHiamiB KouueHtpaiis Esherichia coli moxe pisko 30ijbmryBaTucs,
peamizyroun marorenHi BiactuBocTi [3;9]. Esherichia coli mae mmpokuii crektp ¢epMeHris,
TEMOTIPOTEIHIB (I.II/ITOXpOMPI 1 KaTajas3m), AKi MOXYTh aKTHBHO PO3BHBATHCS 1 OTPUMYBATH €HEPTIIO K
B aepo6HHx TaK i B aHaepo6HHx yMOBax [3] Came i pakTOpH MOSCHIOIOTH YHIKATHHUNA aJalTHBHHAN
MEXaHi3M IIUX MiKpOOPTaHi3MiB 1 iX 30aTHICTh MIBUIKO pearyBaTy Ha 3MiHU YMOB KHTTSL.

Ypomarorenni mramu E. coli MaroTh psig ocoGIUBOCTEH, SIKi MiBAILYIOTE 1X ajanTamiio 10
YMOB CEYOBHBITHOTO TPAaKTy i MAaiOTh IIOTEHHY arpeanHwTL (3ILaTHICTL lH,HyKyBaTI/I THilHe
3ananeHHﬂ) [4]. BoHn, Takoxk, MawTh BHCOKY CIOPIIHEHICTh IO YPOTENiI0 - aAre3is 10 KIIITHH
eMiTeNi0 BHACTIJOK HAsBHOCTI (piMOpiii i BOPCHH, IO MEPEIIKOoIKae PO3BUTKY iIMYHHOI BiJIOBiAL y
namieHTa [4]. B mocmimkenHsx Oyno mokazaHo, o OakTepii 34aTHI IPOHUKATH B YPOTeNiid HUPKOBHX
MHUCOK 1 HUPKOBI COCOUKHU Ta aAre3ylThCsl HA YpOCTiTeNii, Iepll Hi>K MPOHUKHYTH Y TKAHUHY HUPKH
[11;29]. Tlpu mepeBuieHHI gomycTHMOi KOHIEHTpalil kinitHH E. Coli, peami3yeTbesi 3[aTHICTh IHX
MIiKpOOpTaHi3MiB MIrpyBaTH B Me3eHTEpiaibHi JIiMpaTU4IHiI BY3JIH i KPOB 3 MOJAIBIINM PO3BHTKOM
reHepati3oBaHuX 1H(EKIIHHUX MPOIECiB.

Y BiANOBIiF HA IPOHUKHEHHS YPONIATOTeHHNUX OaKTEepii i iX ajaresiro 10 emTemialTbHUX KIITHH
MaKpOOpraHi3My BKIIFOUA€THCS YHIBEPCAJIBHUI 3aXHCHUH MEXaHI3M - alloNTo3 YIIKO/PKEHHUX KIITHH,
iX 3IyllyBaHHS 3 TOJAIBIIUM BHUJIICHHAM IPHU CEYOBHITYCKaHHI, IO IEPEIIKO/PKAE PO3BHTKY
3amajbHAX 3aXBOPIOBaHb B HI)KHIX CEYOBHX NUIsAXax. bakrepii, sKi BCTUIIM NMPOHUKHYTH B OUIBII
rIMOOKI mapy 1 3HAXOAATHCA B O10TITIBKAX, YHUKAOTH IIPOIIECY AIlOITO3Yy.

Ha croromgnimHiii AeHs 3HaYHAa poiib y (opMyBaHHI iH(MEKIIHHUX MPOIECIB BiIBOIUTHCS
KOHIIETIIii OakTepialibHUX OIOMITiBOK. 3a JOCHiDKEHHAMH Onm3bko 65% iHdekmiii oOyMoBIeHO came
OlomTiBKaMu, SIKi PO3TIBIIAIOTECS K CTPYKTYPHE CIIIBTOBAPUCTBO MiKPOOPTaHi3MiB, iHKAICyIbOBaHUX B
CaMOpO3BUHEHOMY TIOJIIMEPHOMY MaTPHKCI, aAre30Bane 10 0ioTHYHOT a60 abioTnuHoi moBepxHi [11;19].

®dopmyBaHHsT 010TUTIBOK BiZIOyBaeThbc B KUTbKA €TamiB, MPOTATOM SIKUX MIKpOOpTaHiZMHU
AKTUBHO 3MIHIOIOTH MOBEPXHEBI BIACTUBOCTI CIM30BUX OOOJOHOK 200 CTOPOHHIX TIJI Ta CIPHSAIOTH
anres3ii TUIAHKTOHHUMX (TUIaBarOuuX) OakTepialbHUX KIITHH. Po3BHHEHa OIOTUTIBKA CKIIANAETHCS 3
IpyNy  MIiKpOOPTaHi3MiB, BIJIOKPEMJIEHUX IHTEPCTHIIATGHUMH TPOMDKKAMH, SIKI 3allOBHEHI
HaBKOJIMIIHIO PifuHOI0. OCHOBHOIO CTPYKTYPHOKO OJMHHIICIO OIOTUIIBKH € MIKpOKOJIOHIsI, sIKa B
3aJIeKHOCTI BiJi BHJY MIKpOOpraHi3miB, mo ii ¢GopmyroTh, ckiangaersest Ha 10-25% 3 MikpoOHUX
KIiTHH Ta Ha 75-90% 3 ex3omoiicaxapuaHOrO MaTpuKcy. biommiBka TakoX MICTUTh BOJIHI KaHAIH,
yepes AKi HaXOASTh JOJaTKOBI ITOKHUBHI PEUOBHHH 1 KUCEHb, HEOOX1THI U1 pocTy KiiTuH [11;22].

Oco0auBocTi iHpexuiiiHoro paxkropy npu nieronedputi. XpoHiuni iH(beKui'l' TMPUHIIATIOBO
BIJPI3HAIOTECA BIJ TOCTPUX q)opMyBaHH;IM 010mIBOK, a (arouuTH MAaKpOOPraHi3My HE 3/aTHi
NOTJIMHATU OlOTUTIBKM Ha BiAMIHY BiJl OKPEMHX 6aKTeplaJ'H>HI/IX kiituH [14;35]. ltamu, Buginexi Big
XBOPHX Ha XPOHIYHHUH Mi€TOHEPPUT, IO MOMKIMBOCTI (POPMYBaHHS O10TUTIBOK 3HAYHO MEPEBEPLIYBAIN
IITaMHM, BUJAUICHI BiJ XBOPUX Ha TrocTpud mienoHedpur. IHTEeHCHMBHE YTBOpEHHA O10ILIIBOK
kiiHiyHuMU 13omsatamu E. coli, P. aeruginosa, K. pneumoniae, S. aureus CTaHOBJISTh BayKJIMBHIA
¢baxTop XxpoHizalii iH}ekiii ce4OBUATLHOTO TpaKTy [7].
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BigznaueHo Takox OLIBII BHCOKY 3JATHICTH A0 (OpPMYBaHHS MIKpOOHMX OIOTUTIBOK AJIst
MiKpOOpTaHi3MiB-30yTHHKIB Mie€T0HePPHUTY, IO MPOTIKAE HA TIi ceduoKaM'ssHOi XBopodu [7].

Minxonu no anTumikpodHoi Tepamii ICIHI. 3a pesynbraTamu AOCHiIKEHb OiIBIIICTH
aHTUMIKpOOHHUX mpenapaTiB (AMII) MOKyTh yNoBUTbHIOBATH (POPMYBAHHS OIOTUTIBKH TiJIBKH LUIIXOM
eiMiHaIl He3aXUINEHUX IUIAHKTOHHUX OakTepiid. Takum yuHOM, Mig yac TocTpoi GedpuibHoi (a3u
iH(peKmii aHTUMIKpOOHA Teparis € JOCTaTHBOIO, OCKUTEKY 3a eOpIIIbHY peakilifo BiAOBIaIbHI came
TJIAaHKTOHHI OakTepii. Ajle HasBHICTh 6aKTepi171 B OlOTLTIBITI CIIYTyIOTh (baKTopaMH PHU3HKY PELUINBY
3aIaIbHOTO MPOLIECY, MO 3yMOBICHO BUBIILHCHHAM ILIAHKTOHHUX MIKPOOPraHi3MiB 3 IOBEPXHEBOTO
mapy 3pinoi OiOMmBKH, IXHIM MOIMPCHHAM Hajl MOBEPXHEI, PO3BUTKOM OakTepiypii, a, B
NOJabIIOMY, OaKkTepieMil, eHIOTOKCIHEMIT Ta IHIINX rOCTPUX 1H(EKIIHHO-3aalIbHUX YCKJIAIHEHb, B
TOMY YHCJi CHHIPOMY CUCTEMHO] 3amajbHOI PEeaKIlii 1 ypoCercucy.

Crin 3azHauntn, mo AMII, ski epeKTHBHI TPOTH IUIAHKTOHHHMX OaKTepii, 4acTo HE YHHATH
HeoOXiHOT aHTHMIKPOOHOI Aii moA0 O6akTepianpHux OiomtiBok. Lle, 3 oqHOr0 OOKY, MOB'SI3aHO 3 THM, IO
BuOip AMII rpyHTY€eThCSl HA YyTIMBOCTI OakTepianbHOI KyJIbTYpH, OTPHMAHOI 3 TNIAHKTOHHUX OaKTepii.
TuMm gacoM, MIaHKTOHHI OaKTepii BiAPI3HAIOTHCS MOBEAIHKO 1 (heHOTUIOBUMH (opMaMu Bin OakTepiil B
OiommiBni. 3 iHImoOro Ooky, Hee)EeKTUBHICT, aHTUMIKPOOHOI Teparii B JIiKyBaHHI iH(EKIii, 3yMOBIeHOT
HAsIBHICTIO OaKTepiabHUX OIOIUTIBOK, MOSICHIOEThCS HACTYITHUMU (akropamu [11;34;1]:

e AMII He mnpoHUKAIOTH HA BCIO TJIMOMHY OIOMIIBKM 3aBAskH Oap'epHiii  (yHKIil
TITIKOKAIIKCY, IO MTOKPUBAE 11 30BHI;

e yMOBiNbHEHHS a00 mpunuHeHHs reHeTpailii AMII B rimmboki mapu MikpoOHOI Oi0TITiBKH
BHACJTIIOK 3BY)KCHHS BOJIHUX KaHAJBI[IB Y O10TUTIBIII;

o puBencHHAM AMII Ha30BHI MaTprKcoM OiorLTiBKY (e IroKC, a00 30BHIIIHS PE3UCTEHTHICTB);

e fe3akTuBalis (HeHTpamizamis) TO3UTHBHO 3aps/PKEHOTO aHTHOIOTHKA HETaTHBHO
3apsIIKEHNUM II0JIIMEPOM MaTPHKCY;

e mepexin OakTepiii B CTaH CBOEPIMHOTrO aHa0i03y 1 3aTPUMKH peruTiKarlii, TOOTO MiKpoOpraHi3Mu
B OIOTLTIBII POCTYTh MOBLIBHIIIE, TOMY BOHH OUTBII CTiHKi IO aHTUMIKPOOHHUX TIpernaparis;

® TIpOTEHH, IO 3B'BYIOTH aHTUMIKPOOHI peTiapaTy, IOraHoO EKCIPECYIOThCS y OaKTepii B GiOTLTiBIL;

e Oaxtepii B OiOIUTIBKaX aKTHUBYIOTH 0araTo T€HIiB, SKUMHU 3MIHIOIOTh KIITHHHY OOOJOHKY,
MOJIEKYJISIPHI MillIeHi 1 YyTJIMBICTh O aHTUMIKPOOHUX TpenapariB (BHYTPIllIHS pE3UCTEHTHICTS);

® 3JaTHICTh OaKTepiil CHHTE3yBaTH (PepMEHTH, sIKi Oe3MocepeIHb0 PYHHYIOTh aHTHOIOTHK.

Takum uymHOM, OakTepii B OIOMIIIBIlI MOXYTh BHXKUBAaTH B TPUCYTHOCTI aHTUMIKpOOHUX
npemaparie B koHrentparii B 1000-1500 paziB BummmMu 3a Ty, sSKa HEOOXiJHA JUIs epajuKarii
TUTAHKTOHHUX KJIITHH TOTO X BUY OaKTepiit (KniTHHH—nepciCTepH) [11;26].

Hms mikyBanHs iHQexuii, BUKIMKaHOi OiomiiBKo, ciin 3actocoysat AMIL, sxi nodpe
NPOHMKAIOTh Yepe3 IJIKOKATIKC 1 MaloTh BHCOKY OaKTEepUIMIHY AaKTHBHICTh ILIOJO0 IOBLIBHO
3pocratounx Oakrtepiii [11;33]. Cmix 3a3Haunt, mo AMII Ginem edexTuBHI mpoTH O6i0IUTIBOK
6e3nocepennro CBIL B mopiBHsHHI 3 OiomtiBkamu Ha kateTepax [11;28], ne moxe Oyt 00yMOBIECHO
CHUHEPTiYHOIO JIi€F0 aHTHOAKTepiabHUX MpernapartiB i GpakTopiB 3axucty Makpoopranizmy [11;27].

MOXIUBICTh aHTUMIKPOOHHX TpENapariB MPOHUKATH B O10TUTIBKY 3HAYHOI MipOIO PI3HUTHCS 1
3anekuTh K Big tunmy AMII, Tak i Big Biky OiOIUIBKH. AMIHOIIIKO3UAM 1 OeTa-laKTaMu 3]IaTHI
MepenKoKaTH (HOPMYBaHHIO «MOJIOIUX» OIOIUIIBOK, B TOH yac SIK (PTOPXIHOJIOHH, 3aBIISIKA 3HAYHIH
MPOHUKAIOYO] 3/IaTHOCTI, €PEKTUBHI CTOCOBHO SIK «MOJIOJMX», TaK 1 «CTapuXx» O010IUIiBOK. bijbI Toro,
KOHIIEHTpaIii (TOPXiHOJOHIB TPUBAIMK 4ac 30epiraloThCsl B JAHUX CTPYKTYpax B iX BHSIBISIOTH y
OloTuTiBKax MpOTsroM 1-2 TIKHIB Micis 3aKiHYeHHS Kypcy aHTrOakTepiansHoi Teparii [11; 30].

PozBurox pesucrentHocti 10 AMII mepmioi miHIT — 3amoyaTKoOBaHI MIMPOKOMACIITAOHI
JOCHI/DKEHHS I0O0 BU3HAYEHHS 4yTIuBOCTI MikpoopranizmiB: APMIJA (2000-2001 pp.), AREST
(2008-2009), JAPMIC (2011). 3a pe3ynbraramu AOCII/DKEHb 3pOOJICHI aKIEHTH Ha 3aCTOCYBaHHI
AMII B Tepanii ICII 3anexHO Bix piBHS ypakKeHHsS] CEYOBHBIIHOI CHCTEMH, YCKJIAAHEHOCTI MpoLecy
Ta yymMBOcTi Mikpodiopu. IIpu HeyckimagHeHHWX LHMCTHUTaX IepeBara B 3aCTOCYBaHHI HalaeThCs
HiTpodypanam, nedanocnopuHaM Ta TPUMETOIIPUMY.

Crig 3ayBayKUTH, 110 HEYCKIIaJHEHUI IUCTHUT Y YOJIOBIKIB 0€3 3ay4eHHS MPOCTATH € PIIKICTIO,
ToMy Juis maiieHTiB 3 cumnTomamu ICII HeoOXiaHe JIIKyBaHHS aHTUMIKpOOHHMHM MperapaTaMmu, II0
MIPOHMUKAIOTh y TKAHUHY MEPEAMIXYPOBOI 3a1034. BiAMOBIIHO PEKOMEHIYETHCS TPUBATIICTD JIKYBAHHS
nioHalimMeHiie 7 JHIB, TIEPEBAXHO 3 3aCTOCYBaHHS TPHUMETONPHMY Cyib(damerokcazony abo
(TOPXiHOJIOHY, 3 YpaxyBaHHIM Pe3yJbTaTiB TECTY Ha YYTIHUBICTh Mikpodmopu [36].
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Tabmuus 1. PekomeHnoBaHi cXxeMu eMIipUYHOI MEpOpabHOI aHTUMIKpoOHOI Tepamii mpu
HeycKIagHeHoMy miesnoHedpuTi (2017)

AHTHUMIKPOBHNM |JOBFOBA JIO3A| TPUBAJIICTH IMPUMITKHA
[IPEITAPAT TEPAIII
Iumpodaokcara 500-750 mr aBiui 7 mHIB CTiliKicTh 10 (PTOPXiHOJIOHY IOBHHHA
Ha 100y OyTtu menuie 10%.
JleBodokcanyH 750 mg Ha o0y 5 nHiB
TpumeTorpum 160/800 mr nBidi 14 muiB SIKIII0 Taki areHTH BUKOPUCTOBYIOTHCS
Cynb(haMeTOKCa30l Ha 100y eMIIipUYHO, CITiJ] BBOJUTH MTEPBUHHY

BHYTPIITHHOBEHHY JI03Y TPUBAJIO]
IMapeHTePATLHOT aHTUMIKPOOHOT Teparrii
(Hammpukian, neTpruaKcoHy).

e momoxcum 200 mr aBiui Ha 10 nuiB
00y
Ceftibuten 400 mr Ha 100y 10 nuiB

Hitpodypanu (aitpodypantoin, ¢ypasuauH), sSK i iHII YPOAHTUCENTHKH, HE PEKOMEHIOBAHO
MPU3HAYATH TP TEJIOHS(PPHTI, OCKIIIbKA BOHU HE CTBOPIOIOTH HEOOXITHMX KOHIICHTpAIIM B TKAHWHI HAPOK
[15]. Tomy mepeBara [yisi aHTUMIKpOOHOI Teparii TpW Ti€TOHe(pPHUTI BINIAETECA MpenaparamM TPYIH
1edanocroprHiB 1 (TOPXIHONOHIB, SIKIi JEMOHCTPYIOTH BHCOKY edektuBHicTs B Tepamii ICIL pizHoi
nokaizaii. Lledanocnoprtu yacriiie No3UIiOHYIOTECS I AiTel 1 BariTHUX, (PTOPXiHOIOHH - IS IOPOCIIHX.

Cruix 3ayBaxkuTh, mo 3a kiacudikariero, mpuitusroro EAU ta Brecenoro mo Urological
Infections Guidelines (2017) a0 ycknagaeHnx iHMEKITH CEYOBUBIAHNX MUIAXIB HANEKATh BCi BUITAIKH
3aXBOPIOBaHHS Y MAIli€HTIB, M0 MAlOTh PU3UKHK yckimagaeHoro nepebiry ICLL, tobro, Bci "omoBikwy,
MAIliEHTA 3 aHATOMIYHUMH a00 (YHKI[IOHATHPHUMU TOPYIICHHSIMH CEYOBOTO TPAaKTy, MOCTIHHUMHU
CEYOBUMHU KaTeTepaMH, 3aXBOPIOBAHHSIMH HHUPOK 1/a00 IHIIUMHU CYMyTHIMH iMyHOIe(hIIUTHIMH
cTaHam¥ (HampuKia, aiader), TOmo.

B sixocti npenaparis nepiuoi Jinii npu JikyBanHi ycknagHeHux ICIL Ttakox po3risgaroTbes
(TOPXiHOJOHM, BOHHM 3aCTOCOBYIOTHCS IPH ACOLIHOBAHUX 31 CTPYKTYPHUMH MOPYIICHHSIMH OPTraHiB
CeYOCTaTeBOTO amapary CTaHaxX, HasBHOCTI CymyTHiX 3axBoptoBaHb Ta npu ICLH 3 o0TsxeHUM
nepebirom [24]. Takuii miaxi BiMOBiNae peKoMeHaamisM €Bponeiichkoi acoriamii yponoris (EAU
2017,2015, 2016) Ta 3anuIiaeThCcs akTyalbHUM Ha CbOTOAHILIHIN JieHb. [30].

Cepen ¢ropxiHonoHiB mpoBigne mictie B Tepamii ICIII Ha amOynaTopHoMy eTtari 3aiimae
nunpoduiokcaiut. [llupoke 3acTocyBaHHs npenapaTiB MUNPOGIIOKCAIIMHY 00YMOBIICHO CIIEKTPOM JIii,
BUCOKOIO O10JIOCTYNHICTIO MpH MEpOpAILHOMY IPHAOMI, 3JaTHICTIO TMpenapary MNpOHHKATH
NPaKkTUYHO B yci OionoriuHi cepeposuina (e Hajgae nepesaru gropxinononam npu takux [CHI sk
MiETOHE(PPUT, a TaKOXK IMPH CMiTUIUMITI 1 MPOCTATHUTI, Mepe] MpenapaTaMy IHIIMX TPy, SKi He
CTBOPIOIOTh HEOOXiHUX KOHICHTpAallii B TKaHWHAX OpraHiB-MillleHel), BUCOKOIO e(EKTHBHICTIO
CTOCOBHO IIPAaKTU4YHO BCiX Trpyn MikpoopraHizmiB-30ynuukiB ICIIl 3a mNOpIBHSHO HHU3BKHX
MiHIMaIPHHAX MPUTHIYYIOUUX KOHIIEHTPAITiil.

Mexanizm nii  nunpoduiokcanuHy monsrae B iHriOyBaHHI  pepmentiB  JIHK-ripasw,
tonoizomepas II i IV, mo Beme no mopymenHs perutikauii GaxtepiansHoi JHK, Takum umHOM
3abe3neuye OakTepuuMAHy Jito mpenapaTy. JlocmipkeHi O0JaTKOBI  MEXaHi3MH  BIUTMBY
(GTOpXiHONOHIB, 30KpeMa LUNPO(QIOKCAMHY, MNpH 3anajbHUX Mpouecax. @OTopxiHoIOHH 3
UKJIONPOIiI-pparMeHTOM B ToiokeHHI NI cTpykTypu sapa XiHONOHY (OUIpogIOKCalyH,
MOKcHUGIIOKCaAIUH, Tpenadiokcalit, crnapgiokcaut) cTuMyitorTh cudTe3 1L-2 u yIFN, 3HImKy0Th
NPOAYKIif0 mpo-3amaibHuX muTokKiHIiB IL-1 i TNFa. IMmyHOMOmymoroua nist aHux (HTOPXiHOJOHIB
0o0yMOBIIeHa BIUIMBOM Ha BHYTPIMMHBOKIITHHHI nukiaiuHi AM® i docdomiecrepazu, Ha Qakropu
TpaHckpuiii, Taki sk NF-kanma B, Tomo. Cnig 3a3HauuTd, 10 (TOPXIHOJOHH 3AIHCHIOIOTH
IMYHOMO/TyJIFOIOYY aKTHBHICTb, 30KpeMa, MpH JaTeHTHHX abo xpoHiunux iHpekmisnx[21]. Takum
YHHOM BOHH TIOIEPEPKAIOTh PO3BUTOK XPOHi3alii mepediry 3anaibHOro mporecy. TakuM YHHOM,
UnpodIoOKCcaIH 3a0e3reuye KOMIDIEKCHY JIil0 B CEYOBUBIIHUX MUIAXAX, OCKUIBKH HE TUIBKH CIIPUSE
eniMiHamii 30yTHUKIB, e ¥ peryiroe MiclieBi 3aXMCHI PeaKIlii TKaHWH.
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Meta pociigiKeHHsI: MPOBEIEHO AOCTIIKEHHA €(EKTHBHOCTI 3aCTOCYBAaHHS IMEPOPATBLHOTO
aHTUMiKpoOHOTO Tpemapaty Pmampokc BupoOHunTBa biopapma, Typeuunna, mo mictute 500 mr
munpodiaokcanuny B 1 Tabnerwi, Ta TUHAMIKH KITiHIKO-TaOOpaTOPHUX MOKAa3HWKIB y TOPIBHSHHI 3
TPaIUIIHHOI Tepamie€lo HiTpodypaHaMH Y TAIi€HTIB 3 3arOCTPEHHAM XPOHIUHOI iH(EeKIil
CCUOBHBITHHUX IUIAXIiB B aMOyJIaTOPHUX YMOBaX.

Marepianu Ta MeToau. Y JOCIIDKEHHS 3 OMHOYACHAM KOHTpOIIeM OyIo BKIFoueHO 40 maIfieHTiB
(16 gomnoBikiB, 24 XiHOK) 3 3arOCTPEHHSM XPOHIYHOTO mienoHepury. JIo ocHOBHOT rpymu (A) yBIAIIIH
26 xBopuX, 10 KOHTponkHOI rpymH (B) — 14 xBopux. CepezHiit Bik martieHTiB ckiaB 39,8 + 8,9 pokis.

JocaimxeHHs mpoBoArIock Ha 0a3i amOymnaropii cenmmia XoTiB, KuiBchkoi 06macTi.

Y BCiX XBOpHX 3aroCTpEHHS XPOHIYHOrO TMienoHeppuTy Oyino MiATBEPKEHO KIHIKO-
Ja0OpaTOPHUMH TTOKa3HUKaMH, MOP(OJIOTIYHO - KapTHHA CeYi BIANMOBiAaNia KIIHIYHAM TaHUMHU 1
XapaKTepu3yBanacs HassBHICTIO MapKepiB aKTMBHOTO 3alIaJIbHOTO IPOLIECY.

[NamieaTn ocHOBHOI Tpymu A (26 xBopux) orpuMmyBanu npemnapatr Gnanpoxc mo 500 mr aBidi
Ha 100y mpoTsroM 10 nwiB. IlamieHTi KOHTPOJILHOI TPYNH OTPUMYBAIM CTaHAAPTHY TEpariio, sika
nepeadauana BUKOpHCTaHHs HiTpodypaniB (pyparin) 0,1t 4 pasa Ha no0y 10 gHiB. Ycim manientam
PEKOMEHTyBaIl JOTPUMYBATHCS AI€TH, BOJHOTO PEKHUMY, IPU3HAYAIN JKaPO3HIDKYIOUi Tpenapatu B
nepuri 2 AHI JIIKyBaHHS, AKI B TOAajblIoMy Oynu BimMiHeHni. Ha erami JikyBaHHS OCHOBHA 1
KOHTPOJIbHA rpyna OyiH 3iCTaBHI 3a AiarHO30M, BIKOM, CTATTIO.

Ha 5 nenp mikyBanHs Ta Ha 10 geHp 3akiHYeHHS aHTHOAKTepianbHOI Teparii MPOBOAMBCS
KOHTPOJIb CTaHy MAali€eHTiB. Y XBOPUX MPOBOJMIN OLIHKY KIIIHIYHUX IMPOSIBIB 3aTOCTPEHHS CEUOBHX
NUIAXIB Ta CUMITOMIB iHTOKCHKaIii opraniamy. Cepes KIIIHIYHIX O3HAK 3BEpTANM yBary Ha 3arajibHi
CUMITOMH IHTOKCHKAIi (IiIBUIICHHS TEMIIEpPaTypH, HAasSBHICTh TOJIOBHOTO OO0, OLTIO y M s3ax,
MITIUBICTB, CITA0KICTH) Ta MICIIEBl IPOSIBH Y BUTIISAL TU3Ypii, Oomei y monepexy, 00J1r0 TP MaNbMAaIii
B 001aCTi HUPOK, O3UTHBHHIT cuMITOM ITacTepHarbkoro. OCHOBHI KITiHIYHI CUMITOMH PEECTPYBaIM
nepea No4aTKoM JI1I<yBaHH5{ ta Ha 5, 10 mHi J'IIKYBaHHH IH(bopMauuo PO CTaH XBOPHUX 1 OTPUMaHi
pe3ynbTaTH Tepalii 3aHOCHIN B IHIUBIAyalbHI peecTpaliiiHi KapTKy.

B munamini mamieHTaM BHKOHYBaiM JTaOOPATOpHI 1 iHCTpyMEHTalbHI AociikeHHs. KpoB i
cevy JOCHTIDKYBalM N0 MNPUHOMYy Teparmii, Ha 5 JeHb JIKyBaHHs, OJpa3y IiCis 3aKiHYCHHS
anTHOaKkTepianbHOl Teparii. 3arajabHui aHali3 cedi 1 aHami3 cedi 3a HeyunopeHkoM MPOBOAMBCS JI0
npuiioMy aHTHOaKTepiaibHOI Teparii, Ha 5 JeHb JIIKyBaHHS, ofpa3y Micis ii 3akiHueHHA. B kpoBi
03HAKH 3arOoCTPEHHsI 3aMajibHOrO MPOIECY OIIHIOBAIHU 32 BHPAKEHICTIO MOKA3HHUKIB — JIEHKOLIUTO3,
3MinieHHs Gopmyau BiiBo, piBenb IIOE; npu mpoBejeHHI MaKpOCKOMIYHOTO JOCII/PKEHHS cedi 1
MIiKpPOCKOIIYHOTO JIOCHTI/PKEHHsSI CEYOBOTO OCaly - 32 HAasBHICTIO JIEWKOIMTYpii, 03HAK YpaKeHHS
eMiTeNI0 CeYOBHX IUIAXIB, OaKTepiypii.

VYbTpa3ByKoBe IOCTIIKEHHS MPOBOAMIIOCS yCIM XBOPHUM JO aHTHOakTepiaqpHOI Tepamii i
MiCJIs, B AKOMY BU3HAUAIIN CTAH KOPTHKO-ME/yJIAPHOTO LIapy.

CynyTHi 3aXBOpPIOBAHH Y MALi€HTiB 000X TPy Oysu y CTaHi pemicii 1 KoMIeHcaii.

CramicTidry 06poOKy OTPHMAHIX PE3YITHTATIB JOC/TLDKEHHS IPOBOJIFIIA 32 IOTIOMOOKO Tporpamu Excel.

Kpurepii BuK/IIOYeHHSI: XpOHIYHA HUPKOBAa HEJOCTATHICTh, 00’€MHI NpOLECH, BariTHICTS,
HasIBHICTh CEYOBOTO KaTeTepa, FOCTPUH MieTOHe)PUT, TOCTPUN LIUCTHUT, aHEMisl.

Kputepii edexTuBHOCTi: 3MEHIIEHHS KIIHIYHUX MPOSABIB (IW3ypii, OOJIO B TOMEPEKY,
3HW)KEHHS TeMIlepaTypH, OOJBOBOTO CHHAPOMY, OOJI0 y M’si3aX, MITIUBOCTI, CIAOKOCTi),
nabopaTopHUX  O3HAaK 3aroCTPEHHs  3amalbHOro  mpouecy  (JIeHKouuTypis,  OaxTepiypis),
VIBTPa3ByKOBUX 3MiH (TIOKpAIIEHHS CTaHy KOPTUKO-MEAYIJISIPHOTO LIapy).

Pe3ysabTaTu H0oCHiIKeHHs Ta iX 00roBopeHHsl. Y Talli€HTIB OCHOBHOI rpynu mBuiie (A),
HDK B KOHTponbHOI (B) 3MeHmryBamucsi KIiHIYHI IPOSBH, HOpMallizyBaiikcs JabopaTopHi Ta
IHCTpYMEHTaJIbHI MOKa3HUKH. CHMIITOMHA IHTOKCHKAIlil, TOJOBHMH OlIb MPOXOAWIXW Ha 3 JIEHb.
Ju3ypiuHi NpOsSBU 3MEHIIyBAUCS Ha 5 JieHb y 69% mallieHTiB B OCHOBHIH rpymi i y 57% narieHTiB
KoHTposbHOI. CumrtoM [lacTepHallbKOrO cTaBaB HETaTMBHUM Ha S5 JieHb, YYTJIMBICTH HUPOK IPHU
nanenamii - Ha 5 1eHs y 59% 30epiranacs B nepuiid rpymi 1 68% y KOHTpOJIBHIH rpyi.

JlaGopatopHi mociiKeHHsT BUSBHIN 3HUKHEHHS 3amaibHuX 3MiH y ceui. Tak, JeHKouuTypis
MOCTYNIOBO 3MEHIIyBaJlacsi y 000X rpymax, mpoTe B Ipyni A MO3UTHBHA JWHaMiKa BigOyBasacs
MIBHJILE 1 KUTBKICHI TOKa3HUKH JIEHKOLUTIB B cevi HA 5 AeHb OyJIM MEHIIMMH IOPiBHSHO 3 Tpymoo B;
nelkouuTy B pooi ceui 3a Heunnopenkom 3uu3miucs n1o 10-20 B momi 30py + 3-4, p<0,01 B rpymi A
y 100% mnauientiB Ha 10 neHp, B KOHTponbHOI rpymi — Ha 89%. 3HUKHEHHS Oakrepiypii
crocTepiranocst B 000x rpymnax onHakoBo Ha 10 qeHs.
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Tabnuig 2. 3araabHi CUMITOMH 1HTOKCHKAIIIT.

Jo JikyBaHHS 3 nens JikyBanHs | 10 geHb JiKyBaHHSA
I'pA I'pB I'pA I'pB I'p A I'pB
CHMIITOMH 1HTOKCHKALIIT
TeMIiepaTypa MIJBMIL | IIiABHUII - + - -
52%
TOJIOBHHH O17Th +++ +++ + ++ - -
0116 y M’431B +++ +++ + ++ - -
HITIUBICTH +++ +++ + ++ - -
CJIa0KICTh +++ +++ + ++4+ - +

MicLeBi CUMIITOMH.

Jo dikyBaHHA 5 nennb JikyBaHHSI 10 geHb JiKyBaHHSA

I'pA I'pB I'pA I'pB I'pA I'pB

MICIIeB1 KIIIHIUHI IPOSIBU

nU3ypist 100% 100% 31% 43% 0% 1%

0o B monepexy 100% 100% 48% 56% 0% 0%

0O0JIOYiCTh TIPH TANTBIIAIIT B

: 100% 100% 59% 68% 0% 0%
00acTi HUPOK
cumnroM [lacTepHanbKoro |MO3UTHUB |MIO3UTHB |HETAaTHUB MO3UTHB |HETaTHB |HEraTHB
62%

Tabmums 3. JlabopaTtopHi TOKa3HUKH.

Mo JikyBaHHS 5 neHb dikyBaHHA 10 gennb JiKyBaHHS
I'p A I'pB I'pA I'pB I'pA I'pB
Ce4OBM ocan
NICHKOIHAT | saraibii. 100% | 100% | 18% 23% 0% 0%
ypist aHaji3 ceui
QAT CEA 52 1 100% | 100% 26% 34% 0% 11%
Heuunopenkom
OakTepiypis ++ ++ - + - -
emiTeNii CeYoBUX HUISXiB ++ +
+4++ +4++ + 17% - 3%
KpOB
JIEHKOIUTO3 +++ +++ + ++ - -
IOE ++ ++ ++ +++ + ++
Y31
YIBTPa3ByKOBE Bi3yasizallis
HHUPOK (3MiHH KOPTHKO- +++ +++ + ++ - +
MEAYJISIPHOTO 1Iapy)
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3acrocyBanHs mpenapaTy @Dnanpokc NpH JIIKyBaHHI 3aroCcTpeHb XpOHIUHOi iH(ekmii
CCUOBMBITHMX MHUISAXiB JAJI0 MOXKJIHMBICTH HIBH[IIC, HK B KOHTPOJIBHIM TPyIHi, OCATTH Oa’kaHOTO
TEpaneBTHYHOTO e(eKTy, IO MiATBEPKYBAJIOCS pe3yIbTaTaMH KIiHiKO-Tab0paTOPHUX MOKA3HHUKIB.

BucHoBku. B crarti po3rnsHyTi muTaHHA eTiosiorii Ta (akTopu, MO BIUIMBAlOTh HAa
xponizarnito [CII, migxoaun Ta pekoMeHAamii IOA0 Teparii JaHWX 3aXBOPIOBaHb, B TOMY YHCII 3
TIOTJISITY CY9acCHUX 3HAaHb CIIBICHYBaHHS MIKPOOpPTaHi3MiB.

JlocImimKeHO MOXKITHBOCTI ONITUMI3aIlil aHTUMIKpOOHOI Teparii JTiKapsSMH 3aralbHOi MPaKTHKH-
CIMEHHUMH JIiKapsIMU TPU BEJCHHI IMAI€HTIB 3 1H(QEKIiIMA CEYOBHUBITHUX IUIAXIB B aMOYJIaTOPHUX
yMOBax. 3a3Ha4eHO, II0 Ha cydacHomy etari npm3HadeHHsS AMII npu mienonedputi HEoOXimHO
MIPOBOJIUTH HE JIHIIE 3Bakaroun Ha ocHOBHI 30yanukis ICL Ta ixHIO 9yT/IHBiCTH MO mpemapaTiB in
vitro, ane ¥ Ha 37arHICTE 10 QopmyBaHHS OiommiBok. OOrpyHTOBaHa KIiHIYHA €(QEKTUBHICTH
npernapaty @nanpokc 3aBISKM BIUIMBY Ha CHCTEMYy CEUOBHAIICHHS, OAaKTEPHILMIHY [iI0 IIOIO
ocaHoBHux 30ymHuKiB ICII Ha pi3HWX eramax KOHTaMiHaIlli CEUYOBMX NUIAXiB, B TOMY YHWCII TpPH
HasBHOCTI OakTepialbHUX OIOIUTIBOK, NpPOTHU3amalbHy MdiF0 Ta IMYHOMOJEJIOIOYY aKTHBHICTh
UnpodIIOKCaIuHYy.

[okazana edexruBHicTb Tepamii ICILI TpenapaTom dbnanpOKc B MOPIBHSIHHI 13 3aCTOCYBaHHAM
H1Tpo¢)ypaH13 Ta JOCSATHEHHS MO3WTHBHOI JUHAMIKU KIHIYHUX i na6opaTopHHx MOKa3HUKIB B OLIBII
KOpPOTKI TCleHI/I Ha tni npuiiomy npenapaty Piampokc  IIBHIIC 3MIHIOBAJIMCSL 3arajbHi
(TemmnepaTypa, MITIUBICTH, CNAaOKICTh) 1 MicIeBl (Ou3ypis, JOKaJbHUK OiNlb) KITiHIYHI TPOSIBH,
nabopatopHi (JeHKonuTypisi, OaKTepiypis, eniTeriaabHi KIITHHN) Ta IHCTPYMEHTANBHI (CTaH KOPTHUKO-
MEAYJSIPHOTO IIIapy) MOKa3HUKH, OUTHII BUpaKeHa TEHICHIIIsI CIIOCTEpiranacs BxKe 3 5 THS JIKyBaHHS
Ta 30epiraigacs NpoTAroM BChOTO Kypey Tepamii. Lle mo3Boinsie pexomenayBat npenapat dmanpokc B
SKOCTI aHTUMIKPOOHOI Teparii mpu 3arocTpeHHi XPOHIYHOI iH(EKIIii CeYOBUBITHUX IUIAXIB B yMOBaX
amMOymaropii.
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Beaenune. CHHIPOM 3aJCPKKH BHYTPUYTPoOHOT0 pa3Butusd (3BYP) HOBOPOXKIEHHEIX NMEET
OONIBIION YAENBbHBIM BeC B CTPYKType INPUYUH IEPUHATAILHOW 3a00JI€BAEMOCTH M CMEPTHOCTH,
nocturas 40% [1-3], a penpoJyKTUBHEIE IIOTEPH M 3aTpaThl Ha KOMIUICKCHOE JieueHue nerei ¢ 3SBYP,
NPUYMHSIOT 3HAYUTENBHBIA CONMANBHBIM M OSKOHOMHYeckuid ymiep0. CocTosHHe 370pOBbs
MOJIPACTAIONIET0 TOKOJCHUS - BaXKHBIM IIOKA3aTelib OJIaromoyiydus OOIlIecTBa M TOCYJIapCTBa,
OTPaXKAIOIIUH HE TOJBKO HACTOSIIYIO CUTYAIIMIO, HO U MPOTHO3 Ha Oyayiee [4].

PesyabTaThl HccaegoBaHMs. MarepuajgaMu JIsS aHAJIW3a IOCTYXKWIHM JIAaHHBIC CBOJIHBIX
TOJIOBBIX OTUYETHBIX IO PECHyONHKe, 001acTsIM H Mo ropoay TamkeHTy B guHamuke 3a 10-meTHuit
nepuon (2007-2016 rr.) uacTuTyTa 370poBhsi M3 PY3 (mupextop MyTtanosa 3.).

OgHUM U3 MyTEH MOBBIMICHHUS 3(h(MEKTHBHOCTH MEIULMHCKOIO OOCIYKUBAaHHS HACCICHUS
SIBJIIETCS. HaAyYHAsi 00OCHOBAHHOCTD INIAHUPOBAHMS MPOPHIAKTHISCKUX MepONpuATHi. OCHOBOM I
pa3paboTKu LieJICHAPABIEHHBIX IJIaHOB SIBJISTIOTCS pe3yJbTaThl PETPOCIEKTUBHOTO
SMHUIEMUOJIOTUIECKOT0 aHAIN3a U MPOTHO3UPOBAHKE 3200JICBACMOCTH.

Jis cocraBneHHsI KpaTKOCPOYHOTO IMPOTHO3a TOAOBBIX TOKa3aTeleil 3a00JieBaeMOCTH HaMU
MPEAJIOKEHO 2 METOANYECKHUX MOAX0Aa:

— POTHO3UPOBAHHUE C MCTIOIL30BAHUEM METOJIMKH OTIPENIENICHUS «MAKCUMAITbHOW CTA0MITLHOCTIDY,

— IPOTHO3UPOBAHKE C UCIIOJIE30BAHUEM YPaBHEHUS PETPECCUHU.

ANTOPUTM W aHAIW3 TMapaMETPUUECKOTO TIPOTHO3a COCTOAT B cieayromeM. llox
rapaMeTPUUYSCKUM IMPOTHO30M B JIAHHOM CJIydae MOHHUMAETCS MPOrHo3 (YHKIMU, apIyMEHT KOTOPOM
M3MEHSETCS KAk JUCKpETHAas BEJMYMHA C TOCTOSHHBIM IIIaroM JAWCKpeTm3anuu. Ilpu
MIPOTHO3UPOBAHNY W3MEHEHHS 3a00JI€BAaGMOCTH BO BPEMEHHU DJIEMEHTAMH ITOTO BEKTOpa JOJDKHEI
OBITH YMCJICHHBIC 3HAYCHUS 3a00J€BAEMOCTH, MU3MEPEHHBIC Uepe3 PaBHBIC NMPOMEXYTKH BPEMEHH, a
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MMEHHO uepe3 roJl. Psia ronoBeix mokaszareseid 3a007€BaeMOCTH, MOKa3bIBAIOIINX NM3MEHEHUE KaKOTro-
00 SIBJICHUS BO BPEMEHHU TPEACTABIISICT COOON AMHAMUYECKUHN PSA.

C MOMOIIBIO CTATUCTUYECKOTO aHAIN3a TMHAMHYIECKUX PSAOB OBUTH PEIICHBI CIIETYIOIIHE 3a1a4H:

— BBISIBJICHUE U ONMCAHUE XaPaKTEPHBIX TCHACHLIUI N3MEHEHUS SIBIICHHUS BO BPEMEHH;

— MoAOOpP CTATUCTHYECKON MOJIENH, ONMCHIBAIOLICH 3TH H3MECHEHHS;

— OTBICKAHHE OTCYTCTBYIOIIMX IPOMEXYTOYHBIX 3HAYEHUH (WHTEPIONAIUSA) HAa OCHOBE
AMCIONINXCS TTOKa3aTeleH;

— TIpe/ICKa3aHne Ha OCHOBE MMEIOIUXCS PEe3yNbTaTOB OyIyIINX 3HAYEHHUH (DKCTPAITOIISIINS)
aHAIM3UPYEMOTO psfa.

Jis BBISBICHHUS W ONMHMCAHWE TEHISHIIMH WCIIONB3YIOT PAa3JIMYHBIE METOMBI, KOTOPHIE Naf0T
OpWEHTHPOBOYHBIE (BH3yalbHAas OIEHKa Trpaduka wWid "MBICIEHHOE" BBIPABHUBAHWE, METO]
BBIpaBHMBaHUSA "OT pyku") W TOYHBIE (METOJ HAWMEHBIIMX KBAJpPATOB) BBIBOABI. BrIABIEHME
TEHCHIINN O3HAYaeT BhIpaBHUBaHNE (PaKTHIECKOW KPHBOW M TIOCTPOSHHE JTMHUH, KOTOPYIO HA3bIBAIOT
TUHUEH TpeHaa (TpEeHIOM WM JMHUEW TeHaeHIMHU). JIMHMS TpeHIa TMOKa3bIBaecT, KaKHUMHU
TEOPETUYECKH MOTIH Obl OBITH TOJOBBIC MOKA3aTeNn, eciu Obl 3a00JIeBaEMOCTh 3aBUCENA TOJIBKO OT
(baxTopoB, HOPMHUPYIOUINX TEHACHIHIO.

Kputepuem mpaBuibHOCTH HaHeceHHMs (WM  pacyera) JIMHUM TpeHJa  SBIseTcs
NpUOTU3UTEIHHO PAaBHBIC 3HAYCHUSI CYyMM OTKJIIOHEHWH (haKTHUECKHX IoKaszarened 3a0oieBaeMOCTH
BBEPX M BHU3 OT JIMHUU TEH/ICHIIHH.

XapakTepHOW OCOOEHHOCTBIO JTUHAMHUYECKUX PSIOB SABISETCS TO, YTO B KauyecTBe
He3aBHCUMOW TiepeMeHHOH X BbICTymaeT (akTop BpeMeHH, a 3aBUCHMON Y — (M3MEHSomei
3aBUCHMOI) 3aBUCHMOCTh MEXAY TepeMeHHBIMU X U Y, KOTOPBIH HOCHUT OJJHOCTOPOHHUH XapakTep,
TaK Kak (akTop BpeMeHH HE 3aBUCUT OT H3MEHUYNBOCTH TIPHU3HAKOB.

I'padvkn quHAMHYECKUX PSIIOB OKA3BIBAIOTCSA HE TUIABHO WAYIIMMH, a JIOMAHBIMHU JIMHUSIMH,
TaKk KakK, HapsAAy C TJIAaBHBIMH MPUYHHAMHE, OMPEACISIONMMHI OOIIyI0 3aKOHOMEPHOCTh B
W3MEHYMBOCTH TIPU3HAKOB, HAa WX YBEIWYCHHWE OKAa3bIBAIOT BJIMSHWE MHOTOYHCIICHHEIC
BTOPOCTETICHHBIE TIPUYMHBI, BBI3BIBAIONINE CIy4ailHble KoOJeOaHWs: TPUPOAHBIE KATaKIU3MBI,
W3MEHEHUS B TUTAaHUH, YXY/IICHHE SKOJIOTHH, CIIyYaiiHbIe BEIOPOCH B aTMOC(epy BPEIHBIX BELIECTB,
SMHUIEMHUN U T.11. )i BBISIBICHHST OCHOBHOHM TEHJCHIMH CONPSHKEHHOW BapHalMy MPHU3HAKOB U JJIS
YCpEeIHEHHS BIUSHUS CIy4alHBIX (aKTOpPOB HEOOXOIUMO BBHIPABHUBATH 3HAUCHHS AMHAMHUYECKHX
PSZIOB, T.€. HY’)KHO 3aMEHHTH JIOMaHbIE Ha TTIaJIKUE, IUIaBHO WAYIIUE JTMHHH.

OnuH u3 caMbix 3(pHEKTUBHBIX MOJIXO/I0B CUMTAETCS BHIPABHUBAHUE TUHAMUYECKUX PSIJIOB T10
METO/Zly HaWMEeHbIIUX KBajaparoB. CyIIHOCTP METO/Ja HAaUMEHBIINX KB3JPaToB COCTOUT B
MUHHMU3AIMA CYMMBI KBQJIpATUYECKUX OTKIOHEHHH MEXAy HaOI0JaeMbIMH M PacYeTHBIMU
BeJMYMHAMH. PacueTHplE BENMYMHBI HAXOAATCA IO TOJOOpPaHHOMY YypPaBHEHHIO - YPaBHEHHIO
perpeccun. Uem MeHbIIIE pacCTOSHUE MEXIY (DaKTHUECKUMH 3HAYSHHSIMHA M PAacUeTHBIMU, TEM OoJiee
TOYEH MPOTHO3, IIOCTPOCHHBI HA OCHOBE YPaBHEHUS PErPECCHH.

CornmacHO 3TOMy METOQy C OECKOHEYHOro 4Kcla JIMHWAH, KOTOpbIe MOTIH OBl OBITH
TEOPETHUYECKH TPOBEACHBI MEXIy TOYKAMHU, H300PaXKAFOIIMMHU WICXOIHBIA DPSJl, BRIOMPAETCS TOIBKO
OJIHA TIpsAMasi, KOTopasi uMesa Obl HAMMEHBITYI0 CYMMY KBaJpaTOB OTKJIOHEHUIH MCXOTHBIX TOYEK OT
ATOM TEOPETUUYECKOU MPSIMOM:

> (X — K)Z =min

OTcrona 1 Ha3BaHUE METO/Ia — METO/]T «HAUMEHbBIIINE KBAAPATHI».

TpeOoBaHrne MeTO/Ia HANMEHBIIINX KBAIPATOB 3aKITFOYAETCS B TOM, YTO TEOPETHUECKUE TOUKH
Yy ' DOJKHBI OBITH TOJy4eHBI TAKUM 00pa3oM, 4TOOBI CyMMa KBaJIpaTOB OTKJIOHEHUH OT 3THUX TOUYEK
JUTSL OMITMPUYECKUX HaOIroNeH i Vi Obljla MUHUMAJIBHOH,

Q=3 - ¥x)* =i — f (%)% = Qmin

BBI‘lI/ICJ'IH)I B COOTBCTCTBHUHU C HpI/IHI_II/IHaMI/I MaATEMATUYCCKOI'O aHaJIu3a MI/IHI/IMyM, 9TOI'o
BBIPOKEHHS, Npeodpasys ero, MOXXKHO MOJYYHUTh CHUCTEMY HOPMAaJbHBIX YPaBHEHHMH, B KOTOPBIX
HCU3BCCTHBIMHU BCIIMYHMHAMMU OKA3bIBAKOTCA HCKOMBIC HapaMeTpLI ypaBHCHI/ISI pel"peCCI/II/I, a U3BCCTHLIC
KOB(b(i)I/ILII/IeHTBI OHpeZ[eJ'If{IOTCSI 3MHI/IpI/I‘l€CKI/IMI/I BCIIMYHMHaAMMH HpI/I3HaKOB, O6LI‘1H0 CyMMaMH HUx
3Ha‘leHI/Iﬁ Hu UX HepereCTHLIX HpOI/I3BO,Z[HI:IX.

YpaBHEeHrE TIPSIMON JIMHUU WX Tapadoisl | mopsaka MOXKHO BBIPa3uTh B BUAE OTKIOHEHHH
YJICHOB p;ma OT UXxX CpeJIHI/IX:

Yx =¥ =by (X=X); Xy =X =Dy, (y-)
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Ecnu cpennue Y u X mepeHecTH B MPaByIO YacTh YPaBHEHHS, TO MOITYyYHM
Yx = 7+byx(xi —X); Xy :Y"‘bxy(yi -Y)
Cucrema HOpMaJIbHBIX YPaBHEHUH [Tl ONPEIC/ICHUs apaMeTpoB a u b OyzaeT ciemyromiast:
an+bY.(x —X)=Xy
_ _\2 _
ay. (X —X)+bX(x —X)" =2y —X)
Tak Kak, TO cucTeMa ypaBHEHHI IPUMET CIECIYOLINI BU:
an=2y;
—\2 _
b> (X —X)* =X y(x —X)
Otcroma mapaMeTpsl ypaBHeHHS napaboisl | mopsiaka (mpsiMasi TUHHS ), BEIPAXKEHHOW B BHIE
OTKJIOHEHHH YJICHOB Psijia OT WX CPEIHUX BEITMYMH, OKa3bIBAIOTCS CIIEAYIOIIMHU:

a=%=7 )
b =Y —%) @)
¥ (% —X)?

HpI/I BbIpaBHUBAaHUU JUHAMHUYCCKUX PAJ0OB MBI BOCIIOJIB30BAJIMCh CTATUCTUYCCKUMU JaHHBIMU
0 3BYP HOBOpOXIeHHBIX cpenu HaceneHus r. Tamkenta 3a 2006-2015 rr. (Tadm. 1).

B maHHOM ciydae CpeaHior apu(METHUYECKYIO BEIMUYHHY I HE3aBUCHMOMN MepeMEHHON
ornpeacideM o BpEMCHHBIM TOYKaM, O603Ha‘ICHHI>IM YHCJIaMH1 HaTypaJbHOI'O psaja:

3aTeM BBIYUCISIEM OTKJIOHEHHE WICHOB psAlla 3aBUCUMOM MEPEMEHHOH Y OT ATOM BEIMYMUHBI
(c y4eToMm 3HaKOB) ¥ IIPOU3BOIUM BBIYHCIICHUS, TOKa3aHHBIE B Ta0Ommie 1.

Tabnuma 1. Junamuka pacrnpoctpaHeHus 3adosieBacMocT 3BYP cpeiau HOBOPOIKICHHBIX
r. Tamkenta 3a 2007-2016 rr

o | n | e [ w0 | w0 [ wwr | o
2007 1 693 -4,5 -3118,5 20,25 631,7
2008 2 729 -3,5 -2551,5 12,25 657,6
2009 3 802 -2,5 -2005 6,25 683,4
2010 4 798 -1,5 -1197 2,25 709,3
2011 5 793 -0,5 -396,5 0,25 735,2
2012 6 7 0,5 388,5 0,25 761,0
2013 7 975 1,5 1462,5 2,25 786,9
2014 8 737 2,5 1842,5 6,25 812,7
2015 9 954 3,5 3339 12,25 838,6
2016 10 971 4,5 4369,5 20,25 864,5
z 55 - 2133,5 82,5

[loncrasnsst HaliaeHHble 3HaUeHUs B popMyibl (1) u (2), onpenensiemM napaMeTpbl JTMHEHHOTO
YpaBHEHHS:
a=2Yi 8229 _grn g
n 10
b > y(X— x2) _ 1981 2331
2 (X —X) 85
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Otcrona ¢Qopmyna [uis BbeIpaBHUBaHHA JUHAaMUKH 3BYP HOBOpPOXIOEHHBIX M €ro
MIPOrHO3MPOBAHUS CPEU HacesleHus I. TalikeHTa UMeeT caeayoui BUI;
Yy =822,9+25,86( % —X)
PaccuuTannble 10 5TOMY ypaBHEHHIO 3HAY€HMs Yy 3aBUCHMMON IIEPEMEHHOM IIOMELICHBI B

nocneaHeM cronbie Tabiumbl 1. bonmee HarmsagHoe mpencTaBieHHe 00 3TOM JaeT PUCYHOK 1, Ha
KOTOPOM M300pa)KeHa JIOMaHHAasl U BBIYHCIICHHAS TUIABHO WYIIAs TMHUS 3TOTO Psja.
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emgp== |{cX0OHbIA pAg ~ ==ill===BLIpOBHEHHLIN PAg

Puc. 1. Hcxoonvie u sviposnennbie 0annvie pacnpocmparnerusi 3BYP cpedu HoeoposicoenHvlx demeli
2. Tawrenma 3a 2006-2015 ze.

AOCOMIOTHBIM NPUPOCT XapaKTepU3yeT CKOPOCTh U3MEHEHMs Impouecca (abCOIOTHYIO
BEJMUMHY NPHUPOCTA B €AWHUILY BpeMEHH). AOCOIIOTHBINA MPHUPOCT PACCUMTHIBAETCS KaK Pa3HOCTD
MEXJy JaHHBIM YPOBHEM M IMpeblaylnM; o0o3Hadaercs 3HaKoM "+, xapakTepu3ysl MPHPOCT, HIIH
3HaKoM "-", XxapakTepusys yObLIb.

Ji1st XapakTepUCTHKH W3MEHEHUS IPoLiecca OJHOTO MEPHO/Ia M0 OTHOLIECHHIO K MIPEAbIAYILIEMY
Nepuoy IPUMEHSIETCST TakoW IIOKa3aTellb, KaK TEMIl POCTa (CHMXKEHHs); PacCUMTHIBACTCS Kak
MPOLIEHTHOE OTHOIIECHHE MOCIIEAYIOIIETo (YPOBHS) K MPEABLAYILIEMY.

Jist 000011IeHHON KOJMYECTBEHHON OLIEHKM TeHICHLHUI AMHAMHYECKOTO Psija HCHONb3YyeTCs
MOKa3aTesb, MIMEHYEMBIH CPEJIHUM TEMIIOM NpHUpOCcTa (CHIKEHMS), BbIpakeHHbIH B %. [Ipu pacuere
Temra AJ1s1 OOJIBIIMHCTBA PSI0B MOXKHO MCIIOJIB30BaTh CIEAYIOILYIO (hOpMyIy:

b-k

T —-100

np.cu. —

rae K = 1 — npu HedeTHOM umcIie ypoBHEH psza;

K = 2 — ipu 4eTHOM YHnCIie YpOBHEH psiaa;

a u b — mokazaTenu JMHEHHOW 3aBUCHMOCTH, HCIOJIb3yeMble NPH BBIPABHHBAHHU psia
METOJIOM HauMEHBIIINX KBaIpaToB.

PaccuuThiBaeM CpeIHIOI OTHOCUTEIBHYIO OIIMOKY 110 opMyIie:

[yqb_yp]
Vo

€=4,8% &=4,8% — TOYHOCTH IPOTHO3a BHICOKAS

> -100

1
E=—-"
n
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Tabmuua 2. Pacuer mokaszateneld qUHaMHYECKOro psna (aOCONMIOTHBIA MPHPOCT, TEMI IPUPOCTA,
CpeIHMI TeMN MpHUpocTa, 3HaueHue 1% npupocra) r. Tamkenrta

BrIpoBHEHHBIH Pl Abc. mpupoct Temn npupocra, % Cp EﬁEEgCTTZMH €, %
965 - - 4.4
991 26,0 2,7 4,5
1017 26,0 2,6 4,6
1043 26,0 2,6 4,7
1069 26,0 2,5 bk 48
i 50 T

! ! 822,9 i
1147 26,0 2,3 51
1173 26,0 2,3 51
1198 25,0 2,1 5,2
€cp 4.8

AHaIOTHYHBIM 00pa3oM OBLIO TPOWM3BENECHO BHIPABHUBAHWE JAMHAMUKHA PACTIPOCTPAHEHHS
3BYP cpeau HOBOpOXAEHHBIX oOmacTeil PecrryOnmku Y30ekucTaH.

[IporHocTuueckue OLICHKH OCHOBAHBI JIUIIb HA BBISBICHHBIX, XapaKTEPHBIX AJI1 U3Yy4aeMOro
nepuoja, MPOSBICHUSX MHOTOJETHEH IWHAMUKM 3a00JI€Ba€MOCTH M HE YUYUTHIBAIOT BO3MOXKHBIE
Oyayliue HETHNWYHbIE W3MEHEHWS! aKTHBHOCTH (akTtopoB pucka. llosTromy mo6oii wmeron
BBIYHCIICHUS MPOTHOCTHYECKHX Tokazareneit 3BYP, nmaer numbs OpUEHTHPOBOUHBIN (C pa3HOM
CTEIMEHbIO TOYHOCTH) TIPOTHO3.

Onpenenuiau CpeAHUH MPOTHOCTUYECKUN TMOKa3aTelnb M ero BO3MOXKHbIE MaKCHMalbHBIE U
MUHUMAaJIbHBIE 3HAa4YeHHs (IIOPOTOBBIE MOKa3aTeln), B KOTOPHIX MOYKET HAXOJUTHCS I1OKa3aTelb
3a00JIeBaEMOCTH CIIEAYIOIIETO TO/a MPH YCIOBUM, €CIM HE TMPOU30MJIET CYIIECTBEHHBIX ((opc-
MaKOPHBIX WM 0KHJIAeMbIX) H3MEHEHUH aKTHMBHOCTH NPUYMH BO3HUKHOBEHUS U PACIPOCTPAHEHHS
KaKoW-In0O OOJe3HW, WIN/M CYIIECTBEHHBIX W3MEHEHWH B TIOJHOTE BBIABICHHS, KadecTBE
JIUATHOCTHKH U y4deTa OONbHBIX. Ecim Takne m3MeHeHHs MPOU30HIYT, 3TO MPUBEIET K HETHITHIHBIM
(m0 OTHONIEHWIO K W3YYCHHOMY [IEPHOAY) TIPOSIBICHUSM 3a00JIEBAEMOCTH U  TIOKa3aTelb
3200J1€Ba€MOCTH CIIEYIOIIETO I'0Jla MOXKET HE COOTBETCTBOBATH ITPOTHO3Y.

Tabnuna 3. BerpoBHeHHBIE TIOKa3aTenu 3BYP cpenu HoBopoxaeHHBIX (a0c.)

Obnactu 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
KK 1188 1172 | 1157 | 1142 | 1127 | 1112 | 1097 | 1082 | 1067 | 1052
AHanxaHcKkas 641 661 |680 |700 |720 |739 |759 |779 |799 |818
byxapckas 574 610 | 645 |681 |716 |752 | 787 |823 |859 |894
Jbxu3akckas 603 624 | 644 | 665 |686 |706 |727 |747 |768 | 789
Kamk-ckas 587 618 | 649 |680 |711 |742 |773 |804 |835 | 866
Hagowniickas 583 611 |639 |659 |665 |724 |752 |780 |808 |836

Hamanranckas 559 594 1629 |664 |699 |734 |769 |804 |839 |874
CamapkaHzckast 545 576 | 606 |636 |667 |697 |727 |758 | 788 |819

Cypx-HcKast 418 480 543 605 668 730 793 856 918 981
ChIpaapbUHCKast 441 493 544 596 648 699 751 802 854 906
TamkeHTckas 625 646 667 688 710 731 752 773 794 815
®depranckas 528 573 617 662 706 751 795 840 884 929
Xope3mckast 458 481 534 | 588 641 695 748 801 855 908
r. TamkeHt 707 732 758 784 810 836 862 888 913 939
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[Nomy4eHHy0 TIaBHYIO JTMHHIO MOYKHO TIPOJIOJKHUTH U AaTh porHo3 Ha 2016-2026 rr. (Tadn. 4).

AHanu3 pe3yibTaToB MporHo3a nokasareneid 3BYP cpean HOBOpoXkIEeHHBIX AeTE IMOKazal,
yro B Kapakannakckoll aBTOHOMHOM pecryOnuKu HaOMI0AaeTcsl TCHACHLUSI YMEHBIICHHSI, HAPUMep,
kK 2025 rony na 13,1% mo cpaBuHenuio c¢ 2016 rogom, a B AHIMKAHCKOH 00IacT HaoOOPOT
oTMevasioch yBenuuenue Ha 21,1%.

[IpornosupoBanue auHamuku 3BYP cpemn nacenmenmst oOmacterr Ha 2016-2025 rombr
MOKAa3bIBACT, YTO M B OCTAIBHBIX OONACTAX TaKkKe 3a00JIeBaéMOCTh COXpaHSET TEHIACHIMIO K
Bo3pactanuio: B byxapckoit — Ha 34,4%, Jlxuzakckoit — Ha 23,0%, Kamkanapsunckoit — Ha 31,1%,
Hapowmiickoit — Ha 29,2%, Hamanranckoit — nHa 34,7%, Camapkangckoii — Ha 32,3%,
Cypxannmapsuackoi — Ha 54,5%, CeipmapsuHckoii — Ha 33,6; TamkenTckoil - Ha 33,6%: depranckoii
—Ha 22,8%, Xope3mckoi — Ha 50,7% u mo ropony Tamkenty - Ha 24,1%.

BeiBoabl.  IlomydeHHBI — pe3yapTaT  JOKa3blBa€T  IPABOMEPHOCTb  IPHUMEHEHUS
BBIIIEHA3BAaHHON METOJAWKH TmporHo3upoBanns 3BYP y HOBOpPOXZEHHBIX. A C TOMOIIBIO
PETPOCTIEKTUBHBIX JAHHBIX W MaTeMaTH4YeCKUX BBIYUCIEHUI COCTAaBJIEH INPOTHO3 IO TOpOAY
Tamkenty, Kapakannakuu u oOmactsim pecnyOnuku. IlocTpoeHsl rpaduki, KOTOpBIE MO3BOJIHIN
riry0Ke PpacKpbiTh HEKOTOphIe 3aKOHOMEPHOCTH, CBOMCTBEHHBIE MporHo3upoBaHuio 3BYP vy
HOBOPOKICHHBIX M MPEJOCTABISIET BO3MOXKHOCTh OpTaHaM 3JIpaBOOXpaHEHUs pa3padoTarh jeueOHO-
npoQHUIaAKTHYECKHE MEPOTIPUSTHS.

Tabnuma 4. [Iporuos noka3zateneti 3BYP cpenu HoBopokIeHHBIX feTel (adc.)

O6nactu 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
KK 1037 | 1021 | 1006 | 991 | 976 | 961 | 946 | 931 | 916 | 901

AHnKaHCKas 837 857 | 876 | 896 | 916 | 935 | 955 | 975 | 995 | 1014
Bbyxapckas 930 966 | 1001 | 1037 | 1072 | 1108 | 1144 | 1179 | 1215 | 1250
Jxu3akckas 809 830 | 850 | 871 | 892 | 912 | 933 | 953 | 974 | 995

Kamk-ckas 897 928 | 959 | 990 | 1021 | 1052 | 1083 | 1114 | 1145 | 1176
HaBouiickast 864 892 | 920 | 948 | 976 | 1004 | 1032 | 1060 | 1088 | 1116
Hamanranckas 909 944 | 979 | 1014 | 1049 | 1084 | 1119 | 1154 | 1189 | 1224

Camapkanjckast 849 880 | 910 | 940 | 971 | 1001 | 1032 | 1032 | 1092 | 1123

Cypx-HcKas 1049 | 1113 | 1176 | 1240 | 1303 | 1367 | 1431 | 1494 | 1558 | 1621

ChlpaapbHHCKas 847 879 | 910 | 942 | 974 | 1005 | 1037 | 1068 | 1100 | 1132

Tamkenrckas 837 858 | 879 | 900 | 922 | 943 | 964 | 985 | 1006 | 1028
DepraHckast 973 | 1018 | 1062 | 1107 | 1151 | 1196 | 1240 | 1284 | 1329 | 1374
Xope3Mmckast 967 | 1022 | 1076 | 1130 | 1185 | 1239 | 1294 | 1348 | 1402 | 1457
r. TamkeHT 965 991 | 1017 | 1043 | 1069 | 1095 | 1121 | 1147 | 1173 | 1198

B paiionax, rme mo mporrozam OyZeT OTMEYEH pOCT 3a00J1eBaeMOCTH HOBOPOXKIEHHBIX C
3BYP HeoOXxomumo, yCHIMBATH B3aUMOACUCTBHE JI€4EOHO-PO(UIAKTUUECKAX — YUPEKICHHH,
CaHMTaPHO-3MUAEMHUOJIOTHYECKON ciyx0. Bonpmryro pons mo cHmwkenuto 3BYP MoryTt cheirpatsh
CpeIcTBa MaccOBOM MH(pOpMaIH, IpoBeaeHne Oecel ¢ OepeMEHHBIMH.
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Beryn. Kuminiueuil aHami3 OKIIO3iHHUX B3a€EMOBITHOIIEHh € HEBIJ €EMHOK YaCTHHOIO
0oOCTeXEeHHS TIpU CKIAJaHHI IUIAHY OPTOIEAMYHOTO JIKYBaHHS TAIIE€HTIB 13 CYyIyTHIMH
3aXBOPIOBaHHSAMHU. PiIBHOMIpHMI PO3MOiN )KyBaJbHOTO THCKY JTa€ MO>KJIMBICTH 30CEPEAUTH BEKTOPH
(GYyHKIIOHATBHUX Ta MNapapyHKIIOHATBHUX CHJI, BHUKJIIOYMBIIM MOXIUBICTh KOHIEHTpamii iX Ha
OKpeMHX 3y0ax, THM caMHUM TOTIEPEAUTH PO3BUTOK TPAaBMATHYHOT OKJIIO3i1 Ta 11 yckmaanenns [ 1,2,4].

AHami3 MDKOKIIIO3IMHMX B3a€MOBITHOIICHD 3aKJIIOYAEThCS B JCTAJLHOMY OOCTEKEHHI
KOHTAKTIB 3y0iB y 3aJHIi KOHTAKTHIH MO3MIII, CEpEAMHHIM OKIIO31MHIM TMO3MUIlii, a TaKoX MpH
TPaHCBEP3aJbHUX 1 CariTaibHUX pyXax HWKHBOI mienend. OTpuMaHi JaHi J03BOJISIOTH 3PO3YMITH
0co0IMBOCTI B3aeMOJIii 3y0iB, NOB’si3aHMX 3 X (QYHKIIE0, Ha sKiid Oyne OOyMOBJIEHE HACTYITHE
oprorneauyHe JikyBaHHs. YUCII0 MIX3yOHUX KOHTAKTIB Ha BChOMY 3YOHOMY Psi/Ii HAIIPSIMY ITOB’sI3aHE
3 aKTHUBHICTIO yBalbHUX M’s3iB [3,4]. Binomo, 110 y mamieHTiB cTapIoro BiKy 3aJ0BiJIbHA )yBaJIbHa
¢byHKLis MOXe 30epiraTics HaBiTh IpU BTpaTi MOJISIpiB [6,8].

Pesmaroinnuii aptpur (PA) — 1e cucreMHe 3axBOPIOBAHHS CIIOJIyYHOI TKaHWHH, SIKE
NPOSIBIISIETBCS CYTTI0O00BUM CHHAPOMOM, sIKUM 3a nanumu BOO3 (2005) crpaxkaatots He MeHIIe 1%
HACEJICHHSl 1 MOYMHAETHCS 3 NepUPepuuHuX IpiOHMX cyrio0iB (cyrioOu mambliB pyK 1 HIr) i
MIOLIMPIOETHCS. HA BENHKI (TJICHOBUHA 1 KOJMIHHUN). YPaKeHHS! CKPOHEBO-HIKHBOIIETIETTHOIO CYriioda
(CHIIC) MOXyTh NpOSIBIATHCS K Yy BUIJIALI CAMOCTIHHOTO 3aXBOPIOBAHHS, TaK 1 pO3BUBATHUCS NIPHU
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PI3HOMaHITHHX CHUCTEMHHMX 3aXBOPIOBAaHHIX. Benukuii iHTepec MpPEACTaBIAIOTH  IPOSIBH
peBMaToitHOTO apTpUTYy, o y 20% BumaakiB nedroTye came 3 ypakenusm CHILC [1,7].

Meta pocaizkeHHsI: OLIHUTH POJb NMPOBEACHHS BHOIPKOBOTO MpUULTiI(OBYBaHHS 3YyOiB Y
nanieHTiB i3 3axBoproBanHsamu CHILC nepen nporesyBanHs neeKTiB 3yOHUX PSIIiB.

Marepianu Ta metoau. [Ipouenypa BubipkoBoro npunutioByBaHHs 3y0iB Oyia mposeneHa 46
narieaTaM i3 3axBoproBanHsamu CHIIC Ha doni peBmaroinHoro aptpury (1 rpymna) i 32 mamientam 6e3
CYITyTHBOI TaToJorii (2 rpyma) mepea NoYaTKOM CIHeiaTbHOTO OPTONETUIHOTO JTIKyBaHHS (Tabm.1).

[lepen BuOiIpKOBUM NpHUILTIPOBYBAaHHAM 3yOIiB yCIM TaIli€HTaM TMOSCHUIN METy TaHOi
nporeaypu. s HarmsimHOCTI 3HIMaM penbedHUN BIJOWTOK OKITIO31IHHUX KOHTAKTIB Ha BOCKOBIH
IUTACTHHI, TAKO)XK BUKOPUCTOBYBAIM HOTO JUIS TIEPBUHHOI AIarHOCTHKU NEPeTIaCHUX KOHTAKTIB. J{ms
OLMBIT TOYHOTO BHABIICHHS MEpPETYaCHUX KOHTAKTIB 3aCTOCOBYBAJIM apTUKYIAMIHHWN mamip dipmu
Bausch (qopHoro, 4epBOHOTO 1 3€JIeHOT0 200 CHHLOTO KOJIEOPIB), TOBITUHOO 8-12 MIKpOH.

[TepemyacHi KOHTAaKTH BHU3HAYAIM B CEPEIMHHIN 1 3aqHIN KOHTAKTHINA TMO3MINI 1 Tpyu OIYHHUX
pyXax HIKHBOT IIeseny (MeaioTpys3iiiHi, TaTepoTpy3iiiHi KOHTaKTH 1 BiICYTHICTh TNIABHOTO KOB3aHHS).

Tabmuus 1 - Po3noain namieHTiB Ha MATPYIH, SKAM IIPOBEH BUOIpKOBE MpUILTI(HOBYBaHHS 3y0iB.

14
12
10
8
6
4
2 B | rpyna
0 2 rpymna

PesyabTraTtu pocaimkenHs. CepelMHHA OKIIO3iHA TIO3WINSL JOCsATaNacs IIBUIKAM
3MHUKaHHIM 3y0iB i3 MOJOKEHHS BiAKPUTOro poTa. Tak sk 1€ IWHAMIYHE IOJIOKEHHS, TO MiK3yOH1
KOHTAKTH BiJIOBiJJaK (PYHKIIOHAIEHUM KOHTaKTaM 3y6iB s BU3HAYEHHS Cepe/IMHHOL OKJTFO31HHOT
No3uLii BUKOPHCTOBYBAIM YEPBOHY MapKyBallbHY IUTIBKY, Uil TOTO 100 OLIHUTH pO3TalIyBaHHs
Q)yHKuloHaanHx KOHTAaKTiB 1 BU3HAYMTH, HACKLIBKH BOHH BiJIPi3HSIOTHCS BiJl KOHTaKTIB, OTPUMaHHUX
B 33/IHIli KOHTaKTHIH MO3HUIII.

[MonoxeHHs1 3aIHBOI OKJITIO3ii JTOCSTAIOCS NIISIXOM TMPUTHCKAHHS PYKH JIiKapst J0 Mmia0opis
naiieHTa B MOMEHT 3MUKaHHs 3y0iB, TIPU [[bOMY BUKOPHUCTOBYBAaJacs apTUKYJIIAIINHA ITiBKa YOPHOTO
abo CHHBOTO KONILOPY. PosramryBaHHS KOHTAKTiB IMOPIBHIOBAIM 3 KOHTaKTaM{, OTPUMAHUMH B
TIOJIOKEHH] IEHTPaIbHOI OKITt03ii. [ToNoXKeHHsT 3aIHBOT OKITI03ii MPUIYCKAE HASBHICTH OJHOYACHHX
JIBOCTOPOHHIX KOHTAaKTiB Ha YBJIbHIN TpyImi 3y0iB 3 OJHOTO Ta MPOTHIICKHOTO OOKiB, ane y 85%
BUIIAJKIB MU CIIOCTEPIraay KOHTAKTH JIMIIIE 3 OJHOI CTOPOHU 3yOHOTO PsIY.

BukopucTOByIOUM 3€NE€HUH apTUKYJSILIHHUA Mamip BU3HA4Yamu OiuHI 3MIIIEHHS HIKHBOT
HIEJIeTIN 13 33IHFOT0 KOHTAKTHOT'O MOJIOKEHHS, HAIPABJISIIOYH HIDKHIO IIEJICIY BIPABO Ta BIIiBO.

[Ipu matosnoriuHiil pyxoMocTi 3y0iB pH 3aXBOPIOBAHHSX MAPOJOHTA aHANI3 apTHKYJISLIHHIX
PYXiB IPOBOJMIIN TUIBKH MiCIIsI LIMHYBAaHHS PYXOMHUX 3y0iB u1st cTabinizauii 3yOHOTO psfdy.

B nepiue BifBiyBaHHS HE 3aBKAN BAABATIOCS BCTAHOBUTH LIENEITy B IIEHTPAJIbHE CITiBBiIHOLIECHHS,
TOMY BHOIpPKOBE NPHUILLTI(OBYBAHHS IIPOBOJMIIM B JCKIJIbKA €TaIliB 3 IHTEPBAJIOM BiJ 2 J10 5 JIHIB.
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[epmoueproBo ycyBanu HEHTPUYHI NepeadacHi KOHTAKTH i3 33JHbOI KOHTAKTHOI MO3ULIT Ha
HUISIXYy KOB3aHHS 3y0OiB B LIEHTpalbHy OKIIO3i0. IIpy LpbOMYy BH3HAUalnM CHPaBXKHIO IEHTPATbHY
OKJIIO3110 1 BUSIBJISUTH TIEPEIIKO/H, SIKI TPU3BOIMIN 0 BUMYLICHOTO TOJIOKEHHS HIKHBOI mieneny. B
LHEHTPaJILHOMY CITiBBITHOLIEHHI B HOPMi KOHTAKTYIOTh CUMETPHUYHO CKAaTH rOpOKIB HE MEHIIE TPhOX
3y0iB. [Ipn KOHTaKTi OKpEMHX CKaTiB rOpOKiB 3 0OJHOTO OOKY 3inuTihOBYBAIN MEPEAHBOS3UKOBI CKATH
BEPXHIX TMPEMOJIAPIB 1 3aTHHOSI3UKOBI CKaTH HIDKHIX TPEMOJIIPIB IS OTPUMAaHHS OilaTepabHUX
KOHTAaKTIiB TPHOX Mmap aHTaroHictiB. IloTiM mepeBipsi KoB3aiodi KOHTAaKTH 3yO0iB 13 3agHBOI
KOHTAKTHOI ITO3UIIi] B MTOJIO’KEHH] 3BUYHOI OKJII03ii. CKaTh ropOKiB, AKi 3aBaKalli CariTalbHUM pyXam
HIDKHBOI IeJIenH 3inuti(oByBau.

Bepmman onopHux ropOkiB (migHEOIHHUX BEpXHIX 1 MIYHUX HIDKHIX) HE 3INUTIOBYBaIH,
00 YHUKHYTH JecTabimi3arii HeHTpatbHOT OKITI03il. BUKITIOUEHHSAM 13 MpaBWII CTAIH BEPIIMHU THX
ropOKiB, SIKi KOHTAaKTYBaJIH B TOJIOKEHHI IEHTPAIBHOI OKITIO3ii, IEHTPaTbHOMY CHIiBBITHOIICHHI, a
TaKOX IMPH OIYHUX pyXaX HIOKHBOI IIeJIend Ha OamaHCyrodiid CTOPOHI.

ExcrenTpuyHi mepequacHi KOHTAKTH cCIIOCTepirajucs B OIYHMX OKIIO3isfX (Ha pobodiit i
OanmaHCyrOUill CTOpOHax), a TaKOX MpPU MEepexoli HWKHBOI INeNenH i3 MOJOXKEHHS UEHTPaIbHOT
OKJIIO311 B TIOJNOXKEHHsI TNepeAHboi okmo3ii. CrovaTky 3inutidyBaiu mepeAadacHi KOHTAKTH Ha
OaylaHCYIOUill CTOpPOHI, 100 YHUKHYTH NEpPEIIKOJKAaHHIO 3MHKaHHS 3y0iB pPo00Y0i CTOPOHWU.
[TpodapboBani minsHKY, MO OyaM po3TamioBaHi OnmK4Ye 10 HEHTPAIbHOI ¢icypu, 30epiranu, mod He
MOPYUIyBaTH UEHTPUYHI KOHTAaKTH. JlaTepoTpy3iiiHi mepequacHi KOHTAaKTH 3inuTioBYBasy,
OpIEHTYIOUMCH Ha IIOJIOKCHHS HEHTPaJbHOI OKIO3ii. SIKI0 HWXKHIH IIYHUH TOPOOK YTpUMYE
OKJTFO31H{HY BHCOTY, TO 3iILTi(hOBYBAaHHIO MiNISATAB CKAT BEPXHBOTO MIIYHOTO TOpOKa 1 HABITaKH.

[Namienram 3 cepemHiMH 1 BeNMUKUMHU AedeKTaMH 3yOHHX DPAIiB BUOIPKOBE MPHILTI(OBYBAHHS
3yOiB TPOBOMWIM 3 IHTEpBAIOM 3-5 MAHIB UIA amanTalii MapoJOHTa 1 HEWpOM S3eBOi CHCTEML.
BpaxoByroun HasBHiCTh 3axBoptoBaHb CHILC, TpuBamicTh KOXHOI mpomeaypu ckopodyBamacs mo 20
XBWJIMH, TOMY 1 30iibIIyBajiacs KUTBKICTH BilBiAyBaHb. B TOCTpiii cranmii 3aXBOpIOBaHHS MapoiOHTa
BUOIpKOBe MpUILTiIQpoBYBaHHS HE TIpoBOIIOCs. st aganTartii mapooHTa i HelpoM’si3eBoi CHCTEMH YCiM
TIAIIEATAM TTICIIS 3aKITFOYHOT OKITFO31iHOT KOPEKIIil BUTOTOBIISUTH OKITFO31HHI Karu Ha HIDKHIO 200 BEPXHIO
iesIeny, 3aJIeKHO BiJl KIIHIYHOT cuTyarlii. J{is BUTOTOBJICHHS Kaly 3HIMaIX aHATOMIYHUM BiIOUTOK Ta
BiMBaM MoJiesb. [TacTHHKY TepMOILITIACTHYHOTO MaTepiary TOBIIMHOIO Bifl 1 10 2 MM po3irpiBajiu i mif
TUCKOM OOTHCKaIM 1 Ha TINCOBi MoOJeNi BepXHbOI a00 HWKHBOI IHNEJCNMA 3 OJHOMOMECHTHHM
¢dopmyBaHHSIM OIYHHMX TMEJIOTIB, TOMY TMOJAJbIIa KOPEKIlis OKIIO3IHHMX KOHTAKTiB HE TPOBOMIIACS.
Takok OKJIFO31MHI KaIlii BAKOPUCTOBYBAJIH JJIs IPOBEICHHS PEMIHEpaTi3yrouoi Tepartii.

VY ocib 3 peBMaTOIMHUM apTPUTOM, IO MajH CepeiHi i Benuki JedekTn 3yOHHX psaiB Ta
ITHOpYBall 3aCTOCYBaHHS Kall MPOTATOM TIDKHA TICHs TIPOBEJACHOI OCTaHHBOI TMPOLEAYypU
BUOIpKOBOro NpuuLIioByBaHHS B 65% BHUNaIKiB BiAOYyBanocs 3aroCTPEHHs] PEBMATOIJHOTO apTPUTY.
INamieaTn ckapxwimcss Ha TmosABY OompoBux BiguyttiB B maunstami CHIIC, yckmamHioBaBcs
JETNPECUBHUI CTaH, BUHHUKAaB JUCKOM(POPT B MOPOXHMHI poTa. Y NPAKTUYHO 3A0POBHX 0Ci0
JUcKOoM(OPTHI BiguyTTs B 3yOoiienenHii cucremi Oynu e y 14% Bumnaakis.

[lamieHTaM 3 pPEeBMATOIMHUM apTPUTOM BHOIpKOBE NMPHUILTIPOBYBaHHS 3yOiB Tpu JedeKTax
3yOHOTO PSAIy CEPeaHBOI 1 BEIMKOI MPOTSHKHOCTI HEOOXiAHO MPOBOIUTH i KOHTPOJIEM OKITFO31HHUX
Kall A7 CTBOPEHHsS BiZHOCHO cTaliabHOI OKJIIO3i1 Ta IMOMNEPEINKEHHS CHMIITOMAaTHKH M’ SI3€BO-
Cyrio00Bo1 AUCHYHKIIIT, 0 MOXKE CIPOBOKYBATH 3aroCTPEHHS PEBMAaTOINMHOrO apTpuTy [5,6]. Bys-
SKi 3MIHM B OKIIIO3IMHUX B3a€MOBIJIHOIICHHAX, TUCKOM(POPT B IMOPOXKHHHI POTa B MOJAIBIIOMY
CIPUYMHATHMYTH BiICTpOUEHE OPTOIIEINYHE JIiKyBaHHSI.

BucHoBku. Takum 4MHOM, METOJ BHOIPKOBOI'O MPHILTI()OBYBAaHHS € OJHUM i3 HaHOiNbII
e(eKTUBHUX 1 OO0OB’A3KOBUX METOJIIB OKJIFO3IMHOT KOPEKIli, SKU 03BOJISE JOCSAITH BXKE Ha
MOYATKOBUX €Tamnax JIKyBaHHS PIBHOMIPHOTO PO3MOALUTY JKYBaJlbHOTO HaBAaHTaXEHHsS Ha 3yOHI Ocli,
3HSATH TpPaBMy 3 MApOJOHTY, CTBOPUTH BIJHOCHO CTaOUIbHY OKJIIO3iH0 Ta YCYHYTH OKIJIIO3iHHI
nepeayacHi KOHTaKTH B O14HIN Ta MepeIHil OKITH031sIX.
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Beryn. HeBnimHHE 3pocTaHHSI 3aXBOPIOBAHOCTI Ha IykpoBuil giader (L) 2 tumy y BchoMy
CBITI CBOTOJIHI CTAHOBUTH 3HAYHY MEMKO-COIIaJIbHY MPOOJIEMY Y 3B'SI3KY 3 BaXKKUMH HACIIIKAMU JIJIS
31I0POB’sl, TPAIE3aTHOCTI, TPUBAIOCTI Ta SKOCTI KUTTS XBopuX. ko B 2017 p. yacTKy JrojeH, ski
CTpaXJarTh Ha fiader, ouiHioBaiu B 8,8%, To B 2045 pomi mporHo3yeThesi 301IBIICHHS IIHOTO
nokasHuka 10 9,9% [Ogurtsova 2017].

Bimomo, mo xBopi Ha LIJ] 2 Tumy HanexaTh A0 TPYIU BUCOKOTO PU3HKY CEPIEBO-CYJANHHHX i
HUPKOBUX JUCHYHKIN, BiIoMi (aKkTOpH PU3UKY SKHX BKIIOYAIOThH TillEPrIIiKEMIilo, JUCIIMIAEeMIlo,
rinepnpoayKIil0 CEeYOBOi KHCIOTH, LI0 YacTO CYNPOBODKYETHCS apTepialibHOIO TiNEPTEH3I€I0 Ta
anpOyMiHypi€to, ToMy 00poThOa 3 UMMM YNHHUKAMHU € KPUTUYHO BaXKJIMBOIO JUISl 3MEHIICHHS PU3HKY
yekaagaens L] [Lu 2016, Kuwabara 2018, Xu 2018].

3axsoproBanHs Ha L1/] 2 Tumy, 1110 po3BUBA€ETHCA HA OCHOBI CHHAPOMY 1HCYJIIHOPE3UCTEHTHOCTI,
BUKJIMKA€ TIOPYLICHHS BCiX JIAHOK MeTa0oIi3My, Y TOMY YHCIi 3MiHHM JIMiIHOTO Ta ITypHHOBOTO OOMiHIB.
OnyOniKOBaHO YHMCJIEHHI pe3yJbTaTH BHBYCHHS B3a€MO3B'A3Ky Tomorpagii >KMpoBOi TKaHUHHU 1
MeTaboNiYHUX TOpYLIeHb, HA MIJCTABI SKMX OXHPIHHS Ta NEPEBAXHUH a0IOMIHAJIBHUM PO3MOILT
’KHPOBOT TKAHUHU MOXKHA PO3TIISIATH SIK MapKep PU3MKY PO3BUTKY CEpIIEBO-CYJMHHUX 3aXBOPIOBAHb,
rinepyprkemii Ta ycknamaens LIJ12 tuny [Kiviméki 2017]. 3Mian 0OMiHy IypUHIB, 110 PO3BHUBAIOTHCS
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MapajelbHO 3 JUCMETa0oIi3MOM JIMiJIiB, 3aliMarOTh BaroMe MicCIle cepej] METaO0OIIYHUX MOPYIICHb
npu [J1 2 tuny [Ekiz-Bilir 2017, Wei 2016]. EmigeMioNoriYHUMHU TPOCTIEKTHBHUMH JTOCIT IPKEHHIMHI
JIOBEZICHO B3a€MO3AJICIKHICTDh MIXK TiEPYPUKEMI€I0, OXKHUPIHHAM, PO3BUTKOM aTepPOCKIEPO3y, PU3HKOM
rinmepresii, CC3 Ta XxpoHiuHnx HEUpKOBUX nuchynkuiit [Kuwabara 2017, 2018].

OcTaHHIM 9acOM B KJTIHIYHUX JOCIIJKCHHSIX BUKOPUCTOBYETHCS HOBHIA ITiX1]T IO BA3HAYCHHS
Mopdoiorii  abmomiHaBbHOI JKMPOBOI TKaHWHMA Ta 11 (QyHKmIl OUIIXOM pO3paxyHKy 1HIEKCY
BicuepansHoro oxwupinas (IBO) (Visceral Adiposity Index — VAI). Ileii iHaeKC BUKOPHCTOBYE SIK
aHTPOIIOMETPHYHI BUMIipH (iHAeKkc MacH Tina - IMT, 06’em Tanii - OT), Tak i MmeTabomidHI TapaMeTpu
(tpurminepumu - TI, minomporeinn Bucokoi mimbHOCTI - JIIIBILl), ToO6TO OmHOYAacCHO BpaxoBYe
XapakTep po3TanryBaHHs Ta (YHKI[IOHAIbHI OCOONMBOCTI XHpoBoi Tkanmuu [Amato 2010, 2014].
ITokazano, mo IBO, Ha BimMiHy BiJl ONEpEIHIX CYpOTaTHUX MapKepiB, JOOpe KOPETIoE 31 CTyIIeHEM
IHCYJIIHOPE3UCTEHTHOCTI, KapaiomerabomiuauM pm3ukom Ta IIJI 2 Tuny [Farzad 2012,
Mohammadreza 2012], 1o poOuTh 11€# iHAEKC MIHHUM iHCTPYMEHTOM TSl iHTETPAIbHOT OI[IHKU CTaHy
JimigHOrOo OOMiHY B mpoleci Tepamii mpoTHAiadeTHYHMMHK 3aco0aMH, SKi BIUTMBAIOTh HAa CTaH
JinigHOrO OOMiHY Ta YTBOPEHHS BicLepaibHOI KUPOBOI TKaHUHH. KpiM TOro, METoAaMu perpeciiHoro
aHaJi3y mokasaHa cuibHa acouianis mix IBO ta piBHem ypukemii (OR 6,93; 95% CI 5,79-8,29), sixa
30epiranach He3aJIeKHO Bif] BiKy, CTaTi Ta METa0OIIYHOTO (PEHOTHITY [Dong 2017].

Hanarmiduio3in  — MNOTY)KHMH 1 BHUCOKOCEICKTHMBHHMU 1HTIOITOP  HATPIH-TIIIOKO3HOTO
koTpancmoptepa (Sodium-Glucose Co-transporter-2 — SGLT-2), mist sKOro moB’si3aHa 31 3HIKCHHIM
peabcopOIii TIFOKO3U B MPOKCHMAIBHUX HUPKOBUX KaHAIBIAX. B paHIOMi30BaHUX KOHTPOJILOBAaHHX
KIHIYHAX JOCTI/DKEHHSIX TOKa3aHO, M0 BBEACHHSA Aanariiio3iHy NPU3BOAWIO IO 3MEHIICHHS
YaCTOTH CEPIEBO-CYAMHHMX YCKJIAIHEHb Ta CMEPTHOCTI y XBopux Ha LI/ 2 Tumy 3 mopiBHSHO 3
BUKOPHUCTAaHHSIM IHIIMX I[yKPO3HIKYBAIBHHUX 3ac00iB a0o0 mare6o, mo MOB’S3yI0Th MEPEeBaXKHO 3
remMoauHamiyHuME epektamu raiduto3unis  [Abdul-Ghani 2016, Birkeland 2017, Usman 2018,
Zinman 2015], 30kpema 3 BILIMBOM Ha apTepianbhuii THck [Reed 2016, Shin 2016, Sjostrom 2015,
Yanaia 2016]. V xBopux Ha L[/ 2 Ty rimida03uHN, OKPIM IIyKPO3HIDKYBAILHOTO €(PEKTY, BUKIHKAIH
JI0303aJIe)KHE 3HIKEHHSI MACH TiJIa BHACTIAOK OCMOTHYHOTO JiypeTHYHOTO e(heKTy i BTpaTtu Kajopiit
3a paxyHoOK riroko3ypii [Kim 2012, Nisly 2013, Vallon 2015].

Hocnimkenns BIumBy iHri0iTopis SGLT2 Ha ninmigHui crieKTp y OibIIOCTi BUMAAKIB BUSBUIO
nocroBipHe miaBumeHHs piBHa XC-JIIIBIL, mo cynpoBomKyBaloCh HE3HAYHHM 301IBIICHHSIM
XC-JIITHILL [Abdul-Ghani 2016, Neal 2017, Sinclair 2014]. Tak, micis 24-THKHEBOI'O TIKHIB
cniocrepiranu migsumenss XC-JINBIL (1a 0,13 mmouns/i; 95% Cl, 0,08-0,18) Ta XC-JITTHIL (1a 0,03
Mmoite/11; 95% Cl, 0,13-0,20) [Cha 2017]. B inmux poboTax He BHSIBICHO 3MiH PiBHS IIUX MOKa3HHUKIB
y mroneit [Fadini 2017, Wang 2016], mpote B eKCliepUMEHTI Ha TBapUHAX BiJ3HAYEHO, 1[0 MOMIpHE
30inpmennss XC-JIITHI ta BiNbHUX >KUPHUX KUCJIOT 1 KETOHOBHX T TMOB'SI3aHO 31 3HMKECHHSIM
excripecii penentopis JITTHIL[ renaTouutis Ta NEPEKITIOYCHHSIM CHEPreTHIHOro Merabomismy Ha
yramizaniro mimigis [Brousseau 2016]. B OKPEMHX poborax y XBOPHX Ha oa 2 THITY TTiJ] BIJTABOM
rTiIO3HHIB 3a()iKCOBAHO 3HIKCHHS TPUIIILIEPUIIIB IL1a3MH Ha TIIi MiABHICHHS IHCYIIHOYYTIMBOCT
ta moinmenHs ¢ynkmii 6era-kaitua [Abdul-Ghani 2016, Bando 2016, Ferrannini 2014, Sinclair
2014]. B cucTteMaTHYHOMY OTJISIII PaHIOMI30BaHUX KOHTPOJbOBAHUX MociipkeHsb [Y. Wang et al.,
2016] moBimomJsieThCsl, MO NpU NOPiBHAHHI edekTiB iHriditopie SGLT2 mporu mmane®o, 4oTHpH
BunpoOyBanHs (1153 y4acHUKHM) BUSBWIM 3MIHH 3arajlbHOrO PpiBHSI XOJECTEPUHY, 7 AOCIHIiKEHb
(2288 yuacHUKIB) 3adikcyBany 3MiHM B OPiBHsAHHI 3 modaTkoBuM piBHem XC-JITIBII ta JIITHII, a 8
JOCHIJDKEHB (2524 ydacHHWKH) 3ayBaKUJIH 3MiHU piBHsI Tpuriinepuais [Wang 2016].

Cepen  xopucHHMX  mo3ariikeMiuHux  edekTiB  iHrioitopis  SGLT2  Big3zHauyaeThCs
TIIFOKO303aIe)KHE  3MEHIeHHsT peabcopOmii ypatie [Kaku 2014, Vallon 2015, Zhao 2018].
YpukosypuuHa ais r1iIo3uHiB 3yMOBIICHA BILUTMBOM Ha TpaHCMeMOpaHHI TpaHCIIOPTEPH TITFOKO3U Ta
ypatiB — SGLT-2 i GLUT9. OcranHill € npejCcTaBHUKOM CIMEWCTBA TPAHCIOPTEPIB TIFOKO3H, SKUH
MEPEHOCUTh OJTHOYACHO rekco3y ((hpykTo3y) i ypaTu, 00’ €IHYHOYN NPOIECH SKCKPEIil BYIJICBOIIB Ta
nypunoBux noxigaux [Vallon 2011, Long 2015]. Tloka3aHo, 1m0 IOJCHHHUI OJHOKPATHUN TPUIHOM
pizHuX 103 nanaraigiao3uny (Big 2,5 o 50,0 mr) BuponoBx 12 TwxkHIB 3HMKYBaB KoHUeHTpauito CK
B CUPOBATII KpOBi XBOPHUX Ha 1 Mr/m1, Ipu bOMY BUSIBIIEHO HETaTHBHY Kopenﬂuiﬁﬂy 3aJIEKHICTh MK
plBH}IMI/I ypukemii, riikemii Harmie Ta HbAlc [Ekiz-Bilir 2017]. Monitopunr Fll'onpI/IKeMl‘lHOFO Ta
rinepypuKo3ypu4Horo e(eKTiB 1HF161T0p1B SGLT?2 BBaxalTh BXIUBUM Ul OLIHKH €()EeKTUBHOCTI
KoMIUTeKCHOT potuaiadernunoi Tepanii [Birkeland 2017, Usman 2018].

B pesynbrati ananizy qanux 0araThOxX paHIOMIi30BaHHMX IUIAle00-KOHTPOJIBOBAHMX KIIIHIYHUX
nociimkens, 30kpema EMPA-REG OUTCOME [Scheen 2017], CANVAS [Neal 2017], orpumano
Joka3u Ttoro, mo iHriOyBanas SGLT-2 3a jmomomororo mpenapatiB 3 TpynH TTi(Io3HHIB MOXKe
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CIPaBIITU SIK KapHioBa3OMpPOTEKTOPHY, Tak i peHomporekTopHy nito [Borg 2017, Cherney 2017,
Dekkers 2018, Kivimédki 2017, Monami 2014, Plutzky 2018, Vallon 2014, Zhao 2018]. TToka3zaHo, 1o
iari6iTopn SGLT-2 MoOXyTh 3amobiraT MOpPYLICHHIO KIyOO4koBOi (inmbTpamii Ta 3MEHIIYBaTH
CTYHiHb anbOyMiHypii y Mali€HTiB i3 3aXBOPIOBAaHHAMH HHUPOK, AKi MOB'SI3aHi 3 A1a0eTOM, L0 MOXKE
MOSICHIOBAaTHCS ~ TOCHJICHHSAM  TyOyJO-TTIOMEPYJISIPHOTO ~ 3BOPOTHOTO  3B'SI3KY,  3HMKCHHSIM
BHYTPIIIHBOTJIOMEPYJISIPHOTO THUCKY 3 CYIYTHIM KITiHIYHO HE3HAYyIIHM 3MEHIICHHSM OIIHIOBaHOT
HMIBUAKOCTI KiyOoukoBoi ¢imprpamii (IIIK®) Ta 3menmenusm rinepdinbrpartii [Fioretto 2016,
Petrykiv 2017]. BaxiuBuMH MexaHi3MaMH I[bOTO SIBHINA MOXXYTh OYyTH 3MiHH MICIIEBOTO Ta
CHUCTEeMHOTO CTYIIEHA aKTWBAIlil peHiH-aJbJIOCTEPOH-aHTIOTEH3MHOBOI CHCTEMH 1 3MiHAa HHPKOBOTO
MeTaboi3My B HampsMKy BHKOPHCTAaHHS OB e(PEeKTHBHHX EHEPTeTUYHHX CyOCTpaTiB, TaKHX SIK
ketoHoBi Tina [De Nicola 2014, Gilbert 2014, Inzucchi 2015]. Kpim Toro, BHSBJIEHO, IO JIiKyBaHHS
iariditopamu SGLT-2 mpuBOAWTH A0 3HWKEHHS BHYTPIIIHHOPEHAJIHHOTO 3alayIeHHs, MOAIOHO [0
TOTO, III0 CHOCTEPIracThCs MPH 3aCTOCYBaHHI OJIOKATOPIB PELENTOPIB aHTIOTEH3UHY, a TAKOXK MOXKE
HaJaBaTH  JOJATKOBI  MpoTH3amaibHi  e(eKTH, KOIM  TMOETHYETbCA 3 iHTiIOITOpaMu
aHrioreHsuHneperBopiotodoro ¢epmenty (AIID) [Dregan 2017]. Io3utuBHi edexTn iHridiTOpiB
SGLT-2 na pi3ni acnexktd (QyHKOI] HUPOK POONATH iX MPUBAOIMBHMH IS JIIKyBaHHS MALI€HTIB 1
niabeTnunumu nopyuieHHsMHu GyHKii Hupok [Terami 2014].

MeToro podoTH OyJI0 OXapakTepu3yBaTy e()eKTUBHICTh KOMILICKCHOTO JIIKYBAHHS 3 3aCTOCYBaHHIM
iHribiTopie SGLT-2 (mamarmiduio3nHy) MO0 BIUIMBY HA TMOKA3HWKU BYIJIEBOJHOTO OOMiHY, JIIiIHOTO
CIIEKTPY Ta piBHs ypukemii xBopux L[] 2 TuIy B 3aI€XKHOCTI BiJ] IHIEKCY BiCIIEPATLHOTO OXKUPIHHS, a TAKOXK
Ha paHHI IPOsIBA HUPKOBOI MucdyHKIT (BigHOIIeHHS MAY / KpeaTHHiH).

PesyabTaTu. O6ctexeno 63 xBopux Ha I[/] 2 Tumy (3 Hux 38 *KiHOK 1 25 YOIOBIKIB) BiKOM
oOimprre 3a 45 pokiB (55,5+8,3 p.). Kpurepii Bkmrouenns: miaraos L] 2 Tumy, BcTaHOBIECHHMH OLIbIIe HiX
3a 6 MICAIB IO TMOYATKy AOCHIHKEHHS; MpUoM TipenapaTtiB iHriditopiB AII® mporsrom He MeHIe 6
MICSIIIB, BIZICYTHICTh JIiIiTOKOPETYBaJIbHOI Teparii mpoTsaroM poky. Kpurepii BHKITFOUEHHS: HAsBHICTb
aKTUBHHUX 3alafOBaJIbHUX TPOIECIB, 3HIDKEHHS MIBHIKOCTI KIyOOdkoBOi (himpTpamii Hrkde 60
M/xB/1,73 M?, HEKOHTPOIIbOBAHA TiMEPTEH3is, IO MOTpeOyBada 3MiHM AHTHTINEPTEH3MBHOI Tepaii.
Tpusanicte 3axBoproBanHs Ha L[JI 2 Tumy cranoBuna 8,5+6,1 pokiB (M+c). Bci mamienta manu
HaJMipHy Macy Tina a6o momipHe oxwupinas (IMT 31,3+5,4 kr/m?, M+c) Ta 1eKOMIIEHCOBaHMi CTaH
BYTJICBOAHOTO 0OMiHY (piBeHb TIIKO3MILOBaHOTO TeMornobiny HbAlc cranosus §,1+0,9 %, M+o).

VY BciX TamieHTIB Ha TMOYaTKy JOCTi/KeHHs Ta depe3 12 TwxkHiB mikyBaHHsS (10 wmr
nanariiguosuny (dopkcura) oauH pa3 Ha JieHb) BUMIPIOBAIKMCh: Maca Tija, 3pict, 00’em tami (OT),
toBuuHa kupoBoi ckianku (TXKC), cucroniunmii i miactomiunuii aprepianbuauii THCK (CAT 1 JTAT),
BU3Haudanach KoHueHrtpaiiss HbAlc B kpoBi, anp0yMiHy Ta KpeaTuHiIHY B ceui. B cupoBarii kpoBi
MAI[IEHTIB HATIE BU3HAYAIM KOHIIEHTpallito 3aranbHoro xonecrepuny (XC), tpurminepuais (TT), XC
ninomnporeiniB Bucokoi minsHocTi (JITIBI), XC minomporeiniB Huspkoi migsHOCTI (JITTHIL), piBeHsb
CEYoBOi KUCIOTH. 3a BinomuMu (GopMynamu po3paxoByBau iHgekc macu tina (IMT, kr/m?), innexc
BicuepanbHoro oxupiausa (IBO) miust wonosikiB i xinok [Amato 2010], y 43 namieHTiB 101aTKOBO
po3paxoByBasiacs MBHUIKICTH Kiry0oukoBoi dinmbTparii (LLIK®D) ta BigHOmEHHS ans0yMiH / KpeaTuHIH
B ceui) [Levey 2012].

J1 BCiX KUTBKICHUX TapameTpiB MEpeBIpsIN BiAMOBITHICTh (PAKTUYHOTO PO3MOJITY PSIIiB
JIAaHUX TapamMeTpaM HOPMAIBHOI'O po3mnojiny 3a kpurepiem llamipo-Yinka. Y BUNAAKy BiAXWICHHS
BiJl HOPMaJILHOTO PO3IOJILTY, JJIsl CTATHCTHYHOI OOpOOKH pe3ysIbTaTiB BUKOPHCTaHI HelapaMeTpUUHi
METO/M BapiallifiHOT CTaTHCTUKU (Me/iaHa Ta TEpIEHTHI) a TakoX Kpurtepiii ManHa-YiTHi ams
He3aTeKHNX BUOOpoK. CTaTHCTHYHA 3HAYMMICTH Pi3HMII BCTaHOBIeHA Ha piBHi <0,05% (p<0,05).

B pesynbTati NpoBEACHUX IOCHIHKEHb y BCIX 0OCTEKEHHX JKIHOK BHSBJICHO a0IOMiHAIbHHIMA
THUIT PO3NOALTY Xupy, 3 HUX y 30% Oyna HammmkoBa Maca Tima (HMT), a y pemru mano micie
3arajbpHe okupiHHA. Cepel] YONOBIKiB abJJOMiHaNbHE OXKHPIHHS criocTepiranock y 60% BHIANIKIB, TpU
[IbOMY 3YCTPIYaIMCh Pi3HI BapiaHTH MMOEAHAHHS 3araJlbHOrO Ta a0J0MIHAJIBHOTO OXKUPiHHSA. [IpakTH4YHO
y BCIX MAalli€HTIB BiA3HAYEHO NiJIBUIIECHUH aprepianbHui TuUCK (Bume 3a 140/80 mm pr.ct.).
lnepypukemiro (I'Y), To6to konuentpaniro CK B cupoBarii kpoBi Buie 3a 420 MKMOJIB/J Y YOJIOBIKiB
Ta BuiLe 3a 360 MkMoIb/1 y xiHOK [Feig 2008] BusiBneno y 28 nauieHTiB (15 9onoBikiB i 13 kiHOK).

OO6cTexxeHHnX MalieHTiB, OKPEMO YOJIOBIKIB 1 XKIiHOK, OyJI0 PO3/iieHO Ha 2 TPyNH B 3aJE€KHOCTI
Bix 3HaueHHs IBO (tabm. 1, 2): 3 BigHOocHO HU3bKUM IBO (<3) ta 3 Bucokum IBO (>3), mo cBiguuTh
npo aucdyHkuito xupoBoi TkanuHKu [Amato 2014].
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Tabmuus 1. Kiiniko-1abopaTopHi OKa3HUKH B TPyMax YOJIOBiKiB, XBopux Ha LI/ 2 Tumy, 3 pi3auM
3HAYCHHSM iHJIEKCY BicepaibHoro oxxupinss (IBO) B mporieci sikyBanHs qanariidnozunom (M+m)

Iloka3Huku Huspkuit IBO (n = 14 Bucoxkuit IBO (n=11)
Y YOJIOBIKiB o [Micns A Ho [Micas A
JIKyBaHHS JKyBaHHS JKyBaHHSI JKyBaHHS

IBO 1,67+0,10 1,69+0,14 0,02 |4,7+0,58# 3,29+0,21*  |-1,41
IMT, kr/m? 29.6+1,32 27,3+1,23 -2,3 35,6x1,15# |32,2+1,50* |-3,4
OT, cMm 94,2+1,42 93,1+1,56 -1,1 109,7+£5,8% | 107,3+6,7 -2,4
Tosmr. 1/mr cxmanky, MM | 18,0+£3,39 17,8+3,25 -0,2 31,25£2,5# |29,55+3,23  |-1,7
["mixemist HaTIE, MMOJIE/TT | 8,84+0,47 7,51+0,31%* -1,33  19,32+0,61 7,58+0,52* -1,74
HbAlc, % 8,69+0,35 7,56+0,22% -1,13  |9,17+0,30 8,20+0,32*  |-0,97
Xonectepun, MMonb/a | 4,69+0,52 4,55+0,68 -0,14 |5,23+0,45 4,57+0,89 -0,66
Tpurninepuau Mmmoie/n |1,75+0,22 1,54+0,13 -0,21 |2,89+0,24# |2,12+0,13*  |-0,77
X C-JITIBIL, mmons/n | 1,08+0,07 1,12+0,08 +0,04 |0,98+0,06 1,05+0,07 +0,07
X C-JIITHIL, mmons/m  |2,58+0,14 2,62+0,25 +0,04 |(2,85+0,22 2,67+0,34 -0,18
X C-JIITAHII, mmons/n |1,37+0,08 0,97+0,07 -0,40 |1,82+0,09# |1,31+0,07* |-0,51
Y prkemist, MKMOJIB/TT 375,9+15,5 |341,3+26.4 -34,1 |523,2+17,8%# |460,6+16,3* |-62,5
CAT, MM pT.cCT. 158,4+3,7 141,3+3,5* -17,1 [167,444,1 143,2+3,2%* -24,2
JIAT, MM pT.CT. 88,5+3,0 86,5+3,5 -2,0 93,0+2,2 85,5+3,9 -7,5

A — pi3HUIIA TOKA3HUKIB /IO 1 MicTs JIIKyBaHHS (B OMHUIIIX BUMIPY IIUX MTOKa3HUKIB);
* — BIPOTIAHICTH PI3HHII MIX MOKA3HUKAaMH 110 i micis gikyBanus (P <0,05);
# — BIpOTIAHICTE PI3HUIN MK BUXITHHUMH IMOKa3HUKaMH B 1-ii Ta 2-iif rpymax (P <0,05)

Tabmums 2. KiiHiko-mabopaTopHi MOKa3HUKH B Tpymax *iHOK, XxBopux Ha LI/I 2 tuny, 3 pisHUM

piBHEM iHzIeKCy BiciepaibHoro oxupits (IBO) B mporieci sikyBanHs qanarstiguiozuHom (M+m)

IToxasHuku Huspkwuit IBO (n = 20) Bucoxkuit IBO (n = 18)
y KIHOK Ho [Micns A Ho [Micas A
JIIKYBaHHS JIIKYBaHHS JIIKYBaHHS JIKYyBaHHS

IBO 2,36+0,24 1,52+0,39 -0,84 |5,34+0,35# |3,97+0,45* |-1,36
IMT, Kr/m? 29,3+1,8 27,113 -2,2  |36,7x1,4# 32,5+1,2% -4,2
OT, cm 100,4+4,3 98,3+5,5 -2,1  1109,0£4,9# |104,2+3,9 -4,8
ToBILL. /1 CKIaaKu, MM | 26,442 4 25,3+3,0 -1,1 |36,3+1,8% 34,8423 -2,5
[mikemist HATIIE, MMOJIB/T | 7,96+1,35 6,59+1,23 -1,37 |10,62+0,78# |8,54+0,37 -2,08
HbAlc, % 7,91+0,33 6,95+0,25* -0,95 |9,46+0,33# |8,42+0,40* |-1,04
Xonmectepun, MMoib/a | 4,69+0,52 4,52+0,21 -0,17 |5,23+0,50 4,75+0,59 -0,48
Tpurminepuayu MMojb/it | 1,54+0,22 1,27+0,22 -0,27 |2,93+£0,22# |2,24+0,21* |-0,69
UITIBIL, Mmmosb/i 1,22+ 0,07 1,27+0,06 +0,05 | 1,02+0,06 1,08+0,08 +0,06
UITTHILI, MmMosib/n 2,78+0,54 2,41+0,65 -0,37 |3,38+0,42 2,91+0,33 -0,47
UITTIHIL, mmoms/a 0,79+0,11 0,66+0,09 -0,13 [1,25+0,12# |0,85+£0,05* |-0,40
'Y pukemisi, MKMOJIB/JT 310,3£19,3 |298,5+£21,6 -11,5 (439,0+£18,6# |385,3+15,2* |-53,7
CAT, mm pT.CT 144,9+3,04 |134,6+3,0* -10,3 157,043,464 |145,3+3,33* |-11,7
JIAT, mm pT.cT 86,19+4,22  |85,3+£1,28 -0,89 |87,7+2,45 85,9+2 41 -1,8

A — pi3HMLS TOKA3HUKIB J10 1 TiCIs JIiKyBaHHS (B OOUHUILIX BUMIPY LIMX IMOKA3HUKIB);

* — BIpOTIAHICTH Pi3HMII MiXK TTOKa3HUKaM¥ 10 i micns mikyBarus (P <0,05);

# — BIPOTIAHICTD PI3HUII MK BUXIJJTHUMH NOKa3HUKaMH B 1-iii Ta 2-iii rpynax (P < 0,05)
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3 tabmuie 1 1 2 BUAHO, IO TPYIU MAIIE€HTIB KOXKHOI CTaTi, BUIIEHI 3a BenmuunHOO 1BO,
BIJPI3HSJIMCH OJHA BiJ OAHOI 3a piBHEM HU3KM IOKa3HHUKIB, SIK THX, IO BXOAATH 10 (opMymu
po3paxynky IBO (IMT, OT, TI'), Tak i He3aJle)KHUX BEIUYMH, a came piBHsA riikemii Hariie, XC-
JITAHIL, pieus ypuxewmii (P<0,05). IIpu npomy B rpymax 3 Bucokum IBO kmiHiko-mabopatopHi
XapaKTepUCTUKU OymH ripmmMu (Mayu Oiblie BigXWICHHs BiJl HOPMH), HiX B rpynax 3 Hu3skuM [BO.
e cBimunte mpo Te, mo migBumeHHs iHAekcy IBO BimoOpaskae mopymieHHS HE TUTBKH JIMITHAX
MMOKA3HUKIB, aJe i TICHO TMOB'S3aHUX 3 HUIMHU TIOKa3HUKIB BYTJIEBOJHOTO Ta ITyPHHOBOTO OOMIHY.

[licas 12 TwkHIB JNiKyBaHHS 3 3acTOCyBaHHAM iHTiOiTOpiB SGLT-2, Ha T 3araibHOTO
TIOJIIIIIIEHHS CTaHy KOMIIEHCAIlil 3aXBOPIOBAHHSA, Y MAIIEHTIB 3 BUCOKUM piBHeM IBO cmocTepiranoch
JIOCTOBIpHE 3HMKEHHS I[HOTO 1HAEKCY, IO Bi0yBaIoCh B OCHOBHOMY 3a paxyHOK 3HmKeHHS IMT Tta
OT. VY rpynax xBopux 3 Hu3bkuM IBO He BusBieno nocroBipaux 3miH IBO, IMT Tta mimigaux
MOKA3HUKIB. Y BCIX TpyIax 3HU3UBCS piBeHb cUcTOomgHOro AT.

Konnenrparmiss CK B cupoBaTiii KpoBi YONOBIKIB 1 KIHOK IOCTOBIPHO 3HHM3WJIACh y 0cCi0 3
BucokuM IBO, ne moyaTtkoBo crocTepiraiachk TimepypuUKeMis Ha TIIi 3arajlbHOr0 Ta abAOMiHaJILHOTO
OXUpiHHA. 3MeHmIeHHs cryneHs [Y Moxe OyTu moB'si3aHO 3 iHTiIOyBaHHSM Janariiiio3uHOM
peabcopOitii ypaTiB B HHUPKOBHX KaHAJIBLIAX, AKE BiJIOYBaEThCA TapajesbHo 3 OJIOKYBaHHSIM HaTpiii-
3AIEKHUX TpchnopTeplB rimoko3u. B rpynax 3 HuzpkuM IBO piBens BuxigHa xonuenrtpaunis CK B
CHpOBaTul KpOBI YOJIOBIKIB 1 JKiIHOK HE MepeBHIIyBalla MeXi ctareBoi HopMHu. OTpUMaHi pe3ylnbTaTu
1IOI0 TiMOYPUKEMIYHOTO Ta TiMOTEH3UBHOTO e(eKTiB Jamarmiuio3uHy, sKi IPOSBISIOTHCS
napaienbHo 10 3HWKeHHs [BO, BiAMOBiAalOTh JaHWUM JiTEepaTypH, J¢ OOTPYHTOBAHO BHKOPHCTAHHS
ingexcy IBO B sikocTi Mapkepa mopyiieHHS oOMiHy cedoBoi kuciotu Ta pusuky CC3 [Dong 2017,
Kuwabara 2017, Zhao 2018].

3 obcrexxennx marieHTiB 3 L[/l 2 Tumy, y rpymi 3 43 oci6 (28 xiHok 1 15 4omnoBikiB) Oymio
JIOCITI/DKEHO XapaKTepPUCTUKYA HUPKOBOI (QYHKIII Ha TIi JiKyBaHHs Aamarmidruo3umHoM. Ha mouaTky
JOCHiDKEeHHs Y Oinbinocti nauieHTiB (N=32, abo 75%) mana micue MikpoansOyminypis (MAY), mo
BH3Ha4alach mpu q000Bii exckpemii anmpOyminy ceui (UACR) y mexax Big 30 mr/tr mo 300 mr/r. ¥V
pewrtu ob0ctexenux (N=11, abo 25%) 3adikcoBano MakpoansOyMmiHypito (ekckpeus anpOyminy >300
MI/T). ¥ BCiX Malli€HTIB, HE 3BA)KAaIOYH HA MPHUIOM aHTHTINEpTCH3UBHUX 3ac00iB (iHTiOiTOpiB AIID
abo OIOKaTOpiB aHTiOTEH3MHIIEPETBOPIOIOYOTO (EepMEHTY), Bia3HaueHO NomipHy rineprensito (CAT
/AT B cepenabomy 152 /91 MM pr. CT).

[Micns 12 TwxkHiB npuiioMy nanarmi(ao3uHy y Tali€HTIB CIIOCTEPIiragoch MOJIMIICHHS
[JIIKEMIYHOTO KOHTPOJIIO, 10 MPOSBUIIOCH 3HWKEHHsAM KoHueHTpamii HbAlc y mnopiBHsSHHI 3
BUXIJIHUM piBHEM HpI/I6HI/I3H0 Ha 0,5%, 1o y BiJICOTKOBOMY PO3PaxyHKy CTaHOBHT 6,1% (P<0,05)
(tabn. 3). Y XxBOpUX HE BIJI3HAYEHO JOCTOBIPHOTO 3MEHIICHHS Macu Tija (B cepennbomy -0,75 Kr,
P>0,05), ta IMT (-0,3 xr/m?, P>0,05), npote He BifOyI0Cs TaKOX i HiJABUILIEHHS MX MOKa3HUKIB. [Ipn
IHOMY OYJIO BiJ[3HAYEHO HEBEJIMKE 3MEHIIEHHS CTYINeHs abOMiHaJbHOTO OKHPIHHS, BUMipIOBAHOTO
3a obcsrom Tamii, Ha 4 cMm (-3,5%, P<0,05).

Tabmuns 3. J[nHamika KiTiHIKO-Ta00paTOPHUX MOKa3HUKIB y xBopux Ha LIJ] 2 tumy (n=43) B
nporieci JikyBaHHs Aanarmigiosuaom (M+m)

Ioxaznuku o nikyBaHHS Uepes 4 TuxkHI Uepes 12 TiwkHIB A
npuiomy npuiiomy AabeC A%
jganarnidio3uHy | nmanarmidiao3uHy

HbA1lc, % 8,1£0,13 - 7,6+0,19%* 0,5 -6,1

Maca Tina, kr 84,4+0,83 83,8+0,90 83,62+0,58 -0,78 -0,92

OT, cm 113,5+1,04 112,3+1,10 109,1+0,89* -4 -3,52

IMT, xr/m? 31,0+0,30 3,7840,33 30,7+0,21 -0,3 -0,97

CAT, mm pT.cCT. 152,0+1,37 150,4 £1,45 144,4 +£1,12% -7,60 -5,0

HAT, MM pT.cT. 89,77+1,35 88,89+1,95 86,15+1,72 -3,62 -4,03

A — pi3HMLS TOKA3HUKIB J10 1 TICIs JiKyBaHHS (B OOUHUILIX BUMIPY LIMX MOKA3HUKIB);
* - IOCTOBIpHA Pi3HUILIS IOKa3HUKA ITICIIs JIIKYBaHHS 3 BUXigHuM piBHeM (P<0,05)

B miporieci nikyBaHHS y NMAIi€HTIB BiI3BHAYEHO 3HAYHE 3HMKEHHS CHCTOJIYHOTO apTepiallbHOTO
THCKY (CAT) Ha 7,6 MM pr.cr, (P<0,001) mo cknano 0,5% Bix BuximHoro piBHs. He BusiBIEHO
JIOCTOBIPHOTO 3HWKEHHS fiactonigaoro Tucky (P>0,05).
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BusHaueHHs TNOKa3HMKIB HHPKOBOI (yHKWii B AWHAMILl JiKyBaHHA JanariidiIo3uHOM
MOKa3ajo, IO JOCTOBIpHE 3MEHIICHHS eKCKpellii ampOymiHy c ceuero (Ha 33%, P<0,01)
CIIOCTEPIraioch 3a BiICYTHOCTI 3Hauymioro 3HwkeHHs IK®D (-3,5%, P>0,05), mo y3romkyeTrsbes 3
nanumu Jiteparypu [Petrykiv 2017]. Lli 3miau 1o0pe BinoOpakye MO3WUTUBHA JMHAMIKA MMOKa3HUKA
BigHOIIEHHs anbOyminypii o kpeatuninypii (UACR), 3HIKEHHS SIKOTO CIOCTepiraioch Bxke uepes 4
TWKHI JTIKyBaHHS Ta 3aJIUIIAJIOCh CTa0UTBHUM Ha 12My TrokHI, ckiagaroun 39% Bim BUXiTHOTO PiBHS
(Tabm. 4).

Tabmuus 4. BigHomenns ans0yMin/kpeaturin B cedi xBopux Ha /12 (n = 43) B munamimi

JKyBaHHS JanariiI03uHOM

CTaTHCTUYHHI ITOKa3HUK

BinHomenHs anp0yMiH/KpeaTHHIH, MI/T

Jo nikyBaHHS

4 TWKHI JTIKYBaHHS

12 THXHIB JIKYBaHHS

Meniana 75,0 475 50,0
CrannmapTHe BiIXHICHHS () +8,65 +11,3 +13,9
M=+m 74,5+1,32 47,8+1,73* 50,2+2,12%*
Minimym 54,0 335 33,0
Makcumym 167,0 127,0 128,0

A -40,0 (-23,9%) -39,0 (-23,3%)

A — pi3HUIIM TOKA3HUKIB /IO 1 MicTs JTIKyBaHHS;
* - IOCTOBiIpHA PI3HUIIS TIOKA3HUKA TICIIs JIIKYBaHHs 3 BUXigHuM piBHeM (P < 0,05)

[lig BIMBOM JIKYBaHHs CHOCTEpIiraiucsi 3MiHH BiAHOWICHHS albOyMiH/KpeaTWHiH B cedi y
MiArpymnax MaieHTiB sIK 13 TMOYaTKOBOIO MikpoanbOyMminypieto (-35,4%; P < 0,05), tak 1 3
Makpoansoyminypieto (-28,3%; P<0,05). Yactka marmieHTiB, y SKUX Ha 12My TIDKHI JiKyBaHHS
Janarmiio3nHOM eKCKpellist anbOyMiHy 3MeHImwinach mnpuHaiiMHi Ha 30%, craHoBuma 49,5%
(21 mamient). BimcoTok mami€HTiB, sKi B pe3yibTaTi JIKyBaHHA MepeHlrIM 3 KaTeropii
MaKpoansO0yMiHypii 10 MiKpoanbOyMiHypii a00 HopMoansOyMiHypii, cranoBuB 41% (18 ocib).

TakuMm 4YHHOM, TIpOBEJCHE JOCH/DKEHHS IMPOJEMOHCTPYBAJIO MMO3UTUBHHUN  BIUIUB
3acTtocyBaHHs Tepamii iHriditopom SGLT2 manariidno3nHOM Ha NMOKa3HUKH, IO XapaKTEPU3YIOTh
PHM3MK Ta OJHOYACHO BHCTYIAIOTh NMATOT€HETHYHHMH YMHHHKAMH PO3BUTKY CEpLEBO-CYIMHHUX Ta
HHUPKOBUX YCKJaIHEHb y XBopux Ha LIJ] 2 tumy. 30kpema, BUSBICHO 3HW)KEHHS DPIBHS YpUKEMIi,
HUPKOBOI €KCKpelii allkOyMiHy, apTepiaJbHOTO THCKY, IO Beie 10 peHonpoTekiii. EpexT mikyBaHHS
3aj1e)KaB BiJ TIOYATKOBUX MOP(}O-(QYHKIIIOHATBHUX XapaKTEPHCTHK BicLepalbHOI KUPOBOI TKaHMHH,
OI[IHIOBAaHMX 32 BEIMYMHOIO I1HJEKCY BICHEPaTbHOTO OXHUPIHHSA, a TaKoX B 30epexeHHS
¢binpTpariitHoi GyHKIT HUPOK.

BucnoBku.

1. 3acrocyBaHHs mpemaparty 3 TpynHu iHriOiTOpiB Hanll/I TJIFOKO3HOTO  KOTPAaHCIopTepa
L[anarm(pnosnﬂy y xBopux Ha [IJ[ 2 Ty 3 BUCOKMM 3HAUCHHSIM 1H;[e1<cy BlC]_[epaJ]LHOFO O)KI/IleHSI
(IBO), Ha i 3HmxkeHHs piBHA Tiaikemii Ta IMT, cripusiio 3HHKEHHIO PiBHS yPUKEMIi i CHCTOJIIYHOTO
AT, mo MOXe 3MEHIINTH PH3UK CEPLEBO-CYMHHHX yCKIIATHCHb.

2.V rpyrax YOJIOBIKIB 1 %KIHOK 3 HU3bKMM piBHeM [BO He 3ahikcoBaHO JOCTOBIPHMX 3MiH MTOKAa3HHUKIB
IBO ta xoHnentparii CK B cHpoBaTiii KpoBi, sIKi BiJ] caMOTO MOYaTKy 3HAXOAWINCH Y MEXaxX HOPMHU.

3. 'V zarameHiit rpymi xBopux Ha [[/12 micns 12-THKHEBOTO KypCy JIiIKyBaHHS JIAnariiIO3HHOM,
Ha T 3HWKeHHs piBHI HbAlc, cryneHs aOmoMiHanbHOrO OXUpIHHS Ta CHUCTOJNIYHOTO apTepiajbHOrO
TUCKY, CIIOCTEpIraioch 3MEHIIICHHS BiTHOIICHHS anhOyMiH / KpeatuHiH B cedi (Ha 39%) Oe3 3MmiHM
HIBUJIKOCTI HUPKOBOI (pinbTparii, 0 BKa3ye Ha peHOIIPOTEKTOPHUM e(eKT mpenapary.
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Beryn. Yebsoro mpoiinnio 24 poku (3 16 uepsHsS 1993 poky) sk B Ykpaini OyJ10 3ampoBaIKeHo
MOOUTBHUI 3B’SI30K 1 3/1HCHEHO MepIINi A3BIHOK 3 MOOiTBHOrO TenedoHy. 3a Il pOKH KiIbKiCTh
MOOLTEHUX TenedoHiB cTana OiIBIIO 32 KIJIbKICTh CTallioHapHUX JoManiHiX Tenedoni. Cepen THX,
XTO BUKOPUCTOBYE MOOUIBHUI TenedoH, BKe HE TiIIbKH JIJIOBI JIIOAM, a W IIKOJSApI Ta CTYJEHTH, 1
HaBiTh MalltOKH. MOOUTBHI panioTeNeOHN CTaal HE TIIBKH HEOAMIHHUM aTpHOyTOM CydacHOi
JIFOJWHH, a TOJ0BHE — 1i HaAIMHUM IOMIYHMKOM, a/UKE€ B CYYaCHOMY MOOUIBHOMY TejedOHI, KpIM
3B’ 13Ky 3 aDOHEHTOM, € 1 pazdio, 1 hoToamapar, 1 Bijeokamepa, 1 TeJIEBI30p, 1 KOMII FOTED, 1 JIXTapHK, 1
HaBiratop, i OyIWIbHUK, 1 OaraTo 4oro inmoro. Came HasBHICTh MOOUILHUX TeleOHiB JOIIOMArae y
BaXKWX JKUTTEBUX CHUTYaIlisiX, Oepeke Jroneil Bif HeOe3nekH, a iHoal i pATye )uTTia. Tomy cydacHa
MOJIOAb 6araTo yacy MPOBOJHTS 32 MOOUTBHUM panioTesnehoHOM, SIKU ABJIsiE CO00I0 MaorabapuTHUN
npUuHoOMO-TIepe1aBaIbHUI arapar 1 € pKeperoM eneKTpoMmarHiTHoro sumpomiHioBanHs (EMB) 3
HIAPOKUM CIIEKTPOM 4acTOT — Big 450 mo 2700 MI' mpu MiKOBUX 3HAYEHHSX IMOTY)KHOCTI B Jlara3oHi
Bix 0,1 mo 2 BatT, AK 3a3HAYAETHCSA BeecBiTHROO oprafizamieto oxoponu 3m0pos’s (BOO3) [2].

Mertoro crarTi € OrISA  BITYM3HAHUX 1 3apyODKHUX JIOCHIDKEHb IOJ0  BIUIUBY
€JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS MOOUITBHOTO pajioTenieOoHy Ha 3I0pOB’ S JIFOAMHU.

JlitepaTypHuii orisaa. Yci Giojoriudi edekTy, Mo BUHUKAIOTH MPH JIii €IeKTPOMarHiTHOTO
BUTIPOMIHIOBaHHSI, TIOJIUISIOTH HA JIBI TPYIIH: TEIUIOBI Ta HETEIUIOBi [7, 9, 13, 14].

TensoBuii epexT Jii €NEKTPOMArHITHOTO BUIPOMIHFOBAHHSI TIOJISITAE B TOMY, IO €IEKTPOMArHiTHA
EHEpTisl TOTJIMHAECTHCS TIIOM JIFO/INHY 1, TIEPETBOPIOIOYHCH HA TEILIOBY, po3irpiBae Tio ¥ okpemi opranu. Y
M061.]'IBHOMy Tesne()OHi OCHOBHIM eneKTpOMarmTHHM BPIHpOMlHIOBa‘{CM € aHTEHa, sIKa 3HAXOIUTHCS 30BCIM
NOpsi7 i3 BYXOM, OKOM 1 TOJIOBHMM MO3KOM, Ha sIKi Il Jli€ eJleKTpOMarHitHe mone. Y pe3yJsbrari Lboro
TeMIieparypa OKpeMHX AULTHOK Tila i TOJOBHOTO MO3KY MinBuILyeThes. Ilin dac TpuBanoi po3MoOBH Lier
eeKT MOKHa BiIUyTH Y Mi/IBUIIEHH] TEMIIEpaTypy BYIIHOI pAKOBUHHU.
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HerennoBuii edekT [ii €JIEKTPOMArHiTHOrO BUIPOMIHIOBaHHsS TIOB’SI3aHMH 31 3MiHaMu
MPOHUKHOCTI KIITHHHUX MeMOpaH, 30y/UIMBOCTI TKaHHH (OCOOJMBO HEPBOBOI), CTPYKTYpHHUMH abo
XiMiuHUMH TIepeOy10BaMU Ta MOPYILICHHSAM (epMEHTATUBHUX MPOLECIB 1 HEPBOBOI Iepenayi.

EnextpomarHiTHe BHIIPOMIHIOBaHHS CTBOPIOE €JIEKTPOMArHiTHE IOJ€ 1 MEBHUM YHHOM
BIUIMBAE HA OPraHi3M JroAuHU. ToMmy B YkpaiHi MiHICTEpPCTBOM OXOPOHH 3JI0POB’Sl 3aTBEPAKEHO
CaHiTapHI HOPMH Ta TpaBWJa 3aXHCTy HACEJICHHS BiJ BIUIMBY €JNEKTPOMATHITHUX BHUIIPOMIHIOBaHb
(1996 p.) [8] Ta 3mium mo mux (2017 p.) [17].

Hespaxkatoun Ha 3asBM TiraHTiB IHAYCTpii MOOITBHOTO 3B 53Ky, IO OIPOMIHEHHS BiJ
MOOITBFHOTO TeneOHy HE CTAHOBJIATh HEOE3MEeKH IS 3I0POB’Sl JIOAMHM, JOCIIHKEHHSM BIUIUBY
€JICKTPOMArHITHOTO BHUIPOMIHIOBAHHS MOOLTBRHUX TeNe(OHIB 3aiiManucs Oarato MOCTIIHHUKIB B
OaraTpoX KpaiHax CBITY.

Brepmie moTenmniliny HeOe3neKy BHUIPOMIHIOBAHHS MOOUTHHHX TeneOHIB s 370pPOB A
JIOWHA 3aCBITYHIIA CEPis €IMAeMiOIOTIYHUX JOCTIHKEHb MBEICHKINX OHKOJIOTIB MiJ KEPiBHUIITBOM
npogecopa JI. Xapmemna [26]. Tak Oyno BCTaHOBJICHO, IO Cepel] OOCTEKCHHMX MAIi€HTIB, KOTPi
AKTUBHO BHUKOPUCTOBYBAIM MOOUNBHHUI 3B’S130K ynpolIoB 10 pokiB, pU3HK PO3BUTKY HEBPUHOMH
CIIyXOBOTO HEpBY Ta TJIOM 3pOCTa€ Maibke YTpUUi MOPIBHSIHO 3 0co0aMH, MI0 HE KOPHUCTYBAIUCS
MOO1TEHUM 3B’ s13k0M. [IpH boMy B 0ci0 32 YMOBU TPHUBAJIOTO KOPUCTYBaHHS MOOUILHUM TeiedoHOM
TINBKK 3 OJHOTO OOKy TOJIOBH, PH3HMK PO3BHTKY TJIiOM 3pocTaB Oinblie HiXK y 5 paziB. Skmio
KOPUCTYBATUCh MOOUTLHMM Tele)OHOM TOHAJ TOAWHY IMOIHS MPOTSATOM YOTHPHOX POKIB, 3arpo3a
PO3BHUTKY TJIIOMH Ta MEHiHT10MH 3pocTae y 3,7 i 4,8 pa3iB BiAMOBIAHO.

HaiimacmtabHImUM ~ MDKHAPOIHUM  IMPOEKTOM  CTall0  PETPOCHEKTHBHE JIOCIHIKCHHS
Interphone. 3a pesynpTaTamu iXHBOTO IOCHIIKEHHA IONPU IE€BHY HEBH3HAYCHICTh 3arajlbHUX
BHCHOBKIB OyJIO BHSIBIICHO, IO €()eKT MIKPOXBIIILOBOTO OIPOMIHEHHS BiJl MOOUIBHUX TeneOHiB
CYTTEBO 3alIeKHUTh BiJl IHTEHCHBHOCTI KOPUCTYBaHHS MOOUTRHUM TenedoHoMm [24]. Tak, pusmk
PO3BUTKY TIIIOM Y KOPUCTYBauiB MOOiITbHUX TenedoHiB 3pocTtaB y 3,77 paswu, skiio BoHu Mamu 1640
TOJTMH KOPUCTYBAaHHS MOOLTHPHHUM 3B’SI3KOM TPOTATOM 1-4 pOKiB KUTTS (HAPUKIAA, KOPUCTYBAIUCS
MOOITPHUM Telle(hOHOM TOHAA TOAWHY MIOAHS TMPOTAToM 4-X poKiB). PH3WK pO3BUTKY MEHIHTiOM
3pOCTaB y TaKUX KOPUCTYBaviB y 4,8 pasu.

Amnani3z 1 y3araabHeHHS HAyKOBUX JIOCIHIDKEHL 3 1€l mpoOsiemMu 3aiicHioe BceecBiTHs
Opranizanis Oxoponu 3mopos’s (BOO3). 3BepHeMo yBary Ha JUHaMiKy OCHOBHUX BHUCHOBKIB IIi€i
opranizanii. 2006 poky BcecBiTHsi oprani3aiiis OXOpOHH 3JI0pOB’Sl HA OCHOBI aHaNi3y pi3HOMaHITHOT
MEIWYHOI CTATUCTUKY 3 I1i€i MPOoOJIeMH BCTAHOBWIIH, IO HEMAE MEPEKOHINBHX J0KA3iB MiJBUIIEHOTO
PU3UKY BUHUKHEHHS paKy MO3KYy, SIKI 3aJieXaTh BiJ] BUKOPHCTaHHS MOOUIbHUX pajaioTenedoHis [1].
IIpore, 2011 poky excrneptd MiKHApOZHOTO areHTCcTBa 3 BHBYeHHS paky (MABP), mo BxoguTh B
cTpyKTYypy BcecBiTHROT opranizamii oxoponu 3mopos’s (BOO3), Big3HayarTh, 0 HE MOXKHA
BUKITIOUYUTH PU3UK BUHUKHEHHS ITyXJIMH TP MIOCTIHHOMY BUKOPHCTaHHI MOOUTEHUX Tene]oHiB, IpoTe
B pa3i HETPUBAIIOTO BUKOPUCTaHHS TaKUi pU3HK yKkpail HeBenukuil [15]. «llepernsHyBmm mpakTHIHO
BCI aKTyaslbHI CBiT4eHHs, poOoua rpyna KiacudikyBaja BHCOKOYACTOTHI €NEKTPOMATHITHI IOJSA SK
MOTEHIIHHO KaHIIepOTeHHI s IO JUHI», — 3asBuB J>konartan Camer, rojoBa rpynu yueHux MABP,
AK1 3aliMaJIMCs UM MUTAaHHSIM. 32 HOro CJI0BaMH, € CBIAYEHHS TOTO, L0 «MOOUIBHE» BHIIPOMiHEHHS
MOJK€E ITPUBECTH 10 PO3BUTKY IJIIOMH — OJIHOTO 3 BUJIiB IIyXJIMHHU T'OJIOBHOTO MO3KY [15].

2014 poky B iHdopmariiinomy OroseteHi Nel93 BOO3 3a3HadeHo, 10 Ha TOW dac
HAUTOJIOBHIIIMM  3aJIMINAJIOCS] PETPOCIIEKTUBHE JOCi/pKeHHs Interphone MeromoMm  «BHIaOK-
KOHTPOJIb» CEpeJl JIOPOCIHX JIIOAeH, sIKe KOOpAMHYBaiocs MiXKHAPOAHUM areHTCTBOM 3 BHUBYEHHS
paky (MABP) [2]. MeToro mporo AochijpkeHHs Oyno BHSIBICHHS 3B’SI3Ky MK KOPHCTYBaHHSIM
MOOUTEHUMY TeleoHaMy 1 pakoM B JIIJISHIN TOJIOBM Ta MHI y JOPOCIHX Itojed. Y pe3ynbrari
JochipkeHHst  Interphone  eneKkTpoMarHiTHI  1OJs, CTBOPIOBaHI  MOOUIBHUMH  Tejie(OHaMHU,
MikHapoHUM areHTCcTBOM 3 BuBUeHH: paky (MABP) npokmacudikoBaHi sk IMOBIpHUI KaHIIEPOTeH
g moger (I'pyna 2B) [2].

VY upomy x Oronereni (Ne193, 2014 p.) BOO3 Oyno 3a3HaueHo, 0 y 3B’ 53Ky 3 MOMYJISIPHICTIO
MOO1TBHUX TenedoHIB cepes MOJIOAL IXHs OpraHi3auis CIpHUs€e MPOBEACHHIO MOJANBLINX JOCHTIHKEHb
cepen wiei rpynu HaceneHHs [2]. Takoxx uuMm JoKyMeHTOM mependadanocs, mo a0 2016 poky BOO3
npoBene oQiUiiiHy OWIHKY PHU3MKY BCiX BHBUEHHMX HACHiJKiB BIUIMUBY PaJiOYacTOTHUX IIOJIB MJIS
3nopos’s. Ilpore, Ha >xanp, ciif KoHcTartyBaTH, o Hi Ha 2017 pik, Hi Ha cepeauny 2018 poky
odimiitHa orinka BOO3 1010 3a3Ha4eHOT TpoOIeMU BiJICYTHS.

3 ornsamy Ha BiCYTHICTH odimiitHoi orinku BOO3 moa0 BBy MoOiUnbHEX TenedoHIB Ha
opraHisM, 3IIHCHIMO aHaJIi3 BITYU3HIHUX 1 3apYODKHUX JIITEpATypHHUX JDKEPEIl 33 OCTaHHI POKH.
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VKpaiHCBKMMH BYEHHUMHM IIiJ] KEpiBHUUTBOM JOKTOpa Oionoriyamx Hayk [JI. flkumenka
OLIIHIOBAJIMCS BIAMOBIAHICTh PIiBHIB MIKPOXBHJILOBOTO BHUIIPOMIHIOBaHHS MOOUIBHUX TeneqoHiB
HalllOHAJIbHUM CaHITApHUM HOpMaM Ta cy0’eKkTuBHI BiguyTTs 173 crynmeHTtiB BumiiB 2-ro Ta 4-ro
piBHIB akpenuTanii BikoMm Big 17 no 19 pokiB (53,8% craHoBunu aiBuata, 46,2% — XJomii) mia yac
TPUBAJIOTO KOPHCTYBaHHS MOOINbHMM 3B'si3koM [22]. Ha momenT onutyBanHs (2011 p.) crynmeHTn
KopHcTyBasiacsi MOOUTEHUM TenedoHoM Bif 3-x mo 6-tu pokiB. I[IpoBemeHe AOCHTiIKEHHS BUSBHUIIO,
0 IHTEHCHBHICTh MIKPOXBHJILOBOTO BHIIPOMIHIOBaHHS MOOITEHUX TelnehOHIB HaIllOHAITBHUX
KOPHCTYBadiB y DsJi BHUIAQJKIB HE BIJIMOBiJae HAI[IOHATHPHHM HOPMaM EJIeKTPOMArHITHOI OEe3IeKH.
PiBeHp MIOJEHHOTO KOPWUCTYBAaHHS MOOLTBHHM Tene()OHOM OIMUTAHOIO CTYAEHTCHKOI MOJOIII0 Y
Oimpmocti BumankiB (82,6%) 3HauyHO mepeBuINye MiKHapomHi HopMmu. llpm mpomy cy0’eKkTHBHI
BiTuyTTs (izmaHOoro amckomdopty abo Oomro (y TONOBI 9M y ByCl) MiA Yac TPHBAIUX PO3MOB 3
MOOinbHOrO TenegoHy BUHHMKaOTh y 20-63,6% CTyZEHTCHKOI MOJOAI 1 TICHO KOPENIOITh 3
IHTEHCHUBHICTIO IIIOJEHHOI0 KOPHUCTYBaHHS MOOLIbHMM TeiieonoM (r=0,88; p<0,05). 2014 poky
3a3HaveHi yKpaiHChKi BY€HI HaJady MOPaKTU4HI MOpagd MIOAO0 3MEHIICHHS HaJJIHIIKOBOTO
MIKpPOXBHJIBOBOTO ONPOMIHEHHS KOpHCTyBauiB MoOUTbHHX TenedoHiB [23]. Llporo x poky
cniBpoOiTHUKaMu YkpaiHcbkoro HJ/II MeauuuHu TpaHCIOPTY HAroJIOIIyeTbes PO OOOB’SI3KOBUH 1
CHUCTEMAaTHYHUH MOHITOPUHT PIiBHIB €JIEKTPOMAarHiTHUX BHUIPOMIHIOBaHb, SIKi CTBOPIOIOTHCS
MOOLTEHUMH TellehOHAMHM, a TaKOXK pPO3pPO0JIeHO MPOMIIaKTHUHI 3aXOAM: PO3pOOKa MEIUKO-
010JIOTIYHHX MPHUCTPOIB 3aXHUCTy BiJ €IEKTPOMATHITHUX BHIIPOMIHIOBaHb Ta CaHITAPHUX MACIOPTIB
pamioTexHiYHHX 00’ €kTiB [10].

Pociticekuit Buenmit 0. I'. I'purop’eB miaTBepmKye BUCHOBKHM MIBEACHKUX JOCIHIIHUKIB
JI. Xapnenna ta M. Kapnbepra [25]: mix wac po6oTu MoOipHOTO TenedoHy 000B’SI3KOBO ITiIIAI0THCS
BIUINBY enekTpoMarHiTHuMu noismu (EMII) pagiogacToT HEpBOBI CTPYKTYpH TOJOBHOTO MO3KY i
TOJOBHMM MO30K Y LHX yMOBaX CTa€ KPUTUYHUM OPraHOM, a TaKOXX PELENTOpH CIYXOBOTO i
BECTHOYIISIPHOTO aHAITI3aTOPIB, PO3MIIIEH] Y BHYTPIIIHEOMY BYCi [5].

Ha Bpa3nuBicTh TOJOBHOTO MO3KYy BKa3ye 1 ykpaiHcekmii BueHmWid A. B. €menxo [11]. Bin
KOHCTarye, mo omnpoMiHeHHA mimTKiB EMII crimpHUKOBOTO TenedoHy MpoTAroM 2 XB BUKJIMKAE
3MiHU O0i0€NeKTPUYHOT aKTUBHOCTI MO3KY, sKi 30epirajmucs HacTymHI 2 TOAMHHU. YPa3JiHBiCTh
TOJIOBHOTO MO3KY TIOSICHIOETBCSI THM, [0 YACTOTH CTIIPHUKOBHX anapaTiB CHIBMAJar0Th 3 YaCTOTAMH
BJIACHO1, TPUPOTHOI 0i0ENEKTPUIHOI aKTHBHOCTI TOJIOBHOTO MO3KY JIOJWHH, SIKI PEECTPYIOTHCS Ha
enekrpoennedanorpami (EEIY) [13]. Tak, wacrora 217 I'i cmiBmajgae 3 raMMa-puTMOM TOJIOBHOTO
MO3KY (BIAMOBIa€ 3a aKTHBHY JiSUIbHICTH JiroAuHM), 8,35 'l — i3 anbda-purMoM (TIOB’s3aHUN 3
abCTpaKTHUM MHUCJICHHSIM, PO3yMOBOIO JiSUILHICTIO B HiJIOMY), a 2 'l — 3 genbTa-puTMoM (TiepeBakae
iy gac cHy). OTxe, 330BHi (3 Oe3mocepeIHbOT OJIM3BKOCTI) B TOJOBHUI MO30K JIFOJAHHU TOTPATUISIOThH
CUTHAQJIM, IO 3/aTHI B3a€EMOMIATH 3 BJIACHOIO OI0EJIEKTPUYHOIO AKTUBHICTIO TOJIOBHOTO MO3KY
(HampukIam, MUITXOM PE30HAHCY) i THM CaMWM MOpymryBatu Woro ¢yHkiii. Taki 3MiHM MOMITHI Ha
EED" #i He 3HWKaOTHh TPUBAIWK Yac Micis 3aBepiieHoi po3mMoBu. KpiMm Toro, MoOinmeHU# TenedoH
HaBiTh y CTaHI OYiKyBaHHS BUKJIHMKY HE «CIHUTB», a IOCTIHHO MNpAIIOE B IYJIbCYIOUOMY DPEKHUMI
(900 MI'm). Tomy 3BHYKa OaraThOX JIFOJCH PO3TAIIOBYBATH OiJisi Y3roJiB’sl JIKKA CTUTLHHUKOBHI
Tesie()OH 1 BAKOPUCTOBYBATH HOTO SIK OYAMIBHUK BUSBISIETHCS LIKiATHBOIO.

I'pynoro pociticekux Buenux Xopcesor H. L., I'purop’esum 0. I'. ta I'opGynosoro H. B., siki
NOPOTATOM YOTHPHhOX POkKiB (mo 2011 p.) mocmimkysanmu ncuxodizionoriyni mokaszuku 196 miTeit-
kopuctyBauiB (7 — 12 pokiB) MOOITHHOrO 3B’SI3Ky, BHSIBICHO 30UIBIICHHS KUTBKOCTI TIOPYILIEHB
(OHEMATHYHOTO CHPUHAHATTS, 3HWKEHHSI IMOKa3HUKIB TPAlE3JaTHOCTi, YBarM 1 CMHCIIOBOI IaM’siTi,
HpHUCKOpEeHoi mosiBu BToMu [21]. Yepes Tpu pokH micis 3a3HaueHOro Buiie faociipkents (2014 p.) mumu
aBTOpaMH TOJIaHO MaTepialid JOHTITIOAHOTO CIIOCTEPEIKEHHS 3a 3MiHAMH ITapaMeTPiB IPOCTOI 30POBO-
MOTOPHOI peakilii, TOCTPOTH 30pY i MIBHIKOCTI 30pOBOTO PO3PI3HEHHS JiTeH-KOPUCTYBAaYiB MOOLILHOTO
38’s3ky [20]. Opmepskani pe3ynbTaTd BKa3ylOTh Ha MYyJIbTHBApiaHTHICTH HWMOBIPHOTO BILIHBY
MOOUTBHUX TeNe(OHIB Ha 30pOBY CUCTEMY JITEH.

VYxpainceki gocmigauku A. O. @orens ta O. I'. [IpUCSHKHIOK TICIS POBEACHOTO AOCIIPKEHHS
(2016 p.) 3a3Ha4al0Th HETATUBHHUI BIUTHB Ha (i310JIOTYHMI CTaH JIOJUHU: IPH NOCTIHHOMY Ta 4aCTOMY
KOPHUCTYBaHHI MOOUTBHMMHU TesiepOHAMHU y JIIOJEH TPaIUIAIOThCS 3alaMOPOYEHHS, TOJMOBHUHA OLTb 1
TiIBUITIICHA CTOMITIOBaHICTh [19]. Maiike 4BepTh HUMH ONIMTaHUX 3a3HAYa€ PO BUHUKHEHHS MPOOIIeM 3
nam’SITTIO, TIOJIOBUHA CTPAXK/IA€ Bijl TOJIOBHOTO 0010, a 0n3bK0 65% TypOye COHITUBICTB.

HocnimkenHs ykpaincekoro wmeamka B. O.TomopauwoBoi (2017 p.), sike monsAraio B
aHkeTyBaHHI 851 mimmiTka BikoM Bif 13 1o 17 pokiB M. XapkoBa i BUBUCHHI IXHBOTO CTaHy 370POB’s
3a JIOMOMOTOI0 iXHIX MEJWYHUX KapTOK, BUSBIIO MOXIUBHA BIUIUB €JIEKTPOMArHITHOTO
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BUIIPOMiHIOBaHHS MOOUIBHUX Tene(OHIB HAa PO3BUTOK AUTSYOrO OPTraHi3My y MpOsABax TaKUX CTaHiB,
K MATOJIOTisl OYeH, ceplis, HUPOK, 3aXBOPIOBAHHS HEPBOBOI 1 €HAOKPHHHOI crcTeM [3].

Hocnimkenns, nposeneni Ha 4omi 3 yanom (2011 p.), He miATBepAWIM TiMOTE3y NpO
MiABULICHUN PHU3MK BUHUKHEHHSI MyXJHH NPHUBYIIHOI CIMHHOI 3a703W BHACHIZOK BHKOPHUCTAaHHS
MOOiTBHUX TenedoHiB [31].

Xamewmimyp 3i criBpoOiTHEKamu (2014 p.) BusSBUIM 30UTBIICHHS MIBUAKOCTI MMOTOKY CIHHY,
IIBUIKOCTI KPOBOTOKY Ta 00’ €My CIIMHHHX 3aJI03 Y YaCTUX KOPHUCTyBadiB MOOiTbHUX TenedoHiB [32].
PanmiogacToTHI BUNIPOMIHIOBaHHS MOOUIHHUX TEICPOHIB € THIIOM MIKPOXBHIIBLOBOI CHEPTii, sIKa MOXeE
OyTH TOTTMHEHa BOMOIO, IO MICTHTBCS B TKAHWHAX OPTaHi3My, i THM CaMHUM IIIBUIIYE iX
TeMreparypy. Bukiimkane CTITPHHKOBAM Tene()OHOM TETuIo, 30UThIIyE KPOBOTIOCTAYaHHS KaIliJIsApiB,
MPUJIETTINX 10 CIMHHUX 3all03, 1 MPU3BOANUTH A0 30iMbmieHHS mepdy3ii Ta 30iIbIIeHHS MIBHIKOCTI
CcTMHOBUAINEHHS. M0oOinbHI TeneOHN BIUTMBAIOTh HA BET€TATUBHY HEPBOBY CHCTEMY, SIKa BUKIUKAE
HiABUIICHHS MapacUMIATUYHOTO TOHYCY Ta 3MEHLICHHS CHMIATHYHOTO TOHYCY, 3aBISKH 4YOMY
301IBITY€ETHCS IBH/IKICTh CIIMHOBHUIITICHHS [26].

Hapoit H. b. 3i cmiBaBropamu (2015 p.) BHBYaNM LUTOTCHHI aHOMAJil KJIITHH CIHM30BOi
00O0JIOHKM MOPOKHUHHM pOTa BHACTINOK BIUIMBY €JIEKTPOMArHITHOTO BHIIPOMIHIOBaHHS MOOITBHOTO
tenedona [27]. Bonu BusiBUIM, MO B 0Ci0, sIKI BUKOPUCTOBYIOTH MOOUIbHUN TenedoH monanm 60
XBHJIMH Ha THXKACHB MPOTSATOM BOCBMH POKIB, 30UIbIINMIACS KUIBKICTh SJACPHUX aHOMAIiH. Y HUKHIN
ry0i AOCHiIKEHHX OcCi0 BHUSBICHO OULIBII BHUCOKY KUIBKICTH ABOSACPHUX KIiTHH. [IpuumHOIO0 1[BOTO
Mo)ke OyTH ONM3BKICTh LUX IUISHOK A0 MOOUIBHOTO TeneoHy, JDKepela eleKTPOMAarHiTHOTO
BUITPOMIHIOBAHHS, & TAKOX i II€I0 COHSYHOTO BUIIPOMIHIOBAHHS.

Carxipi M. A. 3i cmiBaBtopamu (2015 p.) BHBYanM BUBLIHHEHHA HIKeNIO 3 (hiKCOBaHUX
OPTOJIOHTHYHHX MPHUCTOCYBAHb TMAIIEHTA ITiJ] AI€I0 CTUTFHUKOBUX TenedoHiB [28]. Bonn BusiBuIH, 10
BUKOPHUCTaHHS MOOUTFHUX Tele()OHIB y TMAIliEHTIB MalHd NMEBHUH YaCOBWH BIUTUB HAa KOHIIEHTPAIIO
Hikemo B cnuHi. JlocmimkenHs Ha donmi Moprta3aBi C. M. BHABHIM y KOPUCTYBa4iB MOOITHHHX
TenedoHiB 3HaYHEe BUBUTLHEHHS PTYTI 3 pecTaBpailii croMatonoriyHoi amansramu [30].

Ha wgoni 3 Ciryeporo E. K. (2016 p.) npoBeneHo mpodine excnpecii allMTOKIHy B CIWHI Y
KOpHCTyBauiB MOOUTEHUX TenedoniB monan 10 pokis [33]. Buseieno BimMinHocTi B piBHsAX IL-10 B
IMCUTaTEePATIbHUX CIUHHMX 3al03aX CyO’ €KTIB, SIKi 3aBXKIU MPUKIANAIHA TeJehOH JI0 OJHOrO i TOro
ByXa, MIOPIBHSHO 3 KOHTpaJaTepajJbHUMHU CIMHHUMH 3a103aMH Y cy0’€KTiB, SKi IPUKIagaIu TeaeQoH
JO pi3HUX BYX. 3MiHM TPOQUI0 LUTOKIHIB y CIMHI MOXYTh OyTH TOB’S3aHI 3 HarpiBaJbHUMH
edeKTaMy HE10HI3yI0YOTO BUITPOMIHIOBAHHS MOOUTEHHX TeJIe(OHIB.

Hocnigauku mig kepiBaunrBoMm Cinmsa B. (2016 p.) ompomiHIOBaNM KIITHHU BHJIAICHOI
IIMTONOIOHOT 3aJI031 BiJ| MALIEHTIB, SIKi PO BIAIOBIIHY OTEpAIlito, B Pi3HUX YMOBax BCEPEMHI
KJIITHHHOTO iHKy0aTtopa, BUKOPHCTOBYIOUYH TPHCTPIi, SKuil iMITy€e CTibHUKOBHIA TenehoH-RFE [34].
JocnipkeHHs: He BUSIBUIIO MOTEHLIMHO KaHIEPOI€HHOI'O BIUIMBY Ha KIIITHHU LIMTONONIOHOI 3a103U
moauan. Kpim Toro, 3arampHi Oiomapkepw, sKi 3a3BHYail IMOB’SI3aHI 3 EKOJOTIYHHM CTPECOM,
3aJTMILIMIINCS HE3MiHHUMHU.

I'pyma Buyenux min kepiBHHNTBOM Mopami M. (2016 p.) mocmipKkyBaid PH3UKH KOXHOTO
OpraHy Tija JIFOJUHH, SIKi BHHUKAIOTh BHACIIOK €JIEKTPOMAarHiTHOro BunpominioBanus [35]. Humu
JIOBEJICHO, 110 B JIIOJEH, SIKi BUKOPUCTOBYIOTH MOO1IBbHUI TenedoH monax 50 XBUIMH Ha JIEHb, MOXE
PO3BUBATHCS PaHHS CJIAOKICTh YW IHIIUHM TEIUIOBUI JqucOaiaHC Yepe3 CHaJCHHS TJIOKO3U B MO3KY.
Takox B IXHEOMY TOCHIIKEHHI 3a3HAYAETHCS, IO NPY BUKOPHUCTAHHI MOOIILHUX Tele(OHIB CIIij
BPaxOBYBAaTH, 1110 MOOUIBHI Tee(OHM BUIIPOMIHIOIOTE PAJiOXBHIII, HABITH KOJIM BOHU EPEOYBAIOTE Y
peXHUMI OYIKYBaHHS, Ta BPaXOBYBAaTH Pi3HI YMHHHUKH, TaKi SK TPHUBAIICTh, MICII€ PO3TAIIyBaHHS Ta
Crocid BUKOPUCTaHHsS, 3 METOK 3MEHIIEHHS MOXIMBUX HACHIJIKIB BIUIMBY pajiamii Ha
oprani3zm. Uepes pusuk MyTallii Ta CEKCyajabHOI TpaBMM Ta 3amoOiraHHs Oe3ILIias yepe3 BIUIMB Ha
YOJIOBIYi CTaTEB1 KJIITUHH, MOOLILHUI TeIe(h)OH MOBUHEH OYTH BiAmaaCHUN Bif Tail.

Ha voui 3 XoycTonom B. (2016 p.) mocmimpkyBanacs Jiis paaiodacTOTHOTO €JeKTPOMAarHiTHOTO
BHUIIPOMIHIOBAHHS Ha YOJIOBI4Yy PENPOAYKTHBHY cHucreMy Ta OGyHkmiro crnepmu [36]. Cepen
MPOBEACHUX 27 NOCHIKEHbL OyJIM 3apeecTpOBaHI HETaTHMBHI HAcmiakd BmimBy B 21. YV nmx
JOCHTIDKEHHSIX TOBIJOMIIIETbCA MPO 3HAYHE 3HIKCHHS PYXJIMBOCTI CHEPMAaTo30iliB, a TaKOX
nomkoxeHHs JJHK B Hux.

Ha ocHoBi ozepkaHMX pe3yibTaTiB MOXKHa CQOPMYIIOBaTH JAEAKi peKoMeHAAUii 1010
BHKOPHUCTAHHS MOOITbHUX panioTeaedoniB (MPT):

a) ByXO, MPHJIETJIi 10 HHOI'O TKAHWHM Ta TOJIOBHUH MO30K HArpiBalOThCA MiJl Yac PO3MOBH IO
MPT; uum TpuBarnima pozmosa mo MPT, TuM OinbIINi HEraTUBHWH TEIUIOBHI BIUIMB Ha 3a3HAdeHI
OpraHu Ta TKaHWHU opraHizmy; Tomy MPT HeoOXilHO BUKOPHCTOBYBATH SIKOMOTa MEHIIHUIA 4Yac, a JI0
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MOMEHTY 3’e€qHaHHs He nputuckatdu MPT 1o Byxa, amke y el yac iHTEHCHBHICTb HOTOKY
€JICKTPOMATHITHUX XBHJIb Y COTHIO Pa3iB BHINA, aHIXK TPU PO3MOBI;

0) HaBiTh Hempairoounii MPT 3HaX0AUThCS Ha MOCTIHHOMY 3B’SI3KY 3 MEPEKEI0 MOOIITBHOTO
omeparopa; TOMY, KOIM MOOIbHMK TeneOH BHCHUTh Ha TPYIOSIX 1 OJKUBOTI, BiOYyBaeThCs
€JIEKTPOMArHiTHE OINPOMIHEHHS TICBHUX BHYTPIIIHIX OpraHiB, KOMU JIGKUTh Yy KHIICHI —
PENpPOAYKTUBHI Opranu abo cepiie; 1ie OPOMiHEHHS € mocTiitauM, Tomy MPT kparie Hocutn y cymi,
a He Ha BJIACHOMY TiJi;

B) HE BUKOPHCTOBYBAaTH MOOUTHHHN TeneoH B SKOCTI OyAMIbHUKA, PO3MIIIYIOUH HOTO Oins
JIDKKA 1, BIAMOBIIHO, OJM3HKO BiJl CBOET I'OJIOBH.

BucHoBku. 3 orisiay Ha BUINE 3a3HAYEHUM aHai3, MOXKHA KOHCTAaTyBaTH, IO HAa ChOTOIHI
HAKOIMYEHO JIOCTaTHBbO Pe3yJbTATiB JAOCTIKEHb BITYM3HSIHHUX 1 3apyOKHHX BUCHHX IOJ0 BIUIMBY
€JIeKTPOMATHITHOTO BUMPOMIHIOBAaHHS MOOUTRHUX TenedoHiB Ha opraHi3Mm. llyOmikamii BueHHX 3a
OCTaHHI POKH CBig4aTh, MIO0 BOHU 30CEPEIIIMCA Ha JIOCTIPKEHHI BIUIMBY €JIEKTPOMArHiTHOTO
BUITPOMIHIOBaHHS MOOUIRHMX Tene(OHIB Ha CKIQJ0BI T'OJOBH, SKi 3HAXOMSITHCS OJNM3BKO JIO ByXa,
KyIW TpUTHCKaeThCsl TeiedoH. Pe3ympTaTh LUX JOCHIMKEHb OUIBIIOID MIpOI0 BKa3yloTh Ha
HETaTUBHUH BIUIMB CJICKTPOMArHITHOTO BHIIPOMIHIOBaHHS MOOUTBHOTO paaioTeniehoHy Ha OpraHizm
moauau. OfHaK, HA Hally AYMKY, HEJOCTaTHBO JOCIHIDKECHb, SIKi O BUCBITIIOBAIM BIUTMB MOOUILHUX
pamioTenedoHiB Ha (i3i0JOTIYHUN CTAaH OPraHi3My CTYJASHTCBKOI MOJIOJI, XO4a aKTYalbHICTh IIi€l
npoOJeMy TOCTaTHLO BEIIMKA 3 OTJISAY Ha Te, IO iX OpraHi3M Ie 3HAXOAUTHCS B CTallii pO3BHUTKY Ta
(dbopMyBaHHs, a BOHU € aKTUBHUMH KOPHCTYBa4aMH IIUX MIPUCTPOIB.

Iadopmartiss mpo pu3MKK 3arpo3 MOOITBFHOTO 3B 3Ky MOBHHHA OyTH JOCTYITHA IS KOXHOI
JIFOMHH, 0COOJIMBO ISl AUTHHU Ta MOJIOII.

Jus BcTaHOBNEHHS Ta OOTPYHTYBaHHA BIUIMBY €JIEKTPOMArHiTHOTO BHIPOMIHIOBAHHS
MOOITBPHUX pajioTeleOoHIB Ha 30POB’S JOPOCIMX Ta MiTel HEOOXigHI MOmANbIN 3yCHIUIS Ta
eKCIIepUMEHTANBHI JOCTIDKEHHS YKPaTHCHKHUX Ta 3apyO0iKHIX HAYKOBIIiB.
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Beryn. 3a manumu BceecBiTHBOT opranizanii oxoponu 3mopoB’st (BOO3), B cBiTi mOPOKY
peectpyerhbest 613bk0 10 MIIp/ BHMAAKIB TOCTpUX pecripaTopuux indekmii [1, 7, 11]. B ctpykrypi
3arajibHOI 3axBOproBaHoCTi JiTei y Biui Bix 0 mo 17 pokiB B YkpaiHi JI€eBOBy 4acTKy 3aiiMaioTh
3aXBOPIOBaHHS OpraHiB guxaHHs — 58 %, a B CTpyKTypi NMEpPBHHHOI 3aXBOPIOBAHOCTI IUTSYOTO
HacelleHHs 1X BifcoTok csarae mo 63,8 %. Yacrora mommmok mpu miaroctumi ['P3 cxmamae 50 %.
Pazom 3 tum, niarHo3 I'P3 moxxke mMatu micue Juiie B TOMY BUMAJIKY, SIKIIO TIPH OOCTEKEHHI XBOPOTO
JiKap BU3HAYAa€ O3HAKM YPKCHHS [HMXAJbHUX MUIAXiB, NPOTE HEOOXiTHO maM’sTaTH, IO
pecHipaTOpHUI CHHAPOM MOXE OyTH 3YMOBJICHMH HE JMIIE BipycamMH, a U OakTepisMH,
MiKOTIa3MaMH, XJIamigismu, pukercismu [1, 2, 4, 5, 7].

B ocraHHi pokM cepe; TPUYMH 3aXBOPIOBAHb PECHIPaTOPHOTO TPaKTy HA3WBAIOTh
Chlamydophila pneumoniae i Mycoplasma pneumoniae, o susiBstroTecst y 20 — 25 % Bumnakis [6, 8].

Mikoruia3mu — Iie YHiKajJbHa Tpyla MikpoopraHizmis (BuzijieHa B okpemuii kiac Mollicutes),
HaiiMeHInX 3a po3mipamu (miamerp 120 — 150 HM) cepen BUJIbHO iCHYIOYMX MpPOKapioTiB. BoHM MaroTh
OaraTo CmibHOTO 3 OakTepisiMU, TPOTE BIPI3HSIOTHCS BiJ HUX BIJICYTHICTIO KJIITHHHOI CTIHKH, IO
3YMOBJIIO€ 1XHI OCOOJIMBOCTI: BUpa3HUN IIEHOMOPQi3M, pEe3UCTEHTHICTh 10 [-TaKTaMHUX aHTHOIOTHKIB,
1110 TIPUTHIYYIOTh CHHTE3 OaKTepialbHOI CTIHKH, HOBUIBHUI PicT Ha OaKTepiabHUX CEPEOBUILIAX.

Bimomo 6mm3bko 120 BuaiB Mikoruiasm, 1o Bxoaath jao kiacy Mollicutes, mpore Tinbku 13
BUJIIB MIKOIUTa3M, 2 BUIM axoleruiasm 1 1 Bun ypearuiasm Oyiu BUJIUICHI BiJl JTFOJAMHU. Y PO3BUTKY
naroJorii moauHu OepyTs ydacth 3 Buau — Mycoplasma pneumoniae, Mycoplasma hominis Ta
Ureaplasma urealyticum [15, 16, 17].

Mycoplasma pneumoniae Bmepire Oyna Buainena M. Eaton B 1944 poni i3 MOKpOTHHHS
XBOPHX Ha THEBMOHIilO, sKa Maja JIeTKHHd TIepedir TMOpiBHAHO 3 IHEBMOKOKOBOIO, i3
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HEiHQOPMATHBHOIO ayCKyJbTaTUBHOIO Ta PEHTTEHOJOTIYHOIO KapTuHOIO. Lle 1 mo3Bonmio Ha3BaTH
TaKy THEBMOHIIO «aTUIoBoto». bins 20 pokiB MikpoopraHi3m (BiHeceHHH TO/I 1Ie A0 BipyCiB) HOCHUB
Ha3By «areHrta Itona» mo tux mip, moku L. Hayflick xyneriByBaB B nabopatopii Ta inmeHTHdikyBaB
JaHoro 30yJHMKA sIK MiKoIuia3my, Ha3Basmu ii Mycoplasma pneumoniae [6, 8].

Hnst 14 BumiB MIKOIUIa3M JIFOAMHA € TPUPOAHMM rocrmofapeM. MIKOIUIa3MH TpeACTaBlIeHI
nomiMoppHUME OaKTepisiMH, SIKI YTBOPIOIOTH B 3AJIEKHOCTI Bil YMOB KYJIbTHBYBaHHS HaTHMIKONO/IOHI,
KOKOBHJTHOI 1 HUTKOMOAIOHI po3raiykeHi CTpyKTypu. MaroTh €MuHYy aHTUTE€HHY CTPYKTYpPY, aHTHTEHHI
Bapiamii He BiactmBi. [lomiOHO Bipycam MOXYTh HMPOXOAWTH depe3 OakTepiaibHI (UIBTPH, ane, 5K i
OakTepii, pocTyTh Ha CHEMiaTbHAX OE3KIITHHHMX CepeaoBHIax. Ha BiAMIHY BiA IHIINX MIKOIDIa3M,
M. pneumoniae 31aTHa IPOAYKYBAaTH TEMOJI3HHH 1 TeMariIFOTHHIHN, (JepMEHTYBATH BYTJIEBOIM. Y CKIIai
aepo30II0 B IPUMIIIEHHIX 30epirae skurte3naTaicts 10 30 xB, ipu 4 °C - 37 rox, ipu 37 °C - 5 rom.
BingcyTHICTh KIITHHHOI CTIHKH Ta BIACTUBOCTI IUTOIIA3MAaTHYHOT MEMOpPaHN BU3HAYAIOTh Yy TIIMBICTH 10
Il ynbTpadiolleTOBOro Ta PEHTTeHIBCHKOIO OMPOMIHEHb, YIBTPa3BYKY, 3MiHM pH cepemoBmmia i ii
TeMIepaTypH, a TAKOX JI0 BiOparlii.

OcHOBHHM (pakTOpOM, IIO CHIPHSIE HUPKYIALIT Ta TOMMPEHHIO 30yHUKA € CKYITYSHHS JTI0AeH
B OJIHOMY KOJICKTHBI, [TOTaHa HUPKYJALIS MOBITPSI B HEMPOBITPIOBAHMX MPHUMIMICHHSX, IO YacTille
CIIOCTEPIra€ThCsl B OCIHHBO-3UMOBHH TIEPiO/.

JlxepenoM 1 pe3epByapoM MIKOILIa3MOBOI pecripaTopHoi iH(eKIil € roauHa. XBOpi BUALLIOTH
30yaHuKa O01m3bKo 7 - 10 IHIB MicIst HOYATKy 3aXBOPIOBAHHS, Y ISSIKUX BHUIIKaX el epioll MoIOBKY€EThCS.
HocifictBo 0e3 KIIIHIYHMX TPOSBIB 1032 CMIJCMIYHMM BOTHMIIEM IPAaKTUYHO HE 3YCTPIYAEThCA, ale
TPAH3UTOPHO MOJKE BiZ[3HAYATHCS B OCIO, SIKi TPHBAJIO 1 TICHO CIIIKYFOTHCS 3 XBOPUMH [22].

MexaHi3M mepeadi - aepo30JIbHAN, a TAKOK HEe BUKIIOYAETHCS KOHTAKTHO-TIOOYTOBHU IIIJISX
4yepe3 KOHTaMiHOBaHi 30yTHIKOM PYKH 200 TIPEeIMETH TO0YTY.

CrpuitHaTnuBicTh Jmonmedt g0 M. pneumoniae HeoanakoBa. Jlopocimi 3 HOPMaIbHOIO
(YHKITIOHATHHOIO aKTHBHICTIO IMYHHOI CHUCTEMH PE3WCTEHTHI J0 JaHOro 30yAHHKAa, a 0co0H i3
MIEPBUHHAMHU Ta BTOPUHHUMH IMyHOJe(DIIIUTaMH JAOCTATHBO JIETKO 1H(IKyrOThea. Jo Tpymu pu3uKy
BITHOCATBCA MITH Ta MUITKA, X CHOPHUAHATIHBICTE A0 M. pneumoniae IOCHTH BHCOKA.
PecniiparopHuii MiKOIIIa3M0O3 PEECTPYETHCS MOBCIOMHO (YacTillle B KpaiHaxX 3 MOMIPHUM KJIIMAaTOM).
[Tpu upoMy KOXHI 4 - 8 pOKIB BiI3HaYa€ThCs €MiIGMIYHUE MiTHOM 3aXBOPIOBaHOCTI. [HKyOamiiHuii
nepion — BiJ KiUIbKOX THIB 10 1 mic. XapakTepHa OCIHHBO-3UMOBA CE30HHICTh, MPOTE 3yCTPIYarOThCS
OJIMHUYHI BUTIAJIKH 3aXBOPIOBAHHS MIPOTITOM POKY [22].

BxiHUME BOPOTaMU € CIIM30Bi pecHipaTOpHOro TpakTy. Bupaxenuii TpomizmM M. pneumoniae
00yMOBIIEHHH OCOOIMBOCTAMH OY/JIOBH TOBEPXHEBUX aHTHreHiB 30ymHMKa. OCTaHHI MICTATh
aJre3WHHU, 110 3a0e3MeUyr0Th JIraHI-pelenTopHe 3B's13yBaHHS M. pneumoniae 3 eHiTeTaJbHUMH
KIITHHaMH pecripaTtopHoro Tpakty. [Ipum mpomy ¢epmeHTH, CHHTE30BaHI MIKOILIa3MOI0, CIIPUSIOTH
MOIIKO/PKEHHIO  KJIITHHHOI CTIHKHM ~ EMITeNONWTIB Ta TOPYIICHHAM MIKKIITHHHUX 3B'S3KiB,
MPUTHIYEHHIO MYKOIMJIIapPHOTO KIIPEHCY 1 B KIHIIEBOMY paxyHKYy 3aruOelni emiTemiallbHUX KIITHH.
3ananbHuil mpolec yacTime 0OMeXy€eThCSl CIM30BUMH BEPXHIX AMXaTbHUX LUIAXIB Ta OpoHXiB. OHAK
Hepimco (oco6JmBo y AiTel Ta MOJIOAMX JIFo/iel) iHGeKIinHuI mporec TMONIMPIOETHCS HA TepMiHaJ‘ILHi
BILIIIM PECIPATOPHOTO TPAKTy, NPHBOAAYM [0 PO3BHUTKY IMHEBMOHii. Ilpn upomy BixsHadaroTh
auctpodiro, I[eCTp}IKI_IlIO 1 Meramasifo 4YacTWHHM KIITHH aITbBEOIIPHOTO eImiTeNnio, a TaKoX
MOTOBIIICHHST MDKaJbBEOJSIPHUX  TMEperopofok. EmiTemianbHi KIITHHH Ha paHHIX —eTamax
3aXBOPIOBAaHHS 30€piraroTh 3B'I30K i3 CTIHKOIO ajbBeOJI, ajie¢ Mi3HilIe - 3MYNIYIOTHCS 1 MiIJaroThCs
mizucy. Y AiTel paHHBOTO BIKY NMPH I[bOMY MOXKJIMBHI PO3BHUTOK TiasliHOBUX MeMOpaH. OHOYacHO B
JIETEHEBOMY 1HTEPCTHINIi BiA3HAYAOTBCS OOMEXKeHi 1H(IIbTpaTH, NMEepeBaXHO MEpUOPOHXIaMbHI 1
MEPUBACKYJISIPHI, sKI TpeACTaBicHI JTIMQOIUTAMH, IJIa3MOIIMTAMH, TiCTIOLMTAMH, MOHOILIMTAMH i
MOOJIMHOKMMU HelTpodinamu. BigzHaueHo, o B pe3yNibTaTi BaXKKOTO PECHipaTOPHOTO MiKOTIA3MO3y
MOJYKE PO3BUHYTHCS XPOHIUHHI IHTEpCTHIadbHUN JereHeBuil ¢idopo3 [20, 21]. Omnucani BUMaIKu
PO3BUTKY reHepasizoBaHoi M. pneumoniae-iH(eEKIlii i3 3adydeHHSIM B 3allaJbHUNA MPOIIEC OpraHiB
KpPOBOOOIry, HEpBOBOI CHCTEMH, CYIJIOOiB, a TAaKOX 3 YPaKECHHSIM ILIKIPHUX IMOKPUBIB, CIU30BHX 1
KIiTHH KpoBi [3]. B ocTaHHi pOKM aKTHBHO BHUBYA€ThCA posiib M. pneumoniae B PO3BUTKY Pi3HHX
IMYHONIATOJIOTIYHUX cTaHiB (OpoHXianbHAa acTMa, pPEeBMAaTOIOHMN apTpuTr, cuHApoM CriBeHca-
JlxoHcoHa, iMmyHHI niuToneHii Ta iH) [12, 13, 14, 18 ,19].

MeTto Hamoro JOCHDKEHHS OyjJ0 BHBUMTH OCOOJNMBOCTI KIIHIYHOTO mepediry
pecIipaTopHOro MiKorma3M03y Ha BIIACHOMY CIIOCTEPEIKCHHI.

Bupasnicte KniHIYHMX MposiBiB M. pneumomae iHpekuii BenbMu BapialOenbHa 1 MOXe
XapakTepu3yBaTHCs SIK CYOKIiHIYHMM, Tak 1 MadipectHuM mepebiroM. ManidectHi dopmu
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pecmipaTopHOro MIKOIUIa3MO3Yy Y [iTed HaiOUIbII 4YacTO MPOSBISIIOTHCS TOCTPUMH 3amallbHUMU
3MiHAMH BEpXHiX IuxanbHux muisixis (B/ILI).

Bxigaumu Bopotamu it Mycoplasma pneumoniae sIBISIETHCS CITM30Ba 000JIOHKA TUXATbHUX
NUISIXiB, KIiHIYHO niepebiratoun mo tumy I'P3. YacTo aiTH ckapikaThCsl HA CyXiCTh 1 MEPIIiHHS B TOPIIi,
3aKJIaIeHICTh HOCY, CyXHid TPUBAJIMH Kalllesib, TOMY He 3aBKIHM Ha PaHHIX eTanax MOXHa 3aIli03PUTH
€TIOJIOTII0 TTATOJIOTIYHOTO MPOIIECY, IO MPHU3BOIUTH IO HEMPABIIIFHOTO MTPU3HAYEHHS JIIKYBaHHS, TaKi
JIITH TI3HO 3BEPTAIOTHCS 3a JIOMTOMOTOI0 B CTaIliOHAPH.

VY OuIbIIOCTI BHUIMAAKIB MPHU FOCTPOMY INMOYATKY 3aXBOPIOBAaHHS y NUTHHU CIIOCTEPITa€ThCA
muxomanka 70 39,0 — 40,0°C, mo 36epiraeteest B Mexkax 10 ni6. [Ipu HeOmarompueMHoMy mepediry
1H(EKUiHHOTro Mpolecy, 3’SBISIOTHCS BHpPaKEHI O3HAKM 1HTOKCHKAILii, TypOye HajacamHui Cyxuit
KallleNb, 3aKIaJACHICTh HOCY, MepIIiHHS B ropii. B moxanemiomy BinOyBaeTbesl 3HW)KEHHS TEMITEpaTypH
TiJa, MOCTYNOBO 3HUKAIOTh CUMIITOMU 3aXBOpioBaHH:. [Ipu mocTynmoBomy mepediry, 1o 3ycTpidaeTbest
yacTille B MpPakTHIi MeaiaTtpa, BiAMIYa€TbCS MISBICTh, COHJIMBICTH JUTHHM Ha T HOPMAaIbHOI
TemreparypH Tina. Ha 3 — 5 neHb 3aXBOpIOBaHHS! BHHUKAIOTH CKaprd HA MOPYIICHHS HOCOBOTO TUXaHHS
3 HE3HAUYHMMH KaTapaJbHUMH TPOsiBAMH, OiJlb B TOpJi NpPH KOBTaHHI, CyXWi Kalllelb, SIKUH MOXeE
CYIIPOBO/DKYBATUCh OULIIO 3a TPYAHUHOIO, M’5130Bi Ooui. Takuii mepeOir MIKOMIa3Mo3y IO THITY
TOCTPOTO PECHIpaTOPHOTO 3aXBOPIOBAHHS MOXKE TPUBATH 2 — 4 TXKHI, iHOAI ¥ OibIe.

[Ipu BpakeHHI HWKHIX BiITIB AMXAIbHUX NIISAXiB, MOXIIMBANA PO3BUTOK MIKOILIA3MOBOL
MMHEBMOHIi. 3a3BWYail MOYAaTOK IOCTYNOBUW, 3 IMOMIPHAMH TOJOBHHMH Ta M’SI30BHMH OOJISIMHU,
MiIBUIICHHSAM TeMIleparypu Tina. [laTOTHOMOHIYHMM CHMIITOMOM MIKOIIJIa3MOBOI ITHEBMOHIT €
HaJICaHUI HENPOAYKTUBHHUHN Kallelb, SIKUH 1HOAI MOXKE CYNPOBOKYBATHCS BHIUICHHSIM CIIM30BOTO
MOKPOTHHHSI, a IIPH BAXXKOMY Iepediry — 3 MpoXKUIIKaMH KpOBi. 3a4acTy Karlelb BUHUKAE gepe3 3 — 5
JTHIB ICIISl MOYaTKy 3aXBOPIOBAHHS Ta 30€pira€rbcs MpOTIroM 3 — 4 THKHIB IHKONH 0 JIEKITBKOX
MICSIIiB, MOPYUIYIOUH 3arajibHUi cTaH TUTHHU. [y 1iTeld paHHBOTO BiKy XapaKTEpHUIH pPO3BUTOK
OpOHXOOOCTPYKTHBHOTO CHHAPOMY. Y CTapIIMX Ta MiJIITKIB KallleJdb 3 YaCOM CTa€ MPOJTYKTUBHHUM.
AyYCKyIIbTaTHUBHO B JICTCHSAX BHCIYXOBYIOTbCS PO3CIsiHI Cyxi 1 pi3HOKaniOepHi BOJOTI XPHIIH.
Temmepatypa Tina yacrime cyodedpuibna, mpote Hepinko csarae 38,5 — 39°C 3 Tpusaiictio 1o 7 — 10
TTHIB (3aJIeXKHO BiJ] BAXKKOCTI mpouecy) [9, 10].

Pe3yabTaTu gociaigskeHs Ta ix o0rosopennsi. Hapognmo BiacHe crioctepeskeHHS 32 XBOPOIO
JIIBYMHKOIO 2 pOKH 6 MiCSIiB, IO Oyia rocmiTaiizoBaHa A0 00JacHOi KITiHIYHOT AUTAYOI 1HPEKIiTHOT
nikapai (OAKLUI) m. Binauti, Ykpaina, 15.03.2016 poxy. 3 aHaMHe3y KUTTS BiJIOMO, IO AUTHHA Bix |
BariTHOCTI, | mozoriB; Maca npu HapomkeHHI — 3250 1., 3picT — 53 cM., 3akpuy4ana ojpa3y, OIliHKa 3a
mKanoro Amnrap — 8 — 9 OaumiB. BariTHiCTh, MOJNIOTHM Ta MICIAMIONOTOBUI Tepion mMpoTikamm 0e3
ycKJaaHeHb. JluTrHa merieHa yactkoBo. Ha rpyiHoMy BHTO10BYBaHHI nepedyBaia a0 6 Mic.

3i ciiB marepi, AiBunHKa 3axBopina 12.03. 2016, konu 3’SIBUBCS HAJCAJHUN Kalllejb, SKUN
3HAYHO MOTIpIIYBaB 3arajlbHUN CTaH AUTUHH. I3 mpuitomom mikiB (['epbion, Jlizak) cTaH AMTUHH HE
MOKpalllyBaBcs, a HaBmaku. [Ipuw rocmitamizamii ckapru Ha 3aJMIIKy, CYXUH HaJCAJHUN Kallelb,
MiJBUIICHHS Temieparypu Tina g0 38,5°C, BIIMOBY BiJ| DKi Ta MUTTS, 3arajbHy CJIA0KICTh.

[lig wac rocmiTanmizamii cTaH AUTHHU PO3IIHEHO K CEPETHBOTO CTYIEHs BAXKKOCTI, CBIIOMICTh
30epexxena. lllkipa Ta BUauMi ciau30Bi 000JIOHKH OMilti. AYCKYJTbTaTHBHO BUCIYXOBYETHCS HKOPCTKE
nocnabieHe IMXaHHS, BiIMIYarOThCd TMOOAMHOKI BOJOTi XpwmH, Oinbime cmpaBa. [lepkyropHo —
NPUTYIUIEHHS 3BYKY B MixuonatkoBiil aumsnui. Y1 = 28 / xB. Tonu cepus uucTi, purmiuni. YCC =
112 / xB. XKusiT nmoctymnHuii nanenarii, 6e3oomicauii, M’ sskuid. [leuinka Ta cenesinka He 30inmbiieHi. Ha
MOMEHT TOCHiTalli3allii BUTTOPOKHEHD HE OYIJI0, CEYOBHIIJICHHS JOCTATHE.

[Micas ornsmy mutuHM BeTaHoBieHo jniarHo3: ['PBI. [osamikapHsHa 1BOOIYHA ITHEBMOHIS,
rOCTpHi mepedir, cepeHbporo cTynens Baxkocti. JJH 0 cr.

JlikyBaHHS TPU3HAYEHO BIAMOBIIHO 1O MPOTOKOJY JIKYBaHHs JiTedl 3 mHeBMOHIier0 Nel8 Bin
13.01.2005 p.: aatubiotukotepanis (Lledanrtpan o 0,5 T x 2 pasu Ha 100y), @pomiinia o 100 mr x 2 pazu
Ha 100y, Jlakro, iHrasiii 3 Benroninom, Epiyc, [3onpuHosun. [utuHa oTpuMyBaia iHdys3iiHy Tepariro.

VY mmaHi oOcTexeHHs OyJio rnependadyeHO BHUKOHAHHS 3arajlbHOKIIHIYHHUX Ta O10XIMIYHHX
JIOCITIKEHB. 3 METOIO MPOBeAeHHs TU(EPEHIIIHHOT TIarHOCTHKY 11010 €Ti0NOri] THEBMOHIT BUKOHAHO
imyHodepmenTHuii anamiz (IPA).

PesynpTatu oTpuMaHMX JOCIHIKEHb: 3arajbHUN aHaii3 kposi Big 15.03.16 p.: remornobid —
108 r / n, epurpouutu — 3,52 x 102/ 1, xonsoposuii nokazuuk — 0,9, neiikonuru — 8,3 x 10°/ 1,
HIOE — 8 MM / rox. Jleiikonurapna gopmyna: nanuukosiiepHi HeiTpodinu — 5 %, cermeHTosiepHi —
64 %, eosunodinmm — 2 %, mimdouutu — 19 %, Mmoot — 7 %, atunoBi MoHoHyKiIeapu — 3 %. B
quHaMminl Big 25.03.16 p. cocrepiranach NO3WTHBHA JUHAMIKa: TeMOrio0in — 121 r/n, eputpounTn —
4,0 x 10* / n, xomsopoBuii mokazuuk — 0,9, IIIOE — 15 MM / roxa, neiikouutn — 8,4 x 10° / 1,
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neikonuTapHa Gopmysna: Manudko siepHi HerTpodinu— 9 %, cermentosaepHi — 43 %, eozuHodinm —
6 %, mimporutu — 34 %, moHonmTH — 8 %. BioXiMiuHi TOCHTIHKEHHS KPOBi B MEXaxX HOPMH.

3a JaHMMU PEHTTEHOJIOTIYHOTO00CTEKEHHSI OpraHiB rpyAHoi kitiTku Big 17.03.16 p. BusiBIECHO
o3Hak# 1BOOIYHOT MHeBMOHIi. [Ipu iMmyHONOTiYHOMY 00CTE)KeHHI MeToJ0oM IDA BHSBICHO TTO3UTHBHI
IgM mo M. pneumonia (19,91 on mpu mosutuBHOMy > 11,0 om). Anrtutina kmacy IgG mo
M. pneumonia ta IgG, M mo Chl. pneumonia 6ynu HeraTuBHi.

BpaxoByroun 3aranpHHIA CTaH TUTHHH, CKapTH MPHU TOCIITali3amii, aHaMHe3 3aXBOPIOBAHHA,
JlaH1 KIIHIYHOTO, J1a00paTOPHOTO Ta IHCTPYMEHTAIBHOTO JTOCIIIKEHHS a0 MOXKJIMBICTh BUCTABUTH
KJIIHIYHUH A1arHO3:

OcnoBuuii giarno3: ['octpa aBoOiYHa MHEBMOHIS, 3yMOBIeHa M. pneumoniae, roctpuit
nepedir, cepeAHbOro CTYIEHS BaKKOCTI.

Ycknaanenns ochosHoro: JIH O cT.

Jutuna Bummcana 25.03.16 p. gogoMy B 3aJ0BUIBHOMY CTaHi 3  TOJAJBIINMH
PEKOMEHIAITISIMHY ITiJT HArJIsIT CIMEHHOTO JIiKapsl.

06.05.16 p. — MaTH 3 IIBYMHKOI TOBTOPHO 3BEPTAETHCS 33 MEIUYHOIO JIOMIOMOTOK) JIO
iH(pekmiiiHo-00kcoBoro Bimminenas OKJ/IUI m. Binaumi 3i ckapramMu Ha MiJBUIICHHS TeMIIEpaTypH
tina g0 38°C mpoTATOM OCTaHHIX JBOX JIHIB, HAJCATHUI MPUCTYIONOAIOHUN KalleNb, IEPiOJUIHO 10
OJIFOBOTH, 3HIDKEHHS alleTUTY, CIIA0KICTh, B SUTICTb.

Cran MUTHHH PO3IIHEHO SK CEPeNHBOTO CTymeHs BakkocTi. Illkipa Ta BuUaWMi CIU30Bi
00onoHKM Omifi, yncTi, Bojori. Jlimdparnuni By3au He MadbIyIOThCS. 3iB MOMIPHO TilepeMOBaHHU.
AyYCKyIIbTaTUBHO HaJ| JIETEHSMH BHCIYXOBYIOTHCSI CyXi Ta BOJIOTi MOOAWHOKI XpUIH 3 000X CTOPIH.
Y = 28 / xB. Tonu cepus uucti, purmiuni. YCC = 108 / xB. [Ipu manpnanii xuBit 6e300icHUI,
M’siknid. [lapenximMaTo3Hi opranu He 30inbiieHi. Ha yac rocmiTamizamii BUMOpokHEHb HE OyIo,
cevoBHUAUICHHS gocTaTHe. [Ipu rocmitamizaiii BucTariieHo niaruo3: Kanumok? [lepion cnazmMaTHYHOTO
KalllTio, CePEAHBOTO CTYNEHS BAXKKOCTI.

[Mpusznaveno nikyBanHs: Ammicyns6in 0,5 T x 2 p/m, cumnromatuuny Tepamio (CiHekon,
JlakToBit, aeoposoni 3 Bentominom Ta IlymemikoptoMm, Emem). BpaxoByrounm anamMHecTW4Hi naHi
(HemoiaBHO TMepeHeceHa MiKOIIa3MOBa MTHEBMOHIS), TUTHHI MMOBTOPHO BHKOHAHO JIOCIHIHKEHHS Ha
HAsSBHICTH aHTUTLN 10 M. pneumoniae. B orpumanux pesynsratax [gM mo M. pneumonia 9,23 ox mpu
cymHiBHOMY Bif 9,0 ox mo 11,0 on. Anturina knacy [gG no M. pneumonia - HeraTuBHi.

AnTtutina knacy IgG, M no xaunutoky Oynu HeraTwBHI. BpaxoByroun emizeMionoriudi AaHi,
nepeOir 3aXBOPIOBAHHS Ta OTPUMaH| Pe3yNbTaTH JTOCIIKEHb Jalli MOXKIIUBICTh TIOCTABUTH JiarHO3:

OcHoBHuii: Mikomna3mo3. ['octpuii OpoHXiT, 3ymMoBIeHHH M. pneumoniae cepeIHbOIO
CTYTIEHS BaXKKOCTI, PEIUINBYIOUYHIA TIEPEOir.

Ycekaaanenns: JJH O cr.

Ha crariionapHoMy JIiKyBaHHI JUTHHA 3HAXOJAMUJIACh 7 JHIB, MICJIS YOTO B 3aJI0BUIBHOMY CTaHi
BUTIHICAaHA JIOJIOMY.

JaHuii KITHIYHAHA BUMAJOK MIATBEPKYE, MO MIKOMIa3MoOBa iHQEKINsl CYIpPOBOIKYETHCS
¢dopMmyBaHHAM crielMPiyHUX TyYMOpaJbHHX 1 KIITHHHHX IMyHHUX pEakiliif, CIpsIMOBaHUX Ha
eNiMiHaIio 30yJHWKA, TPOTE 3JATHICTh JI0 BHYTPIIIHLOKIITHHHOTO Tapa3uTyBaHHs, BiJICYTHOCTI
TIOBHOIIIHHOI MiKpOOHOT MeMOpaHH, 0 POOUTH iX HE UYTIMBHMU A0 B-TaKTaMHHX aHTHOIOTHKIB Ta
(opMyBaHHS PE3UCTEHTHOCTI A0 MaKpoOJiiB, COpUSE PELUINBY 3aXBOpIOBaHH:. BaxinBe 3HaueHHS
Ma€e Te, MO0 MPU MIKOIUIa3M03i (POPMYEThCS HETPUBAIWH IMyHITET B PE3yNbTaTi 4OTO MOKJIHBE
MOBTOPHE 3apayKEHHSI.

BucHoBku. PanHsg mMiarHOCTMKA MIKOIUIA3MOBHX ITHEBMOHIN € OJHHAM 13 HAWBAXKIABIIIAX
¢axTopiB B 60poTh0i 3 Mycoplasma pneumoniae, Tak K CBO€YaCHE MPU3HAYECHHS ETIOTPOINHOI Tepamii
Ma€ BUpIIAIbHUN BIUIMB Ha INepeOir 3aXBOPIOBaHHSA, TOMY BHBYEHHS OCOOIMBOCTEH KIiHIYHOTO
nepediry MiKomIa3sMOBUX IHEBMOHIM y [IiTel, CBOEYACHICTh JIarHOCTHKH Ta JIIKYBaHHS CTald 3a
OCTaHHIN Yac Ha/J3BUYAHHO aKTyaJbHUMH.

He 3Bakaroun Ha HeJOCTATHLO BHUBUEHY poiib M. pneumoniae B MATOJOTIi OpPraHiB JMXaHHS,
3i0panioch 0Oarato JgaHuX, MO0 CTBEPIKYBAaTH, IO «ATUIOBUN» 30yIHHK € BaXJIUBUM
eTIONaToreHeTHYHUM (PaKTOPOM PO3BUTKY 1 TPOrpecyBaHHS HAMOUIBII MOIMUPEHUX 3aXBOPIOBAHb
oprauiB nuxaHHs. [Ipo 11e HEOOXiHO TaM’sITaTh JKapIO-TIPAKTHKY, KOJIH BHUPIIIYETHCS MUTAHHS PO
BUOIp aHTUOIOTHKA B pa3i Hee()eKTUBHOTO TPAIHIIIHHOTO JIIKyBaHHSI.
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Diseases of periodontal tissues, including generalized periodontitis (GP), consistently occupy
one of the leading places in the structure of dental diseases [1]. Thus, according to recent
epidemiological studies, the prevalence of GP is 80-100% with a persistent tendency to increase the
frequency of GP in young and employable people with gender and population preferences [2, 3]. This

64 M 7(35), Vol.4, July 2018



WORLD SCIENCE ISSN 2413-1032

circumstance causes serious concern of state, social, medical and scientific institutions [4]. The non-
esthetic state of the soft tissues of the periodontal complex, the disruption of the functional capacity of
the masticatory device due to early tooth loss, the duration of treatment usually with unstable results of
treatment with short periods of remission, and significant material and time costs, have a profound
effect on the psycho-emotional state of patients, distract them from active labor and personal life,
constructing a deterioration in the patient's quality of life [5, 6].

Often, the low effectiveness of the results of GP treatment is explaining due to the lack of
clear ideas about the cause-effect relationships in its pathogenesis. Despite the diversity of ideas about
the etiology and pathogenesis of GP, most researchers agree that the qualitative and quantitative
changes in the oral microbiome is the key paradigm of the antigenic microbial attack on periodontal
tissue [7, 8]. Prolonged expansion under the influence of changes in the microbiome activates
osteoclastic processes, disrupting the remodeling balance in favor of the prevalence of osteosorption
over osteosynthesis [9]. The altered microbial landscape potentially provokes not only a high degree
of microbial sensitization and endogenous intoxication of the body, but is also a key trigger for the
change in the adequate, programmed response of the immune system to the antigenic load in the
direction of the configuration of the new format of the immune response. This leads to the
construction of an autoimmune component in the pathogenesis of GP [10]. Once started, the
autoimmune reaction acquires the ability to self-support. This circumstance can influence not only the
nature of the course and the result of treatment of GP, but also serve as a provocative factor for
initiating a number of diseases of internal organs and systems, including such as rheumatism,
rheumatoid arthritis, kidney disease, eye, etc. [11]. On the other hand, researchers reveal that
malabsorption in diseases of the digestive tract, kidney disease, diabetes | and Il type, often affiliated
pathogenetically with GP, cause congruent interaction, determining the nature of the course of the
disease, make it difficult to achieve a stable result of their treatment.

An analysis of information of scientific research suggests that the key factor which leads to the
lack of a stable and predictable result of GP treatment is not so much due to the lack of clear ideas
about the etiology and pathogenesis of GP but the main factor focuses on clinical and laboratory
features of the course and treatment GP in patients with advanced disease, from initial to 11l degree
(maximum) [12, 13]. At the same time, without detracting from the importance of such studies, it is
important to note that the scientific works do not focus enough attention on the features of early
diagnosis of GP. Simultaneously, we believe that only early diagnosis, as well as the choice of
adequate treatment at the stage of premorbid state and initial degree of GP, can be an effective way of
secondary prevention, which allows to prevent, delay or delay complex surgical, contradictory
orthopedic interventions and, in ultimately, prevent or significantly slow down the process leading to
early tooth loss.

It should be noted that clinical, radiologic, as well as laboratory diagnostics of advanced
degrees of GP is not a problem. At the same time, the diagnosis of GP at the initial degree presents
certain difficulties. Thus, the absence of clear markers which identify initial changes in the key
moment of initiating the debut of the pathological process in GP, makes it difficult to diagnose and, as
a result, to conduct opportune in full and adequate treatment. This circumstance often leads to the fact
that the initial degree of GP is accepted and identified with different forms of gingivitis. As a result,
the current treatment is directed to stopping, first of all, the inflammation process in the periodontal
tissues in order to reduce the activity of osteoclasts without the inclusion of funds that normalize the
metabolism of the bone tissue of the alveolar process.

Standard indicative criteria for the condition of the alveolar process, for example, the level of
calcium, copper, strontium in blood plasma, bone-specific alkaline phosphatase, cholesterol, triglycerides
of blood serum, oxyproline plasma, bone mineral density are quite burdensome for patients and are
nonspecific indicators under impact of many components of the body, which makes it difficult to use,
complicates the interpretation of the facts. In our opinion, the determination of tissue sensitization to bone
antigen can be that adequate specific reaction that could help for early diagnosis of GP.

In this regard, the purpose of this research was to study tissue sensitization to bone antigen as
an indicative factor of changes in the alveolar process at the initial degree of GP.

Proceeding from this, we set the following tasks:

1. To establish the level of tissue sensitization to bone antigen in patients with GP of the initial
degree, chronic and exacerbated flow.

2. To determine the level of tissue sensitization to bone antigen in patients with generalized
chronic catarrhal gingivitis in remission and exacerbation.
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3. To conduct a comparative analysis of the revealed tissue sensitization indexes to the bone
antigen in patients with GP of the initial degree and GCCG with a different pathological process.

Material and methods. Clinical, immunological and statistical methods were used to solve the tasks.

Under our supervision, there were 132 patients (67 women and 65 men) from 19 to 35 years old
with an initial degree of GP (main group) with a chronic (72 people) and exacerbated (60 people) course.

The comparative group was consisted of 71 patients from 19 to 35 years old, equal in sex, with
generalized chronic catarrhal gingivitis (GCCG) in the stage of remission (29 people) and
exacerbation (42 people).

The control group consisted of 30 people similar to the age and sex without clinical signs of
periodontal disease. Diseases of internal organs and systems, including the osteoarticular apparatus, in
these examined people were excluded.

Interpretation of clinical indicators was assessed on the basis of subjective and objective
symptoms using periodontal indices (PMA, Loe-Silness, Gl, integral index of hygiene ART).
Diagnosis of periodontal tissue disease was carried out in accordance with the classification of N.F.
Danilevsky (1994).

Evaluation of tissue sensitization to bone antigen was determined in the inhibition of
leukocyte migration (RIML). In RIML reaction, water-salt extract of bone tissue of group 0 (I) Rh (D)
was used. The migration index was calculated by the formula:

IM — migration area with antigen
migration area without antigen’

where IM, equal to 0.1-0.5, was corresponded to a high degree of sensitization. The reaction
was taken 24 hours after blood collection.

The use of RIML was due to its high specificity and informativeness. It is included in the list
of reactions recommended by WHO. Taking into account that the reaction is carried out outside the
body (in vitro), conditions are created for multiple examination of the patient for diagnosis and at the
stages of treatment.

Statistical processing of the results was carried out with parametric statistics methods using
the standard program Statistica 6.0.

Results and its discussion. As a result of the research, we did not establish a reliable
difference in the indicative periodontal parameters in the main and comparative groups with the
chronic course of diseases - GP and generalized catarrhal gingivitis (table 1).

Thus, the GI, PMA, ARI indices corresponded to 1.432 = 0.087, 0.361 & 0.018, 0.467 & 0.026 in the
patients of the main group with GP of the initial degree, chronic course and 0.415 + 0.091, 0.348 + 0.012,
0.497 £ 0.025 in the comparative group, respectively GCCG (p < 0.005).

It was found that the GP of the initial stage of the exacerbated flow characterized unsatisfactory
indexes GI, PMA, ARI, which corresponded to 0.411 £+ 0.086, 0.348 + 0.01 and 0.427 + 0.027, and in the
GCCG group were 0.410 = 0.08, 0.341 £ 0.02, respectively and 0.457 + 0.021 (p < 0.005). It is fair to
note that, both in the GP groups and in the GCCG group, the periodontal parameters indicated a poor
state of oral hygiene.

In the control group, these indices were significantly different and corresponded to 0.513 £+ 0.071,
0.416 + 0.02, 0.531 + 0.029 (p<0.005).

Thus, it is possible to state an identical unsatisfactory state of oral hygiene in patients of both
groups with HP and GCCG, more pronounced in the aggravated flow.
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Table 1. Indicative indices of periodontal tissue of patients with generalized periodontitis and
generalized chronic catarrhal gingivitis

Periodontal indices *
Group Diagnosis GI, Mm PMA, Mm APL, Mm
GP, initial degree,
p chronic course 2 1,432+0,087 0,361+0,018 0,467+0,026
§ GP, initial degree,
exacerbated 0 0,411+0,086 0,348+0,013 0,427+0,027
current
N GHCG
> 1
‘§ remission 9 0,415+0,092 0,348+0,011 0,497+0,025
< GHCG,
g exacerbation 2 0,410+0,082 0,341+0,022 0,457+0,021
O
clinically intact
Control parodontium 0 0,513+0,071 0,416+0,021 0,531+0,029

* - probability <0.05 in relation to the norm

The data on the degree of tissue sensitization to the bone antigen are presented in table 2.

Table 2. The frequency of tissue sensitization to bone antigen in generalized periodontitis and
generalized chronic catarrhal gingivitis

Tissue allergy

Groups Diagnosis The number of Bone antigen RIML
examined *
GP, initial degree, chronic 79 61,045.72
Main P Tnitial degres. Gxacerbated
, initial degree, exacerbate
current 60 80,0+5,13
Comparative GCCG, chronic course 29 0
GCCG, exacerbated current 42 0
Control Practically healthy 30 0

* - O positive reactions

As follows from table 2, the expressed degree of tissue sensitization to the bone antigen in patients
with GP of the initial degree with chronic course was observed in 61.0 + 5.72% of patients (p <0.01) and
only in 31.9 + 4.8% of patients had a moderate degree of sensitization to the bone antigen.

In the acute course of GP, the initial degree, of tissue sensitization to the bone antigen was
noted in 80,0 + 5,13% (p <0,01) of the examined, which is significantly higher than in chronic course.
In 20% of patients with GP of the initial degree of exacerbated current had a moderate degree of
sensitization to the bone antigen was noted.

In no case in the patients of the comparative group, in both chronic and exacerbated catarrhal
gingivitis, as well as in the control group, tissue sensitization to the bone antigen is not established.

Conclusions:

1. It is confirmed that the periodontal indices (PMA, bleeding index GlI, integral index of
hygiene ARI) can not be considered as indicative indicators reflecting the condition of the periodontal
complex, but only reflect the condition of soft periodontal tissues.

2. The established expressed degree of tissue sensitization to the bone antigen in the prevailing
majority of patients with GP of the initial degree, which is directly dependent on the nature of the
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course, can be considered as an indicative pathognomonic index in differential diagnosis of GP of the
initial degree and generalized chronic catarrhal gingivitis.

3. We suppose that the presence of similar and cross connective tissue antigens with a number
of representatives of the oral microbiome can be a key trigger for a malfunction in the immune
recognition of "own" "alien" with the further inclusion of a stable autoimmune reaction that
determines the peculiarity of the course of the disease and the result of its treatment.

4. The revealed tissue sensitization to the bone antigen in patients with GP even at the initial
degree requires mandatory inclusion in the general treatment regimen of osteotropic drugs, including
preparations of vitamin Ds, which provides differentiation of cells of the alveolar process, potentiation
of carbohydrate, lipid metabolism.
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Introduction. The development of medical science and the expansion of opportunities for in-
depth study of the peculiarities of mental disorders, as well as the emphasis of modern medical
practice on restoring the quality of life of patients in the psychiatric group, give more and more
attention to early diagnosis and effective methods of treatment of bipolar affective disorder. To
improve clinical practice, a systematic combination of all diagnostic and therapeutic aspects is
necessary, including a thorough study of anamnesis, all clinical manifestations (not only affective, but
also cognitive, behavioral) and features of the course of the disease. Such an approach is due to the
priority in helping primarily restoration of social functioning, an obstacle to which often becomes
untreated cognitive impairment, the use of ineffective therapies.

The frequency of bipolar affective disorder in the general population, according to various
authors, is very volatile, which is explained by a number of objective reasons: the discrepancies in
determining the diagnostic boundaries of this form of pathology, the methods of statistical accounting
of patients, a significant number of patients with so-called outpatient, cyclothymic, in that including
hidden variants of the mentioned disorder, which are often not taken into account. Among the total
number of hospitalized patients in the psychiatric hospital, patients with bipolar affective disorder are
on average 2 to 6%. In the structure of mental illness, bipolar disorder is 1.6%, according to WHO.
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According to the results of large-scale research over the last 40-50 years, it has been possible
to formulate a concept of the spectrum of bipolar disorder, according to which bipolar disorders
constitute up to 50% of all mood disorders. The BAD spectrum, in addition to Bipolar | Disorder and
Bipolar Il Disorder, includes Bipolar 111 Disorder (cyclothymium) and Bipolar IV Disorder (recurrent
episodes of depression and anti-depressant hypomania induced), variants of the course of depression
and sub-depression with hyperthermia. There are also offers to consider as a separate type of Bipolar
disorders recurrent depression accompanied by symptoms of dysphoria (angry mania - hypomania),
variants of depression with late manifestation and symptoms dysphoria (flabby mania - hypomania),
depression variants with a late manifestation and hypomanic symptoms that precede dementia, options
for a hyperkinetic disorder with devastating behavior and a late manifestation after 6 years that do not
respond to psychostimulant therapy. According to the recommendations in the clinical assessment of
ADH should pay special attention to comorbidity with other disorders of the axis 1 and 2 (according to
DSM-V), family history of mental disorders, course of the disease, age of the patient at the time of the
debut, frequency of phase changes, the presence of mixed episodes and seasonality. For example, the
early age of the manifestation correlates with the more severe course of the Bipolar disorders and the
worse prognosis. Early onset of the disorder (< 21 years) is characterized by a more frequent
occurrence of comorbid alcohol and drug dependence, obsessive-compulsive disorder, disorders of
eating behavior, rapid phase change, more episodes, suicidal attempts, etc. The presence of comorbid
psychiatric disorders is diagnosed in about 30% of patients with bipolar disorders. Their presence, as
demonstrated by the results of research, is associated with more mixed and depressive episodes,
suicidal attempts. In addition, comorbid psychiatric disorders are more common in people with
depressive manifestation of bipolar disorders. Family burden for bipolar disorders and major
depressive disorder is also of great predictive value.

In addition, comorbid psychiatric disorders are more common in people with depressive
manifestation of bipolar disorders. Family burden for bipolar disorders and major depressive disorder
is also of great predictive value with more mixed and depressive episodes, suicidal attempts.

Pharmacological treatment is the basis in the complex treatment of patients with bipolar
disorders. The purpose of therapy in acute affective episodes is to reduce the severity of symptoms, to
achieve eutymium with the ultimate achievement of complete remission. The purpose of supportive
therapy is to prevent relapses of affective episodes. Medicines used in treating patients with bipolar
disorders include mood stabilizers (lithium salts, valproic acid salts, lamotrigine, carbamazepine) and
atypical antipsychotics and antidepressants. In tabl. 1 shows medicines approved by the Food and Drug
Administration (FDA) for the treatment of various phases of bipolar disorders and supportive care.

Table 1. Medicines recommended by the FDA for BPA treatment

Medicinal treatment Acute affective episode Supportive treatment
manic  depressive mixed
Mood stabilizers

Lithium salt M, C X M, C
;g?tIEE)lIQC acid salts, valproic acid M. C X X
Carbamazepini ER M, C M, C
Lamotrigine X M, C

Atypical antipsychotics
Avripiprazole M, A M, A M, A
Olanzapine M, A (Wiit: gig(?;ine M, A M
Cvetiapine IR, XR MA | M@aDLIY |, MA A

(only XR)

Risperidone M, A M, A M, A (only RLAI)
Ziprazidone M M A
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A - recommended for additional mood stabilizer therapy; C - recommended for combination
therapy with another mood stabilizer, an atypical antipsychotic or antidepressant; M - recommended
for monotherapy; RLAI (Risperidone long-acting injection) - prolonged-release risperidone in
injections; X is recommended by international guidelines, consensus, but not approved by the FDA.

Research results: the main group of drugs for the treatment of bipolar disorders according to
clinical protocols is thimostabilizers. Lithium is the first drug that has been shown to be effective in
bipolar disorders. Despite a number of limitations (delayed therapeutic effect in acute mania, limited
efficacy in the treatment of bipolar depression, the most severe attacks with psychotic symptoms,
bipolar disorders with frequent phase changes (5-20% of patients), dysphoric and mixed manic
conditions (20-40% of all affective episodes of bipolar disorders), schizoaffective disorders, affective
disorders due to organic brain disease, manic episode in the elderly, patients with bipolar disorders and
comorbidly addictive behavior, narrow therapeutic window), treatment with lithium salts remains
relevant for modern clinical practice. During the last 10 years, when lithium is used, emphasis is
placed on high efficacy in preventing recurrence of manic episodes, as well as the fact that it is the
only medicinal product that has been shown to reduce the risk of suicide in bipolar disorders. The use
of lithium salts in reduced doses to increase its tolerability has not proven effective.

Salts of valproic acid (valprocom, depakin) - mood stabilizers with the most evidence base. In
the treatment of valproate sodium in acute mania, the therapeutic response is faster than when treating
lithium salts. Valproic acid salts significantly outweighed the effectiveness of placebo in the treatment
of manic episodes, placebo and lithium salts in the treatment of depressive episodes, episodes with
rapid phase change, more effective than placebo in the prevention of mania.

In placebo-controlled trials, carbamazepine has been shown to be effective in acute mania and
mixed conditions. The evaluation of the efficacy of carbamazepine in monotherapy and polytherapy in
the open-ended (on average 10 years) of a naturalistic study (Chen C.H, Lin S.K, 2012) demonstrated
its efficacy in most patients (48.8% of randomized patients did not have affective disorders during the
controlled period). In a significant proportion of patients with BAD to achieve eutymic and correction
of psychomotor excitation in manic and mixed affective disorders, with carbamazepine, additional
antipsychotic therapy (68.2%) and benzodiazepines (74.4%) were used.

A number of studies have confirmed the presence of teratogenic effects of valproic acid salts,
carbamazepine and lithium salts (Dodd S., Berk M., 2004; Tatum W. O., 2006; Connolly K. R., Thase M. E.,
2011; Geddes J.R., Miklowitz D.J., 2013). It was believed that lamotrigine therapy may be associated
with anomalies in palatability in the fetus, but the evidence obtained remains unconvincing.

Admission to the valprocom in the first trimester of pregnancy can cause a number of birth
defects, from severe to lungs. If valproate is taken pregnant between the 17th and the 30th day after
fertilization, the absolute risk of having a neural tube defect baby will be between 1% and 2%
(especially lumbar meningomyelocyte). Studies have suggested the presence of a specific combination
of congenital defects with prenatal effects of valproic acid (fetal valproic syndrome). These defects
extend to the head and face, fingers, urogenital tract, mental retardation and physical development.

There is a correlation between the dose of the drug and small and large congenital malformations,
which requires additional testing. Due to the risk of neural tube defects when taking the drug during critical
periods of pregnancy, it is necessary to consult with regard to in-depth prenatal screening.

According to the FDA, valproic acid is contraindicated in pregnancy for the treatment of bipolar
disorder, it is possible to prescribe this drug only in the case of ineffectiveness of other anticonvulsants.

Lamotrigine, unlike other mood stabilizers, is more effective for the prevention of depressive
than manic episodes in BAD (Geddes J.R. et al., 2009). The efficacy of this drug in acute mania was
slightly different from that of placebo (Frye M.A. et al., 2000).

Difficulties in the treatment of affective disorders in women are also in the fact that many
additional factors in one way or another affect the pathogenesis of the disease. So, on the one hand, the
effect of the disease on the menstrual cycle and reproductive function is on the one hand, and on the
other hand it is drug treatment. In addition, physiological changes in the female body itself can cause
aggravation of clinical manifestations of affective. In addition, it is necessary to consider the presence
of comorbid conditions, especially polycystic ovary syndrome, which occurs in 4-19% of patients.

Unfortunately, there are currently no statistics on its prevalence among women with affective
disorder, but researchers say their frequency is quite high in this category of people (Lobo et al., 1995). The
accompanying syndrome is an extremely important factor as it can lead to hyperandrogenism
(increased testosterone levels) and to anovulatory menstrual cycles and obesity, which significantly
affects the general health of women. Polycystic ovary syndrome is more often observed in the
treatment of salts of valproic acid, especially when this group of drugs was prescribed to girls under 20
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years of age (Isojarvi et al., 1997). The pathogenetic mechanism of the development of this syndrome
in women with epilepsy is associated with an increase in the level of luteinizing hormone. For those of
reproductive age receiving estrogen contraceptives, certain recommendations for the dose adjustment
of antiepileptic drugs are outlined, since their simultaneous administration leads to a decrease in the
concentration of both drugs in plasma (Isojarvi, 1998).

Hormonal fluctuations occurring in premenopausal deepening the course of affective
disorders, patients become more vulnerable, episodes of depression are more prolonged and severe,
potentiating a decrease in estrogen levels during this period. In connection with this, it is
recommended to combine treatment with substitution hormonal therapy.

Women are at high risk of recurrence of BAD during pregnancy, especially if the drug is
stopped, as well as in the postpartum period. Balancing the risk of using drugs to prevent an affective
episode requires active collaboration between health providers and the patient and his family
(McKenna K. et al., 2005; McCormick U. et al., 2015). Most mood stabilizers have teratogenic risk.
Lamotrigine is perhaps the exception, but this is not confirmed by well-controlled studies in humans.
Atypical antipsychotic drugs, with the exception of lurazidone, are classified by the FDA when used in
the pregnancy category C.

Conclusions. Analysis of patient groups for a therapeutic response showed that
thiometabilizers showed the highest efficacy in the bipolar disorders M group (mania) for 4 weeks of
therapy, and the bipolar disorders D group (depression) showed the least sensitivity to such therapy.
And in 12 weeks the treatment with thimostabilizers there was a group ahead disorders E (eutymium),
without a significant difference with the groups M and D. Additionally, all three groups showed the
same risk of recurrence of the disease within 12 weeks after discontinuation of timostable
stabilization: D-5 (12.5%) persons; M-4 (13.3%); E-6 (12.0%), as well as almost the same partial
response to thiomostabilizers (12 weeks, 2 preparations): 3 (7.5%), 3 (10.0%) and 4 (8.0 %) person. It
should be noted that in general, 12 people were monitored for a transition to a mixed state / mania
within 12 weeks after initiation of therapy with antidepressants, of which 6 (12.5%) persons changed
during the monitoring period in the D - group, and in 3 (13.3%) people of the M - group before the
study before hospitalization. Instead, an increase in dysphoria or other symptoms in the use of
antidepressants (4 patients, 10.0%), resistance to such therapy (3 patients, 7.5%) and an overdrive
(< 1 week) response to antidepressant therapy (2 patients, 5, 0%) was observed only in the group -D. It
should be noted that in women during the infiltration period, the frequency of rapid phase conversion
was twice that of other age groups.

According to the FDA, valproic acid is contraindicated in pregnancy for the treatment of
bipolar disorder, it is possible to prescribe this drug only in the case of ineffectiveness of other
anticonvulsants.

Lamotrigine, unlike other mood stabilizers, is more effective for the prevention of depressive
than manic episodes in umsnyeik disorders (Geddes J.R. et al., 2009). The efficacy of this drug in
acute mania was slightly different from that of placebo (Frye M.A. et al., 2000).

Hormonal fluctuations occurring in premenopausal deepening the course of affective
disorders, patients become more vulnerable, episodes of depression are more prolonged and severe,
potentiating a decrease in estrogen levels during this period. In connection with this, it is
recommended to combine treatment with substitution hormonal therapy.
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ABSTRACT

Aim of the study: To analyze the pregnancy course in women with the
autonomic regulation dysfunction, diagnosed by cardiointervalography
and heart rate variability changes.

Materials and methods. 102 pregnant women were examined. The
initial autonomic status was estimated by registration of time and
spectral parameters of heart rate variability applying the computer
cardiointervalography and CardioLab BabyCard diagnostic system. The |
(main) group consisted of 48 pregnant women with established disorders
of autonomous regulation. 54 patients with a normal state of autonomic
supply, a balanced level of sympathetic and parasympathetic activity and
an optimal level of regulatory systems functioning formed a Il (control)
group. To assess the condition of the mother-placenta-fetus system an
ultrasound examination with doplerometry was performed.

Results. Heart rate variability has established a significant increase of
central regulatory circuit activity in pregnant women with autonomic
dysfunction. Hyperfunction of the sympathetic department in women of
the main group was accompanied by exhaustion of compensatory vagal
influences. The obtained values of VLF testify about the psycho-
emotional stress and cerebral cortex functional disorders existence in
these women. Cardiointervalography data in the control group indicate
for a balanced activity of the autonomic nervous system. The
complications of pregnancy were significantly more frequent in women
of the main group in the context of detected autonomic dysfunction.
Conclusions. Cardiointervalography is informative for the detection of
autonomic regulation disorders, adaptive disorders and changes of
hemodynamic responses in mother-placenta-fetus system. Using the
analysis of heart rate variability in pregnant women will improve the
early prediction of gestational pathology, reduce the risk of obstetric and
perinatal complications.
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Introduction. The gestational period is associated with dynamic changes in the autonomic
nervous system (ANS). During normal pregnancy the activity of the sympathetic part goes up in the
first trimester, progressively increases in Il and Il trimesters and decreases before delivery. The
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increasing tone of the sympathetic nervous system (SNS) is an adaptive mechanism that is developing
in response to peripheral vasodilatation and prevents excessive reduction of systemic blood pressure.

Parasympathetic and sympathetic parts of the ANS are constantly interacting and are under the
influence of a number of reflexory and humoral factors controlled by the central nervous system. The
dysfunction of the ANS, pathological changes in the vascular tone regulation and the status of cerebral
blood flow may damage the "mother-placenta-fetus" functional system and lead to the gestation
complications development [1].

The "language", that conveys information about the energetic and regulatory processes of the
mother and fetus is the heart rate variability. Fluctuations in the blood circulation system are caused by
energetic (metabolic), humoral and autonomic processes and reflect their condition [2].

Investigating the mother and fetus heart rate variability will provide an information about the
energy supply, humoral and nervous regulation, their changes during stress and other conditions, about
the adaptive capacity and mother-placenta-fetus system reserves [3,4].

Currently, the state of gravidar homeostasis by the analysis of mother and fetus heart rate
variability in comparison with the morphological structure of the placenta in physiological pregnancy,
preeclampsia of various severity, under placental insufficiency, under intrauterine infection,
underweight, premature deliveries and other pregnancy complications has been studied [5-17].

It is shown that mathematical, time and spectral analysis of mother and fetus heart rate
variability provides information about the energy supply system (normal, energy deficit, energy
crisis); about the components of general regulation (metabolic, sympatho-adrenal, parasimpatical);
about the ratio of the central and autonomic contours of heart rate regulation; about adaptation
reserves (normadation, hyperadaptation, hipoadaptation, energy fold and functional rigidity) [18].

Thus, the study of heart rate variability of the mother and fetus can widely be used to assess
gravidar homeostasis in physiological and pathological pregnancy, can allow us to reinterpret the
nature of the processes occurring in the "pregnant woman" system, open up a fundamentally new
approach to the prognosis and prevention of obstetric and perinatal complications [19].

The aim of this study is the analysis of pregnancy in women with the autonomic regulation
dysfunction, diagnosed by cardiointervalography and heart rate variability changes.

Materials and methods. 102 pregnant women who were undergoing treatment in the
Obstetric Department of Kiev City Center of Reproductive and Perinatal Medicine, which is the
clinical site of the Obstetrics, Gynecology and Reproductology Department of the Ukrainian State
Reproductology Institute of the National Medical Academy of postgraduate education named after
P. L.Shupyk had been surveyed during the study.

All the surveyed women have undergone general clinical and special obstetric examination in
accordance with the diagnostic and treatment protocols approved by the Ministry of Health of
Ukraine. All studies were performed only after obtaining informed consent of the patient to be the part
of additional research methods.

The pregnant women with fetal malformations, patients with multiple pregnancies, endocrine
disorders, severe extra-genital pathology, internal reproductive organs malformations, benign tumors of
the female reproductive system, etc were excluded from the research. Also in the course of study the
pregnant women who had indications for planned surgery delivery were excluded from the test group.

The average age of pregnant women was 28.3 + 5.8 years. In a registered marriage were 75
(73.5%) pregnant women, in the civil - 23 (22,5%), single - 4 (4%) women.

The prevalence of somatic pathology is the following: the respiratory system — in 8 (7,8%)
women, cardiovascular system - in 36 (35,3%) pregnant women, endocrinopathy - in 29 patients
(28,4%), pathology of the urinary system - in 33 (32,4%), gastrointestinal tract disorders — in 11
(10,8%) pregnant women, liver and biliary tract dysfunction — in 12 (11,8%) women, blood system
diseases - in 21 (20,6%) patients, eye diseases — in 35 (34.3%) pregnant women, Venous varix
dilatation - in 9 (8,8%) of surveyed.

The average number of pregnancies among the surveyed categories was 2.4 + 0,14
Primigravidas were 56.9% or 58 women. Preterm delivery in anamnesis had 9 (8.8 %) of pregnant
women. 1 or 2 medical abortions had 40 women (39,2%), 3 or more abortions - 6 (5,9%) patients,
spontaneous abortions were observed in 26 (25.5 %) of the surveyed, missed miscarriage — in 15
(14,7%) pregnant women. Inflammatory diseases of the pelvic organs were detected in 33 (32.4%)
women, sexually transmitted infections - in 42 (41,2%) patients, uterine leiomyoma was diagnosed in
14 (13.7%) of pregnant women, ovarian cysts - in 3 (2,9%) patients, endometriosis - in 8 (7,8%)
women, cervical pathology - in 19 (18,6%) pregnant women. Menstrual cycle disorders were noted in
28 (27,5%) patients.
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According to the results of previous studies of heart rate variability 2 groups of pregnant
women have been defined:

1 — the main group of 48 pregnant women with diagnosed autonomic disorders, characterized
by autonomic imbalance, signs of stress and centralization of regulatory systems.

2 — the control group of 54 patients - with normal autonomic supply, balanced sympathetic and
parasympathetic activity, the optimum level of regulatory systems functioning and the prevalence of
the autonomous influences on the regulation of gestational homeostasis.

Randomized approach was used during sample selection. Verification of the groups
homogeneity confirmed the absence of significant differences. The studied groups were of the
identical by age, gestational age and parity births.

Evaluation of initial autonomic status was carried out by registration of time and spectral
parameters of heart rate variability (HRV) by the computer cardiointervalography (CIG). The medical
diagnostic system "CardioLab BabyCard" ("KhAIl Medica", Kharkiv, Ukraine) was used for CIG. The
built-in system indicators were taken into account during analyzing the results of the research.

The following time indicators were registered:

1. SDNN, ms - the mean square deviation of successive RR intervals, the indicator of the total
effect of autonomic regulation of blood circulation, reflects the overall ANS tone;

2. pPNN50,% - the number of consecutive RR intervals that differ by more than 50 ms during the
recording period is considered as a measure of the benefits of the parasympathetic control over the sympathetic;

3. Mode amplitude (MoA),% - RR-intervals fraction of the analyzed time series corresponding
to the value of the mode, the indicator of the activity of the sympathetic level of regulation;

4. Variation velocity (VAR), ms - difference between the duration of the largest and the
smallest RR interval of the analyzed time series, conditional parameter of activity of the
parasympathetic nervous system (PNS);

5. RMSSD, ms - is the mean square difference between the duration of adjacent RR intervals,
the activity of the parasympathetic link of autonomic regulation;

6. Stress index (SI) - a measure of advantage of the central regulation activity mechanisms
over autonomous;

7. Variation coefficient (VC) - total effect of autonomic regulation of blood circulation, total
heart rate variability, index of body functional reserve restoration;

8. Autonomic Balance Index (ABI) - indicates the ratio of activity of the sympathetic and
parasympathetic parts of the ANS;

9. Rhythm autonomic index (RAI) - integral (secondary) indicator, the smaller the RAI - the
more balance is shifted to the parasympathetic side.

In the spectral analysis, HRV distinguishes three main spectral components:

- High Frequency (HF) waves - with a frequency 0,4-0,15 Hz (2,5-6,5 seconds)

- Low Frequency (LF) waves - with a frequency of 0.15-0.04 Hz (6.5-25 sec)

- Very Low Frequency (VLF) waves - with a frequency of 0.04-0.003 Hz (25-333 sec).

For each of the spectral ranges, the absolute total power in the range (Total Power, TP) is
calculated. TP is the sum of capacities in the ranges HF, LF and VLF.

According to the spectral analysis of the heart rate, the centralization index was also
calculated: Cl = (HF + LF) / VLF and the index of vagal-sympathetic interaction LF / HF.

One of the methods for assessing adaptation reactions was to calculate the regulatory systems
activity index (RSAI). Based on the analysis of the values of RSAI (expressed in scores from 1 to 10),
the following functional states were diagnosed:

1. The state of the optimal (working) voltage of the regulatory systems necessary to maintain
an active balance of the organism with the environment (RSAI 1-2 - norm).

2. The state of moderate tension of regulatory systems, when additional functional reserves are
needed to adapt the organism to the environmental conditions (RSAI = 3-4).

3. The state of the pronounced voltage of the regulatory systems associated with the active
mobilization of protective mechanisms, including the increased activity of the sympatho-adrenal
system and the pituitary-adrenal system (RSAI 4-6).

4. The state of strain of the regulatory systems, which is characterized by a lack of protective
and adaptive mechanisms, their inability to provide an adequate response of the organism to the
influence of environmental factors. Here, excessive activation of regulatory systems is no longer
supported by appropriate functional reserves (RSAI 6-7).

5. The state of exhaustion of regulatory systems, in which the activity of control mechanisms
is reduced and there are signs of pathology (RSAI 7-8).
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6. Failure of adaptation, when specific pathological deviations dominate and the ability of
adaptive mechanisms to self-regulate is partially or completely disturbed (RSAI 8-10).

To assess the state of the mother-placenta-fetus system the ultrasound testing with
dopplerometry on "Phillips HD11XE" (Austria) in 1l-111 trimesters was carried out. Alongside, the
analysis of blood flow velocity curves together with ascertaining of resistance index, pulsation index
and systolic-diastolic ratio in uterine arteries, arteries of umbilical cord and middle cerebral artery of
the fetus were carried out.

The severity of hemodynamic disorders in uterine, placental and fetal arteries was evaluated
involving criteria of M. V. Medvedev (1999) with differentiation of three degrees of complications:
1A — utero-placental blood flow disorders (UPBF), 1B - disruption of feto-placental blood flow
(FPBF); 1l degree - the simultaneous disruption of UPBF and FPBF without reaching critical values;
I11 degree - the critical disruption of FPBF.

The results of the study have been subjected to statistical processing by means of variation
statistics, the differences between parameters were evaluated by Student's t-test, considering them
significant at p <0.05.

Results. According to the HRV-results the significant decrease of the SDNN and CV levels in
pregnant women of the main group (Table 1) was estimated, which indicates the increased activity of
central regulation in pregnant women with autonomic dysfunction. Women without identified
autonomic disorders were found with predominance of autonomous contour of regulation, for which
parasympathetic division of ANS is responsible.

Table 1. Overall level of ANS regulation in the studied pregnant women

- Figue  Mangroup ~ Controlgroup  p
] Med LQ-UQ Med LQ-UQ

ISDNNJWSEER  29+19 10-48 745+10,5 64 -85 p<0,05
Ve % 6+3 3-9 20+ 6 1426 p<0,05

ITPINSEI 3976+1128  2848-5104  1399+625 ~ 774-2024  p<0,05

HRV analysis in pregnant women with autonomic disorders demonstrates SNS hyperactivity,
which is presented by higher indicators of MoA and LF (Table 2) in comparison with the control
group. Hyperfunction of the sympathetic part was accompanied by the depletion of the compensatory
vagal influences, as indicated by the decrease of RMSSD, pNN50 and HF.

HF in women of control group were significantly higher than in the main group - 977,5£177,5
msec? vs 445,5+131,5 msec?, respectively (p<0.05), which confirms the significant weakening of the
influence of a parasympathetic link of ANS on the background of high sympathetic tone in pregnant
women of | group.

In the control group CIG- data indicate a tendency to high sympathetic tone with the
compensatory growth of the parasympathetic activity, that provides a balanced activity of the ANS.

Table 2. ANS activity in studied groups

- Figure ~ Maingroup ~ Controlgroup P
B Med QUQ  Med  LQUQ

JDFjwsec? | 1219542485 9711468  5495+1905 359-740  p<0,05

IVOAGII 845185  66-103  38+8 30-46  p<005

Activity of PNS
5-21 42 +7 35-49 p <0,05
0-14 187 11-25 p >0,05

PHEMSEC2N 4455+131,5  314-577 9775+177,5 800-1155 p<0,05

Other HRV data that characterize sympathetic-parasympathetic balance, confirm the shift in
autonomic balance towards the SNS in patients of the main group. By the results of CIG (Table 3) in
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the control group the maintaining of a balance between sympathetic and vagal influences was
observed.

Table 3. Sympathetic-parasympathetic balance

Figure Main group Control group p
Med LQ-UQ Med LQ-UQ
LF/HF 3,31+£2,49 0,82-5,8 3,63+3,31 0,32 -6,94 p>0,05
Cl 13,76 + 2,67 11,09-16,43 6,03+2,45 3,58-8,48 p <0,05
ABI 4135+495 364463 149 + 49 100 — 198 p <0,05
RAI 11+2 9-13 6+1 5-7 p <0,05
Sl 329 + 86 243 — 415 92+ 36 56 — 128 p <0,05
L/W 7,55 £ 3,07 3-13 6+3 3-9 p>0,05

LF characterizes the vascular tone regulation by the SNS. In the majority of control group
pregnant — 38 (70,4%) - the value of LF showed normal activity of vascular center (p<0.05). 37 (77,1%)
women in group | experienced a dramatic decrease in the activity of the vascular center. Significantly
lower levels of LF in women of the main group (Table 4) indicates that gestative restructuring of
systemic hemodynamic runs on the background of high sympathetic and low vagal activity.

Table 4. Activity of vascular center

Figure Main group Control group P
Q % Q %
High activity 3 6.2 - - p <0,05
Normal activity = - 38 70.4 p<0,05
Low activity 8 16.7 13 24.1 p>0,05
Sharply impaired activity 37 77.1 3 55 p<0,05

The VLF-component characterizes the activity of the suprasegmental regulation level. The
researched VLF values (Table 5) show that only in 11 (22,9%) women of the main group a normal
activity of the cardiovascular center is observed, whereas in the control group this figure was found in
the vast majority of patients - 46 (85,1%) (p < 0.05).

4 (8,3%) pregnant women of the main group revealed a decrease, and 33 (68,8%) — sharp
decrease of subcortical vascular center activity, which gives ground to reason the mental strain and
cerebral cortex functional state disturbance in these women.

Table 5. Activity of subcortical cardiovascular center

Figure Main group Control group p
Q % Q %
Normal activity 11 22,9 46 85,2 p<0,05
Low activity 4 8,3 8 14,8 p>0,05
Sharply impaired activity 33 68,8 - - p<0,05

As it can be seen from Table 6, the structure of the regulatory characteristics of the studied
women was as follows: normoadaptive condition - in 48 (88,9%) pregnant women of 11 group and in
15 (31,3%) in patients of the | group, hyperadaptive - in 4 (7,4%) women of the control group and 9
(18,7%) pregnant women of main group, hypoadaptive — in 2 (3,7%) women of group Il and 24 (50%)
patients with ANS dysfunction.
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Table 6. Assessment of the regulatory systems in the studied pregnant women

Figure Main group Control group p
Q % Q %
RSAI 1-3 13 27,1 42 77,8 p<0,05
RSAI 4-5 2 4,2 6 11,1 p>0,05
RSAI 6-7 9 18,7 4 7,4 p>0,05
RSAI 8-10 24 50,0 2 3,7 p<0,05

The analysis of pregnancy in the studied groups revealed, that women of the main group were
significantly more often marked with high risk pregnancy than pregnant of control group (Figure 1).
So, the risk of miscarriage was diagnosed in 31 (64,5%) patients of the main group and 17 (31,5%)
women in the control group. Hypertension disorders were observed in 13 (27,1%) patients of the main
group vs 4 (7,4%) cases in the control group. Preterm delivery occurred in 9 (18,8%) pregnant women
of the main group vs 3 (5,5%) women in the control group (p<0.05). Premature placental abruption
was find out in 2 (4,2%) pregnant women of the main group, while in control group this complication
was not noted.

Gestation complications

= Main group Controll group

TR
J. o] 35,2 27 1 18 g s "
_ 3, 0

Threatened mlscd?hnmtal dysfumttmTenswe dlsorﬂeeterm deliwarasire placental abruption

Fig. 1. Pregnancy complications in the studied pregnant women.

Signs of placental dysfunction (Figure 2) were found in 37 (77,1%) pregnant women of the |
group and in 19 (35,2%) patients of the control group (p<0,05).

Thus, in 9 (18,8%) pregnant women oligohydramnion was diagnosed, in 30 (62,5%) —
different hemodynamic changes, 6 (12,5%) patients had intrauterine growth restriction (IUGR). In
group I, signs of placental dysfunction were observed less frequently. In particular, oligohydramnion
was noted in 3 (5,5%) patients, maternal-fetus hemodynamic disorders — in 9 (16,7%), IUGR —in 1
(1,9%) pregnant woman.

62,5 B | group Il group

80

60

/ 18,8

40

20

IUGR

Oligohydramnion

Haemodynamic
disorders

Fig. 2. The frequency of placental dysfunction symptoms in the examined pregnant women
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In 11-111 trimester of pregnancy the dopplerometric indicators deviate from the gestative norms
in 30 pregnant women of the main group (62,5%) and 9 women (16.7%) of the control group.

Deviation of UPBF was identified in 13 (27,1%) patients of group | and in 6 (11,1%) patients
of the control group (p<0,05). The change in FPBF was noted in 8 (16,7%) of pregnant women in the
first group and in 2 (3,7%) women of group Il (p<0,05). Associated hemodynamic changes were
observed in 5 (13,9%) pregnant women of the main group and 1 (4,5%) women of the control group.
The critical blood flow deviations were observed in 3 patients (8.3%) of pregnant women of the main
group. In 2 out of 3 women of the main group the fetal distress occurred before 37 weeks. In control
group critical blood flow was not found (Table.7).

Table 7. The structure of fetus-placental hemodynamics disorders

Degrees of Main group Control group P
haemodynamics
disorders
Q % Q %

1A 13 27,1 6 11,1 p<0,05
I B 8 16,7 2 3,7 p <0,05
I 6 12,5 1 1,9 p <0,05
111 3 6,2 - - p>0,05

As evidenced by the data, in pregnant women with violations of autonomic regulation the
vascular resistance remains high and practically does not change during gestation. A prolonged
decrease of utero-placental perfusion leads to depletion of compensatory abilities of the placental-fetus
hemodynamics.

Conclusions. The cardiointervalography is informative for the diagnosis of autonomic
regulation disorders, adaptive disorders and changes in hemodynamic responses of the mother-
placenta-fetus system.

In pregnant women with autonomic regulation disorders, an increased activity of the central
regulatory circuit, high sympathetic function, depletion of compensatory vagal influences, psycho-
emotional stress and cerebral cortex functional state violations are noted.

Pregnancy complications such as miscarriage, hypertension disorders, placental dysfunction
with hemodynamic disorders and fetal growth retardation are significantly more likely observed in
women with detected autonomic dysfunction.

The analysis of heart rate variability in pregnant women will improve the early prediction of
gestational pathology, reduce the risk of obstetric and perinatal complications.

REFERENCES

1. Runikhina N. K., Androsova Yu. M., Bart B. Ya. Changes in heart rate and blood pressure variability and cognitive
function at hypertensive disorders in pregnancy. The medical news of the North Caucasus. 2011; 3: 47-51.

2. Ushakova GA, Petrich LN. Methodological approaches and clinical research methods of regulatory and
adaptation processes in biological system "pregnant woman". Mother and Baby in Kuzbass. 2016, 4(67): 4-9.

3. Regulatory and adaptive processes in the mother-placenta-fetus system in case of physiological and
complicated pregnancy /Ed. by Ushakova GA. Kemerovo: Kuzbassvuzizdat, 2015. 283p.

4. Ushakova GA, Petrich LN. Modern approaches to the evaluation of fetal heart rate. Mother and Baby in
Kuzbass. 2016; 1: 14-21.

5. Van Leeuwen P, Werner L, Hilal Z, Schiermeier S, Hatzmann W, Gronemeyer D. Fetal
electrocardiographic measurements in the assessment of fetal heart rate variability in the antepartum period.
Physiol Meas. 2014; 35(3): 441-54. doi: 10.1088/0967-3334/35/3/441. PMID: 24556971

6. Silveira C, Pereira BG, Cecatti JG, Cavalcante SR, Pereira RIF et al. Cardiotocography before and after
water aerobics during pregnancy. Reprod. Health. 2010; 7: 23. doi: 10.1186/1742-4755-7-23/

7. Brown CA, Lee CT, Hains SM, Kisilevsky BS. Maternal heart rate variability and fetal behavior in
hypertensive and normotensive pregnancies. Biol. Res. Nurs. 2008; 10(2): 134-144. doi:
10.1177/1099800408322942.

8. Ushakova GA, Retz YuV. Regulatory and adaptive processes in the mother-placenta-fetus system with
gestosis of varying severity. Obstetrics and Gynecology. 2008; 4: 11-15.

9. Voss A, Fischer C, Schroeder R. Coupling of heart rate and systolic blood pressure in hypertensive
pregnancy. Methods Inf. Med. 2014; 53(4): 286-90. doi: 10.3414/ME13-02-0045. Epub 2014 Jul 31.

80 M 7(35), Vol.4, July 2018



WORLD SCIENCE ISSN 2413-1032

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Ushakova GA, Nikolaeva LB. The morphofunctional state of the foetoplacental complex in women of
reproductive age who are giving birth for the first time. Questions of gynecology, obstetrics and
perinatology. 2014; 13(4): 46-51.

Retz YuV, Ushakova GA. Regulatory and adaptive processes in the mother-placenta-fetus system in
placental insufficiency. Questions of gynecology, obstetrics and perinatology. 2008; 7(3): 16-22.

Fehlert E, Willmann K, Fritsche L, Linder K, Mat_Husin H, Schleger F, Weiss M, Kiefer-Schmidt I,
Brucker S, Haring HU, Preissl H, Fritsche A. Gestational diabetes alters the fetal heart rate variability
during an oral glucose tolerance test: a fetal magnetocardiography study. BJOG. 2016; Dec 28. doi:
10.1111/1471-0528.14474.

Russell NE, Higgins MF, Kinsley BF, Foley ME, McAuliffe FM. Heart rate variability in neonates of type 1
diabetic pregnancy. Early Hum Dev. 2016; 92: 51-55. doi: 10.1016/j.earlhumdev.2015.11.003. Epub 2015 Dec 1.
Liu M, Yu J, Fu X, Wan W. Quantitative Assessment of Cardiac Function in Fetuses of Women with
Maternal Gestational Thyroid Dysfunction Using VVI Echocardiography. Med. Sci. Monit. 2015; 21:
2956-2968. doi: 10.12659/MSM.894381.

Kurahashi H, Okumura A, Kubota T, Kidokoro H, Maruyama K, Hayakawa M, Itakura A, Matsuzawa K,
Yamamoto H, Kato T, Hayakawa F, Watanabe K. Brain Increased fetal heart rate variability in
periventricular leukomalacia. Dev. 2016; 38(2): 196-203. doi: 10.1016/j.brain dev.2015.08.008.

Novikova ON, Ushakova GA, Grebneva IS. Dynamics of indicators of variety of the cardiac rhythm of
mother and fetus at the ascending becoming infected of fetal egg in the course of treatment. Mother and
Baby in Kuzbass. 2011: 99-102.

Novikova ON, Grebneva IS, Ushakova GA. Regulation of fetal cardiac rhythm in case of vaginal
biocenosis in the mother. Mother and Baby in Kuzbass. 2010: 120-123.

Ushakova GA. Biophysical mechanisms of gravidary homeostasis. Mother and Baby in Kuzbass. 2014; 4: 7-12.
Bukhtoyarova V.I., Artymuk D.A. Vibrational processes of hemodynamics in assessment of the condition
of gravidarium homeostasis. Mother and Baby in Kuzbass. 2017, 3 (70): 4-8.

N 7(35), Vol.4, July 2018 81



WORLD SCIENCE

DOI: https://doi.org/10.31435/rsglobal _ws

Ne 7(35)
Vol.4, July 2018

MULTIDISCIPLINARY SCIENTIFIC EDITION

Indexed by:

INDEX (@ COPERNICUS

& Academia.edu

HAYYHAR SNEKTPOHHAR
EMBAHOTEKA

LIBRARY.RU

Google

scholar
m BIBLIOTEKA
——3% NARODOWA

4% CiteFactor

Passed for printing 07.07.2018. Appearance 12.07.2018.
Typeface Times New Roman.
Circulation 300 copies.
RS Global Sp. z 0.0., Warsaw, Poland, 2018


http://ws-conference.com/



