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THE PERSPECTIVES OF CELLULAR THERAPY
IN REHABILITATION TREATMENT OF NEUROLOGICAL
PATIENTS (REVIEW OF LITERATURE WITH OWN
RESEARCH DATA)

The article gathers and analyses modern data from foreign and regional
authors regarding the latest achievements in cellular technologies that have
prospects in rehabilitation of neurological patients. For the replacement of
damaged brain tissue, technologies directed for differentiation of stem
cells in neuronal and glial directions are extremely promising. Today, it is
feasible to expect that in the near future this will enable the transplantation
of cells to activate the processes of neuroplasticity in recovery period.

The data of own researches, which examined changes in structural and
functional characteristics of brain tissue of rats with condition of
experimental acute focal cerebral ischemia (AFCI) in dynamics of
treatment cryopreserved cord blood serum (CCBS) was given for
evaluation of its membrane protection, immune modulation and
proangiogenic activity.

The study was conducted on 60 outbred white male Wistar rats
weighing 200+20 g. All animals were divided into 3 groups: 1st group
(controls) — intact rats without trauma and treatment; 2nd group — animals
after modelling AFCI without treatment; 3rd group — rats after modelling
AFCI, which was administered CCBS.

The results of the study indicated the stimulating effect of the
components of CCBS on restoration of ultrastructure of the damaged
capillaries, increasing their density, as well as the formation of new
capillaries. It was found that the average area of the perivascular spaces,
which is an indicator of vasogenic edema in rats of group 2 is 45 times
higher than that in group 1, while in rats in group 3 treated with CCBS,
this figure was exceeded 37 times. The average area of pericellular spaces,
indicating the degree of cytotoxic edema, in rats of group 2 on the 7th day
after AFCI is almost 23 times higher than the results of group 1. This
indicator in rats of group 3 was increased by 20 times compared with
group 2. On the 7th day of the experiment in rats of group 2, the surface
area of endothelial cells was significantly larger than in rats of groups 1
and 3 by 54.1% and 31.6% respectively.

Neurotrophic therapy is a very promising area of regenerative
medicine, which requires further study in the use of growth factors.

Key words: angiogenesis, neuronal stem cells, cell therapy, repair.

Corresponding author: volodlychko@gmail.com
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Pe3rome

B. C. JInuko,

Cymcokuil  OeporcasHuil  yHigepcu-
mem, 6ya. Pumcvkozo-Kopcakoea,
2, m. Cymu, Yrpaina, 40007

Beryn

B ocranHi ecATHIIITTS KOHIEIIISA BlAHOBIEHHS
MO3KOBO1 TKaHWHHU TIiJT 4aC TOCTPOTO Ta BiTHOBHOTO
nepioniB iH(papkTy romoBHoro mMo3ky (II'M) myxe
MIBUKO TepeiIa Bif 1a00paTopHUX po3po0OK 10

MEPCIIEKTABU KJITUHHOI TEPAINIi YV BIZIHOBHOMY
JIKYBAHHI HEBPOJIOTTYHHUX XBOPHUX orJjasajg
JITEPATYPH 13 JAHUMMU BJIACHHUX JOCJIL’KEHD)

B crarTi 3i0pasni Ta mpoaHati30BaHi Cy9JacHi JaHi iIHO3EMHHX 1 BITUH-
3HSHHX aBTOPIB, IO CTOCYIOTHCS HOBITHIX po3po0oK y chepi KITTHHHIX
TEXHOJIOTiH, SIKi MalOTh MEPCIEKTHBH B BiTHOBHOMY JiIKyBaHHI HEBPOJIO-
rivHUX XBOpWX. /IS 3aMIIIEHHS IIOIIKO/KEHOI MO3KOBOi TKaHWHU
BKpail MEPCIEKTUBHUMHE € TEXHOJIOTIi M0 CIPSIMOBAaHOMY AW(EPEHIII0-
BaHHIO CTOBOYPOBHX KJITHH y HEHPOHAIFHOMY Ta IIIiaJIbHOMY HampsiM-
kax. Ha cboromHi oOrpyHTOBaHMMH € CIIOJIBaHHS, 10 B HalONMMK4OMy
MaiOyTHROMY 1€ AAaCTh 3MOT'Y NPOBOJMTH TPAHCIUIAHTAIIO KIITHH JUIS
aKTHUBAIII] MPOIECiB HEHPOIUIACTUYHOCTI Y BiTHOBHOMY IEPio/Ii.

HaBeneHo maHi BIacHUX JOCHIIKEHb, y SKHX BHBYAINCA 3MiHU
CTPYKTYPHO-(DYHKITIOHAIFHUX XapaKTEePUCTHK MO3KOBOI TKAaHWHH MIypiB
32 YMOB €KCIEPHUMEHTANBbHOI TOCTpoi (hoKaNpHOI 1epeOpaibHOl imemii
(I'®LI) B nuHaMIIi JTiKyBaHHS KPiOKOHCEPBOBAHOKO CHPOBATKOI KO-
nmoBoi kpoBi (KCKK) moguan mist omiHKH 1i MEeMOpPaHOIIPOTEKTOPHUX,
IMYHOMOZYIOIOYHUX i IPOAHTiOT€HHUX BIACTHBOCTEH.

Jocnimkenns Oymo mposereHe Ha 60 0e3MOPOAHMX OLTMX HIypax-
camix JtiHii Wistar macoro 200 + 20 r. Ycix TBapuH OyJI0 pO3AUICHO Ha
3 rpymu: 1-mma (KOHTPOJIb) — IHTAKTHI IIypu 0€3 TpaBMaTH3aIlil Ta JiKy-
BaHHS;, 2-ra — TBapuHU micist MomemtoBands ['DIII 6e3 mikyBaHHs; 3-Ts
— urypu micist monaentoBanns ['OL, skum BBoammn KCKK.

PesynbraT TOCHIIKEHHS MPOJICMOHCTPYBAIH CTUMYJIIOIOUYHH BIUIHB
komrnoHeHTiB KCKK Ha BiTHOBICHHS YIBTPAaCTPYKTYPH IMTOIIKOIKCHUX
KaIIsapiB, 30UTBIICHHS iX MIUTBHOCTI, @ TAKOXX YTBOPCHHS HOBHX Kalli-
msipiB. Bysno BCTaHOBIIEHO, IO CepeHs IUIONIA TIEPUBACKYIAPHUX MPOC-
TOpIB, SIKA € MOKA3HUKOM Ba30I'€HHOTo HaOpsAKy B IIypiB rpynu 2 B 45
pasiB nepeBuilyBaia Taky B rpymi 1, B TOif yac sk y mypiB rpynu 3, mo
orpumyBanu KCKK, nanmii mokasnuk OyB mepeBuineHui y 37 pasis.
CepenHsi IIIOIIA TEPULETIONISIPHUX TPOCTOPIB, IO BKa3ye Ha CTYIiHb
IIUTOTOKCUYHOT'O HaOPsIKY, B TBAPHH Ipymnu 2 Ha 7-My no0y micis 'L
Maibke B 23 pa3u nepeBuInyBaia pe3ynbraT rpynu 1. JlaHnii moka3HUK
y uiypiB rpynu 3 OyB 30utbinenuii y 20 pasiB nopiBHsHO 3 rpymnoto 2. Ha
7-My 100y eKCIIEpUMEHTY Y TBApUH TPYITH 2 IDIOIIA TOBEPXHI SHIOTENi-
OIHUTIB Oyia MOCTOBIpHO OUNMBIIOI HiX y mrypiB rpym 1 i 3 Ha 54,1 Ta
31,6 % BiAMmOBiAHO.

Heiiporpodiuna Tepamist € BKpail MEepCIeKTUBHIM HAIPSMKOM Bif-
HOBHOI MEJHIMHM, 1[0 TOTpeOye IMONANBIIOr0 BUBUEHHS B 00JIacTi BU-
KOpPHUCTaHHS POCTOBUX (paKTOPIB.

KirouoBi cjioBa: anrioreHe3, HeHpoHaJbHI CTOBOYPOBI KIITHHH,
KIIITHHHA Tepallisi, penapartis.

ABTOp, BignoBizaapHmii 3a aucryBanns: volodlychko@gmail.com

HUI aHaJi3 pe3yNbTaTiB AaHUX JOCIiIKEHb y BIT-
YU3HSHIA Ta 1HO3EMHIM JiTEpaTrypi MiATBEPIKYE,
0 3aCTOCYBaHHS KIITHHHOI Tepamii MpH3BOIUTH
JI0 JIOCUTH ICTOTHOT CTUMYJIAIIT MpOIeciB HEHPOTI-
JACTUYHOCTI B 30H1 ypaskeHHs [2].

BIPOBADKEHHSI B TipakTHuHy po6oty [1]. TIposene-

© Sumy State University, 2019

307 © CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2019



B. C. Jluuxo

EUMJ, 2019;7(4): 306-315

IlepBuHHa MeTa BCiX IOCIHIIKEHb 3 BHUKOPHC-
taHHsiM cToBOypoBux kmitnH (CK), ix mikpooro-
YeHHS Ta YHCICHHUX HEUpOTpoQidHMX (QaKTOpiB
MOJIsITaia B TOMIMIICHHI (YHKIIH MO3KOBOI TKaHU-
HM 1 3MEHILIEHHI CTyIeHs ii MOIIKOJPKEHHS IiJ] Jac
rocTpoi nepebpansHOi aHokcii. Hai6inbi iimMoBip-
HO, 0 ¢()EeKTUBHICTh KIITHHHOI Teparii 3a JaHUX
YMOB TIOB'sI3aHA 3 MapaKpUHHUMH Ta HPOAHTiOTeH-
HUMH e(eKTaMH BBEJICHUX KJIITHH 1 KJIITHHHUX (a-
kTopiB [3].

Ha cporosHi TpuBae akTHBHHHA MOMIYK ONTHMA-
JBHOTO IUIAXY BBEACHHA INPOTEHITOPHHUX KIITHH
(ITK) i pocroBux (axTOpiB, M03yBaHHSI, BiIdip ma-
IIEHTIB IS 3aCTOCYBAHHS KIIITHUHHHAX TEXHOJIOTIMH,
a TakoX ineHTH(dikanis HOBUX OUIbLI e(heKTUBHUX
KIITUHHUX TOMyJIsLii [4].

Bkpaii nepcrekTuBHOIO BOayaeThcs po3podKa
TEXHOJIOTIH MO CIPSIMOBAaHOMY IU(EPEHI[IFOBAHHIO
CK i [IK B HeifpoHalbHOMY Ta IJiaJIbHOMY Hampsi-
MKax Ui MOJAJbIIOro 3aMIilCHHS IMOLIKOMIKECHOT
TkaHUHA. OTocepenkoBaHUA HeNpsMHK e(eKT y
BIZTHOBJICHHI HEPBOBOI TKaHWHH IIOB'A3YIOTh 3 HEH-
PONPOTEKTHBHOIO 1 AKCOHPEreHEepYIUYolo Mdi€lo
TPaHCIUTAHTOBAHMX KIITHH [5].

ITin wac emOpiorenesy CK npomidepytors, Mir-
pytoTh 1 GopMyrOTh OopranisM. B HepBoOBiii cucTemi
BOHHM BH3HAYalOThCsl 3aBASKH 3[aTHOCTI JJO CaMmoo-
HOBJICHHSI Ta TOTIMOTEHTHOCTi. CaMOBITHOBIICHHS
XapaKTePU3Y€EThCS 3MATHICTIO IMiIaBATUCS aCHMET-
PUYHOMY TIOJILTY, B Pe3yJIbTaTi SKOTO OJHA KITITHHA
3aJIMIIAEThCSl CTOBOYPOBOIO, MPUUOMY 0€3 O03HaK
«CTapiHHSY, a 1HIIA — IMOYNHAE AU(EPEHIIIOBATHCS
B OJIHOMY 3 HAaIIPSIMKIB PO3BHTKY 3apOJIKOBHX JIHC-
TKiB [6, 7].

CK pnoBruii yac MoxyTh nepeOyBaTH B CTaHi
«cmokoroy. JudepeHiitoBanHs iX BigOyBaeThCS B
HaIpsMKy TOTi-IUTIOPH-MYJIbTH-YHIOTEHTHI KJITH-
HH, 10 BIAMOBIa€ 3MEHIICHHIO MU(EPESHIIIHOBOY-
HOTO TOTEHIiay KIiTHH. [III0pHIoTeHTHI KIITHHHA
TU(QEpPEHIIIOITECS B MYJIBTUIIOTEHTHI 3-X 3apoj-
KOBHX JINCTKIB. HaiiOinbI BaskimBUM y HEBpOJIOTii
€ eKTOJEpMallbHUH MIap, 3 SIKOTO PO3BHBAIOTHCA
OCHOBHI CTPYKTYpHi €JI€MEHTH HEpPBOBOi TKaHWHH
[8, 9].

ITicnist OLIKO/PKEHHSI, HATIPUKIIAJ 32 YMOB TOC-
Tpoi aHOKCii, BKIIOYAIOTHCS EHAOTCHHI MPOIECH
BiJIHOBJICHHSI, fIKi CBiq4aTh TpO Te, MO0 HEpBOBa
TKaHHHA POOUTH CIIPOOH 10 caMOCTiitHOT penapariii.
[IIBaHIBCHKI KIIITHUHH, 10 BIANOBIJAIOTH 38 MI€IiHI-
3aIlil0 Ta pereHepanioo B NnepudepuyHii HEpBOBiH
CHCTEMI, NOYMHAIOTh MIIpyBaTH B 30HY MOIIKO-
JUKEHHs, 1 3a0e3lnedyBaTd MpoOIEcH MiemiHizamil
akconis [10, 11].

OmHOYacHO B HEWpPOHAX 30UTBIIYETHCS EKCIpe-
cis TeHiB, 10 TOB'A3aHi 3 pereHeparieto. Bigpazy x
BiMOyBa€TbCA 3IMOBHHA BHUKHUI TIPOJiEpyrounx
nmopociux CK i ITK. Aure, picT akcoHIB 0OMEKEHHIHA
BIUIMBOM JICSIKUX 1HTiOITOpPIB 3pOCTaHHS, sIKi 3HA-
XOIAThCSA B  OJITOJCHIPOLUTHOMY Mi€JIiHOBOMY
neOpuci Ta KITHHAX, 10 0epyTh y4acTh y Gopmy-
BaHHI CIIONyYHOI TKaHWHY [12].

CK i IIK, siki moiiHo 3'sBunuCs, (GyHKIIOHAIIb-
HO HE MOXYThH IHTETPYBATHCS B MOUIKO/DKEHI HEl-
poHHI 3B’A3KH. TakuM YHHOM, CHIN €HIOTCHHHUX
pereHepaTHBHUX BIUTUBIB, SIKi BKIIOYAIOTHCS Biapa-
3y MICIIS MMOIIKOKECHHS, HE JOCTaTHBO IS BiHOB-
NeHHs BTpadeHuX QyHkuid. [lomimmenHs ¢yHKII-
OHAJIHOTO PE3YJIbTaTy MOXe OyTH CTHMYJIbOBaHE
3a JIOTIOMOTOI0 JISSIKMX HEHPONPOTEKTHBHUX 3aXO0-
B, sIKi Oy1yTh 0OMEXyBaTH BTOPUHHI BTPAaTH HEp-
BOBOT TKaHWHU 1, TAKUM YMHOM, 3MEHIIYBaTH CTY-
HiHb HeBpoJioriyHoro aedinury. Sk anpTepHaTHBa,
(yHKIIOHATTPHE BiIHOBIICHHS MOXKE OYTH aKTHBO-
BaHE METOJaMH, II0 TPUCKOPIOIOTH PICT aKCOHIB, i
B pe3ynbTaTi MPU3BOIATH JI0 perapariii HOImKoKe-
HUX 200 (OpPMYyBaHHIO HOBHX aKCOHAJIBbHHUX 3B'SI3-
KiB, fIKi B CBOIO Yepry 3aJy4aloThCS IO Iepenadi
CUTHAJIIB, 1 CIIPHUSIOTH BiJHOBJICHHIO ()YHKIIIOHAJb-
HMX BJacTHBOCTE# [4, 5].

Ha cporoani uitko moseneno, mo CK i Heiipo-
HanbHi [TK MOXYTh cTaTH HEOLIHEHHHUM KOMITIOHE-
HTOM B CTparterii BiJIHOBJICHHS MOIIKOJKEHOT MO3-
KOBOI TKAaHMHHU. BOHM MOXYTb IepeTBOPIOBATHCS B
HEHpOHH, SKi BKE B CBOIO Yepry OyAyTh HiATpUMY-
BaTH aHATOMIYHE YW (YHKI[IOHAIBbHE BiJIHOBIICHHS.
Takox 3a3HayeHi KIITHHH MOXYTb CEKPETYBaTH
YHCICHHI POCTOBI HeHpoTpodiuHi ¢akropw, sKi
BIUIMBAIOTh Ha pereHepaiito akcoHiB. [loreHmian
CK i IIK y BifHOBIICHHI MOIIKOIKEHOI MO3KOBOI
TKAHWHH 3apa3 aKTHBHO BUBYaeThes [13].

IIle oaHMM BKpail BaXJIMBUM MEXaHI3MOM
BIUIMBY € 3aMIIEHHs 3aru0ux KIITHH. Y BiIMOBi-
IHI KoMOiHaIii pocToBHX (akTopiB («IHIYKIiH-
HUH KokTelnb») emOpionansHi CK (ECK) moxyTs
OyTH BUKOPHCTaHI JJIsi OTPHMaHHS MOBHOLIHHUX
HEWpOHIB 1 rmanbHuX KiIiTuH [14]. 3a3HaueHa tyMm-
Ka Oyia miATBep/pKeHa Ha J1abopaTOPHUX MOIEISX,
Konu Helponu, mo Oynu otpuMmani 3 ECK, Buxu-
BaJld 11 1HTETpyBaIUCs B MEPEXi MiCJII BBEJICHHS B
TOMIKO/KEHUH MO30K Oinux 1rypiB. Takox Oyio
MTOKa3aHo, IO MieTiHI30BaHI aKCOHW, OTpHUMaHi 3
vumaunx ECK, nprxuBanmcs y mopoaw MieniH-
JneimuTHUX 1IypiB [6].

€ i iHmi poboTH, MO MiATBEPAXKYIOTh BIpHICTH
3a3HAUEHMX BUILE NPUMYIICHb. 30KpEMa, y IIypiB
i3 TNOIIKO/DKEHUM HOpPMaJbHUM (0€3 T'eHEeTHYHHX
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neeKTiB) CIIMHHUM MO3KOM TIepecajpkeHi MHIIadi
KIIiTHHH, ki Oymu orpuMmani 3 ECK, mokpamnryBanm
(yHKIiOHAaNBHE BimHOBICHHS [ 15].

Ti )X KITHHU BUSIBIDUIACS B TOIIKOIKEHOMY
CIIMHHOMY MO3Ky B (PYHKLIOHYIOYOMY CTaHi, IO
HIiATBEP/KYE TapHi BiaaieHi pe3yiabraTd. Jlroacs-
ki ECK moxyTe OyTH nudepeHuiiioBani B MyJIbTH-
MOTEHTHI HEPBOBI NONEPEIHUKH, MOTOPHI HEHPOHH
i omirogenaponutHi ITK. Bixke 3apa3 cydacHi Tex-
HOJIOTi] J03BOJIIIOTH CTHUMYIIOBATH TU(EpPEHIIIIO-
BauH: 3 ECK 3pinux omiroaeHaponuTis fx in vitro,
TaK i in vivo. BimbIm Toro, BOHM 37aTHI MiemniHi3y-
BaTH aKCOHU IICISI BBEICHHS B CIIMHHUH MO30K y
MieniH-nTehiquTHIX Mumen 1 mypiB. HeipoHnanpHi
[TK xysxe 4acTo arperyroTs B Helipochepu [16].

HemionaBHo Oyn0 MpoOAEMOHCTPOBAHO SIK IPH
BBEJICHHI 1X y MOMIKO/PKEHUH CHMHHUNA MO30K IIy-
piB criocTepiraerbest AMQEpeHIiIoBaHHs IX B aCTpO-
uuta [17]. i pe3yabpTaté TOBOPSITH MPO HEOOXia-
HICTB pO3pOOKH TU(EPEHIIaTHPHOTO IPOTOKOITY IS
BBE/ICHHA KITITHH.

lenetnuno MonngikoBaHi (QeTanbHI HEPBOBI
TIOTIEPETHUKH aKTHBHO EKCIPECYIOTh OLTOK noggin,
III0 € aHTarOHICTOM KiCTKOBOT'O MOP()OT€HETHIHOTO
oinka (BMP), i mudepeHIiorThCs MePeBaKHO B
HEHpPOHM ¥ OJNroACHAPONUTH. BBEICHHS TaKuX
KJIITUH B IOUIKOJ)KEHY MO3KOBY TKaHMHY MHUILEH
JIOCTOBIPHO MPHU3BOJIUTH 0 CTUMYJISAII (yHKIIIO-
HaJIBLHOTO BijHOBIEHH: [18].

Jlronceki HeviponansHi [1K, sk mpasmio, otpu-
MYIOTh 3 eMOpiOHIB Ha cTafii OJaCTONHUCTH, i MOTIM
B JIAOOPAaTOPHUX YMOBaX TPaHCPOPMYIOTH iX y dy-
HKI[IOHAJBbHI HeWpoHU Ta Tiito. [licis BBegeHHS B
MOMIKO/DKEHUH CITMHHUI MO30K IIypiB JIIOJCHKHX
Heriponanpaux 1K, meski 3 HuX Oynu 3HalAeHI
JudepeHiioBaHUMU B OJIITOJIeHAPOUUTH. binbiie
TOTrO, JaHi 3HaxXiKM CYNPOBOJIKYBAJHCS MOJII-
HIEHHSAM (YHKIIOHAJIBHOTO CTaHy Ja0OpaTOpHUX
tBapuH. MesenximanbHi CK, oTpumani 3 KicTKOBO-
IO MO3KY, TAaKOX MOXYTb CIIy>KUTHU ISl TEPAIIeBTH-
YHHX [iJIeH IpU BiTHOBIICHHI MOIIKOKEHOTO MO3-
Ky [19].

Crparerist HeHpONPOTEKLii B JIIKyBaHHI MOIIKO-
JUKEHb MO3KOBOI TKaHMHU NMOBMHHA CTOSITH Ha IIe-
PIIMX MO3HUINSAX MO 3armo0iraHHio 301IBIICHHI0 00-
csry aedexTy i TOro, mod y NoAajIblUIOMy MaTH
ONTUMAIILHUH pe3yJbTaT JikyBaHHs. JloBeeHO, 110
HeripoHanpHI [IK MOXyTh 3axumiaT Bi €HIOTOK-
cuHIB. BOHM TakoX CEKpeTyloTh pi3HOMaHITHI MO-
JIEKyJIM, 10 3aXUIIAaloTh KIITHHH BiJl MEXaHi3MiB
aronTo3y, SIKi 3aBXJM MOCHIIIOIOTHECS PI3HUMH €K-
30- ¥ eHjoTOKcHHaMu. TakuM YHMHOM, BHXOJAUTD,
1110 BBEACHHS 3a3HAYCHUX KIITHH B IOIIKOJKEHHN

MO30K HACIPaBli CTHUMYJIOE HEHPONPOTEKTUBHI
edextr. KicTKOBOMO3KOBiI CTpOMaNTbHI KIIITHHH Ta-
KOK TIOKa3aJIX MOCHWICHHS 3a3HAYCHHUX BHILE BIUIHU-
BIB IIJ Yac BBEICHHS B IONIKOHKEHUH CIWHHHN
MO30K y JOPOCIHX HIypiB 32 paxyHOK BHILICHHS
BEJIMKOI KIJIBKOCTI pOCTOBUX YMHHUKIB [5, 20].

[IpuckopenHst perenepariii akCOHIB TaK0X BHO-
CUTh 3HAYHUI BHECOK Y BiTHOBJICHHS (DYHKIIi Tic-
7SI TIOIIKOJDKEHHS MO3KOBOI TKaHWHH. 3/aTHICTb
meiiponanpanx 1K cexperyBatm pi3HI HeWpoTpo-
¢ivHi PaKkTOPH CBIAYUTH MPO TE, IO BOHH MOXKYTh
MIPUCKOPIOBATH PIiCT MOIIKOKCHUX aKCOHIB. Jlopo-
ClTi HeWpOHAJBHI MPOTEHITOPH MAlOTh BIACTHBICTH
BHIUTATH CyOCTpaTH U KOPTHUKOCIIHAIBHOI pere-
Hepallii aKCOHIB ITICJIA TOIIKO/PKEHHS. Y KIITHH,
IO HaraaymTh CTOBOYPOBI, siKi OyjM OTpuMaHi 3
000JIOHOK HIOXOBOTO HEpPBY, € 34aTHICTh OOPOHUTH
AKCOHHM BiJl po3mi3HaBaHHs (pakTopamy, 110 iHriOY-
10Th picT. Lle mo3Boise akcOHaM BpPOCTaTH B 30HU
Jie HeMae npurHivyrounx dakropis [21].

B nmanwmit gac iine mporec mepexoay adoparop-
HUX po3pobok y kiiHiKy. Crpuse 1pOMy TpoIecy
TOW (PaKT, MO OTPUMaHi 3 KICTKOBOTO MO3KY XBO-
poro CK, ToOTO ayToJOTi4Hi, HE MalOTh CTHUIHHUX
KOH(QUIIKTIB Ha BiaMiHy Bin Bukopuctanus CK, mo
oTpuMaHi Bix emOpioHa. Te came crocyeTbcs poc-
TOBUX (HaKTOpiB, SKi OTPUMYIOTH 3 MYHNOBHHHOI
KpoBi wioza [3, 22].

TTorenuian ECK Haa3BuyailHO BEJIMKHUI 3aBs-
KM iX 3IaTHOCTI TU(EpCHIOBATUCS OLIBII HiX Y
200 BHOIB pi3HHUX KIITHH i, 32 TICBHUX OOCTaBUH,
HaBiTh y i opranisM. Orpumani ECK He Hapa-
JKAFOTh Ha CTapiHH:A, 30epiraloyu BUCOKY TLIOMepa-
3HY aKTUBHICTh 1 HOpMaTbHUN KIITHHHHN CHUTHAITb-
HUI [TUKII, 110 1 MOSCHIOE iX BUCOKY IIBUKICTH MPO-
nideparii B KynbTypi. 1l miacTiyHi XapakTepUCTH-
ku pobssite ECK ifeanbHUMK 1715 BUKOPUCTAHHS iX
y BiTHOBHOMY ITiKyBaHHi B HeBpouorii [2, 23].

AnprepHatuBoro ECK moxyts crmyxutn CK,
10 OTPUMAaHI 3 TKAHWH Bifpa3y Micis HaApOHKECHHS.
AJe y TaHOMY BHIIQJIKy € BEJHMKa KiJbKiCTh HEBH-
pllICHUX IOPUIMYHUX 1 CTHYHUX IHTaHb 1, KpiM
uporo, mopociti CK € MeHIm mIacTHYHMMH, HIXK
ECK, a mBuAKICTh 1 4acToTa iX MOJUTy B KyJIbTYpi
Habarato Hk4a nopiBHsHO 3 ECK. Takox Hemo-
JIaBHO OYJIO OBEJEHO, M0 iX MU(EpeHIIHHNN Mo-
TeHIian 3MmeHmyerbess B waci [9]. Ili mapamerpu
poOIIATE IX MOXXJIMBHM, ajie BKpail OOMeEKeHHM
anpTepHaTHBHUM Kepenom ainsi ECK B mikyBaHHI
ypaskeHb HEPBOBOI TKAHWHH.

3 iHmIoro OOKy JaHi KJIITHHH MAalOTh CBOI Iepe-
Barl — BOHHM MOXYTh OYyTH TpaHCIUIaHTOBaHi 0e3
iMyHOCympecii, i OTpMaHa KyJIbTypa B pe3ysbTarti
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HE MaTHMe T'€HETWYHUX BigxuiaeHb. [Ipn BBeneHHI
mopocux CK, mo Oynm oTpuMaHi Bil XBOpOTO,
JIOCTOBIPHO HE PO3BUBAETHCS IMYHHE BiITOPTHEH-
Hi. Takox mix 9ac KynpTUBYBaHHS y gopociux CK,
SK TPaBUIIO, HE BUHHMKAE T€HETUYHHX BiJXHJICHB,
TOOTO BOHM MarOTh BUCOKHH CTYHiHb T'€HOMHOI
CTa0UIbHOCTI, 1 MICJISl BBEJICHHS HE BHSBJIAIOTH TY-
MOPOTeHHOT aKTUBHOCTI [24].

Hy i, HapemTi, € e He3HAYHE KOJIO MOpallb-
HO-CTHYHHX IHUTaHb IIOA0 3aCTOCYBAHHS AOPOCINX
CK toMmy, 110 BOHHU BiIpi3HAIOTHCS BiJl CAMOTO XBO-
poro. Lle i € BupimarbHUM MOMEHTOM Y BHKOPHC-
tagHi gopocmux CK, mix ECK y BimHOBIEHHI
[EHTPAIBLHOT HEPBOBOI crucTeMu [3].

Takox BKpail NEepCrIeKTMBHUMH MOXYTh OyTH
METOZM CIpPSIMOBAHOT TKAHMHHOI percHeparii Ta
TEpareBTHYHOI0 aHTi10TeHe3y, CYTh SKHX IOJISITaE B
aKTUBAIll KOMIICHCATOPHHUX PECYPCIB IMOIIKOIKE-
HUX KIITHH, TKAHUH, CYAWHHOI CUCTEMH, CTUMYJIsi-
il MeXaHI3MiB BIJHOBJCHHS 1 pereHeparii, 3ami-
IICHHS BTPA4YeHUX CTPYKTYp 1 QYHKIIH opraHizmy,
oprany abo TKaHWHH. B pamkax mi€l TeXHOJOTIi
MAIiEHT OTPUMYE Psif Oi0JIOTIYHO aKTUBHUX 30aja-
HCOBaHMX PEYOBHH IIPUPOTHOTO MOXOKEHHS, IO
3aTHI BIUIMBAaTH Ha Pi3HI CTOPOHM METa0ONIZMY
uinmicHoro oprauiszmy [21, 25].

BpaxoByroun To# (akt, 1o B maroreHesi [I'M
3Ha4YHy pOJb BINIrPalOTh MPOLIECH HEHPOHAIBHOTO
MOIIKO/KEHHST Ta MEeMOpaHO-perenTopHoi aucdy-
HKIII BHUIUIMBAE HEOOXIJHICTH BKJIKOYATH B KOM-
IUIEKC MEIUKAMEHTO3HOI Tepamii Taki JiKapchKi
3aco0wu, sIKi O MOTJIH TaTbMYBAaTH JaHi MPOIIECH.

Jus mikyBaHHs xBopux Ha II'M Hamu OyB 3a-
CTOCOBaHMWI IperapaTr KpiOKOHCEpBOBAaHOI CHPOBa-
Tku kopaoBoi kposi (KCKK) monunan «Kpiouesnn-
KpiOKOp», 110 MICTUTh Linii Habip OGiomoriuHo
akTuBHUX peuoBHH (BAP) Takux, sk reMOnoeTHHH,
(akTopu pOCTy, aaNnTOreHH, PENPOJYKTHBHI iIMY-
HOMOJYJIATOpH Ta BiTaminu. IIpenapart OyB po3po-
Onenwmii Ta purorosnenuid y A1 MHII xpiobiomorii
i kpiomequuman HAH, MO3, AMH VYxkpainu (Xap-
KiB, YKpaiHa).

Mertoro pocmijpkeHHsT Oyno BHBYEHHS 3MiH
CTPYKTYPHO-(YHKI[IOHAJIbHAX XapaKTEePHUCTHUK MO3-
KOBOI TKaHWHH IIypPiB 32 YMOB €KCIIEPHUMEHTAIBHOI
roctpoi (okansHoi riepedpansHOi imemii ('L B
nmuHamini nikyBanHs KCKK ans oninku ii memOpa-
HOIIPOTEKTOPHUX, IMyHOMOYJIIOIOUNX 1 MPOaHTio-
TE€HHUX BIACTUBOCTEM.

Hocnimkenns O0yno nposenene Ha 60 Ge3mopo-
MHUX OiMMX Imypax-camisx JiHil Wistar Macoro
200 + 20 r. ExcriepuMeHTH TPOBOIMINCS BiAIOBI-
JIHO /10 «3arajbHUX NPUHLUIIB €KCIEPUMEHTIB Ha

TBapuHaX», cxBalieHUX V HallioHaapbHUM KOHTpe-
com 3 Oioetuku (M. KwmiB, 2013), moromkeHux 3
monoxkeHHAM «IV  €Bporefichkoi KOHBEHINI Tpo
3aXHUCT XPEOCTHUX TBAPHH, IO BUKOPHCTOBYIOTHCS
JUISL eKCIIEPUMEHTAIbHAX Ta IHIIMX HAyKOBUX Ili-
neit» (ETS 123, Ctpacoypr, 1986), i pekomeHnarii
Kowmicii 3 nmuTane goTpuMaHHA OlOETHKM ITiJ yac
MIPOBEJCHHS €KCIEPUMEHTAIBHUX 1 KIIHIYHUX JI0C-
ke MenuuHoro iHCTHTYTY CyMCBKOTO Jiep-
JKaBHOTO YHIBEPCHUTETY.

Martepianu i meToau gociaizmkenHs. Monemo-
BaHHs ['®LII 3xificHOBamOCS NUIIXOM iH'€KII Cy-
cnensii cympdaty Oapiro («Ictok-Ilmocy, Ykpaina)
B crepuibHOMY 0,9 %-My dizionorivHoMy po3duHi
B npornopuii 1:3 y mpaBy COHHY apTepito 4epe3 po-
3pi3 M'SIKUX TKAHMH Ha i B KutbkocTi 0,1-0,3 mut.

Ycix TBapuH Oys0 po3ziiieHo Ha 3 rpynu: 1-mia
(KOHTpOJIB) — IHTAKTHI LIypu Oe3 TpaBMaru3auii Ta
JIKYBaHHS; 2-Ta — TBapUHH MICIS MOJCTIOBAHHS
['®II 6e3 mikyBaHHS; 3-Ts — IIypH MICIIA MOJECIIO-
BanHa ['®LI, sxum BBoannu KCKK. Koxna rpyna
ckiaznanacs 3 20 TBapuH.

[penapar KCKK BBOAMIN BHYTPIITHHOYEPEBHO
mo 0,1 mi/kr. Po3paxyHOK [03u mpemapary mpoBo-
JUIH 3 ypaxyBaHHSIM KOC(illi€HTIB aKTHBHOCTI
merabomnizmy. KCKK moynHanu BBOJUTH HPOTSITOM
HepIIUX TOAUH 3 MOMEHTY mozentoBanas ['OILII i
MPOJIOBXKYBau 10 4-1 1o0u.

Martepian s MOP(}OIOTIYHOTO JOCTIHKEHHS
3abupascs micns BBeneHHs po3unHy KCKK tBapu-
HaMm i3 Moxemmo ['®LII gepes 12, 24, 72 rox ta 7
[0 micas moYaTKy eKcrepuMeHTy. [t eleKkTpoH-
HO-MIKPOCKOITIYHOTO JTOCHTI/KEHHS Ta CBITJIOBOI
ONTUYHOI MIKPOCKOIi BUAUIAIN CEHCO-MOTOPHY
ninsiaky (CMJI) kopu ronoBaoro Mo3ky (rosist Fpa i
Fpp) 3a crepeoTakcHuHUM aTiacoM MO3KY J0pOC-
JIOTO IIIypa.

Pe3yabTaTn gocaimkenns. B ekcriepumMenTi Ha
uypax OyJo MOKa3aHO, L0 B TOCTPOMY Iepioji
I'®LI nopymieHHs reMoctasy CTPYKTYPHO IPOSIB-
JSUTCS. Ha BCIX PIBHSAX MIKPOCYAMHHOI Mepexi
CM/I xopu rosoBHOro Mo3Ky. CTpyKTypHI 3MiHM
BHUSBIUTACS B CTIiHII MIKPOCYIWH, TMEPUIUTAX, a
TaKoX acTpouurax. MIKpOLMPKYJISTOPHE PYCIIO
Oymno OyoKOBaHE arperaTaMy €pPUTPOIUTIB 1 TPOM-
OOLIMTIB, IO CTUMYJIOBAJIO aare3ito iX J0 JIFOMiHA-
JHHOT TOBEPXHi €HIOTEIIOIHTIB.

ITix 9ac TicTONOTIYHOTO JOCHTIKEHHS depe3 24
roa micig mouentoBaHHs ['®III B imemizoBaHiit
TiBKYJI TOJIOBHOTO MO3KY IypiB Ipyn 2 i 3 Ha Bij-
MiHy Bizx rpynu 1 B nepebpanpHux kamingpax CM/I
KOpY MICISIMH CIIOCTEpirajucst 3acTiiiHi sBHIIA y
BUTJISIII TOBHOKPIB’S 200 cTazy. Takox B HUX OyJo
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BUSBJIICHO BHUpa3He HaOyXaHHA CTIHKH mepeOpaib-
HUX KamupipiB. IIpocTexxyBammcsi mepHBacKyIsIp-
HUH 1 NEPUTEITIONAPHUN THIIH HAOPSIKY.

UYepes 72 rox i Ha 7-My 100y 3 MOMEHTY MOJe-
mroBanHst ['®L] y nrypis rpyn 2 i 3 B imemizoBaHiit
MiBKYJi TOJOBHOTO MO3KY TaKOX BiJ3HA4anucs

MIKPOLMPKYJISATOPHI Ta IUCTpOdiuHi 3MiHH, SKi
Oynu OUTBII BHPaXCHUMH Y TBapUH IPyNH 2 Y BU-
Il AnIaTamii nepedparbHuX CyAnH, TUCKOMILIE-
Kcarlii Ta TMOTOBIICHHS WIAPiB CYAMHHOI CTIHKH,
KapTUHU MEPUBACKYJSIPHOTO Ta MEPULETIOISIPHOTO
HaOpsky (puc. 1).

Pucynox 1 — Mikpodororpadis kaminsipis mapy III CM/I kopu ro10BHOro Mo3Ky 0ij1oro urypa rpymnu
2 Ha 4-Ty 100y micias I'®@III. 3adapBiieHHS reMaTOKCUJIIHOM i €03UHOM

Iling wac eneKTPOHHO-MIKPOCKOIIYHOTO JOCIi-
JUKEHHS B TKaHWHI MO3KY TBapuH rpymnu 2 yepes 4
nmo6u micis moaemoBants ['@LI mopiBHIHO 3 TPY-
noto 1 3Beprayia Ha cebe yBary HEpiBHOMIPHICTb

TOBIIMHY 1 CKJIAYACTICTh MOBEPXHI SHAOTEIIONH-
TiB, HMOBIPHO, 3a PaxyHOK IX MOUIKO/UKEHHS Ta
3HMXEHHS Typropy (puc. 2).

Pucynok 2 — Mikpodortorpadis nepedpanbnoro kaninsapy mapy III CM/I kopu rojioBHOro Mo3ky 0i-
Joro urypa rpynu 2 Ha 4-ty 100y micas I'®III. EK — ennorenianbai kinitnaA, M — MITOXOHAPIT, €HIOINTO3HI
myxupui (4opHi cTpinku), E — epurpount, BA — nepeBackyIsipHi BilpoOCTKH acTPOLUTIB
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B enporernii, mo BUCTHIIAB MPOCBIT CyIUH, BH-
3HAYAIUCS MIKPOBHPOCTH ¥ apKagomomiOHi ememe-
HTH, SIKi YTBOPIIIUCS B PE3yNbTaTi HOrO JIOKaIbHO-
ro BimmapyBaHHA (puc. 3).

[IpoBenenunit MoppoMeTpUUHUI aHaNi3 cepe-
HIX 3HAa4YeHb IJIOLI MEPUBACKYIIIPHUX 1 TIEPULIEITIO-
msipaux npoctopi 111 mapy CMJl xopu miypiB Ha

7-my o0y micna moxemoBanHa ['®Ll mokazas
icTOTHY pi3HHUINIO. Tak cepemHs IUIONa MEPUBACKY-
JISIPHUX TIPOCTOPIB, SIKa € MOKa3HUKOM Ba30T€HHOTO
HaOpsKy B mIypiB rpynu 2 B 45 pa3iB mepeBUIIyBa-
Jla Taky B rpymi 1, B TOif 4ac sk y mypiB rpymnu 3,
mo orpumyBanmu KCKK, nanwii moxasHuk OyB me-

peButeHuit y 37 pasis.

Pucynok 3 — Mikpodororpadis nepedpaiabnoro kamiaspy mapy III CM/l kopu roioBHoro Mo3ky 0i-
JIoro mypa rpynu 2 Ha 4-ty n00y micas I'®II. Axresis eputponutis 1o nosepxHi EK (dopha ctpinka); JIIIT —
ninigu; E — epurponut; EK — ernorenianpaa kiaitnHa; BM — 6a3ansHa meMOpana; S — snpo mepunuTa

CepenHs 1uIonia MEpULETIONPHIX IIPOCTOPIB,
1110 BKa3ye Ha CTYMiHb UTOTOKCHYHOTI'O HAOPSKY, B
TBapuH Ipynu 2 Ha 7-My o0y micist ['OLI maibke
B 23 pa3u mepeBuIIyBaia pesyasTaty rpynu 1. [la-
HHI MMOKAa3HUK Yy IIypiB Tpynu 3 OyB 30UIbIICHUH Y
20 pas3iB MOPIBHSHO 3 TPYIOO 2.

Ha 7-my o0y excriepuMeHTy y TBapHH IPyIH 2
moa €HJIOTEJIIOUTIB  CTaHOBUJIA
1483 + 26,48 MKMZ, 10 JOCTOBIPHO OiNbIIe HiX Y

mrypiB rpym 1 i 3 Ha 54,1 ta 31,6 % BigmoBigHO.

MIOBEPXHI

. J 0

‘-

&y

Ha 7-my noOy excnepumenTy B rpymi 3 mypis
criocTepiranacs TEHACHIS 10 301IbIICHAS MITBHO-
CTi nepebpasbHNX KalliJsIpiB B MOPIBHAHHI 3 1HTaK-
THUMHU TBapHHaAMH Ta TBapuHaMu rpynu 2. ToOTo
JIIKYBaHHS TBapHH i3 MozeiboBanowo ['®III npena-
parom KCKK B nesikiii Mipi CTUMYITIOBAJIO BiJIHOB-
JICHHSI YJIBTPACTPYKTYPHU TOIIKO/PKEHUX KaIIsApiB,
30UIBIIEHHS 1X IIUIBHOCTI, 8 TAKOXX YTBOPEHHS HO-
BHX KamiJIsApiB, MO OYyJIO MiATBEPIKECHO 32 JOMOMO-
TOI0 ONTUYHOI MiKpOCKor[i'l' (pI/IC. 4).

© Sumy State University, 2019

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2019



B. C. Jluuxo

EUMJ, 2019;7(4): 306-315

-
Q.
n
.

- ~ b{
- -: G -4 ’
; ",/}- -_‘\ -
» = ;“ > :
: s

- 2
— _‘.““-
= N .
-
2 - ‘:-'.. C
. 2

Pucynox 4 — Mikpogororpagis III mapy CM/l xopu roJoBHOro Mo3ky 0ijoro mypa rpynu 2 Ha
7-my nody nicas I'®LI (a), rpynu 3 i3 BriaoyeHHssM 10 cxemu JikyBanHsa KCKK (b) Ta KOHTpPoJILHOI rpy-
nu 1 (c). LepeOpanbHi Kaninspu — 4opHa CTpiiIKa; 3a0apBIICHHS] TEMAaTOKCUIIIHOM 1 €03MHOM

OO0roBopeHHsi pe3yabTaTiB. Mu BBaxaeMmo,
II0 BUSIBJICHI B XOi €KCIIEPUMEHTY 3MIHH € CITellia-
JHHUM aJaNTaTUBHO-TIPUCTOCYBAaJbHAM MEXaHi3-
Mowm i yac ['@III, mo 3amyckaeTbes opasy micis
NPUITUHEHHS IepeOparbHOrO0 KpPOBOTOKY. [ocTpa
TINOKCIST € BKpall MOTYXKHUM CTHUMYJIATOPOM KOM-
TICHCAaTOPHOTO HEHpo- W aHTioreHe3y, MmO 3HaYHO
BIUIMBA€E Ha MOXIIUBOCTI MOCHJICHHS HEHPOIUIACTH-
YHOCTI MO3KOBOI TKaHHMHU Ta BU3HAYa€ BUXIJ 3a-
XBOPIOBAHHS.

OnHUM 13 MOXJIMBUX MEXaHI3MIB JAaHUX 3MiH
Moxe OyTH aKkTHBAllis pernapaTHBHHUX IPOLECIB B

BucnoBxku

CK i cuHTe30BaHI HUIMH POCTOBI YMHHHKH MicC-
TATh Y c00l KOJIOCANBbHHUH MOTEHIIaN U CTUMYJIS-
nii pemapaTHBHHX MOXJIUBOCTEH HEPBOBOI TKaHH-
HU. Y TOH >Ke Yac KIIITHHHA Tepamis B JIKyBaHHI
HOIIKOKEHb 3apa3 3HAXOAMUTHCS TIIBKH Ha CaMOMY
MOYaTKOBOMY €Talli CBOTO PO3BHUTKY i, 3BHYAiiHO,
HEMO>JINBO YHCTO TIMIOTETUYHO 1 TEOPETHYHO OIli-

HepcneKTan MoAAJbIIHX I0CTiIKEHb

KnitnHHa Teparris € BKpail IepcneKTHBHUM 1 111e
MaJi0 BUBYEHUM HAINpPSIMKOM BiTHOBHOI MEIULIMHH,
TOMY TOTpiOHE IPOJOBXKEHHS MOJAIBIINX JOCIHi-
JokeHb B oOmacti BukopuctaHHsi CK i pocToBmX
(hakTopis.

Binomocti mpo aBTOpiB

TKaHMHI MO3KY 3a y4acTi pany BAP, mo mictarbes
B ckiaai KCKK, ockinbku BBeneHHs 1 IPUBOIUTH
JI0 3HAYHO OLTBII aKTUBHIMIO! CTUMYIIALIT MEXaHi3-
MiB BiTHOBJICHHsI TKAHUHH MO3KY IIOPiBHSHO 3 KOH-
TPOJILHOIO IPYIOI0 TBAPHH. VIMOBIpHO, Iie BinbyBa-
€TBCS 32 PaXyHOK CTHUMYJIOIOYOTO BIUIMBY Ha MpO-
mecu Helpo- Ta aHrioreHe3y B xomi ['®ILIl takmx
PEYOBHUH MENTHIHOI IPUPOAU K (HAKTOPU POCTY —
cienudivHi TpodiuHi peryiroroui cyOcTaHLil, 1m0
MOXYTh CTHMYJIIOBATH MITOTEHE3, XEMOTAKCHC 1
Tu(epeHITIFOBaHHS KITITHH.

HUTH SIK HETaTHBHI MOMEHTH y BUTIISAI YCKJIAJ-
HEHb, TaK 1 MO3UTHBHI MOMEHTH Y BHTIII 3II1JICHb.

[IpoBexneHi BIacHI JOCHTIKEHHS MOTIHOIIOIOTH
Cy4acHi ySBICHHS IPO TEPAIeBTUIHI MOMIIUBOCTI
HelipoTpodivHOT Teparii mo0 BiIHOBICHHS IOII-
KOJI’KEHOT MO3KOBOI TKAHWHHU 32 YMOB I'OCTPOi aHO-
KCii, sika, sIK paHillle BBa)Xajocs, HE 3/1aTHA 10 pe-
reHeparii.

KonduikT inTepecin

ABTOpH 3asBJIAIOTH PO BIICYTHICTH KOHQIIIKTY
iHTEpeciB.

Jlnuxo Bonoammup CranicnaBoBud, CymMcbkuil NepkaBHUH yHiBepcuteT, Byid. Pumcekoro-Kopcakosa, 2,

M. Cymu, Ykpaina, 40007
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ROLE OF FIBRINOLYTIC ACTIVITY OF BLOOD
IN PATHOGENESIS OF NON-ALCOHOLIC FATTY LIVER
DISEASE AND CHRONIC KIDNEY DISEASE (ORIGINAL
RESEARCH)

The aim of the research — to find out of changes fibrinolytic activity
of blood in patients with non-alcoholic fatty liver on the background of
obesity, depending on the presence of comorbid chronic kidney disease.

Material and methods of research: 444 patients were examined: 84
of them were with NAFLD and class | obesity (group 1), which
contained 2 subgroups: 32 patients with non-alcoholic steatosis (NAS)
and 52 patients with non-alcoholic steatohepatitis (NASH); 270 patients
with NAFLD with comorbid class | obesity and CKD I-III stage (group
2), including 110 patients with NAS and 160 patients with NASH. The
control group consisted of 90 patients with CKD of I-III stage with normal
body weight (group 3). To determine the dependence of the NAFLD
course on the form and stage of the CKD, the group of patients was
randomized according to age, sex, degree of obesity, and activity of
NASH.

Research results. The study of fibrinolytic activity of blood showed
that total fibrinolytic activity (TFA) of blood plasma in patients of all
groups was significantly lower than the control indexes: in patients with
NAS — by 7.1%, patients with NAS with CKD — by 14.9%, patients with
NASH — by 17.2%, patients with NASH with CKD — by 18.9%, patients
with CKD - by 10.6% (p <0.05) with the presence of a probable
intergroup difference between groups with comorbidity and isolated
course of CKD (p <0.05). The suppression of TFA occurred through the
decrease of EF: in patients with NAS the index is significantly lower than
that in the controls by 1.2 times, in patients with NAS with CKD — by 1.4
times, in patients with NASH — by 1.7 times, in the group of patients with
NASH and CKD — by 1.9 times, while in the group of patients with CKD,
the suppression of EF was registered — 1.3 times (p <0.05). At the same
time, the NEF in patients of all groups increased in comparison with the
AHP group: in patients with NAS — by 1.2 times, in patients with NAS
with CKD — by 1.3 times, in patients with NASH — by 1.4 times, in the
group of patients with NASH with CKD — 1.5 times, while in the group of
patients with CKD the activation of NEF was registered 1.2 times (p
<0.05), with the presence of a probable difference between the groups with
comorbidity and isolated course of CKD (p <0.05).

Conclusion. Analysis of hemostasis and fibrinolysis indices in
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examined patients with NASH, depending on the stage of CKD showed
that with the growth of the CKD stage, the activity of the cohort
increases, with the exception of the fibrinogen content (most likely due
to coagulopathy consumption), the activity of the anti-coagulants
decreases, the total and enzymatic activity of fibrinolysis is reduced, and
non-enzymatic compensator increases. Thus, metabolic intoxication,
oxidative stress, which accompany the flow of NAFLD with obesity and
CKD, promote the activation of the Kkallikrein-kinin system, the
formation of plasma and thrombin, with subsequent disturbance of
equilibrium between them, the development of stasis, slag phenomenon,
the formation of platelet and erythrocyte aggregates in blood circulation
system. The consequence of significant activation of hemocoagulation
against the suppression of total fibrinolytic activity (TFA) is the local
clotting of blood in the arteries.

Key words: nonalcoholic fatty liver disease, chronic kidney disease,
fibrinolytic activity.

Corresponding author: antonivalona@ukr.net

POJIb ®IGPUHOJITUYHOI AKTUBHOCTI ILJIA3MHU KPOBI
Y TMATOTEHE3l TPOTPECYBAHHS HEAJIKOI'OJIbHOI
KHPOBOI XBOPOBM IMEYIHKHU TA XPOHIYHOI XBOPOBH
HHUPOK

Mera po6oru — 3’sicyBaTH 3MiHH (HiIOPUHONITUYHOT aKTUBHOCTI KPOBI
y Malli€HTIB Ha HEaJKOTOJIbHY )KUPOBY XBOPOOY MEUIHKM Ha TJI OKHPIHHS
3aJIe)KHO BiJ] HASIBHOCTI KOMOPOIIHOTO XPOHIYHOTO 3aXBOPIOBAHHS HUPOK.

Marepian Tta Meroau aociaimxennsi: OOcrexeHo 444 xBopux: 3
skux 84 xBopux Ha HAXKXII i3 oxwupinasm I cryrmenst (1 rpyma), sika Mic-
Tina 2 miarpyns: 32 xBopuxX Ha HeanmkoroibHUH creato3 (HACII) Ta 52
XBOpHX Ha HeankoroipHui crearoremarut (HACT); 270 xBopux Ha
HAXXII i3 xomop6iganm oxupinasm | crymens ta XXH I-111 cranii (2
rpyma), y Tomy yncm 110 xsopux Ha HACII Ta 160 xBopux Ha HACT.
I'pyny konTposto cknanu 90 xBopux Ha XXH I-III cranii i3 HOpManbHOO
Macoro Tia (3 rpyma). s BusHaueHHs 3ayekHoCcTi mepedbiry HAXKXIIT
Bix Gopmu ta cranii XHH rpynu xBopux Oynu paHmoMi3oBaHi 3a BIKOM,
CTaTTIO, CTyIIeHeM OXKUPiHHS, akTuBHICTIO HACT .

PesysabTaTn gociimkenns. J{ociipkeHHs (iOpUHOMITUYHOT aKTHB-
HOCTi KpOBI TIOKa3aJyo, Mo cyMapHa ¢epMmeHTaTHBHA aKkTHBHICTE (CDA)
TUIA3MH KPOBi Y XBOPHX YCiX TpyH Oylia BipOTiHO HIDKYA Bill KOHTPOJB-
HUX TNoka3HuKiB: y xBopux Ha HACII — Ha 7,1 %, xBopux Ha HACII i3
XXH — na 14,9 %, xBopux Ha HACT — na 17,2 %, xBopux Ha HACT i3
XXH — Ha 18,9 %, xBopux Ha XXH — na 10,6 % (p < 0,05) i3 HasiBHiCTIO
BipOTiHOI MIXTPYTIOBOI Pi3HUII MK IpymamMu 3 KOMOPOIAHICTIO Ta i30-
meoBaHnM nepedirom XXH (p < 0,05). I'amemyBanns CDA BinOysamuch
3a paxyHok 3HIKeHHI PDA: y xBopux Ha HACII noka3sHUK BiporigHO
HIDKYMM 33 KOHTpOJIbHI y 1,2 pa3u, y xBopux Ha HACIT i3 XXH — y 1,4
pasn, y xBopux Ha HACT —y 1,7 pasn, y rpymi xsopux Ha HACT i3 XXH
—y 1,9 pa3m, y Toii yac sk y rpyni xBopux Ha XXH Oyno 3apeectpoBaHo
NpHUrHiYeHHs1 epMeHTaTHBHOI (QiOpuHOIiTHYHOI akTHBHICTI (PDA) — y
1,3 pasu (p < 0,05). Bonnouac, HeepmeHTaTHBHA (hiOPHHONITHIHA aKTH-
BHicTh (HPA) y XBOopHX ycix rpyn 3pocTajia y IMOpPIBHSHHI 3 TPYIOIO
npakTuaHo 310poBux oci6 (I130): BianosiaHo y xBopux Ha HACIT -y 1,2
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pasu, y xBopux Ha HACII i3 XXH — y 1,3 pasu, y xBopux Ha HACT — y
1,4 pasu, y rpymi xBopux Ha HACT i3 XXH — y 1,5 pa3m, y Toif gac sx y
rpymi xBopux Ha XXH Oyno 3apeectpoBana aktuBaris HOA —y 1,2 pazu
(p < 0,05), i3 HasgBHICTIO BipOTiqHOI Pi3HUII MK IpyIamMu 3 KOMOPOiaHiC-
TIO Ta i307p0BaHUM Miepebirom XXH (p < 0,05).

BucHoBOK. AHani3 NOKa3HUKIB reMocTasy Ta (iOpuHOII3y y o0cTe-
sxennx xBopux Ha HACT 3anexno Bin craaii XXH noka3zas, 1o i3 3poc-
TaHHaM cTafii XXH aKkTHBHICT 3CiJaHHS 3pOCTA€, 32 BUKIFOUCHHSAM BMi-
cTy ¢ibprHOreHy (HAMOUTHII HMOBIPHO BHACIIIOK KOATYJIOMATIl CIIOMXKH-
BaHHS), aKTHBHICTh YMHHHKIB IPOTH3CIOAI0Y0i CHCTEMH 3MEHIIYETHCS,
cymMapHa Ta ()epMEHTAaTHBHA AKTUBHICTH (PiOPHHONIZY 3HIDKYIOTBCA, a
HedepMeHTaTHBHA KOMIIGHCATOPHO 3pocTae. TakuM YHMHOM, METaboIiqHa
IHTOKCHKAIlisl, OKCHIOATUBHHUH CTpEC, $AKi CYMPOBOKYIOTh IIepedir
HAXKXII 3a ymoB oxupinaa Ta XXH, cripusioTh aKkTHBAIlil KaJiKpeiH-
KiHIHOBOi CUCTEMH, YTBOPEHHIO ILIa3MiHy Ta TPOMOIHY 3 TOJAIbLINM HO-
PYIICHHSIM DPIBHOBard MiK HHMH, PO3BHTKY CTazy, ClaJUK-(EHOMEHY,
YTBOPEHHSIM TPOMOOIMTAPHUX Ta EPUTPOLUTAPHUX arperaTiB y CHCTEMI
KpoBooOiry.HacmigkoM 3HauHOT akTHBallii reMOKOaryJisiiii Ha TJIi IIPUTHi-
yenust COA e MiciieBe 3ropTaHHs KPOBi B apTepisix.

Kitio4oBi cj10Ba: HeankorojbHa jKHPOBa XBopoOa MEUiHKH, XPOHIYHA
XBOpoOa HUPOK, (PiOPHHOMITHIHA AKTHBHICTB.

ABTOp, BignoBinanbHmii 32 ucryBanHs: antonivalona@ukr.net

Introduction

An important problem in internal medicine is the
problem of the comorbidity of non-alcoholic fatty
liver disease (NAFLD) with obesity and chronic
kidney disease (CKD), which has a significant
overall medical and social significance [1, 2, 3]. The
incidence of non-alcoholic fatty liver disease on the
background of obesity increases every year and
attracts the attention of clinicians [1, 2]. Non-
alcoholic fatty liver disease is the most common non-
alcoholic steatohepatitis. Pathogenesis development
of NASH can be represented in several stages: fatty
infiltration of the liver, oxidative stress,
mitochondrial dysfunction, injury mediated by
TNF/endotoxin, aseptic inflammation, diffuse liver
fibrosis, development of hepatic-cell disease. Insulin
resistance syndrome ranks first among the causes of
our development. NASH is most common in obesity
(20-81%). According to the literature, the prevalence
of NASH in the world is 10% (600 million people),
including in Ukraine the incidence of steatohepatitis
increased by 76.6% [1, 2, 3].

Chronic kidney disease (CHF) is an important
problem in Ukraine and in the world today, and the
incidence rate has increased by 17% in recent years
[5, 6, 7]. The above mechanisms are important links
in the pathogenesis of CKD and NASH mutual
burden, especially if they occur on the background of

obesity, which confirm the results of our studies and
the results obtained by other researchers.

The purpose of the study: to find out of changes
fibrinolytic activity of blood in patients with non-
alcoholic fatty liver on the background of obesity,
depending on the presence of comorbid chronic
kidney disease.

Material and methods. 444 patients were
examined: of which 84 patients with class | obesity
(group 1), which contained 2 subgroups: 32 patients
with NAS and 52 patients with NASH; 270 patients
with NAFLD with comorbid class | obesity and
CKD I-III stage (group 2), including 110 patients
with NAS and 160 patients with NASH. The control
group consisted of 90 patients with CKD of I-III
stage with normal body weight (group 3). To
determine the dependence of the NAFLD course on
the form and stage of the CKD, the group of patients
was randomized according to age, sex, degree of
obesity, and activity of NASH.

The diagnosis of NAFLD was established in
accordance with the unified clinical protocol,
approved by the order of the Ministry of Health of
Ukraine No. 826 from 06.11.2014 and
recommendations of the European Association for
the Study of Liver (EASL), the European
Association for the Study of Obesity (EASO).
Diagnosis of obesity was established on the basis of
calculating the body mass index (BMI) by the
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formula of Kettle: BMI = body weight (kg)/height®
(m). Class | obesity was established on the basis of
increase in BMI of 30-34.9 kg/m? class Il — with
BMI 35-39.9 kg/m?, class |11 — BMI above 40 kg/m?.
Diagnosis and treatment of CKD were performed in
accordance with the recommendations of the clinical
guidelines of the State Institute “Institute of
Nephrology, NAMS of Ukraine™ (2012).

The total coagulation potential of blood
(prothrombin time (PT)), plasma fibrinolytic activity,
plasminogen potential activity (PPA), fibrinogen
level in blood plasma, activity of antithrombin III
(AT MI), activity of XIII factor were studied using
the sets of reagents of the company "Simko Ltd"
(Lviv) according to the methods of N. Titsa. Using
the reagents of the same company, we studied the
state of enzymatic (EFS) and non-enzymatic
fibrinolysis (NEF) in blood plasma. The principle of
the method is as follows: azofibrin is incubated with
a standard amount of plasminogen in the presence of
fibrinolysis activators that are contained in blood
plasma, thus plasmin is formed, which activity is
estimated by the degree of coloring of the solution in
alkaline medium in the presence of E-amino-
capronic acid (EF) or without it (NEF). The
difference between them determines the state of the

EFS. By the same method, but without the use of
plasminogen and E-aminocaproic acid, the
proteolytic activity of blood plasma was determined
using azoalbumin, azocasein, azocol (Simko Ltd,
Lviv), and the total activity of proteinases by M.
Kunitz.

The statistical processing of the results of the
study was carried out using parametric (t-criterion
Student, Fisher's F-criterion) and non-parametric
methods (Mann-Whitney U-criterion, Wilcoxon's T-
criterion) of variation statistics. For statistic and
graphical analysis of the obtained results we used
software packages of Statistica for Windows version
10.0 Pro (Stat Soft inc., USA), Microsoft Excel 2013
(Microsoft, USA).

Results and discussion. Analysis of the results
of the 2nd phase of the coagulation hemostasis
showed that the PT was significantly lower in
patients of all groups of observation (Table 1). The
maximum decrease in the rate was observed in
patients with NASH and CKD — 1.9 times compared
with the indicator in the AHPs (p <0.05) with the
presence of intergroup difference; in patients with
NASH without CKD, PT was 1.6 times lower than
that in apparently healthy persons (AHPS) (p <0.05).

Table 1 — Indicators of hemostasis and fibrinolysis in patients with non-alcoholic liver steatosis and
steatohepatitis depending on comorbidity with CKD (M £ m)

Groups of patients

Indicators, units AHP,
measurement n=30 NAS, NAS, CKD, NASH, NASH,CKD, _
i h ~ CKD, n=90
n=32 n=52 n=160

PT, sec. 22.12+0.46 | 18.41+0.32° | 15.73+0.237 | 1356+021" | 11.38+0.257 /* | 16.37£0.297 [
Fibrinogen, g/l 3.81+0.12 | 3.38+0.15 3.15+0.11" 269+0.177 | 1.87+0.107 [ | 4.35+0.097 [
TT, sec 16.95+0.87 | 15.75+0.36 | 12.31+0.27" | 11.84+0237 | 1025+0.157 F | 13.27+0.207 /7
ATIIL % 05.48+2.01 | 82.81+3.18" | 78.33+3.21 73.38£2.86 67.27£2.247 80.27+3.287/7
Total fibrinolytic
activity (TFA), | 1.69+0.02 | 1.58+0.02" 1.47+0.01" 1.40£0.017" | 1.37+£0.00477F | 1.52+0.01""/#
E440/ml/hour

Non-enzymatic
fibrinolytic ~ activity | 0.49+0.02 | 0.60+0.01"
(NFA), E440/ml/hour

0.63+0.003° | 0.69+0.004™" | 0.75£0.01"F | 0.57+0.0027""/*

Enzymatic fibrinolytic

activity (EFA), | 1.20£0.01 | 0.98+0.01" | 0.84+0.017" | 0.71+0.004™" | 0.62+0.01™"/* | 0.95+0.01"""/*
E440/ml/hour

Hageman-dependent | 19 /5,619 | 225041.33" | 30.2141.18" | 34.53+1.15™ | 373141.28"" | 20.39+1077*
fibrinolysis, min.

XIII Factor, % 99.914+2.45 | 97.32+2.41 82.43+1.12° | 70.82+1.137 | 68.18+1.297 80.25+2.34° /7

Potential plasminogen-
activating activity, min.

15.23+0.27 | 18.3140.21" | 22.20+0.18"™" | 26.38+0.13"" | 30.15+0.12""f* | 24.01+0.117""/*

Notes:

* - the difference is probable compared to the indicator in the AHP (p <0.05);

™ - the difference is probable in comparison with the indicator in patients with NAS (p <0.05);

™ - the difference is probable compared with the index in patients with NASH (p <0.05);

# _ the difference is probable in comparison with the index in patients with NAS with CKD (p <0.05);
# _ the difference is probable compared with the index in patients with NASH with CKD (p <0.05).
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In patients with NAS, less intensive changes
were observed: PT in the group without
comorbidity was 1.2 times lower (P <0.05), in
patients with NAS with CKD — 1.4 times lower (p
<0.05). In patients with isolated CKD, the
decrease in PT was 1.4 times (p <0.05) (Table 1).
The study of the 3rd phase of coagulation
hemostasis suggested that in patients the content
of blood fibrinogen was reduced: in patients with
NASH and NASH with CKD - respectively, by
1.4 and 2.0 times (p <0.05) against growth by 1.2
times in patients with isolated CKD (p <0.05); in
patients with NAS — the decrease was 12.7% and
17.1% (p <0.05), the indicator was significantly
different in comparison with the intergroup aspect
(p <0.05). Reducing the fibrinogen content in the
blood of patients with NAFLD with CKD and
obesity suggests a lack of synthesis of Factor | of
coagulation in the liver and/or activation of the
hemostasis system in response to inflammation,
the development of hypercoagulation, the
formation of microthrombus and the addition of a
certain amount of fibrinogen in this process.
Registration of low content of fibrinogen in
patients with obesity is indicative of the
development of coagulopathy of consumption, that
is, the use of fibrinogen in the processes of
intravascular  blood coagulation  with the
simultaneous exhaustion of the circulating pool of
this factor. At the same time, the increase in the
fibrinogen content in patients with CKD without
comorbid pathology indicates activation of blood
clotting due to chronic inflammation.

Changes in the activity of AT Il (Table 1)
indicate an insufficiency of the anticoagulation
potential of the blood. In particular, the inhibition
of AT Ill activity in all groups of comparison with
the maximum inhibition of patients with NASH
with CKD was determined 1.4 times (p <0.05)
versus a decrease of 1.3 times in patients with
NASH (Table 1). In the groups of patients with
NAS and NAS with CKD, a moderate difference
was not established. It should also be noted that in
patients with CKD without comorbid conditions,
the activity of AT 11l was significantly reduced by
1.2 times (p <0.05).

The study of fibrinolytic activity of blood
showed that TFA of blood plasma in patients of all
groups was significantly lower than the control
indexes: in patients with NAS — by 7.1%, patients
with NAS with CKD — by 14.9%, patients with
NASH — by 17.2%, patients with NASH with
CKD - by 18.9%, patients with CKD — by 10.6%

(p <0.05) with the presence of a probable
intergroup difference between groups with
comorbidity and isolated course of CKD (p
<0.05). The suppression of TFA occurred through
the decrease of EFA: in patients with NAS the
index was significantly lower than that in the
controls by 1.2 times, in patients with NAS with
CKD - by 1.4 times, in patients with NASH — by
1.7 times, in the group of patients with NASH and
CKD - by 1.9 times, while in the group of patients
with CKD, the suppression of EFA was registered
— 1.3 times (p <0.05). At the same time, the NFA
in patients of all groups increased in comparison
with the AHP group: in patients with NAS, by 1.2
times, in patients with NAS with CKD - by 1.3
times, in patients with NASH — by 1.4 times, in
the group of patients with NASH with CKD — 1.5
times, while in the group of patients with CKD the
activation of NFA was registered 1.2 times (p
<0.05), with the presence of a probable difference
between the groups with comorbidity and isolated
course of CKD (p <0.05). That is, in patients with
NASH with CKD NFA acquired compensatory
maximum intensity (p <0.05). At the same time,
there was a probable decrease in the activity of
Hageman-dependent fibrinolysis: respectively, in
patients with NAS — 1.2 times, in patients with
NAS and CKD — 1.6 times, in patients with NASH
— 1.8 times, in the group patients with NASH with
CKD - 1.9 times, while in the group of patients
with  CKD decrease in Hageman-dependent
fibrinolysis activity was 1.5 times (p <0.05) with
the probable difference between groups with
comorbidity and isolated flow of CKD (p <0.05).
The activity of the fibrin stabilizing factor in
patients with  NASH and NASH with CKD
decreased respectively by 1.4 and 1.5 times (p
<0.05), indicating a violation of the
postcoagulation phase of blood coagulation. In
groups of patients with NAS changes were
unlikely, and in patients with NAS with CKD and
isolated CKD — reduction was 1.2 times (p <0.05)
(Table 1).

Patients with CKD had a probable reduction in
PPA: in patients with NAS — 1.2 times, patients
with NAS with CKD - 1.5 times, patients with
NASH — 1.7 times, patients with NASH with CKD
— by 2.0 times, in the group with CKD without
comorbidity — the decrease was 1.6 times (p
<0.05) with the presence of a probable difference
between the groups with comorbidity and the
isolated course of CKD (p <0.05) (Table 1).
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Analysis of hemostasis and fibrinolysis indices
in examined patients with NASH depending on the
stage of CKD showed that with the growth of the
CKD stage, the activity of the cohort increases,
with the exception of the fibrinogen content (most
likely due to consumption coagulopathy), the
activity of the anti-coagulation factors decreases,
the total and enzymatic activity of fibrinolysis is
reduced, and non-enzymatic = compensator
increases. Thus, metabolic intoxication, oxidative
stress, which accompany the flow of NAFLD with
obesity and CKD, promote the activation of the
kallikrein-kinin system, the formation of plasma
and thrombin, with subsequent disturbance of
equilibrium between them, the development of
stasis, slag phenomenon, the formation of platelet
and erythrocytic aggregates in blood circulation
system. The consequence of significant activation

Conclusions

The role of chronic inflammation in CKD in the
formation of hemostasis disorders and in the
pathogenesis of progression of NASH on the
background of obesity, which in general can be
characterized as hypercoagulation syndrome due to

Prospects for future research

The prospect of further scientific research in
this direction is the development of a method for

Conflict of interest
The authors declare no conflict of interest.

of hemocoagulation against the suppression of
TFA is the local clotting of blood in the arteries.
The function of Hageman-dependent fibrinolysis
is the regular deprivation of the circulatory system
from fibrin clots formed under conditions of
inflammation. The results of our study indicate a
decrease in the rate of enzymatic, Hageman-
dependent  fibrinolysis, which causes the
compensatory activation of NEF. Slowdown of
blood circulation in the liver and kidneys due to
the  formation of microthrombi in the
microcirculatory system promotes progression of
hypoxia, formation of reactive oxygen species
(ROS) and free radicals with subsequent damage
to cellular membranes of hepatocytes, cytolysis,
reduction of glomerular filtration rate (GFR) and
closure of the "vicious" circle of the progression
pathogenesis of NAFLD and CKD.

significant inhibition of anti-coagulation factors and
fibrinolytic systems and activation of plasma
coagulation factors (fibrinogen) due to chronic
inflammation.

correction of hemostasis and fibrinolysis indices
in patients with NAFLD depending on the stage
of CKD.
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Abstract

V. Psarova,

Department of Internal Medicine of
Sumy State University, Sumy,
Ukraine

DEPENDENCE OF THE ACTIVITY OF THE SYSTEM
OF OXIDATIVE STRESS — ANTIOXIDANT PROTECTION ON
INSULIN RESISTANCE IN PATIENTS WITH ESSENTIAL
HYPERTENSION AND OBESITY

Relevance. The activation of free radical oxidative processes and the
development of oxidative stress is one of the most important pathogenet-
ic mechanisms of cardiovascular diseases. Active forms of oxygen can
change cellular infiltration of vessels and endothelial function, having an
impact on a functional condition of the adhesive molecules intercellular
adhesion molecule-1 and vascular cell adhesion molecule-1. Under con-
dition of insulin resistance (IR), the balance in the system of oxidative
stress — antioxidant protection is disturbed, the result of which is insuffi-
cient resistance to the damaging effect of the LPO products.

The aim of the study was to assess the dependence of the activity of
the system of oxidative stress — antioxidant protection on insulin re-
sistance (IR) in patients with comorbidity of arterial hypertension and
obesity.

We examined 200 patients with hypertension and class I-1l obesity.
The patients were divided into two groups depending on IR: the first
group included 80 patients without IR and the second group — 120 pa-
tients with IR.

As the result of the study, it was established that the presence of IR
affects the activity of the system of oxidative stress — antioxidant protec-
tion in comorbidity of hypertension and obesity. In the presence of IR,
patients with hypertension and concomitant obesity have significantly
higher levels of indicators of the system of oxidative stress (malondial-
dehyde (MDA) and diene conjugates (DC)) compared with patients
without IR. In patients with comorbidity of hypertension and obesity,
HOMA-IR directly correlated with the indicators of the oxidative stress
system (MDA and DC) and inversely correlated with the indicator of
total antioxidant protection. In hypertensive patients with obesity and no
IR, an increase in HOMA-IR was associated with a decrease in total an-
tioxidant protection, and in patients with IR, an increase in HOMA-IR
was associated with an increase in MDA and DC, as well as a decrease
in total antioxidant protection.

Keywords: insulin resistance, oxidative stress, antioxidant protec-
tion, hypertension, obesity.
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Pe3rome

B.T'. Ilcapboga,
Kagedpa HYmMpIWHbLOI MeOuyuHu
nicaaounnomuoi oceimu CymcobKo-
20 0eporagHozo  yHigepcumemy,
m. Cymu, Yrpaina

3AJIEZXKHICTb AKTUBHOCTI CUCTEMH OKCUAATUBHOT'O
CTPECY - AHTHOKCHIAHTHOI'O 3AXHCTY BIJ
HASIBHOCTI THCYJIHOPE3UCTEHTHOCTI Y ITAINI€HTIB
I3 THNEPTOHIYHOIO XBOPOBOIO TA O KUPIHHAM

Meta poOoTu moJjsrana B OIMiHIOBaHHI 3aJI¢KHOCTI aKTHBHOCTI CHC-
TEMH OKCHIATUBHOTO CTPECY — aHTHOKCHIAHTHOTO 3aXUCTY BiJ HasiBHO-
cti iHcyniHopesucterTHOCTI (IP) y mamieHTiB i3 koMopOigHICTIO apTepi-
aNbHOI TiIepPTeH3ii Ta OXKUPIHHA.

O6ctexeno 200 mamieHTiB i3 rineproHiyHol0 XBopoboro (I'X) Tta
oxupinnsam -1 crynenis. [lanienTn Oynu monineHi Ha ABI IpynH 3aie-
JKHO BiJ HasBHOCTI y HuX IP: no mepmoi rpynu BBiiinuio 80 namieHTiB
6e3 IP, no mpyroi — 120 marienris 3 IP.

Y pesynbTaTi NPOBEAEHOTO JOCIHI/KEHHS BCTAHOBJIEHO, IIO HasB-
HicTs [P BIIMBae Ha aKTHBHICTH CHCTEMH OKCHIATHUBHOTO CTPECY — aH-
THOKCHIAHTHOTO 3aXUCTY mpu KoMopOimHocti ['X ta oxupinns. 3a Has-
BHOcTi I[P mamientn 3 I'X i CymyTHIM OXHpPIHHSIM MalOTh JOCTOBIpPHO
BUIII PiBHI IMOKa3HUKIB CHCTEMH OKCHAATHBHOTO CTpecy (MaJoHOBOTO
miamsaeriny (MIA) Ta nienoBux koH 'torati ([IK)) mopiBHsAHO 3 mamieH-
tamu 0e3 [P. Y nanienTiB i3 komop6inHicTio I'X Ta oxupinas HOMA-IR
MPSMO KOPEIIIOE 3 IOKa3HUKaMM CHCTEMHU OKCHJIATHUBHOTO cTpecy (MIA
i 1K) i 3BOPOTHO KOpEIIOE 3 MOKa3HUKOM 3arajbHOI0 aHTHOKCHIAHTHO-
r0 3aXUCTy. Y TiNePTEeH3UBHUX MAII€HTIB 3 0)KUPIHHIM B YMOBax BiCY-
tHocTi [P 36inpmenns HOMA-IR acowitoersbest 31 3HHKESHHSIM 3arajibHo-
TO0 aHTHOKCHAAHTHOTO 3aXWCTy, a B mamieHTiB 3 I[P — 3i 30inpmmeHHsIM
MJA i IK, a Takok 3HIDKCHHSIM 3arajlbHOTO aHTHOKCHIAHTHOTO 3aXHCTY.

KniouoBi cioBa: iHCYJTiHOPE3HUCTCHTHICTh, OKCHIOATHBHUM cCTpec,
AHTHOKCUIAHTHHUN 3aXHCT, TIIIEPTOHIYHA XBOpOOa, OKUPIHHS.

ABTOp, BiAnoBiaa LHUii 32 JucTyBaHHs: Valentinapsareva27@gmail.com

Introduction

The results of recent studies have shown that the
activation of free radical oxidative processes and
the development of oxidative stress is one of the
most important pathogenetic mechanisms of
cardiovascular diseases [1, 3, 5, 14]. Increased
production of free radicals contributes to the
development of endothelial dysfunction (ED) with a
violation of the ratio of the influence of vasoactive
substances and factors with a predominance of
vasoconstrictor effects [2, 8, 12, 13]. The activity of
free radical oxidative processes is estimated by the
content of lipid peroxidation products (LPO) —
diene conjugates (DC), malondialdehyde (MDA)
and Schiff bases in blood serum. The effectiveness
of antioxidant protection is evaluated by changes in
the activity of superoxide dismutase, which binds
reactive oxygen species with formation of hydrogen
peroxide, glutathione peroxidase, which reduces
lipid hydroperoxides, glutathione reductase, which
restores glutathione by oxidation of NADPH,
catalase, which destructs peroxide into lipid

hydroperoxides, as well as by the overall
antioxidant activity [1, 4, 5, 9].

In general, LPO is a process in which oxidants,
such as free radicals, attack lipids, primarily
polyunsaturated fatty acids (PUFA), as a result of
which hydrogen is cleaved from carbon, and
released oxygen forms peroxide radicals and
hydroperoxides. The main substrates for LPO are
PUFA. In general, LPO consists of three stages:
initiation, propagation and termination resulting in
the formation of a wide range of oxidation
products. In healthy individuals, the activity of the
LPO system is opposed by the system of
antioxidant protection, but in insulin-resistant (IR)
states, the balance in the system of oxidative stress -
— antioxidant protection is disturbed, the result of
which is insufficient resistance to the damaging
effect of the LPO products [3, 4, 6, 9].

It has been established that IR and ED are
closely associated conditions, since IR is
considered an independent risk factor for
dyslipidemia, systemic inflammation, and oxidative
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stress, and ED is the link between IR and
cardiovascular disease [7, 8, 11, 15-17].

At the same time, hypotheses regarding the
primacy of the origin and relationships of IR and
ED are quite contradictory, which leads to further
study of these states.

Thus, the aim of the study was to assess the
dependence of the activity of the system of
oxidative stress — antioxidant protection from the
presence of IR in patients with comorbidity AH and
obesity.

Clinical characteristics of patients and
research methods. 200 patients with essential
hypertension (EH) and class I-II obesity, who gave
informed written consent to participate in the study
and met the inclusion criteria, were examined.
Patients were divided into two groups depending on
IR presence: the first group included 80 patients
without IR, the second — 120 patients with IR.

Criteria for inclusion in the study: stage II,
grade 2 EH; class | obesity (BMI — 30-34.9 kg/m?),
class II obesity (BMI — 35-39.9 kg/m?), abdominal
obesity (according to IDF criteria, 2005): waist
circumference > 94 cm for men and > 80 cm for
women; chronic heart failure (CHF) 1 — I
functional classes (FC); preserved ejection fraction
(EF) of the left ventricle (LV); normal glomerular
filtration rate (GFR), normokreatininaemia, absence
of proteinuria (only microalbuminuria is allowed);
age of patients — 45-55 years.

Criteria for exclusion from the study: the
presence of comorbidities in patients with EH
(acute  coronary  syndrome,  post-infarction
cardiosclerosis, severe rhythm and conduction
disorders, rheumatic heart disease, systemic
connective tissue diseases, oncological diseases,
symptomatic arterial hypertension (AH), thyroid
diseases, acute inflammatory processes); stage IlI,
grade 3 EH; class Il obesity; type 1 and type 2
diabetes; 11I-1V FC CHF; moderately reduced and
reduced LV EF; reduced GFR, the presence of
proteinuria; age of patients less than 45 and more
than 55 years; refusal of patients to participate in
the study.

IR was calculated using the HOMA model:

HOMA-IR = blood glucose (mmol/l) X blood
insulin (WAU/L) /22.5.

HOMA-IR wvalue 2.77 and greater was
considered as IR presence.

The concentration of insulin in the blood serum
was determined using "Insulin ELISA" ("DRG

Diagnostics”, Germany) sets using solid-phase
radioimmunological analysis.

The condition of the prooxidant system was
assessed by the levels of molecular products of
LPO — DC and MDA, and the condition of the
antioxidant protection system — by the overall
antioxidant activity (during spectrophotometry).

The results were processed by methods of
variation statistics using the "STATISTICA"
software. The data are presented as M + ¢, where M
is the average value; ¢ is the standard deviation.
During the significance analysis of the differences
between the two groups in the severity of the index,
expressed by a number, the Student's t-test was
used. To estimate the degree of connectivity or
synchronicity in the changes of indicators, the R —
coefficient of linear correlation (Pearson product-
moment correlation) was calculated.

Results and discussion

The results of the study showed that the activity
of the system of oxidative stress in hypertensive
patients with obesity in the presence of IR was
more pronounced than in patients without IR
(Table 1). Thus, patients with IR had significantly
(p = 0.000) higher levels of DC
((33.444 + 3.142) nmol/ml) than patients with EH
without IR ((29.591 + 2.094) nmol/ml). Similar
differences were observed in MDA levels:
(36.924 + 2.860) nmol/ml with IR and
(33.729 + 3.447) nmol/ml  without IR, which
significantly (p =0.000) distinguished the groups
from each other. The established features are a
confirmation of the important role of IR in the
occurrence and progression of endothelial
dysfunction. Thus, in the presence of IR endothelial
dysfunction occurs long before the appearance of
obvious disorders of carbohydrate metabolism.
Considering the results and the presence of
conflicting hypotheses of the relationship of IR and
ED, IR can be considered, on the one hand, as a
factor in the development of endothelial
dysfunction, and on the other — as a consequence
[1, 3,5, 10].

As for the indicator of activity of the antioxidant
protection system (total antioxidant protection),
during the study there was no significant difference
in its levels in the presence and absence of IR
(p =0.149). It can be assumed that these features
are associated with the fact that the system of
oxidative stress is more sensitive to IR than the
system of antioxidant protection.
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Table 1 — Indicators of the system of oxidative stress — antioxidant protection in patients in the

presence and absence of IR

Patients with EH and obesity, n = 200

Indicators
IR absent, n = 80 IR present,n = 120 p
MDA, nmol/ml 33.729 & 3.447 36.924 + 2.860 0.000
DC, nmol/ml 29.591 +2.094 33.444 £ 3.142 0.000
Total antioxidant protection, mmol/Il 1.068 + 0.068 1.054 + 0.064 0.149

The next stage of the study was to assess the
degree of coherence and synchronicity in the
changes of indicators by conducting a correlation
analysis with the calculation of the coefficient of
linear correlation (r) (Pearson product-moment

correlation).

protection and

As a result of the correlation analysis in patients
with comorbidity EH and obesity, the relationship
of indicators of the system of oxidative stress —
antioxidant
established (Table 2-4).

HOMA-IR  was

Table 2 — Correlation analysis of indicators of the system of oxidative stress — antioxidant protection
with HOMA-IR in the General group of patients with EH and obesity

Patients with EH and obesity, n = 200

Indicators
r P
MDA 0.457 0.000
DC 0.608 0.000
Total antioxidant protection -0.250 0.000

In particular, it was found that in the General
group of patients with EH and concomitant obesity
(without division into groups based on the absence
of IR) indicators of oxidative stress system (MDA
and DC) had direct correlations with HOMA-IR

(r=0.457, p=0.000 and

r=0.608, p=0.000,

respectively), the indicator of total antioxidant
protection had inverse correlations with HOMA-IR

(r=-0.250, p = 0.000) (Table 2).

Table 3 — Correlation analysis of indicators of the system of oxidative stress — antioxidant protection
with HOMA-IR in the group of patients without IR

Patients with EH and obesity, n = 80

Indicators
r P
MDA 0.042 0.710
DC 0.006 0.961
Total antioxidant protection -0.409 0.000

The division of patients into groups according to
IR showed that the presence of IR affects the
association of HOMA-IR with indicators of the
system of oxidative stress — antioxidant protection.

In patients without IR, HOMA-IR was associated
with a decrease in overall antioxidant protection,
which was confirmed by the presence of an inverse
correlation (r = 0.409, p = 0.000) (Table 3).

Table 4 — Correlation analysis of indicators of the system of oxidative stress — antioxidant protection
with HOMA-IR in the group of patients with IR

Patients with EH and obesity, n = 120

Indicators
r p
MDA 0.219 0.016
DC 0.353 0.000
Total antioxidant protection -0.314 0.000
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It should be noted that in the presence of IR
increase of HOMA-IR was also accompanied by a
decrease in the activity of the total antioxidant
protection, as evidenced by the inverse correlation
with HOMA-IR (r=-0.314, p=0.000) (Table 4).
However, in patients with comorbidity EH and

Conclusions

The presence of IR affects the activity of the
system of oxidative stress — antioxidant protection
in comorbidity EH and obesity.

In the presence of IR, patients with EH and
concomitant obesity have significantly higher levels
of the oxidative stress system indicators (MDA and
DC) compared to patients without IR.

In patients with comorbidity EH and obesity
HOMA-IR directly correlates with oxidative stress

Prospects for further research

Prospects for further research are to assess the
effect of IR on haemodynamic and metabolic
parameters of patients with EH and concomitant
obesity.
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CHARACTERISTICS OF KEY FACTORS AFFECTING
THE QUALITY OF FIXATION AND DURABILITY OF
THE FUNCTIONING OF ARTIFICIAL CROWNS

Introduction. Odontopreparation is an integral step in orthopedic dental
treatment with non-removable orthopedic constructions. Correctly
performed this stage in the treatment of artificial crowns is a guarantee of the
quality of orthopedic treatment. Ensuring a stable geometry of the stump, a
ledge of sufficient width on the abutment and the absence of defects on its
surface, the clarity of the preparation margin and the correct ratio with
marginal periodontal tissues are the most significant criteria for the quality
of the intervention. In addition, the quality of the odontopreparation of the
orthopedic profile is influenced by the clarity of adherence to the selected
algorithm of preparation and the properties of the rotary tool used. The
available literature data indicate numerous deviations in the practice of
dentistry from the recommended methodology of odontopreparation, which
can be explained by the relatively high frequency of complications of
treatment with non-removable orthopedic structures.

The purpose of the article is to analyze the key factors affecting the
quality of fixation and the durability of the functioning of artificial crowns,
based on an assessment of the basic principles of odontopreparation for this
type of orthopedic structures and the reaction of periodontal tissues based on
an analytical review of the literature.

Materials and methods. The article presents the data of the literature
review on the main factors that are of great importance as the fixation and
durability of the functioning of artificial crowns on the stumps of dissected
teeth while observing step-by-step odontopreparation algorithms with
provision of proper functional and desired aesthetic requirements without
negative influence on the condition of the tissue.

Conclusion. Based on the analysis of literary sources, it was concluded
that the key factors affecting the quality of the formation of the tooth stump
to be prosthetized, subject to step-by-step odontoperational algorithms with
the creation of conditions for high-quality fixation and durability of the
functioning of the artificial crown, ensuring the proper functional and
desired aesthetic requirements without negative impact periodontal tissues
can significantly reduce the manifestation of unwanted complications, and as
a result to increase the effectiveness of prosthetics with artificial crowns.

Key words: artificial crown, prosthesis, stump, retention, stability,
boundary fit, periodontal.
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Beryn

OHOHTOHpCHapyBaHHSI € HeBiI['CMHI/IM €TaromM

XAPAKTEPUCTHUKA KJ/JIIOYOBHUX DAKTOPIB, mo
BIVIMBAIOTHh HA SIKICTh ®IKCAIIII TA TOBI'OBIYHICTH
OYHKIIOHYBAHHSA LITYYHUX KOPOHOK

OpoHTOIIpEenapyBaHHA € HEBII'€MHHM €TalloM TIPH OPTOICAHIHOMY
CTOMATOJIOTIYHOMY JIIKYBaHHI HE3HIMHUMH OPTONECIMYHUMHU KOHCTPYKIIi-
sMu. KopekTHO npoBeieHnd JaHWMiA eTarl IpH JIKyBaHHI IITyYHAM KOPOH-
KaMH € 3aTI0PYKOIO SKOCTI OPTOIEINYHOTO JIIKyBaHH:. 3a0e3IeYeHHs CcTa-
OiTBHOT reoMeTpii KyKCH, YCTYITy JOCTaTHBOI IIMPHHU, BIICYTHICTD Iede-
KTIB Ha MOBEPXHI KYKCH, YiTKICTh MEXI IIpernapyBaHHs Ta KOPEKTHE CIIiB-
BiIHOILICHHS 3 TKAHWHAMH MapriHaJbHOTO MAapoIOHTY € HalHOLIbII CyTTE-
BUMH KPHUTEPISMH SIKOCTI ITPOBEAEHOro BTpy4yaHHs. KpiM Toro, Ha SKiCTh
OJIOHTONPENApyBaHHs OPTONEANYHOTO MpPO(MUI0 BIUIMBAIOTH YIiTKICTH
JOTPUMaHHs 0OPaHOTO aJIrOPUTMY TpenapyBaHHs 1 BIaCTUBOCTI BUKOPH-
CTOBYBAaHOTO POTAIifHOTO iHCTpyMeHTy. HasBHI miTepaTypHi AaHi cBia-
4aThk IO YHCICHHI BiIXWICHHS B MPAKTUYHIN CTOMATOIOTI] BiJl peKOMEH-
JIOBaHOI METOJOJIOTii OJOHTONpPENapyBaHH], YMM MOXKHA IOSCHUTH Bill-
HOCHO BHCOKY YacTOTy YCKJIQJHCHb JIIKyBaHHS HE3HIMHHMH OpTOIEANY-
HUMH KOHCTPYKIISIMH.

Mera cTaTTi TOJISIrae y aHamizi KIO4oBUX (DaKTOPiB, IO BIUIMBAIOTH
Ha sIKicTh (pikcanlii Ta JOBroBiHICTh (PyHKI[IOHYBaHHS IITYYHUX KOPOHOK,
BUXOJIYM 3 OILIHKKA OCHOBHHX TPHUHITUITB OJOHTOIPEIAPYBAHHS i Ja-
HUH BUJl OPTONENMYHHMX KOHCTPYKIH Ta peakuil TKaHWUH MapoJOHTa Ha
OCHOBI QHAJIITHYHOTO OTJISILY JIITEpaTypH.

VY cTaTTi npeacTaBiieHi faHi OTISAY JiTepaTypH OO0 OCHOBHUX (pak-
TOpiB, KOTPi MafOTh BaroMe 3HAUYEHHS B SIKOCTi (pikcallii Ta JOBroBi4HOCTI
(hyHKIIOHYBaHHS IITYYHUX KOPOHOK Ha KyKCax IperapoBaHuX 3y0iB mpH
JOTPUMAaHHI MOKPOKOBHX QJITOPHTMIB OJOHTONpENapyBaHHS i3 3abe3re-
YeHHSIM HANISKHUX (PYHKIIOHANBPHUX Ta Oa)KaHWX €CTETHIHHX BUMOT 0e3
HEraTHBHOT'O BIUTMBY Ha CTaH TKaHWH MapriHalbHOrO MapoJOHTa.

Ha migcrasi aHamizy JlitepaTypHUX JpKepes 0yi10 3p00JIeHO BUCHOBOK,
1110 KJIIOYOBI (haKTOPH, sIKi BIUIMBAIOTH Ha SIKICTh ()OPMYBaHHS KyKCH 3y0a,
KU MiZJsrae IpoTe3yBaHHIO, IIPH JOTPUMAHHI IIOKPOKOBUX aJTOPHTMIB
OJIOHTOIIEPAPYBaHHS 13 CTBOPEHHSIM YMOB JUIsl SIKICHOI (hikcaltii Ta 10Bro-
BIYHOCTI (DYHKI[IOHYBaHHsI IITY4HOI KOPOHKH i3 3a0€3MeUeHHSIM HaJIeK-
HUX (DYHKIIOHAIFHUX Ta 0a)KaHUX €CTETHYHHX BHUMOT 03 HETaTHBHOTO
BIUIMBY Ha CTaH TKaHWH MapriHaJbHOTO MAapO/IOHTA JAal0Th 3MOTY 3HAYHO
3HU3UTH MPOSIB HeOaKaHUX yCKIIaTHEHb, Ta K HACIIIOK ITiIBHUIUTH ede-
KTHBHICTh IPOTE3yBaHHS IITYYHUMH KOPOHKaMHU.

Karo4doBi cioBa: mrydHa KOpoHKa, MPOTe3yBaHHs 3y0iB, KyKca, pe-
TEHIIisl, CTINKICTh, KpailoBe MPHJIATaHHs, TAPOJIOHT.

ABTOp, BiInoBigaapHMii 3a TucTyBaHHs: gevkalyuk@tdmu.edu.ua

PXHi, WITKICTh MEXI INpemapyBaHHSI Ta KOPEKTHE
CIIBBiIHOIIICHHSI 3 TKAHWHAMHU MAapriHAJILHOTO Ia-

MIPY OPTONEAMYHOMY CTOMATOJIOTIYHOMY JIiKyBaHHI
HE3HIMHAMH OPTOTIEANIHUMH KOHCTpYKIisimu. Ko-
PEKTHO TIPOBEACHMH NaHWH eTal MNpH JIIKyBaHHI
MITYYHAM KOPOHKAaMU € 3alOpPYyKOI0 SKOCTi opTome-
JUYHOTO JIiIKyBaHHA. 3abe3medeHHs cTabinpHOI Te-
OMeTpii KyKCH, YCTyNy JOCTaTHbOI NIMPHHM Ha
oropHoMy 3y0i i, BincyTHICTh nedekTiB Ha 1i oBe-

POJOHTY € HANOIIBII CYTTEBUMH KPUTEPISIMH SKOC-
Ti mpoBeZeHOro BTpy4aHHsI. Kpim Toro, Ha SKiCTH
OJIOHTOTIPETIAPYBAHHS OPTONEIUYHOTO MPOPiTio
BIUIMBAIOTh YiTKICTh JAOTPUMaHHS OOpaHOTO airo-
pUTMY IpenapyBaHHS 1 BIACTUBOCTI BUKOPHCTOBY-
BaHOTO poraluiiiHoro iHctpyMmeHrty. HasBHi Jitepa-
TypHI JaHi CBiIYaTh MPO YHUCICHHI BIIXHUJICHHS B
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MPAKTHUYHIA CTOMATOJNOTil BiJl PEKOMEHIOBAHOL
METOJIOJIOTii OJOHTONpENapyBaHHS, YHM MOJKHA
MOSICHATH BIHOCHO BHCOKY YacTOTYy YCKJIQJHCHb
JiKyBaHHS HE3HIMHUMH OPTONEIUYHHMHU KOHCTPY-
kmisimu [1, 5, 15, 21].

Merta. AHaii3 KIOYOBHX (aKkTOpiB, IO BILUIH-
BAalOTh Ha sIKiCTh (iKcalii Ta JOBroOBIUHICTH (QyHK-
IIOHYBaHHS IITYYHUX KOPOHOK, BUXO/SYHU 3 OL[IHKH
OCHOBHHX TPHHIMIIIB OJIOHTOINIPENapyBaHHI Iij
JAHUK BUJ OPTONEIUYHAX KOHCTPYKLIN Ta peakmii
TKaHUH MMapOJOHTA Ha OCHOBI aHAJITHIHOTO OTJIATY
JiTeparypu.

Buxmag ocHoBHOrO Marepianmy. [Ipu mpemapy-
BaHHI 3y0iB IiJ] IITY49HI KOPOHKH 3 METOIO BiIHOB-
JICHHSI BTpaueHUX (QYHKIUIH, JOIIJIBHO AOTPUMYBa-
TUCS OCHOBHUX NPHHIMIIIB, 110 MOJSATAIOTh B MaK-
CUMaJIbHO MOXIHBOMY 30€peKCHHI TKaHWUH 3y0a,
3a0e3meueHHi JOCTaTHbOI peTeHlii 1 CTIHKOCTI
KOHCTPYKLii, JOCITHEHHI ONTHMAJIBLHOTO KpaioBO-
TO TMPHUJISTaHHS, 30€pEeKEHH] 37J0pOBOTO CTaHY TKa-
HUH T1apO/IOHTA.

[HOmI MOBOOWTHCS BIAMOBIATHCS Bif OOTpPHU-
MaHHS OJJHOTO 3 TPHHIMIIB Ha KOPHUCTH I1HIIOTO.
Hanpuxnan, 310poBi TKaHMHM 3y0a B NEBHHUX BH-
najKax 3iTiQoByOTh B O1IbIIOMY 00’ €Mi 3 METOIO
CTBOPEHHSI KYKCH, II0 XapaKTEePU3YEThCS KPAIOO
pereHLi€0. Y NESIKMX BHUNAJAKaX HaaAMIpHE 3iIUTi-
(oByBaHHS IHTAaKTHUX TKaHWH MPOBOJASATH 3 METOIO
CTBOPEHHSI JIOCTaTHBOTO IPOCTOPY Juisi Miapy o00-
JUIIOBAHHSA OPTONEINYHOI KOHCTPYKIII, HEOOXis-
HOTO JUI 3a0e3NevyeHHs 0a’kaHOrO0 KOCMETHYHOTO
pe3ysbTaTy, a TaKOX JUIl JOCSTHEHHS MIUIBHOTO
KpalloBOTO TPWIATAHHS KOHCTPYKIii. [IpuiAHATTS
pilIeHHS PO BiAMOBY a00 TOTPUMAaHHS OyIIb-sIKOTO
3 IIepepaxoBaHUX MPHUHIMIIIB 0a3yeThCS HA PETeb-
HOMY aHaJIi3i BUMOT, IO HPE'SBISIOTHCS JO pec-
TaBpallii B KOHKPETHUX KITIHIYHUX BHIIQJIKaX.

[penapyBanHs KyKcH 3y0a JOLIILHO PO3IUIUTH
Ha TPH eTalu, SKi BIUIMBAIOTh HA MOAAJIBLIY Mil-
HICTP pecTaBpallil: mpemnapyBaHHS OKIIO3iIHOI Imo-
BEpXHi 3y0a, mpenapyBaHHS OCHOBHUX IOBEPXOHb
3y0a, CTBOPEHHSI PETEHIIHHUX 1 apMYyIOYHX MPOTO-
4ok [14, 16, 17, 25].

3 OKIFO3ifiHOTI MOBEpXHI HEOOXITHO BHIAIUTH
Takuii 00’€eM TKaHHH, MO0 JTOCTaTHS TOBIIMHA OP-
TOTIEMYHOI KOHCTPYKIII MOTJa HPOTHCTOSATH Je-
(hopMyr04OMy HaBaHTAXEHHIO Ta OYTH CTIHKOIO 1O
ctupaHHs. Hampuknazn, kepamidde OOTUITIOBaHHS
MeTaloKepaMi4HOl KOPOHKHM BHMarae J0AaTKOBOTO
3inurioByBaHHS Kykcu Ha 0,5 MM B NMOpIiBHSHHI i3
CYIUIBHOJINTOIO KOPOHKOIO.

[IpenapyBaHHs OKIIO31HHOI IOBEPXHI Mae He
TUIBKK BiAnoOBiZaTH (opMi OCTATOYHOI KOPOHKH

npernapoBaHoro 3yoa, aje i BpaxoByBaTH MOp(}OII0-
Ti9HI 0COONMBOCTI OKITIO31HHOI MTOBEPXHi aHTaroHi-
cta. I 3HIDKEHHS BHYTPIIIHBOI HAIIPYTH B KyKCi
3y0a HEOOXiTHO 3a0KPYTIIMTH BCi KyTH 1 YHUKATH
CTBOPEHHSI TNIMOOKMX IPOTOYOK Ha OKJIIO3IHHIN
MIOBEPXHI, 30epiraloun aHaTOMIYHUH penbed 3 Mo-
XHIMMHU TopOkamu. HeoOXiHO CTBOPUTH IIMPOKHUIMA
CKiC B IUIAHII ()YyHKIIOHAJIBHUX TOPOKIB *KyBallb-
HUX 3y0iB, MO0 3a0e3meuynTH X MIIHICTh., Takwuii
CKIC TaKOX 3TJIaJKy€e TepeXil OChOBOI MOBEPXHI B
OKITIO31i{HY, B 00JIaCTi SKO1 KOHIICHTPYETHCA (yHK-
HioHaJbHE HaBaHTaXeHHA. [Ipu BiICYTHOCTI cKocy
(yHKIIOHATTFHUX TOPOKIB CTiHKa pecraBparii cTo-
HIIYETHCS HA MEXI MEPexoay OKITI031HHOI MOBepXHi
B 0CcbOBY [13, 22, 27].

Jns oTpuMaHHS LIUIBHOTO KPalOBOTO MPWIISi-
raHHsi, KyKca 3y0a MOBHHHA MaTH JIOCTaTHIO KOHY-
cHicTh. Ha OChOBHX CTiHKax KYKCH HE IIOBHHHO
OyTH MiAHYTpeHb ab0 HEPIBHOCTEH, SKi MOXKYTh
MePEIIKOJUTH TOBHIH TOcCaimi  OPTONEAMIHOL
KOHCTpYKii. [')pyOe mpenapyBaHHS MOBEPXHi KyKCH
B IUISHIII MEXI MpenapyBaHHs (yCTyIa) MepemKo-
JDKae MIIJIbHOMY KpaiioBOMY HPHIISITAHHIO, TOMY BCi
CKOCH 1 3pi3d MOBHHHI OyTH I0Ope BiIMOJipoBaHi,
JUISL 4OTO PEKOMEH/YETHCSI BUKOPUCTOBYBATH MiHi-
MaJlbHO abpa3uBHi iHCTpyMeHTH [ 18].

@dopMyBaHHSI YCTYIy BH3HAYa€TbCsl BHKJIAJe-
HUMH BHIIE NMPUHIMIAMHU, OJHAK B MEPLIy Yepry
HEoOXiJHO 3a0e3MeYnTH 30POBHI CTaH TAPOIOHTY
B IUISHINI OPTONEAMYHOI KOHCTpyKuii. /o Hemas-
HBOTO Yacy NPHACCHHUH Kpail pecTaBpauii Tpaau-
[ifHO PO3TAIIOBYBAIHM HIKYE PIiBHS sICeH. Taxwii
MAXig TPYHTYBaBCS HAa TIOMHIKOBOMY YSIBIICHHI
mpo Te, mo 3y0 B HiNAHIN 3yOosiceHHOI OOpO3HH
Ol cridikuii 10 Kapiecy. Y 1891 p G.V. Black
nucaB: «Kapiec He BUHHMKA€E B 00JIaCTi ... KpaiB pec-
TaBpailii, OCKIJIbKA BOHU 3aKpHUTi 3JI0pOBUMH SICHA-
Mi». B pesynbrati 3'sBrincs pekoMmeHzalii o0
HE3HAYHOT'0 3aHYPEHHS Kpal pecTaBpallil amikaib-
HO BIJHOCHO Kpalo SICEH JI0 CEPEeAWHH TIIMOWHH
3ybosicenHoi Oopo3HH. B okpemux BHmaakax Kpai
pecraBparii pajnim 3aHypIOBaTH A0 PIiBHSA emiTei-
alpHOTO TpHKpimeHHs. OnHak, Oyino 3BEepHYTO
yBary Ha 3B'I30K MIX IIiJ’SICEHHHUM pO3TallyBaH-
HAM MeXi pecTaBpamii i BUHHUKHEHHSM TiHTIiBITY
a00 MmapoJOHTUTYy. Y CBOEMY nochimkeHHi Larato
BHSBHB O3HAKH TiHTIBITY B 06macTi 83% mTy4HHX
KOpOoHOK (3 219) 3 mia’sceHHUM pO3TalTyBaHHIM
kpaiB i Tinmeku y 21% (3 327) pecraBpariid, kpai
SIKMX 3HAXOJWJIMCS Ha PIBHI SICEHHOTO Kpaio abo
HaJx HUM. B mopanpmiomy OyJo BCTaHOBIIEHO, IO
3yOOsiCeHHI KHIIEHI B JAUISHII pecTaBpamii 3
i1’ SICEHHUM pO3TalllyBaHHAM KpaiB Oyiu B cepen-
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HhOMY Ha 0,7 MM TIHOIIE, HIXK B TIISHIT iIHTAKTHUX
3y0iB. Lang BusSBUB 301IBIICHHAS KUTBKOCTI TpaMHe-
raTuBHUX OakTepiit B 3yOosiceHHii OOpo3Hi B miis-
HIII OPTONEIWYHUX KOHCTPYKIIH 3 A ICCHHUM
pO3TalIyBaHHsAM KpaiB, WO CBIJYUTH IIPO MOPY-
HIeHHs OanaHcy B naHii 6iocuctemi. Richter i Ueno
He BUSIBUJIM PI3HMLI B peakuii sSiceH Ha mija’siceHHe
a00 Hajx’siceHHE PO3TallyBaHHS KpaiB OpTONeqHY-
HHUX KOHCTPYKIiH 1 3p0OHIM BUCHOBOK PO T€, IO
IIJTPHE TIPUITIACYBAHHSA 1 afcKBaTHE IOJIiPYBaHHS
KpaiB BaXkJIHMBiIIe, HiX iX sokamizanisa. [Ipote aBTo-
PH peKOMEHIyBaJIH PO3MIIIyBaTH Kpail pectaBpamii
Hax scHamu. Koth moBimomise mpo BimCyTHICTB
3B'SI3KY MIX JIOKaji3aliero KpaiB pecraBpalii i cra-
HOM 3/I0pOB'sl SICEH B TPYIIi MAIli€HTIB, SKI pETEIbHO
JIOTPUMYIOTBCS TITi€HU MOPOXKHUHM POTA 1 peryiis-
pHO BimBimyt0TH cToMarosora [7, 10, 19].

HaBezieHi aHi He CIIPOCTOBYIOTH OUEBHIHOT 3a-
JIOKHOCTI CTYIEHs 3amlajeHHs sICeH BiJ po3Talny-
BaHHS KpaiB OPTOIEOUYHOI KOHCTPYKIii, a JIHIIe
JIEMOHCTPYIOTH, IO JIOKAli3allis cama 1mo co0i € He
HACTUIBKM BaXKIIMBOIO B THX BHUIIAKaxX, KOJH CTO-
MaToJIOT BCTAHOBIIIOE TOYHO NPHIIACOBAHY OPTOIIE-
JMYHY KOHCTPYKIIIO Mai€HTy, SIKHA PETeIbHO JI0-
TPUMYETHCSI TITi€HN TIOPOYKHUHH POTa.

HeoOxigHo mam'atatu mpo 3Ha4Hi TPYAHOLI B
poboTi mpW MmiJ’SICCHHOMY pO3TallyBaHHI KpaiB
OpPTONEANYHO! KOHCTPYKIil. Y TakoMy BHIAIKy
HAaBiTh JIOCBIJUEHHH CTOMATOJIOT MOYKE BHUIIAIKOBO
HE TOMITHTH MIKPONPOCTIp MiXK MapriHaJIbHUM
KpaeM KOPOHKHM Ta ycTynoM. IIpore, gacTto 3ycrpi-
YalOThCSI BHIIAJKM, KOJM HE BIA€THCS YHUKHYTH
i’ SICEHHOTO PO3TallyBaHHS KpaiB pecTaBpaiiil.
Scholer BcTaHOBUB, 110 3aHYpIOBaTH Kpail opTore-
JUYHOT KOHCTPYKIT B 3y0OsiceHHY OOpO3HY 0BO-
IIUTHCS OUIBII HIXK B ITOJIOBUHI KIIHIYHUX BUIIAAKIB.
HemuHyunM mnoKa3aHHSAM AJIS HiJ SICEHHOTO PO3-
MIILIEHHSI MEX pecTaBpallii € HasiBHICTb KapiO3HOTO
npolecy B NPUSCEHHINH IUNSHIN, 32 YMOBH paHille
BCTAHOBJICHOI ~ OPTONEOUYHOI  KOHCTPYKINI 3
i’ SICEHHAM PO3TallyBaHHAM Kparo, PEeTeHIs 3y-
0a, KOCMETHYHI ITOKa3H, MepesoM 3yba amikajibHi-
IIe piBHS SICEH, Mi/JBUILEHA YyTIUBICTh HIMHOK 3Yy-
6is [2, 11, 26].

T'eomerpuuna hopMa KyKCH € HAWBAKIUBIIITIM
3 (akTopiB, 110 3a1ekKaTh Bij JiKaps-cTOMATOJIOra,
ajpKe came 3aBISKM 1M 3a0e3meuyeThcsi e(eKTHB-
HicTh (ikcamii opromeanmyHOi KoHCTpyKii. Ocob-
JUBOCTI TperapyBaHHS BU3HAYAIOTh CITIBBIHO-
MIEHHS TUIOLIIMH KYKCH 1 IITyYHOI KOPOHKH MIO/O
HarpaBjieHHs (QYHKIIOHATEHOTO HaBaHTAXXCHHS,
1110, B CBOIO Yepry, BILIMBAE Ha HOTr0O XapakTep (Ha
PO3pHB, 3CYB a00 KOMIPECiI0) CTOCOBHO IIapy Ma-

Tepiany mia ¢ikcamii. Bei memenTn mis dikcarii
HaliKpaImie MpOTHCTOATh KOMIIPECiifHOMY HaBaHTa-
JKCHHIO, TipIlle HaBaHTA)KEHHIO Ha 3CyB 1 HaWTipmie
— Ha po3pus [6].

PeteHuiro i CTIHKICT pecTaBpalii MOXKHA Mij-
BUILUTH 32 JIONIOMOTI'OI0 NpenapyBaHHs 3y0a Takum
YMHOM, 100 HPH BIUIMBI 3MILIYIOUHMX CHJI Ha 3Yy0
BOHH HaJIJaBAIM HATIPSMOK JIil Ha KOMIPECIIO i 3CyB
B 00J1aCcTi MAKCUMAJIBHOT IUIOII KOHTAKTy MiXK 3Yy-
6oMm i pecraBpariero. Ha mpakturi, peTeHmis i cTii-
KiCTh pecTaBpallii HACTIIBKH TICHO IIOB'S3aHI MiXK
c00010, 110 BIAMIHHOCTI MI>K HUMH HE 3aBXKIH OYe-
BuAHI. PeTeHmis — e 34aTHICTh MPOTUCTOSTH 3Mi-
IOICHHIO pecTaBpallii Mo TpaekTopii I IIIIXy BBe-
neHHs. CTiHKICTP — Le 3AaTHICTh HPOTUCTOSTH
3MIIIEHHIO PecTaBpalii CUIaMH, CIPSIMOBAHUMHU B
amiKaJbHOMY, KOCOMY 1 TOPU30HTaJIbHOMY HaIIpsIM-
Kax [3, 8].

[lix wac mpoBeneHHsS NpenapyBaHHs CTOMAaTO-
JIOT MOJKE BIUIMHYTH Ha MapaMeTpH, Bil SIKHX 3aje-
JKUTDH CTYIIIHb PETCHIIIi: KOHYCHICTh KYKCH, 3arajib-
Ha IJIOIIA [IEMEHTHOTO Iapy, 110 MiIaEThCs HaBa-
HTQXCHHIO, TEKCTYpa IOBEPXHI KYKCH.

30aTHICTh Iapy HEMEHTY HPOTHUCTOATH Pi3HUM
HABAHTAXKCHHSAM B 3HAYHIA MIpi 3aJ€XWTh BiJ Ha-
OPSAMKY il CHJIM MO BiIHOIICHHIO 1O (PIKCOBAHUX
HHUM TIOBEpXOHb. UnM Oinbll mapajiebHUMHU € Tpo-
THJICKHI CTIHKH, THM BHIIOIO € pereHilis. JJaHe TBe-
p/keHHsT OyJ0 EKCIHEePUMEHTAIbHO IiATBEpIIKEHE
Jorgensen, siKMif BCTaHOBUB, IO CTYMiHb pPETEHIIT
00epHEHO TPOTIOpIiiHA KOHYCHOCTI KykcH. Teope-
THYHO MaKCHMAJIbHOIO PETEHII€I0 BOJIOJIE KyKca 3
mapayielbHIMU cTiHKamu. OHaK, Ha MPAKTHUII, 00
VHUKHYTH YTBOPEHHS IIHYTPEHb 1 3a0e3mevdeHHs
MIOBHOI TIOCAIKU peCcTaBpaIlii i yac eMEHTYBaHHS,
CTIHKHM KYKCH NMOBHHHI MaTH IEBHY KOHYCHICTB, IO
€ ONTUMAJILHOIO B MeXax Bij 2 10 6,5°.

BaxnBuM MOMEHTOM [Uisi 3a0€3MEeUYEeHHS peTe-
HIIT ITYYHOT KOPOHKH MpH il CHJI, CHPSIMOBAHHUX
B3JIOBX IIUIAXY BBE/ICHHS, € 3arajibHa IJIOIIA [eMe-
HTHOI IUTIBKHM, IO MiJUIA€ETHCS HAaBAaHTAXEHHIO Ha
3MimeHHs. [Ipn napanensHOMY po3TalryBaHHI Ipo-
THJICKHUX CTIHOK IITy4HY KOPOHKY HEMOJKJIHMBO
BUBECTH 3 JIOXKa B Oy/Ab-sIKOMY HAmNpsIMKy Oe3 mo-
JIOJIaHHSA MIITHOCTI TUTiBKH IieMeHTy [20].

JIst CTBOpEHHST MaKCHMaJIbHOI TUIOMII IIEMEHT-
HOI IUTIBKH, IO MiJJA€ThCd HABAaHTAXXCHHIO Ha
3MIIIEHHS, HEOOXiTHO MpemapyBaTH 3y0 TakuM
YUHOM, 1100 3a0€3MeUnTH JIJIsl pecTaBpaiii €JuHui
IUIIX BBeJAeHHS. Ha/umikoBa KOHYCHICTH mperia-
pyBaHHS nependavyae HasBHICTH JEKUIBKOX Tpaek-
TOpi BHBEIEHHS OPTONEIMYHOI KOHCTpyKLii. Pe-
TEHIIII0 B TAaKOMY BHIIaJIKy MOXXHA ITOKPAIIUTH 3a
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paxyHOK CTBOPEHHS JOAATKOBHUX IapaielbHUX
IIISIXY BBEJCHHS 3ariHONIEHb Ha MOBEPXHI KYKCH.
Taki DOATKOBI €JEMEHTH MiICHIIOIOTh PETCHIIII0
HE JIMIIE 32 paXyHOK 301NBIICHHS 3arajibHOI IO
LIEMEHTHOI IUTIBKH, ajie 1 3a paXyHOK TOro, 1o Oi-
JbIIa TIOBEPXHS JI0JIaTKOBHUX €JIIEMEHTIB MiIIAETHCS
TUIBKW HaBaHTQXXEHHIO Ha 3MillleHHs. Bucora kyk-
cH Ta 11 JiaMeTp TakoX MaloTh BaXKJIMBE 3HAYCHHS,
OCKIJIBKM UMM OUIbIIMH JiaMeTp KyKcu 3y0a, TUM
OiypIIIa TUTOIA KOHTAKTYIOUUX ITOBEPXOHb 1 BHIIOIO
€ peTeHIliiiHa 3JaTHICTP B TOPIBHAHHI 3 KYKCOIO
TaKo1 X BICOTH, IIPOTE MEHIIOTO AiaMeTpy [23].

CrifiKiCTh OPTONEANYHOI KOHCTPYKIIIi 3aJI)KUTh
BiJl 37IATHOCTI IMperapoBaHOi IMOBEPXHI MPOTUCTOS-
TH 3MIIICHHIO T Ji€l0 CHJI, CIPSIMOBAHUX arliKa-
JIbHO, KOCO ab0 Topu30HTaNbHO. [lopyiieHHs 1iic-
HOCTI LEMEHTHO IUTIBKM 4epe3 HEel[UIbHY HOCaaKy
a00 3MilleHHsT OPTONEAUYHOT KOHCTPYKUIT mpu ¢i-
Kcauii 30UIbIIye HWMOBIPHICTH HECHPHUSTIHBOTO
pe3ynbTaTy MPOTE3YBaHHS BHACIINOK 301UTBIICHHS
KpaloBOI IMPOHMKHOCTI, BAMUBAaHHS [IEMEHTY 1 po3-
BUTKY BTOPHHHOTO Kapiecy. 3amo0OiranHs OOKOBO-
My 3MIIIEHHIO 1 pOTamii JOCSTaeThCSA 32 paXxyHOK
CTBOpPEHHSI KYKCH Halie’kHOI (opmu. Yum Ommxde
JIO TIPSIMOT'O KYT MiXK CTIHKOIO MPEMapoBaHOro 3yoa
1 BEKTOPOM CHJIM, TUM MILIHIIIUM € 3B'I30K OpTOIIe-
JIUYHOT KOHCTPYKIIIi 3 KYKCOK, OCKIJIbKU IIEMEHT B
TAKOMY BHIAIKy MiAAa€ThCS il CHJI KOMIpecii, i
BIZIPMB pecTaBpallii MEHII BipOTiJHUMN, HIX mpH Aii
HaBaHTaXXCHHS Ha 3MileHHs [9].

B ymoBax NOpOXHMHH pOTa MOXJIMBI TaKOX
HaBaHTAXXEHHSI, [0 NIPU3BOJATH 10 00epTaHHS pec-
TaBpallii HaBKOJO BePTHKaIbHOI oci. [Ipm BIUmBi
Ha KOPOHKY €KCIIEHTPHYHO CIIPSIMOBAHOTO TOPH30-

BucnoBxku

Ha ocHOBI aHami3y JiTepaTypHUX JDKEpeN aKIie-
HTOBAaHO yBary Ha KJIIOYOBHX (pakTopax, 10 BIUIU-
BAalOTh HA SIKICTb (pOpMyBaHHS KyKcH 3y0a, 110 IiJ-
Jsira€  TPOTE3YBaHHIO, JIOTPUMAaHHI IOKPOKOBHX
AITOPUTMIB OJIOHTOIIEPAPYBAHHS i3 CTBOPEHHSAM
YMOB IS IKiCHOT (hikcarlii Ta TOBroBiuHOCTI (yHK-
I[IOHYBaHHSA INTYYHOI KOPOHKH i3 3a0e3meueHHsIM

Kondukr inTepecis

HTaJBHOTO HABAHTA)KCHHS BHHHUKAE OOCpTaIbHUI
MOMEHT B TOPH3OHTANBHIN TuromuHi. [Tpu Bromsi
00epTANBEHOTO HABAHTAXKECHHS HA MITyYHY KOPOHKY,
¢ikcoBaHy Ha KyKCi HWIIHAPWYHOI (OpMH, iCHYE
HMOBIPHICTh pPO3LIEMEHTYBaHHI 0e€3 Oy/b-sIKOTro
KOMIIpECiffHOr0 BIUIMBY Ha IieMeHT. JloaaTkosi
peTeHIilHI €JIeMEeHTH Yy BUIJIAJl NMPOTOYOK 301jb-
LIYIOTh CTIHKICTh pecTaBpalii 3a paxyHOK oOMme-
JKEHHsI pOTaLlil HAaBKOJIO BEPTHKAIBHOI oci [4].

[lepen mowaTkoMm mpemapyBaHHs 3y0a HEOOXia-
HO BHPIIINTH NHUTaHHS NP0 HIIIXH BBEICHHS pec-
TaBpamii. [neadpHUN NUTAX BBEIEHHS MTOBHHEH 3a-
0e3meunTy MOBHY MMOCAIKy pecTaBparii 6e3 HagMi-
pHOTO 3inUTiI)QOBYBaHHS IHTAKTHHX TKaHWH 3y0a
a00 MOIIKO/KEHHS CycimHix 3yOiB. Jlms 3abesre-
YCHHS PaBUIIBHOT aHATOMIYHOT 1 JOCTATHBO MIITHOT
OpTONEANYHOI KOHCTPYKIIi MIJISIX BBEICHHS 3a3BU-
Yall MOBMHEH CIIBIAJATH 3 IO3/I0BXKHBOIO BICCIO
3y0a. OfHaK mpu HaXWii 3y0a cTae HEMOXKIUBUM
BBECTH KOPOHKY ITapalieibHO HOTO MO3I0BXKHIH oci
Yyepe3 MEepemKoan 3 00Ky MPOKCHMAalbHHUX MOBEp-
XOHb TOPSAZ PO3TalIOBaHUX 3y0iB. B Takomy Buma-
JIKY TpPAeKTOpis BBEACHHsS pecTaBpallii NMOBHHHA
OyTH MIePIICHANKYISIPHOIO OKJIFO31HHIH IIOMIHHI.

Kykca 3y0a He MOBMHHA MaTH IiJHYTPEHb AJIS
HoNepePKEHHsT HEIIOBHOTO HAKJIaJaHHs OPTOIE/I-
YHOT KOHCTPYKLII Ha mpoTe3He Joxke. st ouiHku
KOHYCHOCTI KyKCH HEOOXIJHO ii Bi3yaJIbHO OI[IHUTH
MOHOKYJISIPHMM 30pOM 3 BiacTtaHi 6mu3bko 30 cm,
110 JO3BOJIAE€ OJHOYACHO OILIIHWTH BCi OCHOBI CTIH-
KM, TIperapoBaHi 3 HaxwioM. [Ipu BuKOpHCTaHHI
OIHOKYJISIPHOTO 30py ICHY€E PHU3HUK AOMYCTUTH IIO-
MWIKY 1 HE TOMITHTH MiTHYTPEHHS 3BOPOTHOI KO-
HycHocTi 10 8° [12, 24].

HAJICKHUX (YHKIIOHATBPHUX Ta OaKaHUX eCTeTHY-
HUX BUMOT 0€3 HEraTHMBHOTO BIUIMBY Ha CTaH TKa-
HUH MapriHaJbHOIO MapoaoHTa. JOTpUMAaHHS OIu-
CaHMX TMPHUHIMIIB Ta TMOCTIJOBHICTh Ml JiKaps
JAIOTh 3MOTY 3HAYHO 3HU3UTH MPOSB HeOaKaHUX
YCKJIaJHEeHb, Ta K HACHIJOK MiABUIIUTHA €()EeKTHB-
HICTh MPOTE3yBaHHS MTYYHHMU KOPOHKAMHU.

ABTOpH 3asBIIAIOTH PO BiZCYTHICTH KOHMIIKTY iHTEPECiB.
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ANALYSIS OF THE USE OF CLAIMED AND TRADITIONAL
SPLINTING ORTHOPEDIC STRUCTURES IN PATIENTS WITH
GENERALIZED PERIODONTITIS DURING STABILIZATION
STAGE WHO HAVE DENTITION DEFECT IN TERMS OF
BONE AREA DESTRUCTION FACTOR

Introduction. Periodontal pathology accounts for many dental
diseases, which encourages dentists and scientists to engage in this
problem more actively. For the treatment of generalized periodontitis by
the orthopedic component, we have proposed the claimed interdental
splints, which were used in the orthopedic treatment of patients with this
pathology in addition to the traditional ones. Defects in the lateral areas
were recovered with the help of bridge structures.

Purpose. To find out which of the splints used in the study are more
physiological for the provoked parodontium in their area of
responsibility using the bone area destruction factor.

Materials and Methods. This clinical study was conducted in a
group of 60 patients with generalized periodontitis in stabilization stage.
Previously, they had undergone comprehensive treatment for generalized
periodontitis. 30 subjects were included into the study group with
periodontal condition in stabilization stage — the group with the declared
tested splints. And the group with known traditional splints included 30
subjects.

Results. The study found that after 18 months, the bone area
destruction indicator decreased in patients with dentition defects where
splints and bridges were used in the control group as compared to the
value 6 months after treatment, by an average of 7.0 = 1,1%, and it was
only 2.9 + 0.1% (p < 0.001) in the study group.

Conclusions. During the whole period of the study in the group with
dentition defects, the dynamics of restraining the increase in bone
destruction in the study group is more obvious as compared to the
control group. This indicates the feasibility of applying the claimed
structures in this group of patients. The improvement in the percentage
ratio was 4.1 = 1.1% in 18 months.

Keywords: generalized periodontitis in the stabilization stage, bone
area destruction factor, dental splinting.
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Beryn

IIpu opromenuyHOMY JIiKyBaHHI XBOPUX HA Te-
Hepasli30BaHMH TAapOJOHTUT y cTamil cradimizarii
3HAYHE MICIIC BiIBOAUTHCS (PYHKI[IOHATHHOMY BiJI-
HOBJICHHIO IIJIICHOCTI 3yOHOTO psily i IOBEpHEHHIO
BTpadeHOi >KyBaJbHOI €(QEKTUBHOCTI Ta SKOCTI

AHAJII3 3ACTOCYBAHHS 3ASIBJEHMX I TPAIANIMHAX
IWHYIOYAX OPTONEIUYHMNX KOHCTPYKIIIA
Y HAIIEHTIB 3 TEHEPAJII3OBAHUM ITAPOJOHTHTOM
B CTAIII CTABLIIBALII 3 JE®EKTOM 3YBHOI'O PSIIY
3A IOKABHUKOM KOE®ILICHTA JECTPYKIIi TUJIOLLI
KICTKHU

AxtyajbHicts. [laTosoris mapomoHTy 3aiiMae BeNMKHI BiICOTOK
cepell CTOMATOJOTIYHMX 3aXBOPIOBaHb, WIO CIIOHyKae JIiKapiB-
CTOMATOJIOTIiB Ta HAYKOBIIB OUIBII aKTHBHO 3aiiMaTHCS JaHOIO MpoOie-
Moro. OpToreyHe BTpyYaHH: 3a JOTMOMOTO0 IIMHYIOYHX KOHCTPYKLIi
y (poHTaNBHIl YacTHHI ITyke BaKIHBE NpH (PYHKIIOHATEHOMY BiITHOB-
JICHHI TIJTOCHOCTI 3yOHOTO PSTy Y Halie€HTIB 3 JedeKTaMu 3yOHOTO psiay
y OIYHMX FiNITHKaX 3 TeHEepalli30BaHUM IapOJOHTHUTOM Y cTamii cTalimi-
3amii.

Hamu 1 qiKyBaHHS T€HEpPaTi30BaHOTO MApOJOHTUTY 3 OOKY OpTO-
MeIUYHOT CKIIaJoBOi 3ampONOHOBAHI 3asBJICHI IHTEpACHTAJbHI IIUHH,
SKi BUKOPHCTOBYBAJIHMChH INIPH OPTONEIUMYHOMY JIIKyBaHHI MaIli€HTIB 3
JTAHOIO MATOJIOTIE0 TOopsiA 3 TpaauiiiiauMu. Jedexktn y OIYHUX MiISH-
Kax BiTHOBIIFOBAJIKCS 32 TOTIOMOT'OI0 MOCTOITOIIOHUX KOHCTPYKIIiH.

Mera. 3'acyBaTy KIIiHIYHO, SKi 3 BUKOPHUCTAHUX Y JOCIIKCHHI IIIHMH
OimpII (i3i0JIOTIUHI A CIIPOBOKOBAHOTO MAPOIOHTY B 30HI iX BIITIOBI-
IAJIBLHOCTI 3a JOormoMororo mokasunka KDSB .

Marepiaan Ta Mmeroan: [laHe KJIiHIYHE JOCIIHKEHHS NPOBEICHE HA
rpyni 3 60 XBOpUX IeHepai3oBaHUM MapoOJOHTUTOM y CTaiii cradiniza-
1ii. [Tonepenupbo iM OyJI0 MPOBEACHO KOMILICKCHE JIIKYBaHHS TeHepali-
30BaHOTO MAPOJIOHTUTA. Y JOCIIPKYBaHiil rpymi 31 CTaHOM Iapo/IOHTa B
cranii crabinizanii nepedysaio 30 moel — rpyna i3 3assBJICHUMH A0CITi-
JUKyBaHHMH LIMHAMU. | rpyna i3 mIMHAMU BIIOMHUMH TPaJULiHHUMU — Y
KimbKocTi 30 mogeit y Tpyi.

PesyabraTi: [Ipy npoBeaeHHI JOCHIHKESHHS BCTAHOBJIEHO, IO Ye-
pe3 18 micsmiB 3HaueHHs moka3zHuka KDSB y xBopux 3 nedexramu 3y0-
HOTO Psi/ly A€ BUKOPHUCTOBYBAIUCH IIMHHU Ta MOCTONONIOHI mpoTe3n B
TPy KOHTPOJIO, 3HU3MWIOCS, B TMIOPIBHAHHI 31 3HAYCHHAM 4epe3 6 Mics-
IiB Micis JIiKyBaHHS, B cepenHbomy, Ha 7,0 = 1,1%, a B rpyni mocii-
JokenHst — sumie Ha 2,9 + 0,1% (p < 0,001).

BucHoBkM: 32 Bech Mepioj JOCTIHKECHHS B TPy 3 aedekramu 3y0-
HOTO psily JMHaMika CTPUMYBaHHS 30UIbIIEHHS JECTPYKIIi KICTKH B
JIOCIHIZKYBaHIH Tpymi OUIbII OYeBHHA B MOPIBHAHHI 3 KOHTPOJBHOM.
Lle roBOpUTBH MPO JOLUIBHICTD 3aCTOCYBaHHS 3asABJICHUX KOHCTPYKUIH y
JaHii Tpymi manieHTiB. [lomimmeHHs y BiJICOTKOBOMY CITiBBiTHOIICHHI
ckiano 3a 18 micsuis 4,1 +1,1%.

KoaiouoBi ciioBa: renepanizoBaHuii MapoJOHTUT y CTafii cTadinmiza-
1ii, nokazuuk KDSB, 3yOHe mmHyBaHHS.

ABTOp, BiANoBigaILHUIi 32 JucTyBaHHs: iSchenko-stom@ukr.net

xutTs [1, 2 ,3]. BimmiveHo, 0 MeBHI KOHCTPYKIIii
BIJIOMHX IIMH HE IOBHOIO MIpOIO 3aJOBOJIBHSIOTH
CIIPOBOKOBAaHY IAapOJOHTHTOM 3yOOIIEIeNnHy CHC-
TeMy narierra [4]. Ilicis opToneauuHOTOo JiKyBaH-
HSl CIOCTEpIraeThCsl 3HAYHE MOTIPIIEHHS Mapakii-
HIYHHUX 1HIEKCIB MOPOXKHHHM POTa Ta IECTPYKIIis
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KICTKH, TIPOCTEKYETHCS BiJTHOBJICHHS 3allaJICHHS
TKaHUH [5]. BpaxoByroun e, 6yino 3amponoHOBaHO
HOBY CHUCTEMY iHTEpJCHTAIbHOIO IIMHYBAHHS, 110 €
«KOMGpOPTHUMY TSI CIIPOBOKOBAHOT KicTKH [6, 7].

MeTa nociigKeHHs.

BusiBUTH KIIHIYHHH TIPIOPUTET 3aIpOIOHOBA-
HUX OPTONEIMYHHMX KOHCTPYKUIH (iHTEepIeHTaIb-
HUX IIUH) y MAI€HTIB XBOPUX Ha FeHepalli30BaHUM
MapoJOHTUT y cTajii crabimizauii 3a J0MOMOro0
TOKa3HHUKA KoeilieHTa JeCTPYKIii IUTOMIi KiCTKH.

Marepiaau Ta MmeToam.

Jlane KiiHIYHE JOCIIHKEHHS MIPOBEACHE Ha TPy
3 60 XBOpHX T'eHepai30BaHUM ITAPOJOHTHUTOM Y CTa-
mii crabimizamii, sAKi Mamu nedekTH 3yOHOTO PIay Y
Oiyniii minsgaii. [Tonmepeanpo M Oysio MPOBEICHO
KOMIUIEKCHE JIIKYBaHHS T'€HEpali30BaHOTO MapoJIOH-
THUTA, IUTICHICTh 3yOHOTO PSoy uepes ioro OiuHi Je-
(eKkTH BITHOBIIOBAIM MOCTONOMIOHUMHU TPOTE3aMH.
3a BUJIOM IIMHYBaHHS (POHTAIBHUX 3y0iB XBOpi Oy-
T PO3MIOJIJICH] Ha IBi TPYyIH. Y OCHOBHIHM Tpymi Ie-
pebyBaino 30 mamieHTiB, SKUM MPOBOIMIIN IIIMHYBaHHS
3y0iB i3 3asBICHUMH JOCTIDKYBaHUMH IIHHAMH [0,
7]. i mmHU BiOpi3HSIHMCS TUIBKA 3a CHOCOOOM iX
(ikcarii. KortponpHy rpyny ckimam 30 ocib, skuM
MPOBOJWJIM IIHHYBaHHSI 3YOIB 3araJbHOBIJOMUMHU
TpaJUIIHAMHA I[IMHAMH: KOBMNAYKOBHMH, HIMHOIO
Mamiioka Ta KOpOHKOBUMH.

Po3nozinn XBopuX 3a BIKOM 1 /IlarHO30M 3aXBOPIO-
BaHHA B 000X rpynax OyJo iIEHTHYHUM 1 MOPIBHSH-
HHM.

Jns Bu3HadeHHs KoedilieHTa meCTpyKIii
IUTONII KICTKM MH 3aCTOCOBYBAJIM NMOKa3HHK CTa-
Oimizamii mporecy, IpyHTYIOUHCH Ha IUIOMII KOpe-
HiB 3y0iB, sKi 3HaXOAATHCSA B Kictmi. PoOmrocs
L€ HAaCTYNHUM YHMHOM: CKJIaJajH IUIONIYy BCiX
KOpEHIB 3y0iB, 10 3HAXOIATHCSA Y KIiCTII, IOTIM Ti
JUTMITM Ha KUTBKICTB 3y0iB y manieHTa. OTpuMaHe
yuciio ¢ikcyBagoch. TakKMM YHHOM MU OTpUMANH
ingexc nectpykuii. IloTiM wepe3 meBHui wyac
OTPUMYBaJld 3HOB iHIEKC MAECTPYKLii 3 IHOTO
micusg. [lomepenHit iHAekc minuiam Ha OTpUMa-
HAW 1 TaKMM YWHOM BHW3Ha4dadu KoedimieHT me-
cTpykuii [8]. SAxmo npu npomy mudpa Oyna 6au-
3pKa 0 OJWHUI, TO KOHCTPYKIliA B 30HI BiAmo-
BiJaBHOCTI BHMOpaHa MpaBWIBHO 1 OTpHMaHa
cTabii3alis TaToJOTIYHOTO MPOIIECy.

3i CTATUCTUYHHX METOIB y poOOTi 3acTOCO-
BYBJINCh PO3pPaxyHKH JOBIpYOro iHTEpBaly, ce-
peanboi Ta ii noxuoku. CTaTUCTUYHY 3HAYYIIICTh
PI3HUII MiX TpymamMu BH3HAYAIH 32 TOTIOMOTOIO
napaMeTpUYHOro t-kpurepiro 3a CTBIOJCHTOM.
Takox Oymo0 BHKOPHUCTAaHO TUCHEPCIHHWUN aHami3
y IpyIax MopiBHSHHSL.

Pe3yabTaTn foc/igxeHb Ta ix 00ropopeHHs.

[IpoBenenuii aHani3 pe3yiabTaTiB y MaIi€HTIB
3 nedekrom 3yOHOro psigy y OiuHIA AiNsAHII 3
reHEepaTi30BiaHUM MapOJOHTHTOM y CTajii cTabi-
mizanii 3a Moka3HUKOM KoedilieHTa NecTpyKIii
rwioi kictku (KDSB) noganuii B Tabnumi.

Taéauus 1 — IokazHukn koedimieHTa HecTPYKUii MJI0IIi KicTKH B rpynax Aocaimkenns, M £ m

I'pyna Tepmin cnocrepe:xenns, mic
00CTeKEeHUX Ho aikyBanHs 6 micauiB 12 micsaniB 18 micsuiB
Konrpounsna (n = 30) — 0,812 + 0,007 0,791 + 0,012 0,756 + 0,013
OcnosHa (n = 30) — 0,908 + 0,007 0,898 + 0,007 0,882 + 0,007
i;ieli;;::;?dgcn BiZIMiHHOCTI B <0,001* <0,001* <0,001*

IMpumiTka: * — BiAMIHHICT MXK I'PYIIaMH € CTATHCTHYHO 3HaYuMolo, p < 0,05

Sk BUIHO 3 TaONIUI, BUSIBICHA CTATHCTHYHO
3HaynMa BigMmiHHICTE (p < 0,001) cepemHporo 3Ha-
yeHHs koedimieara KDSB uepe3 6, 12 ta 18 wmics-
IiB TICJIsA 3aKiHYEHHS JIIKyBaHHS XBOpHUX 3 Ne(ek-
TOM 3yOHOTO PsITy KOHTPOJIBHOI i OCHOBHOI IPYIIH.

IIpraomy B ocHOBHIN rpymi koedinienr KDSB
BUIIMHA 32 KOHTPOJIbHY, IIO CBIJYUTH NPO HaM-
MEHIINH AECTPYKTUBHHI Npolec B KiCTKOBIH TKa-
HHHI aJIbBEOJIIPHOTO BiIPOCTKA MPU BUKOPUCTAHHI
ABTOPCHKHX IIMHYIOYMX KOHCTPYKIIH.

3Beprae Ha cebe yBary Xapakrep AMHAMIYHHX
3MiH mokaznnka KDSB 3a Beck 4yac crmoctepexeH-

Hs. I3 30UIBIIEHHSM TEpMiHY ITiCIIs JIKYBaHHS 3Ha-
YeHHs KoeillieHTa AECTPYKIii KiCTKH MOCTYIIOBO
3HWXKYIOTECSL IK B KOHTPOJIBHIM, TaK 1 B OCHOBHIH
rpymi. Tak, mpupicT necTpykuii KiCTKOBOT TKaHUHH
yepe3 12 mic B KoHTpOMBHIN rpymi ckias 0,022 ox,
B ocHoBHiil — 0,01 ox. Yepes 18 wmic mpupict ne-
CTPYKLII B KOHTpOJBHIN rpyni — 0,041, a B ocHOB-
miit — 0,016 ox.

SIkmo BpaxoByBaTH TOH (akT, IO BHINI 3HA-
YeHHsI KoedilieHTa CBim4aTe mHpo crabirizaliro
PYHHIBHUX IIPOILIECIB B KICTKOBiil TKaHWHI, a HIXKY1
mpo iX MpOrpecyBaHHS, TO 3 MO3UIIN JOKa30BOi
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MEIWITMHA B OCHOBHIH TPYIIi XBOPHX BiIOyBaeThCA
YIOBUTBHEHHS TpoIeciB ocreoaecTpykmii. Le minat-
BEpIUKY€E Kpally JHHAMIKy 30epeeHHs IUIONIi Kic-
TKHA TIPH BUKOPHCTAHHI 3afBIICHUX OPTOIEIUIHUX
KOHCTPYKIIH.

Ha pucynky HaBeneHa aAuHaMika 3MiHH Koedi-
unienty KDSB s XBOpHX Ha TreHepalli3oBaHUH
MapOJIOHTUT B cTaiii cTabimizamii 3 qedexramu 3y-

OHOTO psAy B rpymnax IOciiKeHHA. J{ns BHUSBIICH-
HS JiHIHHOTO TpeHAa OyB BHUKOPUCTAHUH IHCIIEp-
CilfHMII aHaJi3 IJs TMOBTOPHUX BHUMIpPiB (BUKOpHC-
TaHe Jorapu(MidHe TIePeTBOPEHHS), 32 JOIIOMOT OO
SIKOTO BWsIBJIEHE 3HIDKCHHS mokasHukiB KDSB 3
yacoM y rpymi koHTpoio (p < 0,001) i B ocHOBHi
rpymi gocmimkenus (p < 0,001).

1.0
I — T ———
0-8 [~ g— *‘\ :
———
0.6 -
0.4
(r—{) a
| B--3 b
02
0.0 | i :
1 3

Bpems

Pucynok 1 — Tunamika 3minn KDSB nust xBopux 3 nedekTom 3y0HOro psizy B KOHTPOJIbHIA rpymi (a)
i ocHoBHili (b). HaBeneno cepenne 3nauennst i 95% JII nokasuukiB: 1 — 4epe3 6 micauis, 2 — yepe3s 12

MicsauiB, 3 — yepe3 18 micsiuin

PesynbraT mokasany, M0 TEMITH iHTEHCHBHOC-
Ti 3HWKEHHS Koe(illi€HTy 1, BiAMOBITHO, TOCHIICH-
HSl JICCTPYKIli KiCTKOBOi TKAaHWHH aJbBEOJSIPHOTO
BIZIPOCTKA TaKOX PI3HATHCS MDK TpylamH AOCHi-
JokeHHs1. Tak, y XBOpUX INpH JIIKyBaHHI TpaJuiliii-

BucHoBKH

Pe3ysbTatit MPOBENCHUX JOCIIHKEHb BKa3YHOTh,
10 Y XBOPUX Ha FeHEePasi30BaHMil [TapOIOHTHUT B CTa-
Iii craOumizamii 3 geekTaMu 3yOHUX PSIB y OIYHUX
JIIISTHKAX 3aCTOCYBAHHS 3alPOIIOHOBAHUX MIMHYFOUMX
KOHCTPYKILIH Ju1st (ppoHTaNIbHOT rpynu 3y0iB Bene 10

KonduikT inTepecin

HUMH OPTOICANYHUMH KOHCTPYKUISMH TEMIIH iH-
TEHCHBHOCTI pYyWHYBaHHS KicTKH dYepe3 18 wic.
cxiaaganu 7,0 = 1,1 % Big moxigHOTO CTaHy, a mpu
JIIKYBaHHI 3alpPONOHOBAHMMHU KOHCTPYKILISIMH —

2,9+0,1% (p < 0,001).

YIOBUIBHEHHS IECTPYKTHBHHX HPOLIECIB B aJIbBEOISI-
pHOMY BipocTKy Imener. Lle cBimUuTh mpo KIIiHIYHY
mepeBary e(eKTHBHOCTI aBTOPCHKUX KOHCTPYKIIiH
mepe] TPAJUIIHHIM [IMHYBAHHSIM 1 JOIUIBHICTh X
BUKOPHCTAHHSI B IPAKTHYHIN CTOMATOJIOT i,

ABTOpH 3asBIIAIOTH PO BiZCYTHICTH KOHMIIKTY iHTEPECiB.
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PECULIARITIES OF ELECTROLYTIC BALANCE IN
THE BLOOD OF NEWBORNS WITH KIDNEY DAMAGE DUE
TO ASPHYXIA

Introduction. The study of the concentration of main electrolytes in
serum of blood and erythrocytes in neonates with impaired renal func-
tion due to asphyxia is important, because it allows determining viola-
tions of their content and balance, tactics of infusion and diuretic thera-
py. The purpose of the work is explore the features of the content and
balance of electrolytes (sodium, potassium, calcium, magnesium) in se-
rum and red blood cells of newborns with disturbance kidney function
due to asphyxia.

Materials and methods. The study involved 200 term infants with
signs of disturbance kidney function: 100 children who have suffered
severe asphyxia, 100 children — with moderate asphyxia. Comparison
group consisted of 20 infants without asphyxia at birth. The content of
electrolytes determined by emission photometry, also expected ratios in
pairs Na/K and Ca/Mg and transmembrane ratio of trace elements.

Results and discussion. The critical period of formation electrolyte
imbalances in neonates with impaired renal function due to moderate
asphyxia is the early neonatal period, in case of severe asphyxia — all
neonatal period. The feature of ischemic renal impairment in newborns
is the development of serum hypernatremia and hyperkalemia, hy-
pocalcemia and hypomagnesemia, decrease the ratio of Na/K and in-
crease Ca/Mg. Red blood cell pool of macroelements in case of heonato-
rum ischemic nephropathy is characterized by the growth of sodium lev-
el and deficiency of potassium, calcium and magnesium, as well as
growth transmineralisation Na/K ratio and decrease Ca/Mg. Growth
transmembrane ratios relative to sodium and magnesium reflects their
transport into the cell, and reducing ratios relative potassium and calci-
um indicates the predominance of these electrolyte transport in the extra-
cellular fluid. Changes in serum and intracellular electrolyte content and
balance must be considered during infusion therapy in infants with im-
paired renal function due to asphyxia.

Keywords: kidney, electrolyte, balance, relationship, blood.

Corresponding author: a.loboda@med.sumdu.edu.ua

© Sumy State University, 2019

341 © CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2019



A. M. Jlo6ooa, O. I. Cuian, C. B. [lTonos ma in.

EUMJ, 2019; 7(4): 341-350

Pe3rome

A. M. Jloboaa,

0. 1. Cmisin,

C. B. ITonos,

B. O. Ilerpamenko,

. A. JIoboaa,

Cymcokuil  depoicagnuti  yHieepcu-
mem, @yi1. Pumcvkoeo-Kopcakosa,
2, m. Cymu, Yrpaina, 40007

Beryn

Yactora mnepuHaTanbHOi acdikcii ckmangae B

OCOBJIMBOCTI EJEKTPOJIITHOTO BAJIAHCY B KPOBI
HOBOHAPO/KEHUX I3 YPAJKKEHHSIM HUPOK BHACJIIJIOK
AC®OIKCII

Beryn. BuBdeHHS KOHIIEHTpaIlii OCHOBHHX €JICKTPOIITIB y Oiocepeno-
BUIIIaX HOBOHAPODKEHHX 13 ypaKCHHSIM HHUPOK Ha TJIi acikcii € akTyab-
HHM, OCKIJIbKM JI03BOJINTH BHU3HAUUTH XapakTep IMOPYLIEHb iX BMICTY Ta
OanaHCy, TaKTHKY iHQY3iffHOI Ta miyperwdHoi Tepamii. Mera pobotn —
JOCIIAUTH OCOOIMBOCTI BMICTY Ta OallaHCy eJEKTPOIITIB (HATpiro, KajIiro,
KaJIBIIil0, MarHil0) y CHpOBATIl KPOBi Ta EPUTPOLUTAX HOBOHAPOIKCHUX,
1110 MalOTh TIOPYIICHHS (DYHKII{ HUPOK BHACIIIOK ac(ikcii.

Marepiaan i merogu. O6crexxeHo 200 TOHOIIEHUX HOBOHAPOIKE-
HUX 13 03HaKaMH YIIKO/DKeHHsS HUpoK: 100 miTe, sKi mepeHecIn TSHKKY
acdikcito, 100 nmitei i3 momipHoIO acdikciero. ['pyy HOpPIBHSIHHS CKila-
mm 20 HEMOBJIAT, IO He Manu ac(ikcii mpu HapomKEeHHI. BMICT enexT-
POJITIB BU3HAYAIHM METOJOM eMICiitHO1 (hoToMeTpii, TaKOXK pO3paxoBy-
BaJIM MOKa3HUKH criBBigHomeHHs B mapax Na/K ta Ca/Mg ta tpaHcme-
MOpaHHI CIIBBIIHOIIEHHS MaKpPOCIEMEHTIB.

Pe3ysabTaT Ta 00roBopeHHs. BcTaHOBICHO, O KPUTUYHUAM TIEpi-
ooM (OpPMyBaHHS EIEKTPOJITHOTO TUCOATaHCYy Y HOBOHAPODKCHHUX i3
NOpYIIeHHM (YHKIIT HUPOK Yy pa3i HoMipHOT acdikcii € paHHii HeoHa-
TaJILHUN Tepiof, y pasi TsHKKoI ac(ikcil — BeCh HEOHATAIbHUH Mepiof.
Oco06nuBicTIO MOpyIIeHHS (YHKII HUPOK Ha Tii acdikcii € po3BUTOK
CHPOBATKOBOI TinepHaTpiemii Ta rinepkaniemii, TinokanpLieMii Ta rimno-
MarHiemii, a TakoX 3HIKeHHs noka3HuKiB criBBigHomenHs Na/K i 3po-
cranust Ca/Mg. EpurpouunTapHuii mysl MakpoeIeMeHTIB y pasi imemid-
HOi HedponaTii HOBOHAPODKEHUX XapPAKTEPU3YETHCS 3POCTAHHAM PiBHA
HATpilo Ta JeiUTOM Kallifo, KallbIiF0 Ta MarHilo, a TAKOXK 3POCTaHHIM
koeditienty Tpancminepanizanii Na/K Ta 3MeHIIeHHs CITiBBiIHOIICHHS
Ca/Mg. 3pocranHs TpaHCMeMOPAHHUX CITiBBiJHOIIEHD BiTHOCHO HATPIIO
Ta MarHiro BioOpa)kae mepeMilleHHs iX y KIITHHY, a 3HWKEHHS 1X Bil-
HOCHO KaJlil0 Ta KaJblil0 CBIYWTH NPO MEPEeBaXaHHsS TPAHCIIOPTY 3a-
3HAYCHHUX EJICKTPOJITIB B MO3AKIITHHHE CEPEIOBUINE. 3MIHH CHPOBAT-
KOBOT'O Ta BHYTPILIHBOKIIITHHHOTO €JIEKTPOJIITHOIO BMICTy Ta OajaHcy
HEeoOXi/THO BpaxoByBaTu HPH NPOBEJIEHHI iHPY3iiHOT Teparil y HeMOB-
JAT 13 MOPYIICHHAM (YHKIIT HIPOK Ha T acikcii.

Knaro4oBi cioBa: HUpKH, €NEKTPONITH, OallaHC, CITiBBiTHOIICHHS,

KpOB.
ABTOp, BilnoBinanbHuUii 32 muctyBanHs: a.loboda@med.sumdu.edu.ua
[3]. Timomepdy3is Ha Tii CymyTHBOI rinmepkamHii

Ta alUa03y CIPHSIOTH PO3BUTKY «CIAJKY» CpPUT-
POIMTIB, MOPYIICHHIO MPOHUKINBOCTI CTIHOK Ka-

cepenapoMy 2—6 BumaakiB Ha 1000 moHOIIEHUX
HOBOHAPOJDKCHUX [1], e BUIIMIA piBEHb BIACTH-
BUI A5s KpaiH, 1o po3BuBaroThes [2]. [lepunara-
npHa acdikcis MOXe MPU3BOJUTH IO MOJiopraH-
HUX YIIKOJKCHb Y HOBOHAPO/DKEHUX. Y BiAMOBIAHL
Ha nedinmuT KUCHIO BHACHiZoK acdikcii BimOyBa-
€ThCS TEPEPO3MOaiT 00’ €My aKTUBHO IUPKYITIOIO-
401 KpOBi 0 MO3KY, Cepls i HAIHUPHHKIB 31 3Me-
HIIEHHSM KPOBOOOITY B CHCTEMi MIKPOLMPKYJISAIIT
HUPOK, JIETEHb Ta NUTyHKOBO-KHUIIKOBOTO TPAKTY

misipiB, popMyBaHHS TTMOOKHUX 3MiH y KIIITHHAX,
0 € TepeayMOBOIO ypa)keHHS BHYTPILIHIX opra-
HiB, B IIEPIIy Yepry HUPOK [4].

OpHa 3 HaWBaXNMHUBIMNX (QYHKIIH HUPOK — IIi-
OTPUMKA €JICKTPOIITHOIO TOMEOCTa3y OpraHizmy,
0CcOOJIMBO 0aNaHCy TaK 3BAaHUX JKUTTEBO HEOOXin-
HUX €JICMEHTIB, OCHOBHHMH 3 SIKUX € HaTpii, Ka-
niii, xameiii, marHid [5]. TomoBHa iX ¢yHKIsA
MOJIATAE B MIIATPUMIII CTATOCTI OCMOTHYHOTO THC-
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Ky, 10HHOTO Ta KHCIIOTHO-OCHOBHOTO CKJIagy Ta
BKJIFOUCHHS Y CTPYKTYpY TKaHUH [6].

Oco6mnmBa posk HAJISKUTH BKa3aHUM i0HaM B 3a-
Oe3redeHHI MPOIIECiB MOALUTY, AU(EPEeHIIIIOBAaHHS Ta
npomidepanii KIITHH, aKTUBHOCTI (DEPMEHTIB, eJeK-
TpUYHOI 30Y/UIMBOCTI, MPOBEICHHI HEPBOBHX IMITY-
nbciB. KpiM TOro, noBeieHa HAasBHICTH B T'CHOMI
xpomocom K* ta Na'- 3anesxHuX cerMeHTiB, akTHBa-
il IKUX MOXE BIUIMBATH HA MPOIECCH PEILIiKaIlil,
TpPaHCKpPHUIMLIi Ta cWHTE3 OiNKa, a TPUTHIYCHHI —
3aITyCKaTH aronTo3 KITHH [6].

BuB4eHH: KOHIICHTpAIlil OCHOBHHX €JIEKTPOJIITIB
(MmakpoenemeHTiB) y OiocepenoBHIIaXx HOBOHAPO-
JDKEHHX 13 ypaKeHHSM HHPOK Ha Tii acikcii e ak-
TyaJIbHAM, OCKUIBKH JIO3BOJIUTh BH3HAUMTH Xapak-
Tep MOPYILIEHb iX BMICTY Ta OajlaHCy, TAKTUKY iH(DY-
31iHOT Ta AlypeTHYHOI Tepartii.

Merta pobOTH — JIOCHIIUTH OCOOIMBOCTI BMICTY
Ta OaJaHCy CNCKTPOJITIB (HATPIIO, KaJiio, KaJbIIito,
MarHiro) y CHpOBATIi KPOBI Ta pUTPOIUTAX HOBO-
HapOJUKEHHX, [0 MAIOTh MOPYIICHHS (QYHKIIT HUPOK
BHACTIOK acikcii.

Marepianu i MeTOaU 10CTiIZKEHHS

Ob6ctexxero 200 MOHOMIEHHX HOBOHAPOIKEHIX
i3 recrauiiinuMm BikoM 38-41 TIXK. 1 O3HaKaMu
YIIKO/KEHHsT HUpOK. HeMoBiAT posnoninunu Ha 2
rpynu: 1-ma —100 giteld, siki mepeHecIn TSKKY ac-
¢ikciro, 2-ra — 100 mgiteii i3 mOMipHOIO acikciero.
I'pyny mnopiBHsiHHS ckiaid 20 HEMOBIST, 1O HE
Maii acikcii Ipu HapOHKEHHI.

JocmimkerHs: 0yi0 CXBaJleHO KOMici€ro 3 0Oioe-
THKH MEIMYHOTO iHCTUTYTY CyMCBKOTO JIep>KaBHOTO
VHIBEpPCUTETY Ta BIAINOBiTa€ MPHHIUIIAM, [TO3HAYE-
HuM y Denbcinenkiit nexmaparii (Br. Med. J., 1964;
p. 177), 3 noganbsImyuMu TOTIOBHEHHSIMHU.

IMopymenns ¢yHKIIT HUPOK IiarHOCTYBANIM 3a
YMOBH iJIBUIIEHHS PiBHSI KpeaTHHIHY KPOBi Oliblie
89 MKMOJIB/JI, CEHOBUHM KpOBI OUIbIIE 8 MMOJIB/I,
NoKa3HuKa jaiype3y menuie 1 mi/kr/ron [7]. Hiarnos
MOMIpPHOT Ta BaXKOi ac(ikcii BCTAHOBIFOBAJIH 3T1THO
3 «[IpoTokosiom 3 epBUHHOI peaHiMarii Ta micispe-
aHIMAIHOI JTOTIOMOTH HOBOHAPOJDKCHHMY (Hakas
MO3 VYkpainu Big 28.03.2014 Ne 225).

Marepianom Juist gociipkeHHst Oyia nepugepiii-
Ha BEHO3HAa KPOB HOBOHAPO/DKEHUX, 5Ky Opaiu
nuistxoM BeHenyHkiii 3 8.00 o 9.00 roguaM paHKy.
KpoB 3abupanu Ha 1-2 100y KUTTS, HAMPUKIHII
PaHHBOrO HEOHATAJIBHOrO nepiony (7—8 moba KUTTs)
Ta B KiHI mepmroro Micsms xuTts (25-30 moba).
BukopucroByBanu nepudepiliHy BEHO3HY KpoB i3
3MIIKIB Micis JJaDOpaTOpPHOTO 00CTEXEHHs, HE0O-
XITHOTO JJIS OIIHKH CTaHy 3I0pOB’S TiTEH, sKi Te-
peHecnu acikciro.

3 mocmimKeHHs OyJi0 BHKIIOYEHO HEMOBIAT 13
TEeMOJIITHYHOI0 XBOPOOOI0, a TaKOXK 3pa3Ku CHPOBa-
TOK 3 03HAKaMH IeMOJIi3y, OCKUIbKY 3a3HaYCHi CTaHN
MOXYTh TOPYIIYBATH IHTEPIPETAII0 OTPUMAHHUX
JaHMX.

3abpaHy KpoB BHOCWJIH JI0 HEHTPU(DYKHOI Mpo-
OipKM 3 AHTHKOATYJISTHTOM, SIKy yNpoJoBX 30 XB.
BHTPHMYB/IM B TEPMOCTATI TIpH Temmepatypi 37 .
[otiM mpoGipKy 3 KpoB’to NEeHTpuyryBaau mnpu 4—
6 THCSY 00/XB. TMPOTATOM |5 XBWJIMH, TiCIs 9OTO
3a0mpany cupoBaTKy KpoBi. EpuTponmrapHuii 3ryc-
TOK BiqMHBaNX y (i3i0JOTiTHOMY PO3UYHMHI Ta TPHUYi
neHTpudyryBanmu npotsrom 10 xBunwmH Tpu 46
THCAY 00/XB. BiIMHTI TakKuM YHHOM €pUTPOINTH Ta
CHPOBATKy KpOBi 30epiraii B HHM3bKOTEMIEPaTyp-
HOMY XOJIOIMJIBHUKY IpH Temnepatypi -20 °C no 20
JTHIB.

Jlist BU3HAUSHHS PIBHS EJIEKTPOJITIB Y CUPOBATLI
KpOBi 10 1 MJI CHPOBAaTKH J0AaBaH MO 1 MJI CONSIHOT
Ta a30THOI KHCJIOT 1 JOBOIWIM OlIACTHILOBAHOIO
BOJIOIO JI0 IIEBHOTO 00’ €My.

s miAroTOBKH TPOOH MPH BH3HAYCHHI BMICTY
MaKpOEJIEMEHTIB B €PUTPOLMTAX BHKOPHUCTOBYBAIN
METOJHKY «CYXOT0» 030JIeHH:. /ISl IBOTO CIIOYaTKy
BU3HAUYAJIM Bary epurpouurapHoi HaBicku. [ToTiM y
cymmibHil madi nmpu Temnepatypi 105 °C Bucymry-
BaJM 11 710 TOCTiiHOT Baru. Bucymieni epurporuru
nomimanu y GpapdopoBux THUIJISIX y My(delbHy Mid
npu Temnepatypi 450 °C i BUTpUMYBau 1Bi 100U J10
TIOSIBH TIOTIEITY OiNsicToro Koneopy. it po3paxyHKy
3araJbHO{ KiJIBKOCTI MiHEpaJbHHUX PEYOBHH IIPOBO-
TN 3Ba)XKyBaHHS roneny. OTpuMaHy 3011y pO34H-
HSUT B CYMIIII COJITHOT Ta a30THOT KUCIIOT 1 TOBOJIH-
7w O1UCTIITHOBAHOKO BOJIOKO IO TIEBHOTO 00’ €MY.

BMicT eJekTpostiTiB B CHpOBATII BU3HAYaIH Me-
TOJIOM eMiCiiiHOI (oTomeTpii Ha MmoayM’ssHOMY (o-
tomerpi PITA-2 Bupobuunrea BAT 30M3 (Pocis),
B EPUTPOLIMTAX BH3HAYAJIM METOJOM eMiCiiiHOI (o-
Tometpii Ha criekrpodoTtomerpi C-115M1, ocHare-
HOMY KOMIIT FOTEPHOIO CHCTEMOIO /I aBTOMAaTHYHO-
ro Bm3HaueHHs ME y 3pasky, BupoOHunrsa HBO
«Selmi» (Ykpaina).

OtpuMmaHi pe3ysIbTaTH BMICTY MaKpOEIEMEHTIB y
3pa3kax Oiomarepially IepepaxoBYBaJll B I10JaJlb-
LIOMY ISl CHPOBaTKU Ta €PUTPOLMTIB Y MMOJIB/II.
Oxpim abCOMOTHUX MOKA3HUKIB BH3HAYAIN CITiBBifI-
HOIIEHHS MK MakpoeleMEHTaMH B aHTaroHiCTHY-
nux napax Na/K ta Ca/Mg B cuposariii Ta epurpo-
[IMTaX, & TAKOX TPaHCMEMOpaHHI MOTEHINAIN MakK-
poesieMeHTIB (BiTHOIIEHHS PIBHS €JIEMEHTY B €pHT-
poLMTI 10 Horo BMicTy B cupoBarii KpoBi). [oci-
JUKCHHS OyNM BUKOHAHI y KIIHIKO-IiarHOCTUYHIH
naboparopii CyMcbKoi 00JIaCHOT JUTSHOI KIiHIYHOT
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JikapHi Ta mabopatopii aToMHO-abcopOIiiiHOTO aHa-
nizy Llentpy Mopdooridaux gociimkeHs CyMChKO-
TO JIep’KaBHOTO YHIBEPCUTETY.

CraructudHa 00poOKa pe3yibTaTiB JAOCIiIKEHb
3ailicHIOBanacsi 3a JOmMoMoror mporpam Exel Ta
Statistica 6.0. BukopucToByBajucs METOIM Bapia-
IIHOT ~ CTaTUCTHKH, TPUAATHI UL  MEJIUKO-
Oionoriunaux nocnimkens [8]. BusHauamu cepensbo-
apudmernune (M), noxubky cepeqHbOapUPMETHY-
Horo (m). OCKUIBKH JjaHi He BiNOBianu HOpMallb-
HOMY 3aKOHY PO3IOLTY, IIOKA3HUK JIOCTOBIPHOCTI ()
BU3HAYAH 32 JOTIOMOTOI0 KPUTEPIt0 Y iJIKOKCOHA.

Pe3ysbTaTH 10CTiTKEHHS Ta 00TOBOPEHHS

Bcranosneno, mo y BCiX HOBOHAPOKCHUX Pi-
BEHb HATPil0 B CUPOBATLI MPOTATOM HEOHATAIEHOTO
nepiofy 3HaXOIWBCA B MeXaxX HOPMAaTHBHUX 3Ha-
yeHb (135-145 mmoms/m) [5]. V HEeMOBIAT Tpymu
TIOPIBHSHHS BMICT 3a3HAYEHOTO €IeMeHTy OyB CTa-
auM (Tabin. 1). B Tol ke 4ac y HOBOHApOIKCHUX 3
NOopyLIeHHsIM (QYHKLIT HUPOK Ha Tii acikcii cupo-
BaTKOBUI HATpiil CTATHCTHYHO BiIpi3HABCA y Oik
301IbIIEHHS BiZIHOCHO MOKa3HUKA 3[0pOBUX AiTeH
BIPOOBK BCHOTO TIEPioy criocTepeskeHHs. [t ux
HOBOHAPOJKEHUX BJIACTHBI JOCTOBIPHO BHIIi MOKa-
3HHKHU HATpito B cHpoBaTi Ha 1-2 o0y xutta. [Ipn

[IbOMY BMICT HATpPiIO HE 3aJIeXkaB Bi THKKOCTI acdi-
Kcil.

Hampukinili paHHROTO HEOHATABHOTO IEPiOTy
PiBEHB HATPIIO CTATUCTUYHO 3HIDKYBABCS Y HOBOHA-
PO/DKEHHX 13 MOMIpHOK0 acdikciero Ha 3,5%, ane
3aJIMIIABCS Ha TIOMEPEIHBOMY PIiBHI y pasi Mmopy-
LIIEHHs] HUPKOBOi (hyHKIIT Ha TJIi TSDKKOT acdikcii. o
KiHIg 1-r0 MicsIs )KUTTA B 000X Ipyrnax HEMOBIAT
i3 mopymeHHsM (yHKIIi HUPOK BigOyBaoCs A0CTO-
BipHE 3HIKEHHS CHPOBATKOBOTO HATPIlO, K BiIHOC-
HO 7—8 oOM JXUTT#, TaK i BiTHOCHO PiBHS 3TOPOBUX
HOBOHAPOJIKCHUX.

TakuM YHHOM, IITAM i3 TOPYIICHHSAM (QYHKIIT
HUPOK Ha (oHi acikcil Ipu HapOIKEHHI BIIACTHUBA
BIIHOCHA TiNepHATpieMis, sika 3MIHIOEThCS CTaOLIi-
3aIli€l0 PIBHS €JEMEHTY HANpHKIHII MEePIIOro Mics-
1S JKHUTTS.

SIK y HOBOHApO/KEHHX TPYIH MOPIBHSIHHS, TaK 1
y HEMOBIIAT, 1[0 MaJIM MOPYLIEHHS (QYHKLII HUPOK
BHACIIIIOK ac(ikcii, BMIiCT KaJIifo B CHPOBATIIi IPOTSI-
TOM HEOHATAIBHOTO INEepioy HE BHXOIMB 33 MEXi
pedeperTarx 3HaueHb (3,5-5,5 mmons/n) [5]. [pu
FOMY y 3JJOPOBHX HEMOBJIAT BiH 3aJHIIABCS CTaOi-
JBHAM BIIPOJOBXK YCHOTO HEPIIOrO MICSI JKUTTA
(tabm. 1).

Tadauus 1 — BmicT esleKTpoJIITIB B CHPOBAaTLi KPOBi, MMOJIB/JI

HoBonapoaskeHi 3 nopyumenHsimM HoBoHapo:keHi 3 nopyueHHAM
¢pyHkuii HHUPOK Ha T TAKKOT ¢ynxuii Hupok Ha Ti moMipHoi I'pyna nopiBHSIHHS
acgikcii acpikcii
25-30 1-2 25-30
Na 1-2 no6a | 7-8 noba noba 1-2 noba | 7-8noba | 25-30 noba noba 7-8 noba noba
M 139,31 140,09 134,95 138,81 133,96 133,48 135,96 138,20 138,46
m 0,64 0,64 0,73 0,99 1,11 1,80 0,73 1,03 1,54
p P1 P, P2, P3 P P; P2 P, p2
M 5,334 5,012 4,390 4,734 4,279 4,370 4,273 4,221 4,233
K m 0,134 0,148 0,087 0,084 0,096 0,064 0,105 0,086 0,072
P, P1 P, P1, P2 P2, P3 p P2 P2
M 2,091 2,051 2,192 2,104 2,148 2,191 2,263 2,256 2,267
Ca m 0,029 0,019 0,021 0,032 0,007 0,026 0,034 0,045 0,081
p p P2, P3 p p P2
0,664 0,714 1,063 0,665 1,040 1,069 1,061 1,074 1,067
Mg 0,051 0,041 0,033 0,041 0,033 0,022 0,027 0,022 0,016
p P, p1 P2, P3 p P2 P2

[IpuMITKH: p — TOCTOBIPHICTh MIOKAa3HHKIB BiZIHOCHO TPYIU MOPIBHSIHHS;

P1 — JOCTOBIPHICTH TIOKA3HUKIB BiTHOCHO HOBOHAPOKEHHX 3 TOMIPHOO ac(iKCi€lo;
P2 — IOCTOBIPHICTh TIOKA3HHUKIB BiTHOCHO 1—2 100U KUTTS;

P3 — JIOCTOBIPHICTh IOKA3HUKIB BITHOCHO 7—8 MOOH RKHUTTS
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YV HOBOHApO/KEHUX 13 YpaKeHHAM (QYHKIIT HU-
POK 3a(iKCOBAaHO CTATUCTHYHO BHII PIiBHI Kaifo
Ha 1-2 noOy xwurTs. HaliBumuii BMicT Kajiito B CH-
pOBaTIi BIACTUBUH [iTSAM, IO IMEPEHECTH TIKKY
acdikcito. KiHenp paHHBOrO HEOHATAIBLHOTO TEpio-
Iy XapaKTepu3yBaBCSl JOCTOBIPHUM 3HIKEHHSIM
CHPOBATKOBOT'O KaJlil0 B 000X OOCTEXEHHX rpynax
HOBOHAPOJ/DKEHHUX. Y HEMOBILT 13 TOPYLICHHSIM
¢yHKIil HUPOK Ha T moMipHOi acdikcii piBeHBb
KaJiio JOCSTaB TaKOTO y 3AOPOBHUX JiTeH, a y IiTer
i3 mopymeHHsIM (QYHKIIi HIPOK HA TIi THKKOI ac-
¢ikcii — 3amumascs BummM (p<0,05). Hopmamiza-
IIis1 3a3HAYEHOTO TOKAa3HWKa BigOyBasiacs JIMIIE Ha
25-30 100y XUTTH.

OTKe, HOBOHAPOKEHUM 13 YpaKeHHSIM (yHK-
il HUPOK BHACHIZOK acgikcii BlacTuBa BiIHOCHA
rinepkajieMis MpH HapOJPKEHHI, sKa 30epiraeTbes
MPOTSITOM PAaHHROTO HEOHATAIBHOTO MEPIoyY y pasi
TSKKOT acikcii.

IIpo BaXIMBICTH AOCHTIKEHHS PiBHA Kajilo B
CHpOBATIII CBiIYATH i MOKA3HWKHU CITiBBiIHOMICHHS
Na/K (tabmn. 2). I[ligBumeHHs piBHA Kallifo BigHOC-
HO HATPIiI0 CHPOBATKH OOYMOBIIOE HHU3bKE 3HAYCH-
Hs1 pe3ynbTytodoi Na/K npu HapopkeHHI y HEMOB-
JST 13 TOPYUIEHHSIM (QYHKIIi HUPOK, OCOOIMBO Ha
TIIi TSDKKOT acgikcii.

XapakTepHu3yrouu piBeHb Kajbllil0 Y HOBOHAPO-
JUKEHHX 13 HOpyImeHHsM (yHKLIT HUPOK, CIig 3a-
3HAYUTH HASBHICTH Y HUX TiloKaibIliemii (Tabm. 1),
BHPAKEHICTH SIKOi HE 3ajJekana BiJ TSDKKOCTI acdi-
kcii. IlpoTaroM ychoro mepioAy CIIOCTEPEKEHHS
CHpPOBATKOBUII BMICT KaJibpLil0 OyB HIDKYE HOpMa-
TUBHHX TOKa3HUKIB (2,25-2,5 mmoins/n) [5]. Hoc-
TOBIpHE 3POCTaHHS KaJbIil0 CHUPOBAaTKHM B 000X
rpynax oOCTeKEHUX HEMOBIST BinOyBanocs JIHUIIE
HaIPUKIHI 1-rO MICSLS JKUTTS, KOJIU HOTrO piBeHb
HaOJIM)KaBCsI JI0 MOKa3HUKA IPYIN MOPIBHIHHS.

Tadauus 2 — CniBBiHOIIEHHSI MiXK eJIeKTpoJIiTaMu B cupoBatii kposi (M £ m)

HoBoHnapo:keHi 3 nopymeHHsaM HoBoHnapomkeHi 3 mopyumeHHsiMm
(yHkuii HUpoOK Ha Ti TAXKKOY ac- ¢pyHkuii HHpoK Ha Ti1i MoMipHoOI I'pyna nopiBHsIHHS
¢ikcii acikcii
1-2 no6a | 7-8 moba | 25-30 noba | 1-2 noba | 7-8 noba zi:;) 1-2 noba | 7-8 noba 2&63 0
KUTTA KUTTS KUTTA JKUTTS JKUTTS A JKUTTS KUTTA soda
KUTTA KUTTA
+ + + + +
D I B AR [ PR S P Ry v
' ' ' ' 0,78 ' 0,88 0,59 0,55
P p1 P, p1 Ps P2, P3 p p
+ + + + +
CalMg 3(’)136 2(')8;7 2,06 +0,04 3(')1(?7 2(')035 2(’)0(?3 2,13+ 2,10+ 2,12+
’ ’ P2, P3 ’ ’ ’ 0,05 0,06 0,06
P P, P1, P2 p P2 P2

ITpUMITKH: p — IOCTOBIPHICTh MOKAa3HUKIB BiTHOCHO I'PYIH TIOPiBHIHHS;

P1 — JOCTOBIPHICTH TIOKA3HUKIB BiTHOCHO HOBOHAPOKEHHX 3 MTOMIPHOIO ac(iKCieo;

P2 — IOCTOBIPHICTh TIOKA3HHUKIB BiTHOCHO 1—2 100U KUTTS;
P3 — JIOCTOBIPHICTh IOKA3HUKIB BiTHOCHO 7—8 TOOH XKHUTTS

YpakeHHsS HUPOK y HOBOHAPOKEHUX 13 acQik-
CI€FO PU3BOUIIO IO PO3BHUTKY TiMOMarsiemii Ha 1—
2 noOy xxutTs (Tadn. 1). PiBeHs MarHito B cupoBaT-
i BCiX OOCTE)KEHHMX HEMOBJIAT OYB TOCTOBIPHO
HIDKYUM TTOKa3HUKA 3/I0pOBUX JiTeil Ta pedepeHt-
Hux 3Ha4eHb (0,7—1,1 mmoins/n) Ha 37% [5, 9]. Hu-
3bKHAU BMICT €JIEMEHTY B CHPOBATIII 30epiraBcs 10
KIHI[SI PaHHBOI'O HEOHATAJILHOTO Mepioay Juiie y
HOBOHAPOJDKEHUX 13 ypakeHHSIM HHMPOK Ha TJi TH-
JKKOI acQikcii, y BUIajKy nopyieHHs: GpyHKuii Hu-
POK BHACHiJIOK MOMIpHOi acdikcii MakpoeIeMeHT-
HUH piBeHb B Il TEpMiH BiHOBIIOBaBcs. Y pasi
Hedponarii Ha QoHI THKKOI achikcii BiXHOBICHHS
CHPOBATKOBOTO TIOKa3HMKAa MarHiro BiJOyBajocs
nuure Ha 25-30 100y KHUTTSL.

Otxe, HOBOHapO/DKEHUM 13 MOPYIICHHAM (QyH-
KIii HUPOK Ha Tii acQikcii BIACTHBI TilTOKAIBIliE-
Misl Ta TiOMarHieMis. AJie 3HIKCHHS PiBHS Kajlb-
IiF0 Ta MarHIf0 B CHPOBATIIi 3a3HAYCHUX JiTeH HE €
MponopiHHUM. ['imoMarHiemiss OLTBII BHpaKeHa
MOPIBHSHO 3 TIMOKAJBIIIEMI€I0, MPO IO CBIAYUTH
3pocraHHst KoedimienTis criBBinHomenus Ca/Mg B
yciX HEMOBIAT i3 HedpomaTiero y pasi acikcii
(tabm. 2).

TakuM unHOM, OOMiH €CEHIIIHHUX MaKpoeneMe-
HTIB y CUPOBaTIi HOBOHAPO/PKEHHX 13 OPYIICHHIM
¢yHKIIT HUPOK Ha T acgikcii XapaKTepu3yeThes
BITHOCHOIO TilIEPHATPIEMIEIO, TiNEepKATiEMI€r0, a
TaKOX TiNOKAJIbIIEMIE0, TIMOMArHIEMIEID Ta 3HHU-
xenusiM  criBBigHomenHs: Na/K 1 3pocranusam
Ca/Mg. Binbmr TpuBaii 3pyIIeHHs BIACTHBI HEMOB-
JSITaM, SKi TIEPEHECIH TAXKKY acikcito.
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BwmicT enexTpoltiTiB B epuUTpOIHUTaX Y 00CTexRe-
HUX JiTell TeXX MaB IEBHI OCOOJIMBOCTI. Y HOBOHa-
POKEHNX BCiX Tpym (Tabi. 3) mpoTSAroM HeoHarta-
JHHOTO TEPioAy KOHIEHTPALis EPHTPOIHUTAPHOTO
HATpil0 3HAXOIMIACh B MEXaX HOPMAaTUBHUX KOJIH-
BaHb 13,48— 21,75 mmonb/a [9]. Asie HEeMOBIIATaM i3
nopyureHHssM (yHKIIT HUPOK BJIACTHBE BiTHOCHE
3pOCTaHHS HATPilO0 B €PUTPOLMTAX, sIKe 30epiranocs
y gitell 3 Hedpormarielo Ha T TSHKKOI acdikeii 10

KIHIII PAaHHBOTO HEOHATANBHOTO Tepioxy. Y pasi
Hedporarii Ha i moMipHOi acdikcii Ha 7-8 o0y
JKHUTTS PIBEHb HATPil0 B YEPBOHUX KPOB’SHUX Tillb-
11X 3HWKyBaBcs Ha 9,2% 10 MOKa3HHWKA TPYIH I10-
PIBHSHHS. Y HOBOHApPO/PKEHUX 13 YPaKSHHSIM HHPOK
BHACIIZIOK TSDKKOT acikcii epUTpoLUTapHUi HATpiid
JIOCSITaB PiBHS 3710poBUX miTel nuine Ha 25-30 100y
KUTTSL.

Tabéauus 3 — BMmicT eJIeKTPoJIiTiB B epUTPOLHUTAX, MMOJIB/JI

Hosonapomxxeni 3 nopymennsim | HoBoHapojukeHi 3 mopymeHHsIM
(yHKIil HHPOK HA TJIi TAXKKOI (ynkuii HHpOK Ha TJ1i MoMipHOI I'pyna nopiBHsIHHS
acgikcii acgikeii
\a 1-2 no6a | 7-8 noba 2;;2: 1-2 noba | 7-8 noba 2;(:63: 1-2 no6a | 7-8 noba 2;(:6:3;)
M 215 19,2 15,9 19,6 17,8 154 15,6 15,3 16,4
1,4 11 1,6 1,2 1,6 1,6 14 14 1,8
p p P2 p P2
M 53,8 56,2 79,8 61,5 75,3 83,1 82,7 87,1 85,7
K m 2,9 4,8 58 3,7 51 5,7 4,5 54 6,2
p p,p1 P2, P3 p P2 P2
M 0,43 0,48 0,69 0,56 0,67 0,79 0,84 0,78 0,81
Ca m 0,05 0,03 0,05 0,04 0,06 0,06 0,06 0,07 0,06
P, p1 P, P1 P2, P3 p p2
2,2 2,4 3,01 2,30 2,90 3,11 3,25 3,07 3,12
Mg 0,07 0,08 0,11 0,06 0,07 0,12 0,18 0,12 0,15
p P, p1 P2, P3 p P2 P2

TIpuMiTKH: p — TOCTOBIPHICTH MOKA3HUKIB BiIHOCHO TPYIH NOPiBHSHHS;
P1 — IOCTOBIPHICTh MOKa3HUKIB BITHOCHO HOBOHAPOKEHHUX 3 HOMIPHOIO ac(ikciero;

P2 — IOCTOBIPHICTh TIOKA3HHUKIB BiTHOCHO 12 MOOM KUTTS;
P3 — JIOCTOBIPHICTh TOKA3HUKIB BiTHOCHO 7—8 MOOH XKHUTTS

BMicT Kkaltifo B epUTpOLMTaX y HOPMi CKIajae
78,5112 mmonb/n [9]. 3a3HaueHi Mexi He MOpyIIy-
BAJIMCSI MIPOTSTOM YChOTO TIEPiOy CHOCTEPEKEHHS SIK
y 3J0pOBHX HEMOBIIT, TaK i y HOBOHApPOIKEHHX 3
HOpYIIeHHAM (YHKIIT HUPOK Ha TJ1 acikcii. Ane ms
MAIIOKIB i3 TopymeHHsM (YHKIi HUpok Ha ¢oHi
acoikcii Ha 1-2 noOy KWUTTS BIACTHBUI BiTHOCHUIA
nedimyT Kajifo B epuTpormTax. EpurponmrapHMit
piBEeHb Kalil0 HAaNPHKIHI[ PaHHROTO HEOHATAJIHHOTO
Nepioly Y HOBOHAPOPKEHHX, II0 MAIIH YIIKOIKEHHS
HHUPOK BHACJIIOK TSDKKOI acikcii, OyB cTaTUCTHIHO
HIDKYUM BiJl TOKa3HWKA iHIMX rpyn giteil. Hopmani-
3alis BMICTY KaJil0 B €pUTpOLMTax BinOyBajacs Ha
7—8 noOy *®uTTs y [iTel 3 HepOMaTiEro HA TII MOMi-
pHoI acoikcii, mmme Ha 25-30 100y y BUmajaKy nepe-
HeceHOI TSHKKOI ac(ikcil.

Takum yMHOM, nOpylieHHs (QYHKIII HUPOK BHa-
CIimok  acikcii CyMpOBOKYETHCS HAKOIUYCHHSIM
HATPIIO Ta 3HKEHHSAM PIBHS KAIIIO B SPUTPOIUTAX.
3a3HaueHi 3MiHH BUKJIMKAIOTh PO3BUTOK €PUTPOLIUTA-
PHOTO HCOANAHCY HATPIIO Ta KaJIilo, [0 MPOSBISETh-
Csl  3pOCTaHHAM Koe(illieHTy TpaHCMiHepaizamil
Na/K B 1,5 —2 pasu (tabm. 4).

YpakeHHS HUPOK Ha Tii acdikcii XapakTepusy-
€TBCS 3HIKEHHAM €PUTPOIMTAPHOTO BMICTY KaJIBIIiIO.
[Ipu oMy HalHIKYI HOTO piBHI BJIACTHBI HOBOHA-
POIKEHNM 13 TopyIleHHsSM (yHKIIi HHPOK y pasi
TSDKKOI acikcii MpOTATOM YCHOTO PaHHBOTO HEOHA-
TaJIBHOTO Tiepiomy. BiHOBICHHS KOHIICHTpAIIii Kajb-
1ifo Ha 7—8 100y >XUTTA BiAOYBaIOCs y HEMOBIIAT, IO
TiepeHeci M TIoMipHy acikcito, 1 e Ha 25-30 100y
—y ziteii 3 HedponaTiero Ha (OHI TSHKKOT acikcii.
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Tadonuusa 4 — CniBBiTHONIEHHSI MiXK eJIEKTPOJiTaMH B epuTpouuTax (KoedimieHTH TpaHcMiHepaJizamii)

HoBoHapoa:xeHi 3 nopyleHHsIM Hosonapoxeni 3 nopyumeHHsM
(ynkuii HUPOK Ha T THKKOL (yHkunii HHpOK Ha TJ1i MoMipHOI I'pyna nopiBHAHHSA
acgikcii acpikcii
1-2 noba | 7-8 noba 25-30 1-2 no6a | 7-8 noba 25-30 1-2 nob6a | 7-8 noba 25-30
JKHUTTS KUATTS noba KHTTS KHATTS no6a KuT- JKUTTS KATTS noba
KUTTA TS KUTTA
Na/K 0,399 + 0,342 + 0,199 + 0,319+ 0,236 + 0,185+ 0,189 + 0,176 + 0,191+
0,008 0,009 0,006 0,008 0,007 0,004 0,006 0,006 0,005
P, P1 P, P1, P2 P2, P3 p P, P2 P2, P3
Ca/Mg 0,195 + 0,200 + 0,229 + 0,243 + 0,231 + 0,254 + 0,258 + 0,254 + 0,259 +
0,004 0,006 0,010 0,008 0,011 0,009 0,011 0,008 0,013
P, p1 P P1 P2, P3

TIpumiTKH: p — ZOCTOBIPHICTH MOKA3HUKIB BITHOCHO IPYIH TOPiBHIHHS;

P1 — JOCTOBIPHICTH OKA3HHUKIB BiTHOCHO HOBOHAPOKEHHX 3 TOMIPHOIO ac(iKCi€lo;

P2 — IOCTOBIPHICTh TIOKA3HUKIB BiTHOCHO 12 OOM KUTTS;
P3 — IOCTOBIPHICTh OKA3HUKIB BiTHOCHO 7—8 TOOH MKHUTTS

Huzbkuii piBeHb MarHiro B €pUTPOLMTAX CIIOCTE-
piraerbest Ha 1-2 100y KUTTS B 000X Trpynax HOBO-
HapoJUKEHHX 3 MOpYLIEHHsM (YHKIIi HUPOK Ta 30e-
piraeThecst BIPOJOBX PAaHHBOTO HEOHATAIHFHOTO IIe-
piomy y HEMOBIIAT, IO MEPEHECITH TSHKKY ac(iKCiro
(Tabu. 3). 3pocTaHHs HACHYCHOCTI MarHieM epuUTpo-
IIUTIB PU3BOMIIO 10 BiJHOBJICHHS HOTO €pUTPOIH-
TapHOTO piBHA Ha 7—8 10Oy TpW MOMIpHIl Ta JHIIe
Ha 25-30 o0y — npu TsKKiH acdikcii.

Otxe, 3HIKCHHS BMICTY KaJIbIIil0 Ta MarHilo B
EpUTPOLIUTAX € XapaKTePHOI OCOOIMBICTIO MaKpoe-
JIEMEHTHOTO 320€3MeUeHHs €PUTPOLIMTIB Y HEMOBJIST
3 mopyeHHsM (yHKIIT HUPOK Ha Tuii acikcii. 3me-
HieHHst criBBifHotenns: Ca/Mg inroctpye nepesa-
KHAK Jedinut Kameiiro B kimiThHax. OKpiM TOTO,
3HIDKeHHs koedilienty Tpancminepanizamii Ca/Mg
BiToOpaXkae HasBHICTh JaucOalaHCy 3a3HAYCHUX
CIIEMCHTIB B YUSPBOHUX KPOB’SIHUX TUTBILIX (Ta0. 4),
KUl 30epiraeTbCs HAaBITh MiCHsA HOpMaizalii ix
PiBHSL.

Jlocni/pkeHHsT  TpaHCMEMOpaHHHMX —MOTEHIIAIB
MaKpOEJIEeMEHTIB (TabJ1. 5) T03BOJISIE OLIHUTH Hampa-
BJICHICTh TMEPEBAYKHOTO IEPEMIlLeHHs 10HIB Bcepe-
JUHY a0o Ha30BHI KIiTHHH. HoBOHapomkeHHM 3
MOpYyLIEHHAM (QYHKIIT HUPOK Ha Tii acdikcii Brac-
THBE 3pOCTaHHS TPaHCMEMOpaHHHMX MOTEHIaNiB
BIJITHOCHO HATPII0 Ta MAarHito, M0 BiOOpaXkae CXu-
JIBHICTB JI0 X HepeMillieHHs B KITHHY. B Toit e yac
3HKeHHs criBBinHOmeHb Kc/K, Ta Ca.,/Ca. cBin-
YUTh TIPO MEPEBAXKAHHS TPAHCIOPTY 3a3HAYEHUX
€JIEKTPOJIITIB B TIO3aKIIITHHHE CEPEIOBHIIIE.

Acikcist Tpu HapOKEHHI XapaKTepHU3yeThCS
PO3BUTKOM TiNOHATpieMIi, TimepkagieMii Ta Tirmoka-
memiemii [10]. 3MiHM PiBHSA MarHito MOXYTh IPOSB-
JSITHCS SIK Tinep-, Tak i rimoMarniemiero [11].

Acdikcist Tpu HapoIDKEHHI XapaKTepH3yeThCs
PO3BUTKOM TiMOHATpieMii, rimepkaiiemii Ta rinoka-
apuiemii [10]. 3MiHM PiBHS MarHito MOXYTb IPOSIB-
JISITUCS SIK Tillep-, TaK i rimoMarHiemiero [11].

3pocTaHHS KOHIICHTpAIlii HATPif0 B CHpPOBATII
KpOBi Y 0OCTEeKCHUX HEMOBJIAT 13 MOPYIICHHIM (Y-
HKIIT HUPOK MOKe OYTH HACITIJKOM aKTHBALii CeK-
penii aHTUAIYPEeTUIHOTO TOPMOHY TIpH acdikcii [12].
30UIbIICHHS TPAaHCMEMOPaHHOTO MOTEHLIaTy Ha-
Tpil0 Ta HOro TNepeMillleHHs BCEPENUHY KIITHHU
o6ymoBieHo npuridennam Na'-K*-AT®asu y pasi
Hectaui kucHio [S5]. TlacuBHE mMepeMillIeHHS BOIH
BCEpEAMHY KIITHHM 32 HATPIEM MOXKE MPOBOKYBATH
HaOpsSK KIITHH, 30KpeMa HaOpsK MO3Ky, Ta IOTip-
IIyBaTH CTaH HOBOHAPOIDKEHUX 3 acdikciero. Kpim
TOTO, TIOPYIICHHS eJiMiHamii HaTpif0 3 KIITHHA BU-
KJIMKAa€ TUCGHYHKIIIO CHCTEMH aKTHBHOTO TPaHCIIOP-
Ty, SKa BHBOIUTH HATpill 3 KIITHHHU 1 3a0e3medye
AKTHUBHE IEPEHECEHHS! aMiHOKHCIOT 1 TJIFOKO3H JI0
Hei [9]. Lle moxe norymbmoBary aediuuT eHeprii B
KJIITHHI Ta HOPYUIyBaTH IIPOLIECH 11 pOCTy.

BigHocHa rinepkaiiemis y HOBOHapOIKEHUX 13
nopyuieHHsM (YHKIIi HUPOK BHUHUKAE 4Yepe3 MOXK-
JIMBE TIOPYIICHHS MPOLECIB CeKpelii i0HIB Kajliio B
00OMiH Ha peaOcopO11ito i0HIB HATPIIO B JUCTAIEHOMY
BiJIUTI HUPKOBUX KaHANBINB [9]. [HIIMM YnHHHKOM
3pOCTaHHs PiBHS CHPOBAaTKOBOI'O Kalilo y oOcTexe-
HUX JiTel € mepexiy Horo BHYTPIIIHBOKIITUHHOI
(paxuii B MO3aKIITHHHUHN IPOCTIp BHACIIIOK PO3BH-
TKy TKaHHHHOI T1ITOKCii, alumo3y Ta akTHBAIlii repe-
KHCHOTO OKHCJICHHS JMiiB mpu achikcii HOBOHAPO-
mkenux [13]. Kaniit BUBOAMTHCS 3 KIITHHH B OOMiH
Ha KarioHn BomHIO H' mis KOMIeHcarmii BHYTpIIII-
HBOKJIITHHHOTO anuao3y [9].
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Taoauusa 5 — TpancMeMOpaHHi CIiBBiTHOIIEHHA BMICTY e1eKTPOJIITIB

HoBoHapo:keHi 3 HopyimeHHAM HoBoHapo:keHi 3 nopymeHHsM
(yHkuii HUPOK Ha T THXKKOL (ynxunii Hupok Ha T1i noMipHOI I'pyna nopiBHsiHHSA
acgikcii acgikcii
1-2 no6a 7-8 noba 25-30 1-2 no6a 7-8 noba 25-30 1-2 no6a 7-8 noba 25-30
no6a no6a no6a
HKUTTS HKUTTS JKUTTS JKUTTS JKUTTS HKUTTSL
JKUTTS JKUTTS HKUTTS
+ + +
Nag/Nac 051§f1 06ng1 O(’Jléfo 0141+ | 0133+ | 0115+ | 0114= | 0111+ | 0118+
’p ’p ’p 0,012 0,010 0,009 0,011 0,008 0,012
2
Ko/Ke 10,09+ 1121+ 18,18+ 12,99+ 17,59+ 19,02+
19,35+ 20,63+ 20,25+
1,03 1,09 1,30 1,05 0,95 1,10 0.8 112 115
p P> P1 P2, P3 p b, P2 P2
+ + + + +
Cau/Cas O(')ngo O(')ngl 0(’)3355 0(’)235 0 0,312+ 0633215 0,371+ 0,346 + 0,357 +
' ' ' ' 0,021 ' 0,022 0,018 0,023
P, P1 P, P1 P2, P3 p P2
Mg.,/Mg. 331+ 3,36+ 2,83+ 3,46+ 2,79+ 291+
3,06+ 2,86 £ 2,92+
0,14 0,17 0,15 0,13 0,21 0,20 0.15 0.13 0.23
P, P1 P2, P3 p P2 P2
TIpuMmiTKH: p — IOCTOBIPHICTH MOKA3HUKIB BiTHOCHO TPYIH HOPiBHSHHS,
P1 — JOCTOBIPHICTH OKA3HHUKIB BiTHOCHO HOBOHAPOKEHHX 3 TOMIPHOIO ac(iKCi€lo;
P2 — OCTOBIPHICTh OKa3HUKIB BIiTHOCHO 1-2 100H XUTTH;
P3 — IOCTOBIPHICTh TIOKA3HUKIB BIAHOCHO 7—8 100U KUTTS
KiliHIYHUM TIPOSIBOM BHYTPILNIHBOKJIITHHHOI T'i- (GYHKIIOHYBaHHS €Hepro3ajiexHoi Na*-K"*-

TOKaJIieMii € pO3BUTOK Tirmopeduiekcii Ta mopymeH-
HS CKOpOYYBalIbHOI (PYHKIIT M’sI3iB, y TOMY YHCII

AT®a3u, mo 301IbIIye TaCHBHY HMPOHUKHICTH ITH-
TOIIA3MaTUYHHX MEMOpPaH Ta MPU3BOAUTE JI0 PO3-

MiOKapAy i TIagKoi MyCKylaTypH KumiedHuka [9],

IO CIIOCTEPIraeThCs Y HEMOBIAT Y pasi acikcii.
OTxe, TIMOKCiS MepUpEepUIHAX TKAHHX, Hedi-

IUT MAaKpOEepriyHUX CIHOJNYK YHEMOXJIHUBIIOIOThH

BHUTKY CTiHKOI IeNoJsipu3aii KIiTHH, HEMOXKIUBO-
CTI iX pemospu3amii, BiICYTHOCTI (popMyBaHHS
MOTEHINiay 1ii, Ta MOpYymeHHS (YHKIIOHAIBHOT
AKTHBHOCTI KJIITHH.

Tabauus 6 — Y3araabHeHe rpagiune 300paskeHHs 3MiH BMicTy Ta 0aJlaHCYy MaKpoeJleMeHTIiB B CHPOBa-
THi Ta EPUTPOLMTAX Y HEMOBJIAT i3 NopylIeHHsIM GYHKIIT HUPOK BHacIiA0k acdikcil

CupoBaTka Hanpsim nepeminieHHst Epurpouutu
Na ) — 1
K 1 = !
Ca ! — H
Mg H - 1

IIpumiTka. [TozBiiiHa cTpiika XapaKTepu3ye IepeBakaHHs 3MiH MakpoeneMeHTy B mapax Na-K a6o Ca-Mg

Brokysanns po6otu Na'-K'-ATdasu Ta BHYT-
PIIIHBOKIIITHHHE HAKOIHMYCHHA HATPiI0 MOXE IIO0-
PYLIyBaTH HaTpiii-KaibIiii OOMIHHHH MeXaHi3M Ta
CHPUSATH PO3BUTKY IePIINUTYy BHYTPIIIHBOKIITHH-
HOTO KaJIbLlil0 y OOCTEKEHHX HOBOHAPOKEHHX.
Haii6inpm #MOBIpHOIO NMPUYMHOIO PO3BUTKY TiMO-
KaJbIieMii y HEMOBIAT i3 MOPYIICHHSAM (QYHKIIi
HHUPOK MOKe OyTH MOpyLIeHHs Horo peadbcopOuii B
MPOKCHMaJIbHUX HUPKOBHUX KaHAJbLSX Ha T acdi-
kcii. I'imoansOymiHemisi, BIacTHBa JUII HOBOHApO-
JOKEHHX 13 acQikciero Takox crpuse (popMyBaHHIO

rinokanemiemii [9, 13]. Kopekuis HemoctaTHOCTI
CHUPOBAaTKOBOTO KaJbIlif0 BigOyBaeThCs B T.4. 3a
PaxyHOK IMepeMillleHHs] HOro 3 KIITHH, aje 3a3Ha-
YeHNH MeXaHi3M € Hee()eKTUBHUM.

MarHi#i, sk 1 Kanid, € BHYTPIIIHbOKIITHHHUM
10HOM, BIIIIOBiaJILHUM 3a AHTUOKCHUIAHTHHUH 3a-
XHCT, CHepreTHyHe 3a0e3ledyeHHs Ta IUIaCTHYHI
mponecu [14]. Jedinur Marairo B KIITHHAX 3MCH-
nrye X MeTaboJIiYHy aKTHBHICTh, IPUTHIYYE IHTEH-
CHBHICTh ()epMEHTATHBHUX pEaKmii aHaepoOHOTO
OKHCJICHHS TJIIOKO3U Ta yTBOpeHHA AT®, mo 3me-
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HIITY€ alanTariifHi MOXXJIMBOCTI TKaHWH TIPH TiMOK-
cii, mpuckoproe (GpopMyBaHHS HE3BOPOTHHX 3MiH Y
HuX [9, 14, 15].

He 3Baxaroun Ha aHTAroHi3M KaJbI{iO0 Ta MarHiro
B mporeci abcopOuii Ta enekrpodiziogoriyHux me-
XaHi3Max, y pasi nopyueHHs (yHKIii HUPOK y HO-
BOHAPOKEHHX 13 ac(iKCi€ro BIACTUBUHA PO3BUTOK IX
noeguanoro aediuuty. Lle Moxe OyTn moB’si3aHO 3
nopymieHassm  podotu  CASR  (calcium-sensing
receptor), KWl EKCIPECyeThCS B HMPOKCHMAIBHUX
HHUPKOBUX KaHAIBISIX Ta IeTi ['eHie Ta peryiroe
peabcopOito TBOBaJIEHTHUX KaTioHiB [16].

BucHoBKHM

1. KputuuHHM nepiogoM pO3BHTKY €IEKTPO-
JITHOTO OUcOalaHCy Y HOBOHAPODKEHUX i3 TOpY-
mIeHHsAM (YHKII{ HEPOK y pa3i moMipHOi acgikcii €
paHHI HEOHATANBHUH Mepiof, y pasi TSKKOI acdi-
KCii — BeCh HEOHATAILHUH MTEPioj.

2. OcobnuBicTio mopyueHHs: QyHKLIi HUPOK
Ha TJ1i acikcii € pO3BUTOK CHPOBATKOBOI rilepHaT-
pieMii Ta rinepkaniemii, rinokaipLieMii Ta rimoma-
rHieMIi, a Tak0 3HIKEHHS IIOKA3HHUKIB CIIiBBIJI-
HotreHus Na/K i 3pocranns Ca/Mg. Epurporurap-
HUH ITyJI MaKpOGJIEMEHTIB y pas3i imeMidHoi Hedpo-
natii HOBOHAPOIDKEHUX XapaKTePH3YEThCS 3pOC-
TaHHSM PIBHSA HATPIIO Ta AeQIiIUTOM Kallilo, Kajb-

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

BuBueHHs BMICTy Ta OalaHCy €IEKTPOJITIB B
cedi, a TAKOX 1X J0OOBOT eKCKpeIii JO3BOIUTH JT0C-
miguT Oe3MmocepeHI0 POk HUPOK B PETYIISMil
rOMEOCTAa3y €CCCHIIaTbHUX SJICMEHTIB.

TakuM uyMHOM, JUI1 HOBOHAPOMKEHHX 13 HOpPY-
mIeHHAM (YHKIIi HUPOK Ha TIi acdikcii BIacTHBi
CYTTEBI 3MiHH BMICTY Ta OallaHCy MaKpOEJIeMEHTIB
y CHPOBATIIi KPOBi Ta EPUTPOIUTAX, & CaMe BiIHOC-
Ha TilepHaTpieMisl Ta TinepKaslieMis, TiIOKaJIbIlie-
Misl Ta TIMIOMAarHIEMIis, 110 TOEAHYIOTHCS 3 HAUTHIII-
KOM HaTpil0 Ta AC(INUTOM pEIITH EJICMEHTIB B
epuTponMTax. 3a3HayeHi 3MiHM MaKpOEJIIEMEHTHOTO
cTaTycy HeoOXiHO BpPaxOBYBaTH IPU INPOBEICHHI
TepaneBTHYHNX 3aX0/IB Y HOBOHAPOIKCHHX.

Lif0 Ta MAarHifo, a TaKOXX 3pOCTaHHAM KOeilieHTy
tpaHcMmiHepanizanii Na/K Ta 3MeHIneHHs CHiBBija-
nomenns Ca/Mg.

3. 3pocraHHS TpaHCMEMOpPAHHHX CITIBBITHO-
IIeHb BIJHOCHO HATpil0 Ta MarHiro BinoOpakae
HepeMilleHHs 1X y KIITHHY, a 3HIKeHHS iX BiTHOC-
HO KaJil0 Ta KaJbLil0 CBIIYUTH MPO IEepPEeBaKaHHS
TPAHCIOPTY 3a3HAYCHHUX CJICKTPOJITIB B IMO3aKITi-
THHHE CEpeIOBHIIIC.

4. 3MiHH CHPOBaTKOBOTO Ta BHYTPIIIHBOKIi-
TUHHOTO €JIEKTPOJITHOTO BMICTY Ta OaiaHCy HEoO-
XiZIHO BpaxoBYBaTH IIPH MPOBEACHHI 1HQY3iHHOL
Teparii y HEMOBJIAT i3 MOPYIIEeHHAM (YHKIIIT HUPOK
Ha T acikcii.

KonguikT inTepecis

ABTOpH 3asBISIOTH TPO BIACYTHICTH KOHQIIIKTY
iHTEpeCiB.
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EMERGENCY MEDICINE: PROBLEMS OF VIOLENCE AND
SAFETY AT WORK

The work of medical workers is associated with constant psycho-
emotional stress, which is caused by close contact with human suffering,
the need to make immediate decisions, uncomfortable conditions of the
pre-hospital stage and cases of aggressive and violent actions by patients
or third parties.

Statistics show that 54 to 84.8 % of medical workers have become
victims of verbal or physical aggression annually. In 2013-2017, 543
crimes against life and health of medical workers on duty were
registered in Ukraine.

The purpose of the research was to study the causes, nature and risk
factors of violent actions against emergency medical personnel with
finding the ways to normalize the situation.

Material and methods. An anonymous non-personified survey was
conducted among 127 workers of the Sumy Regional Centre for
Emergency Medical Care and Disaster Medicine. A modified
questionnaire “Violence and aggresSion in the Health Service”
(B. Mullan, F. Badger, 2007) was used in the study.

It has been established that 74.8 % of emergency medical care and
disaster medicine personnel were victims of violence caused by patients,
their relatives or friends. Most often, the reasons for aggressive
behaviour of the patient or third parties were the time of waiting for a
medical worker and the suspicion of incompetence.

According to the results of the survey, 35.43 % of employees believe
that it is possible to improve the situation by completing and forming
ambulance teams of a mixed type. Almost a third of the surveyed
medical workers (24.41 %) indicated the need to provide personal
protective equipment, another 14.96 % of respondents wanted better
legal support and assistance.

The authors come to the conclusion that it is necessary to solve the
problem of the safety of a medical worker during an emergency call at
the state legislative level. Particular attention should be paid to the
further improvement of legal assistance, as well as to the development of
measures to prevent violence.

Key words: emergency services, workplace violence, protection.
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Introduction

The work of emergency medical

EKCTPEHA MEJIUYHA JOIIOMOT A: IIPOBJIEMA
HACHWJIbBCTBA TA BE3IIEKH HA POBOYOMY MICII

PoGora npariBHUKIB CIIy’kOM €KCTPEHOI MEINYHOI JOIIOMOTH IOB's-
3aHa 3 MOCTIHHUM IICHXO-EMOI[IfHUM HANPYXXEHHSM, II0 O00OYMOBIICHO
TICHIM KOHTaKTOM 3 JIFOJICBKHM CTPaXIaHHIM, HEOOXiTHICTIO IPUHHAT-
TS HETAWHUX PilIeHb, HEKOM(DOPTHIMH YMOBAMH JIOTOCIIITAIEHOTO €Ta-
Iy Ta BUIAJKaMHU arpeCHBHO-HACHIIBHUIBKUX il 3 OOKY MamieHTiB abo
TpeTix ocil.

PesynpraTi cTaTMCTUYHUX [OCHIIKEHb CBiqYaTh, 1O Big 54 nmo
84,8 % criBpOOITHHKIB CITY>KO MEPBUHHOI MEJIUKO-CaHITAPHOT JOTIOMOTH
IIOPIYHO CTAalOTh XepTBaMH BepOabHOT abo (iznuHoi arpecii. B Ykpai-
Hi BriponoBx 2013-2017 pokiB Oyino 3apeecTpoBaHO 543 31104MHHM, BUH-
HEHI MPOTH KUTTS 1 3[0pPOB'St MEJUYHOTO IEPCOHANy MpPU BUKOHAHHI
HUMH CITY>kOOBHX 00OB'S3KIB.

Mertoro mocmipkeHHST OyI0 BUBUCHHS MIPUYMH, XapakTepy Ta (akTo-
piB pW3MKYy HACWIFHUIBKHUX Miff O BIIHONICHHIO IO CITiBPOOITHHKIB
eKCTPEHOI MEAWYHOI JOIOMOTH 3 BH3HAYEHHSM ILUIAXIB HOpMaizamil
CHUTYaIil.

Marepiasnm i meroau. IlpoBeneHo aHOHIMHE HenepcoHidikoBaHe
ankeTyBaHHs 127 criBpoOiTHHKIB CyMCBKOTO 00JIACHOTO LIEHTPY eKCTpe-
HOI MEIMYHOT JOMOMOTH Ta METUIMHHU KaTacTpod. JlocmimpKkeHHs mpoBo-
JIAIIOCST 33 JIOMOMOTror0 MoudikoBanoro onuTyBanbHUKa «Violence and
aggression in the Health Service» (B. Mullan, F. Badger, 2007).

PesyabTaTi i iX o6rosopennsi. YcranonieHo, mo 74,8 % mparis-
HUKIB CTaJH >KePTBAMHU HACWIIBHUIIBKUX Iilf 3 OOKY IAIli€HTiB, X pOIH-
4iB 200 3Haitomux. YacTime BChOTO MPUYUHAMHU arpecUBHOI MOBEIIHKA
maiieHTa abo TpeTix oci® Oymu 4ac o4iKyBaHHS MEIUYHOTO IpaIliBHAKA
Ta MiZ03pu B HOTrO HEKOMIIETEHTHOCTI.

3a pesynpraTamMu aHKeTyBaHHS, 35,43 % CHiBpOOITHHUKIB BBAKAIOTh,
10 MOKPAIUTH CUTYAallil0 MOXIJIMBO NOBHHM KOMIUIEKTYBaHHSIM Ta (ho-
pMyBaHHSIM Opuraj 3a 3MilIaHUM THIOM. [IpakTHYHO TpEeTHHA aHKETO-
BaHMX MEIWYHUX cHiBpoOiTHUKIB (24,41 %) BKasanu Ha HEOOXIJHICTBH
3a0e3neueHHs 3acobamMu 1HIUBIyanbHOTO 3axXuCTy, e 14,96 % pecno-
H/ICHTIB Oa)XaroTh IOKPALICHHS IOPWAWYHOI MIATPUMKH Ta IMPaBOBOI
JIOTIOMOTH.

ABTOpHU NIPUXOAATH 10 BUCHOBKY, L0 PO0OJIEMy O€31eKH MEANIHOTO
MpaliBHUKA TPU €KCTPEHOMY BHUKIMKY HEOOXiTHO BHUpINIyBaTH Ha JEp-
JKaBHOMY 3aKOHOAaBYOMY piBHi. OcoOmuBoi yBaru morpedye momasbiie
BIIOCKOHAJICHHSI IIPaBOBOI JIOITIOMOTH, PO3p0o0Ka 3aX0/iB 13 IMONEpeKeH-
HS HACHJLJISL.

KuarouoBi cjioBa: excrpeHa MenuuHa J0MOMOra, HACHILCTBO Ha PO-
00o4oMy MicIIi, 3aXHUCT.

ABTOp, BignoBizaasHmii 3a aucryBanns: y.badion@med.sumdu.edu.ua

or third parties. Ultimately, this leads to formation of

service burnout syndrome with the development of specific

employees is associated with constant psycho-
emotional stress, which is due to close contact with
human suffering, the need for immediate
decisionmaking, uncomfortable conditions of the
prehospital stage and cases of violent acts by patients

psychopathological and psychosomatic symptoms
and signs of social dysfunction. Emotional burnout
affects performance in the workplace and
professional longevity, increases the risk of medical
errors [1, 2, 3].
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Violence has been one of the most topical issues
in the workplace for over a decade. The results of
statistical studies conducted regularly in the United
States of America, Australia, Turkey, China, and
Japan show that between 54 and 84.8% of primary
health care workers annually become victims of
verbal or physical aggression from patients or their
relatives and acquaintances [4, 5, 6, 7].

During 2013-2017, 543 crimes were committed
in Ukraine against the life and health of medical
personnel on duty, three people died [8]. We assume
that there are significantly more such offenses,
because medical workers usually do not file lawsuits
with the courts, explaining this by insecurity in
obtaining proper legal assistance, lack of time, and
sometimes refusal to initiate a criminal or
administrative case at the pre-trial verification stage.

An analytical review of literature allowed us to
find out global trends in improving the situation.
Government programs to ensure the safety of
medical workers on duty are being implemented in
Australia and Canada [3, 9, 10]. A number of
countries are moving towards greater responsibility
for violence and aggression against medical
personnel. In 2015, the Spanish Penal Code (section
XXII, paragraph 1, article 550) was amended to
equate a medical professional with a civil servant,
with a corresponding increase in punishment. In the
UK there are “black lists” of potentially dangerous
persons, upon visiting which medical workers appear
immediately accompanied by police [11, 12, 13].

Recently, the Law of Ukraine “On emergency
medical care” introduced a clause to the article 11:
“A worker of the emergency medical care system,
which is part of the emergency (ambulance) medical
care crew, has the right for protection from unlawful
attacks on his life and health while performing his
official duties, which is provided in accordance with
the law”, but this amendment, unfortunately, has no
real practical application [14].

Today there are no systematic studies of the
nature and frequency of cases of violence and

aggression against primary health care workers in
Ukraine.

The objective of the study is to study the causes,
nature and risk factors of violent acts against
emergency medical personnel with the identification
of ways to normalize the situation.

Materials and research methods

An anonymous non-personalized survey of 127
workers of the Sumy Regional Center for Emergency
Medical Care and Disaster Medicine was conducted.
The survey was conducted using the modified
questionnaire “Violence and aggression in the Health
Service” (B. Mullan, F. Badger, 2007) [15]. In
addition to demographic indicators, the position held
and the length of service, a survey was conducted on
the frequency, causes and nature of aggressive
actions towards a medical worker by a patient or
third parties. Besides we tried to find out the level of
security that workers experience during an
emergency call. We determined it according to a
scale from 1 (very safe) to 10 (very dangerous)
points.

Statistical processing of the obtained data was
carried out using the computer program “Microsoft
Excel 2010”. The data are presented as arithmetic
mean values and the error of the mean M+ m. A
correlation coefficient (r) we used as a criterion of
statistical  dependence  between the studied
parameters. To confirm the significant difference, the
probability value p <0.05, generally accepted in
biomedical research, was taken into account.

Study results and discussion

127 employees of the Center for Emergency
Medicine Care and Disaster Medicine agreed to
participate in the study. The total array was 64
(50.39%) men and 63 (49.61%) women. The
average age of the respondents was 38.1+1.42
years. Among our respondents there were 27
(21.26 %) doctors, 95 (74.8 %) paramedics, and 5
(3.94 %) non-medical workers. The distribution of
questioned employees depending on the length of
service and a position held is shown in table 1.

Table 1 — Distribution of emergency medical personnel depending on the length of service and a position

- Length of service
Position
to 2 years 2-5 years 5-10 years over 10 years

Doctor 3/2.36 5/3.94 0 19/14.96
Paramedic 27/21.26 16/12.6 9/7.09 43/33.86
Supportive personnel 2/1.57 1/0.79 1/0.79 1/0.79

Total 32/25.2 22/17.32 10/7.87 63/49.61
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The data presented in table 1 show that the
largest group consisted of emergency medical
workers with length of service of more than 10 years
— 49.61 % of the total number of respondents. The
second ranking place took a group of health workers
with work experience of up to 2 years — 32 people,
which is 25.2 %. The smallest group are employees
with work experience of 5 to 10 years (7.87 %).

In a survey of 95 (74.8 %) employees of the
regional center of emergency medical care and

Table 2 — The nature of violent acts

disaster medicine, they reported that they were
victims of violence by patients, their relatives or
acquaintances, and 53 respondents noted that there
were several such incidents in one year. In total,
according to the results of the questionnaire, there
occurred 155 offenses. The latter circumstance
causes a collective percentage of more than 100.

The distribution of offenses depending on their
nature is presented in table 2.

The nature of offenses Amount (abs/%)
Verbal abuse (obscene language, offensive expressions, including sexual, humiliating 78 50.32
phrases, obscene comments)
Threat of violence (warnings of intents to harm, harass, physical intimidation, threats 57 36.77
with weapon)
Symbolic violence (throwing furniture, utensils, blows into the wall) 5 3.23
Forcible holding, hostage taking 1 0.65
Physical attack (blows, pushes, bites) 10 6.45
Confrontation beyond direct contact with the patient (tracking, phone calls, letters) 2 1.29
Damage to property, vehicles 2 1.29
Total 155 100

The results indicate that 78 incidents occurred
during one year when emergency medical workers
became victims of verbal abuse. 10 medical
workers were physically attacked, which is 6.45 %.

It is noteworthy that, most often, emergency
medical workers with experience of up to 5 years
were subjected to aggressive actions — 61.29 % of
all victims. The conducted correlation analysis
confirmed the relation between the length of service
and the number of offenses. Positive strong
correlation relations (r=0.98; p<0.01) were
determined for employees with work experience up
to 5 years. In the same group, most cases of the use
of physical impact were observed — 18.75 %. It is
likely that after 5-7 years of work, doctors and
paramedics develop their own, individual crisis
resolution strategies.

Most often, the reasons for the aggressive
behavior of a patient or third parties were the
waiting time of a medical worker and a suspicion of
incompetence.

Describing offenders, respondents noted that in
87 (56.13 %) cases, inappropriate behavior was due
to alcohol intoxication, in 14 (9.03 %) — drug
intoxication, in 36 (23.23 %) patients there were
signs of acute or chronic mental diseases. In 18
(11.61 %) cases, the patient’s aggressive condition

was the result of his illness (acute pain, hypoxia,
etc.). These were unconscious reflexive
manifestations of aggression that could be managed
by persuasion and the use of soothing painkillers.

We determined that the incidents occurred
mainly at the patients' place of residence (57.42 %),
in the street (27.74 %), at the reception department
of the medical institution (9.03 %) and during
transportation (5.81 %).

In 23 (14.84 %) cases, the police were involved
to resolve the conflict. Mainly, medical workers
with work experience of more than 10 years (31
calls, or 52.549%). In 132 (85.16 %) cases of
aggression by patients or third parties, emergency
medical personnel did not report the authorities.

The main reasons why the respondents did not
inform the administration or law enforcement
authorities about the incident occurred are
presented in table 3.

As follows from the table, in most cases,
respondents consider conflict situations to be an
integral part of their work (54.55 %).

In the course of further research, we decided to
find out what measures, according to the
respondents, will make it possible to change the
situation for the better (table 4).
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Table 3 — Reasons why health workers did not report the incidents

Reasons Number of respondents
(abs/%0)

They consider conflict situations as an integral part of work 72 54.55
Lack of free time 34 25.76
Fear of disapproval by the administration 4 3.03
They feel guilty of a conflict 2 1.52
They do not believe in the possibility of prosecuting persons who have committed 17 1288
violent acts '
Lack of knowledge of the reporting form and legal protection 3 2.27
Total 132 100

Table 4 — Suggestions of emergency medical workers as for ways for normalizing the situation

Ways of normalizing of the situation Numbezaok;‘;})f)gestions
Improving the law support and judicial assistance 19 14.96
Complete staffing of teams 45 35.43
Providing with personal protective equipment 31 24.41
Providing with video recording devices 3 2.36
Providing with firearms 1 0.79
Rising of moral standards of the population 17 13.39
Work in co-operation with the police 11 8.66
Total 127 100

The data shown in table 4 indicate the
following: 35.43 % of the workers believe that the
situation can be improved by complete staffing and
formation of mixed-type brigades (male / female).
Almost a third of the questioned medical workers
(24.41 %) indicated the need to provide personal
protective equipment (stun guns, gas sprays),

Conclusions

1. As a result of the studies, it was found that
74.8 % of emergency medical care workers became
victims of violent and aggressive actions at the
workplace throughout the year, which is in line
with global trends.

2. The development of a strategy and making
decisions to ensure protection of the life and health
of emergency medical care workers should be

Conflict of interest

The authors declare no conflict of interest.

another 14.96 % of the respondents want better
legal support and judicial assistance.

When determining the level of security
experienced by the workers during a call, 46.46 %
of the respondents (43.75 % of men and 49.21 % of
women) noted that they do not feel safe (average
score 4.57 +0.21).

carried out at the state legislative level with the
possibility of their practical implementation.

3. The curriculum for training of emergency
medical specialists should include the mandatory
course "Effective Communication in Conflict
Situations" with the conduct of trainings to model
various incidents and develop possible options for
protection behavior.
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EFFECTS OF TYPE 2 DIABETES MELLITUS ON CLINICAL
AND LABORATORY STATUS OF WOMEN WITH ARTERIAL
HYPERTENSION, OBESITY, AND LEFT VENTRICULAR
DIASTOLIC DYSFUNCTION

Patients with type 2 diabetes mellitus (DM) may develop
cardiomyopathy independently of such risk factors as arterial hypertension
and coronary heart disease. Myocardial dysfunction in diabetes mellitus may
vary from subclinical forms of left ventricular dysfunction to heart failure. It
was suggested that diastolic left ventricular dysfunction is one of the earliest
signs of myocardial injury in diabetes mellitus and plays a key role in the
formation of diabetic cardiomyopathy.

The aim of our study was to evaluate the effect of diabetes on the
clinical and laboratory status of women with hypertension, obesity, and left
ventricular diastolic dysfunction (LVDD).

Materials and methods. We examined 80 patients aged 40 to 60 years
with stage 2, grade 1l and grade Il hypertension, class I-111 obesity, grade 1
LVDD and preserved ejection fraction. Depending on the presence or
absence of diabetes, the cohort of patients was divided into two groups:
patients with diabetes were assigned to group 1 and non-diabetes patients —
to group 2. Statistical processing was performed using Statistica for
Windows version 6.0.

Results. Patients had tendency to increased body mass index (BMI) in
the DM group, but without significant differences. The results of the 6-
minute walk test showed a tendency to decreased distance in the group of
patients with diabetes. There was an increase in leptin levels and a decrease
in adiponectin in patients with diabetes without significant differences.
Levels of IL-6, glycosylated hemoglobin, and Homeostasis Model
Assessment of Insulin Resistance (HOMA-IR) index were significantly
higher in the cohort of patients with diabetes (p <0.05).

Conclusions. Women aged 40-60 years with LVDD with hypertension,
class I-111 obesity and type 2 diabetes mellitus differ from similar cohorts of
patients without diabetes with a tendency to increased BMI levels,
leptinemia, and decrease in distance of 6-minute walk test, LV ejection
fraction and blood adiponectin level; they have significantly higher blood
levels of interleukin-6, glycosylated hemoglobin (HbAlc) and HOMA-IR;
indicators of diastolic function in the group of patients with diabetes tend to
worsen the parameters of diastolic filling of the LV even in grade 1 DD.

Key words: diabetes mellitus, arterial hypertension, obesity, left
ventricular diastolic dysfunction.
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Introduction

In patients with type Il diabetes mellitus (DM),

BIIJINB CYITYTHBOI'O OYKPOBOT'O JIABETY
HA KJIHIKO-JTABOPATOPHUM CTATYC KIHOK
3 APTEPIAJIBHOIO TTIEPTEH3IEIO, OXWPIHHAM TA
JIACTOJITYHOIO JUCO®YHKIIECIO JIBOT'O HINTYHOYKA

Jucdynkmis miokapaa npu mykpoomy miadeti (L[J]) moxe BapitoBa-
TH BiJ CYOKNIHIYHHX (OpM AUCOHYHKIIT JIBOTO IUIYHOYKA IO SIBHOI Cep-
meBoi HemoctaTHOCTI. JliacTonmiuHa MAWCOYHKLIS JBOTO IDIyHOYKA
(AAJIT) € oxmieto 3 HAMOUTBIT paHHIX O3HAK ypa)keHHS MioKapaa MpH
L1J] Ta Bimirpae KIr04OBY posb y (OpMyBaHHI qiabeTH4HOI Kapaiomiona-
Til.

MeTo10 HaIIOTO JOCHIHKEHHS OYJI0 OLIHUTH BIUTHB CYIYTHBOTO Iy-
KpOBOT'O JiabeTy Ha KIIiHIKO-1abopaTopHUil cTaTyc KIHOK 3 apTepiajib-
Hoto rineprensiero (Al'), oxupinnsam 1 JJ/JIII.

Martepianu Ta meroau. O6crexxeno 80 marieHTox y Bimi Bim 40 1o
60 pokiB 3 Al 2 cranii, I i III crynens, oxupinasam [-III crymeHnis,
JJUIII 1 ctynens i 30epexeHoi0 (paKmielo BUKALY JTiBOTO MITYHOUYKA
(®BJIL). 3anexHo Bix HasBHOCTI abo BixcyTHOCTI LIJ] KOTOpTa MAaMmieH-
TiB Oyna po3miiieHa Ha ABi Tpymu: 1o rpynu | Oymu BigHECEH! MaIlieHTH
3 HasiBHicTIO 11/, a 1o rpymu 2 — 6e3 11J]. Cratuctuuna oO6poOka maHuX
npoBonacs 3 BUKopucTanHsM Statistica for Windows Bepcii 6.0.

PesyabraTu. [lanienTn Manu TeHAEHHI€0 N0 30ULIBIICHHS IHIEKCY
macu Tina (IMT) B rpymi 3 L1/I, ane Ge3 goctoBipHuX BigMmiHHOCTEH. Pe-
3YJIBTaTH TECTY 3 O6-XBWJIMHHOIO XOABOOIO BHSBWIIM TEHICHIIIO 10 3HHU-
JKeHHA Tpoiaenoi auctandii B rpymi mamieHTiB 3 I[/I. Cnocrepiranocs
301JIBLICHHS ITOKA3HHUKIB PIBHS JICITHUHY Ta 3HIDKCHHS aJUIIOHCKTHHY Y
namieHTiB 3 LIJ] 6e3 mocToBipHHX BinMmiHHOCTeH. PiBHI iHTepIelikiHy-6
(IJ1-6), rmiko3uap0BaHOTO TeMornobiny Ta inaekcy Homeostasis Model
Assessment of Insulin Resistance (HOMA-IR) Gyiu 10CTOBipHO BHIIE B
rpyni naunienTiB i3 cynmytHiM L] (p < 0,05). Crioctepirayiacst TeHAeHIis
JI0 TIOTipILIeHHs TapamMeTpiB JaiacroiiuyHoro HanosHeHHs JILI y xBopux 3
L.

BucHoskn. XKinku y Bitti 40—60 pokis 3 JJJIJIII, siki cTpa)kaar0Th Ha
AT 3 oxwupinssm [-11I crynenis i cymytHim LIJ] 2 Tuny Bixpi3HAOTHCS
BiJl aHAJIOT1YHOI KOropTH mnaiieHTok 0e3 [1/] TeHeHIiAMU 10 301IbIICH-
Hs piBHIB IMT, nenTiHeMil i 3HIDKEHHSIM BEJIMYMH TUCTAHINI TecTy 3 6-
XBUJIMHHOIO X01150010, @BJIIII i BMicTy B KpOBi aJUIIOHEKTHHY; MAlOTh
JIOCTOBIPHO ORI BUCOKI piBHI B KpoBi 1JI-6, rIiKO3WIHOBaHOTO TEMO-
ro6iny (HbAlc) ta immexkcy HOMA-IR; nokasHuku miactonivHoi QyH-
Kiii y rpymi namieHTiB 3 L[J] MaloTh TEHIEHIIIFO 10 MOTipIICHHS mapaMe-
TpiB AiactoisiiuHoro HanoBHeHHs JIILI HaBiTh B ymoBax 1 crynens /.

KirouoBi cioBa: mykpoBuii miaber, apTepianbHa TimepTeH3isd, 0XKH-
piHHSA, AiacTONiYHA TUCQYHKILIS JIIBOTO MIUTyHOUKA.

ABTOp, BiAnoBixansHuii 3a muctyBannst: drkirichenkonn@gmail.com

diseases, which acts as a vicious circle, whereby the
former increases the risk of the latter, and the latter
are an important complication, comorbidity and

cardiomyopathy may develop independently of risk
factors, such as arterial hypertension (AH) and
coronary heart disease (CHD). There is an
undeniable link between DM and cardiovascular

mortality factor for the former [1]. Myocardial
dysfunction in DM can range from subclinical
forms of the dysfunction of left ventricle (LV) to
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apparent heart failure (HF). At the initial stage,
myocardial disorders may have an asymptomatic
course, progressing initially to shortness of breath
during exercise, followed by severe symptomatic
HF in the later stages of the disease. Increased LV
filling pressure is the main pathophysiological
component, which leads to shortness of breath
during exercise in patients with systolic or diastolic
LV dysfunction (DLVD).

DLVD is an important predictor of HF [2]. In
the current guidelines on HF, special attention is
paid to the early detection of asymptomatic changes
in LV function. Epidemiological studies show
relationship of diastolic dysfunction with age, sex,
AH and myocardial ischemia. In addition, there is
data that demonstrates a strong relationship
between diastolic function and obesity, especially
abdominal, and visceral fat mass [3]. Insulin
resistance may be one of the important
pathophysiological links involved in these
associations. Metabolic syndrome, or insulin
resistance syndrome, is a group of cardiovascular
risk factors that act synergistically to increase the
risk of adverse cardiovascular events [4] and induce
subclinical changes in heart structure and function.
Indeed, patients with metabolic syndrome also have
an increased prevalence of DLVD, often with a
subclinical course [5]. There is an assumption that
DLVD is one of the earliest signs of myocardial
damage in DM and plays a key role in the
formation of diabetic cardiomyopathy [3].

Considering the fact that DLVD is an important
predictor of HF and predominates in the female
population, and the associations between DM and
the development of preclinical DLVD are not fully
understood, we attempted to assess the impact of
concomitant DM on the clinical and laboratory
status of women with hypertension, obesity and
DLVD.

Materials and methods. We examined 80
patients aged 40 to 60 years with stage 2, degree Il
and Il hypertension, class I-11l obesity, degree |
DLVD (relaxation disorder) and preserved left
ventricular ejection fraction (LVEF >50%).
Depending on the presence or absence of DM the
cohort of patients was divided into two groups:
group 1 included patients with DM (n=40), and
group — 2 without DM (n = 40). The study was
carried out in accordance with the principles of the
Helsinki Declaration. The study Protocol was
approved by the local Ethics Committee for all
participants. Informed consent was obtained from
all patients included in the study.

Patients with LVEF <50%, symptomatic forms
of hypertension, congenital and acquired heart
disease, chronic HF, heart and vascular surgery in
history, systemic connective tissue diseases, acute
or exacerbations of chronic Kkidney disease,
autoimmune diseases, cancer, mental illness,
alcohol abuse were excluded from the study.

All  groups of patients underwent a
comprehensive clinical examination. The diagnosis
was established based on complaints, anamnesis,
objective examination data, results of laboratory
and instrumental examination methods. The
diagnosis AH was established according to the
recommendations of the European Society of
Cardiology and the European Society of
Hypertension for the diagnosis and treatment of
hypertension [6]. The diagnosis and degree of
obesity were established in accordance with WHO
recommendations  (1997). Serum levels of
adipokines  (leptin and adiponectin)  were
determined by enzyme immunoassay. Glycosylated
haemoglobin (HbAlc) was determined in serum by
turbidimetric method. Interleukin-6 (IL-6) levels
were determined by immunochemical method with
electrochemiluminescent detection. Heart
ultrasound studies were carried out in one-, two-
dimensional and Doppler modes with color
mapping on an ultrasound scanner Siemens USA
Acuson X300 Premium Edition according to
generally accepted methods. Diastolic function was
evaluated according to the recommendations of the
Working group on functional diagnostics of the
Association of Cardiologists of Ukraine and the all-
Ukrainian  Association of  Echocardiography
Specialists [7, 8]. Diastolic function of the left
ventricle was assessed by the results of determining
the following parameters: the maximum rate of
early LV filling in the spectral mode (E), maximum
rate of late (atrial) LV filling in the spectral mode
(A), ratio of maximum rates of early and late LV
filling in the spectral mode (E/A), maximum rate of
early LV filling in tissue mode (¢’), the average
pressure in the pulmonary artery according to
Kitabatake, the ratio of E and E’ peaks on the mitral
valve in the spectral and tissue Doppler modes
(E/e’). Statistical processing of the obtained digital
data was carried out using the software package
Statistica for Windows version 6.0. Continuous data
are provided as mean =+ standard deviation.

Results. The average age of the cohort was
51.244.4 years. Patients in the groups were
comparable by age, body mass index (BMI) as well
as systolic (SBP) and diastolic blood pressure
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(DBP) with a tendency to BMI increase in the
group with DM, but without significant differences.
Table 1 shows the data of clinical and laboratory
parameters of comparison groups (n=80). Prior to
conducting laboratory tests in order to determine

exercise tolerance, all patients were tested with a
6-minute walk. The results of the test revealed a
tendency distance decrease in the group of patients
with DM compared to the group without DM, but
there was no significant difference in the indicators.

Table 1 — Characteristics of study population values in comparison groups

Group 1 Group 2
(n=40, without DM) (n=40, with DM)

Age, years 53.5+3.2 52.843.6
BMI, kg/m® 37.843.6 38.6+4.2
T6min, m 610.5+£27.5 589.2+16.8
SBP, mm Hg 151.849.1 157.6+£7.3
DBP, mm Hg 100.5+£6.2 101.9+
HOMA-IR* 4.24+1.32 7.89+1.69
HbA,C, %* 5.42+0.49 7.72+0.24
IL-6, pg/ml* 136.48+8.23 152.94+11.12
Adiponectin, png/ml 6.224+0.62 5.04+0.83
Leptin, ng/ml 17.83+2.53 19.22+1.68
EF, % 63.8+6.1 60.1+4.3
E/A, RU 0.61+0.08 0.67+0.06
DT, ms 249.1421.2 243.14+20.6
IVRT, ms 107.248.3 102.5+6.8
E/e’, RU 7.27+0.36 7.12+0.41
LAP, mm Hg 18.1+1.8 16.3+2.2

Té6min — 6-minute walking test; E/A — the ratio of rates in the phase of early diastolic and late diastolic LV filling;
DT — time of decrease of the flow rate in the phase of early diastolic filling; IVRT — time of isovolumetric
relaxation of LV; E/e” — ratio of rates of early LV diastolic filling according to spectral and tissue Doppler studies;
LAP — lung artery pressure; SBP — systolic blood pressure; DBP — diastolic blood pressure; Index* indicates

values with statistically significant differences (p <0.05)

When comparing the blood levels of adipokines
in patients with concomitant DM, an increase of
leptin and decrease of adiponectin without any
significant differences were observed. IL-6 content
was significantly higher in the group of patients
with concomitant DM (p <0.05). Level of HbAlc
and HOMA-IR index were significantly higher in
the group of patients with DM (p <0.05).

Even taking into account that only patients with
preserved LVEF participated in the study, there was
a downward trend in this indicator in the group of
women with concomitant DM. A comparative
analysis of LV diastolic function revealed a
tendency in worsening of the LV diastolic filling
parameters even within one stage of DD (relaxation
disorder).

Discussion. In this study, we showed
progressive deterioration of diastolic function
parameters (E/A ratio, IVRT, DT, E/e' ratio, LAP)
in individuals with DM compared to patients
without DM. Levels of IL-6, HbAlc and HOMA-IR

were also shown to be significantly higher in patients
with concomitant DM than in those without it.

In most patients, insulin resistance is a key
pathophysiological mechanism of impaired glucose
metabolism. We have found that people with higher
insulin resistance had worse diastolic function
parameters. Several studies have analyzed the
relationship between insulin resistance and DD.
Dinh et al. in the group of patients without diabetes
found out that insulin resistance independently
associated with DLVD [9], and the same
association was observed in the study of patients
with aortic valve sclerosis [10]. Another two studies
demonstrated changes in diastolic function in both
patients with DM and persons with prediabetes [3,
11]. In general, this data suggests that subclinical
changes in myocardial diastolic function are already
present before the DM onset and are mainly
associated with insulin resistance, and not only with
persistent hyperglycemia.
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Several pathophysiological mechanisms may be
involved in the relationship between insulin
resistance, diabetes and DLVD [12]. In the heart,
insulin stimulates the absorption and oxidation of
glucose, which is necessary for energy production,
along with the use of fatty acids. Disorders of the
use of substrates in energy production can lead to a
violation of energy synthesis in the myocardium
[13, 14]. Other mechanisms of insulin resistance are
expressed in increased interstitial fibrosis of the
myocardium, activation of the sympathetic nervous
system, increased postload, endothelial dysfunction,
increased oxidative stress of the myocardium [3].

It is considered that diabetes can affect the
structure and function of the heart in the absence of
changes in blood pressure or coronary artery
disease. This condition is called diabetic
cardiomyopathy [13, 15]. It is assumed that DLVD
is the earliest manifestation of diabetic
cardiomyopathy, preceding the development of
systolic dysfunction [13]. In our study, we observed
a difference in diastolic function parameters
between individuals without DM and patients with
DM even within the same DD stage with a
tendency to worsening in the latter group. The
pathogenesis of diabetic cardiomyopathy is known
to be multifactorial [13] and in addition to changes,
associated with insulin resistance, persistent
hyperglycemia also increases the glycosylation of
interstitial proteins, such as collagen, by depositing
the end products of non-enzymatic glycosylation in
the extracellular matrix [16], which leads to a
further increase in myocardial stiffness.

Subclinical DLVD is recognized as an
important HF predictor. Therefore, early detection
and correction of major determinants of subclinical
DD, such as insulin resistance, is essential
morbidity and mortality decrease. This is especially
important in preventing the development of HF
with preserved FV (also known as diastolic HF).
The above data indicates that the decrease of
diastolic function is observed already in the early

Conclusions
Women aged 40-60 years with DLVD,
suffering from hypertension with [-111 degree

obesity and concomitant type Il DM differ from a
similar cohort of patients without DM tendencies in
increase of the BMI, SBP, DBP, leptinemia levels
and a decrease in the distance of the 6-minute walk
test, LVEF and blood adiponectin. The presence of
concomitant DM in women aged 40-60 years with

stages of glucose metabolism disorders and in the
state of insulin resistance, and not only in stable
hyperglycemia. Several studies have shown that
insulin  resistance  with or without DM
predetermined  the  development of HF
independently of other risk factors [17, 18]. Insulin
resistance as well as metabolic syndrome is closely
related to obesity. Recent data have demonstrated a
strong relation between DLVD and obesity [19],
especially with abdominal [19] and visceral fat
mass [21]. Therefore, it was suggested that insulin
resistance was one of the important
pathophysiological components, implicated in the
relation between obesity and DLVD [22, 23].

DM is a comprehensive disorder that can
develop due to acquired and genetic factors.
Inflammation plays an important role in DM
progression. High levels of proinflammatory 1L-6
were observed in persons with prediabetes and
patients, diagnosed with DM [24-27]. In our study
we obtained similar results: in patients with DM
significantly higher levels of IL-6 were observed
compared to those without DM.

Chronic delayed inflammation in obesity, which
is reflected in an increase in the systemic level of
cytokines, including IL-6, apparently precedes and
is a risk factor for the subsequent development of
insulin resistance and diabetes [28-30]. IL-6 was
identified as an independent predictor of DM and
related cardiovascular events [28, 30]. Adipocytes
and macrophages, located in adipose tissue, are the
main sources of increasing IL-6 concentration in
plasma in patients with obesity and diabetes [28,
31], however, there are insufficient data for
establishing a causal relationship between IL-6
levels and the development of metabolic and
cardiovascular disorders. Due to its pleiotropic
action in various tissues and organs, the exact role
of IL-6 in the pathogenesis of diabetes should be
carefully studied, but with the possibility of cross-
reactions between affected tissues and organs.

hypertension and obesity is associated with
significantly higher blood levels of IL-6, HbAlc
and HOMA-IR index. A comparative analysis of
LV diastolic function in women aged 40-60 years,
suffering from hypertension and obesity, depending
on the presence or absence of DM, revealed a
tendency to worsening of LV diastolic filling
parameters even in conditions of degree | DD
(relaxation disorder).
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MINOR CARDIAC ABNORMALITIES IN CHILDREN OF
KHARKIV: PECULIARITIES OF STRUCTURE  AND
DISTRIBUTION

Cardiovascular pathology is one of the urgent problems of modern
medicine, including children. The peculiarity of most cardiovascular
diseases in children lies in their prolonged formation, tendency to
chronic course, less apparent clinical manifestations in the first stages of
the disease.

Obijective. In childhood, large-scale clinical epidemiological studies
have not yet become widespread. But the available statistics allows
analyzing trends and patterns that reflect the features of cardiovascular
pathology in childhood, its role in health of the child population, which
was the objective of this paper.

Materials and methods. The analysis of medical and statistical
documents of 1825 children aged 0-18 vyears followed up for
cardiomyopathies of dysplastic genesis (DGC) in healthcare facilities of
Kharkiv. The indications for following up were clinical symptoms and
cardiac ultrasound findings during outpatient or inpatient examination in
the absence of organic cardiovascular diseases.

Results. Most often, clinical manifestation and, accordingly,
diagnosis were observed from 4 to 11 years. Most minor cardiac
abnormalities persist over the lifetime, and clinical significance may
increase with age, contributing to the development of pathology or
becoming a risk factor for cardiac pathology.

Conclusions. The structure of minor cardiac abnormalities among
the children of the dispensary group is heterogeneous: prolapse of the
mitral valve (mostly isolated), abnormal chords of the left ventricle and
open foramen ovale are most frequently recorded; prolapse of other
valves and aneurysms of the atrial septum are very rare. Primary
diagnosis of minor cardiac abnormalities mainly takes place at age 4 to
11 years. Summarizing the findings, it can be noted that minor cardiac
abnormalities have a relatively high detection rate and constitute a large
and heterogeneous dispensary monitoring group.

Keywords: cardiovascular pathology, children, structure, mitral
valve prolapse, open foramen ovale.
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NICIAOUNTIOMHOL 0C8ImU

Beryn

CepIieBO-Cy/IMHHA TTATOJIOTIS € OJHIEI0 3 aKTy-

MAJI AHOMAJI CEPHSI CEPEJ JITEM M. XAPKOBA:
OCOBJIMBOCTI CTPYKTYPH I IOIIWPEHHS

CepleBo-CyIMHHA TATOJIOTIs € OJHIEI0 3 aKTyaJbHUX NPOOJeM cy-
YacHOI MEIUIIMHU, B TOMY YHCIi ¥ TUTS90r0 BiKy. OCcOOIMBICTIO Oib-
IIOCTi KapAioBacCKyJSIPHUX 3aXBOPIOBAaHb y MITEH € iX TpuBaie Gopmy-
BaHHS, CXWIBHICTh 10 XPOHIYHOTO Mepediry, MaJoCHMIITOMHICTD KITiHi-
YHHX MPOSBIB Ha MEPIIUX €Tarax XBOPOOH.

Mera. YV gursdomy Bili Bce me He HaOymH IOMIMPEHHS BENHKI
KJIHIKO-€NiIeMIOJIOrIYHI JOCHiIOKEHHI. AJe HasgBHI CTaTUCTHUYHI [aHi
JO3BOJSIFOTh ~ aHANI3yBaTH  TCHICHIII Ta  3aKOHOMIPHOCTI, IO
BiZ0OpaxaloTh OCOOJHMBOCTI CEpPIEBO-CYAMHHOI MATOJOTIi B AUTIYOMY
Billi, ii posib y OpMyBaHHI 3/I0POB'Sl TUTSYOTO HACEJEHHS, IO 1 CTalo
METOIO JTaHOT POOOTH.

Martepianun i meroau. IlpoBemeHo aHami3 MEIWKO-CTATHCTUYHOI
nmokymenTarnii 1825 miteir y Bimi 0-18 pokiB, mo crmoctepiraloTbes 3
pHUBOY KapaiomiomnaTiii muctmactrnaroro reHe3y (AKII) y mikyBambpHO-
npodiTaKTHYHUX ycTaHOBaxX MicTa Xapkosa. [loka3zaHHSIM [UIs B3STTS Ha
00k OymM HAsSBHICTH KIIHIYHOI CHMIOTOMATHKH 1 pPE3yJbTaTH
YIBTPa3BYKOBOI'O JOCHI/DKEHHS Cepls Ha amMOylaTopHOMy abo
CTalllOHAPHOMY eTamax OOCTEXEHHS IPU BIJCYTHOCTI OpraHIYHUX
KapJi0BacKyJISIpHUX 3aXBOPIOBAHb.

PesynbraTn. Hajtuactime kiiHiuHa MaHidecraris i, BiAMOBIIHO,
BCTAaHOBJICHHSI J1arHO3y Bif3Havanucs 3 4-x 1o 11-tu pokiB. binbmicTs
MAPC 306epiratoTbCsl MPOTITOM KHUTTS, 1 3 BIKOM MOXYTb HaOyBaTH
CaMOCTIHHOTO KIJIIHIYHOTO 3HAYCHHS, CIIPUSIOYH PO3BHUTKY ITaTOJIOTI abo
CTal04YM YNHHUKOM PU3UKY KapZiadbHOI MaToJIorii.

BucnoBkn. Takum uymHOM, CTpykTypa MAPC cepen miteit
JIMCTIAHCEPHOT TPYIH € HEOJHOPIIHOI0: HAaMOUIBII YacTO PeeCTPyIOThCS
MPOJIaIC MITPaIbHOTO KianaHa — (MepeBaXkHO 130Jb0BaHuUil), aHOMAJILHO
pO3TalloBaHi XOpAM JIBOTO ILUIYHOYKA 1 BIJKPUTE OBallbHE BIKHO;
JIOCUTh PIIKO BUSBIISIOTBCS IPOJIAIIC IHIIMX KJIamaHiB i aHeBpH3Ma
MDKIepeJIcepAHoi nepeTHHKU. [lepBUHHA JIIarHOCTHKA MaluX aHOMaii
PO3BHUTKY CEpIls JOBOIUTHCS MMEPEBaXKHO Ha BiK AiTel Bia 4 10 11 pokis.
Y3aranpHIOOYM OTPUMaHi JaHi, MOXHA Bifa3HauuTH, 1110 MAPC MmaroTh
JIOCUTH BUSIBJICHHS 1 BEIMKY Ta
HEO/IHOPIIHY IPyIy AMCHAHCEPHOTO CHOCTEPEKESHHS.

KoarouoBi ciioBa: kapnioBacKyispHa HaTOJOTis, AITH, CTPYKTYpa,

BHUCOKY YHacCTOTY CKJIaJarOTh

npoJaanc MiTpaJ’IBHOFO KJ1ariaHa, BiZ[KpI/ITe OBaJIbHE BIiKHO.

ABTOp, BiINOBiTaNBLHMIi 32 THCTYBaHH: Savwovm50@mail.ru

rmaToJorii, oco6nMMBO NpHU i MPOBOKYIOYMX YHH-
HUKIB PU3HKY.
[IInpoke BIpoBaJUKEHHS B KIIHIYHY MPAKTHKY

aNbHUX NpoOJEM CydacHOI MEIULIMHHU, B TOMY
yucni # putsidoro Biky. OcoOnuBicTIO OibIIOCTI
Kap/lioBacKyJIsIpHUX 3axBOPIOBaHb y AiTed € ix
TpuBaje (GOPMYBaHHS, CXWIBHICTh 0 XPOHIYHOTO
nepediry, MaJoCHMITOMHICTh KIIIHIYHUX TPOSBIB
Ha TEepIINX eTamax xBopobw. Y To# xe dac, Cy-
YacHUH pIBEHb PO3BUTKY MEIMIUHH JI03BOJISIE
BUSIBJIAITH KOHTHHI'€HTH [ITEH, 110 MAIOTh MiJBU-
IeHy WMOBIPHICTh pealizallii cepleBO-CyInHHOT

exokapziorpagii BIAKpWIO BEIHKI NEpPCIEeKTUBU

Mopdo-
¢yHKIIIOHATBHOTO cTaHy cepild. [lopsaa 3 paHHBOIO

MIPUKHUTTEBOTO BHBYEHHS
JIarHOCTHKOIO BaJl PO3BHUTKY, 3aMajbHUX Ta 1HIIHX
3aXBOPIOBaHb CEPIIEBO-CYIMHHOI CHUCTEMH, 3'SBU-
Jlacsi MOXJIMBICTh BUSBIIATH 1 HEBEINKI CTPYKTYp-
Hi 3MiHH, TaK 3BaHi MaJli aHOMaJlii PO3BUTKY CepLs
(MAPC).
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MAPC mpenctaBisioTh €000 aHATOMIYHI
3MiHM THIIOBOI apXiTEKTOHIKM cepIlsd i MaricTpa-
JIBHUX CYIUH, SIKi HE CYNPOBOKYIOThCS TPyOHMHU
(yHKIIIOHATPHUMHE 200 TeMOAMHAMIYHUMH IIOPY-
meHHsMH. OnHaK, X KJIIHIYHI TPOSBH MOXKYTh
peanizyBaTucsi 4yepe3 0Oarato pOKiB IIicis Hapo-
JOKEHHSI, 4acTO Ha TJIi XPOHIYHUX XBOPOO, 0OTs-
JKYIOUM acoliiioBaHy mnatojorito. Haituactime
MAPC ¢opmyroTbes Ha etanax eMopio- abo OHTO-
TeHe3y SK MPOsB CIaJKOBO OOYMOBJIEHUX IIOpY-
IIEHb CIIOJIyYHOI TKaHWHH 1 PO3TILINAIOTECS B pa-
MKax CHHAPOMY CIOJYYHOTKaHWHHOI IWCIUTa3ii
[1,2,3]

CrieKkTp AWMCINIACTHYHUX KapIialbHHUX 3MiH Pi-
3HoMaHiTHHNA. J[0 HaAHOIALII YacTHUX 3 HUX BigHO-
CATHCS: MPOJIATIC MITPAJILHOTO KJIallaHa, CKTOMIYHI
po3TamoBaHi Xopay i TpabeKyJu HUTyHOUKIB, Bil-
KpHUTE OBajJbHE BIKHO; 70 OLIbII PIAKICHUX - MPO-
Janc iHIIMX KJamaHiB, aCUMETPisl TPUCTYIKOBOTO
AOpTANBHOTO KJlallaHa, aHEeBpH3Ma MiXIepeacep-
JHOI MEepeTHHKH, AWIATAlLis CHHYyciB BanbcanbBu
aoptu i pspn inmmx. barato BapiantiB MAPC mo6-
pe Bimowmi, mpoTe iX aHaTOMis i (YHKIIOHATHHHNA
BIUIMB Ha MiSJIBHICTH CEPIIEBO-CYAWHHOI CHCTEMH
JIO CUX Tip 0OTOBOPIOIOTHCS, HEMAE €IUHOT TYMKH
mpo kiiHiyHe 3HaueHHs MAPC, Oarato 3 sKux
MaloTh HECTAOUIBHHUI XapakTep, MOB'sI3aHUMl 3 po-
CTOM JUTUHU. Tak, MOXIMBUI 3BOPOTHUHN PO3BU-
TOK 301JIBIIICHOTO €BCTaxi€Ba KJiamaHa, mposadyro-
YuX TpeOiHYacTUX M'S3iB B MPaBOMY Iepeacepii,
npodarcy mitpansHoro kiamana (IIMK), 3akpurts
OBAJIGHOTO BiKHA, HOpMali3alis JiaMeTpa Marict-
palbHUX CyAMH. Y TOW e 4Jac, MOKJIMBA acollia-
it MAPC 3 pO3BUTKOM TakuX YCKJIQJHEHb SIK
HEJIOCTAaTHICTh KJIANaHHOTO anapary, iHpeKiitHui
SH/IOKApJIUT, MOPYIIEHHS PUTMY, aX O DPU3HUKY
panroBoi cmepti (LkonpHukoBa M. A., 2008;
Benossopos 0. M., 2009; Kyuepenko A. II.,
2005). € pgani mpo Te, IO CIOIYYHOTKAHHUHHI
aHomarii cepus, 30kpema [IMK, pobuts HeraTns-
HHUH BIUIMB HA CTaH CHCTEMHOI JiSUIBHOCTI, 30Kpe-
Ma, CIIPHUSIOTh 3HMW)KEHHIO KOMIICHCATOPHHUX MOX-
JMBOCTEH CEpIIEBOrO Ta MO3KOBOTO KPOBOTOKY,
110 NPHU3BOJUTH 10 IOTaHOi nepeHocumocTi ¢pizu-
YHHUX HABAHTAXXEHb 1 CXHIIHOCTI 10 HETPUTOMHHUX
craniB (benan 0. B., 2009). Psan mocnigHukiB mo-
Ka3aJy MOPYIICHHS AiacTomigHoi QyHKIIT cepis y
niTeit i gopocnux npu aesikux MAPC, 30kpema npu
eKTOIIYHO po3TamoBaHux xopaax i [IMK [1, 2].

Haiibinpm BUBYEHUMH € ITPOJIAIIC MiTPAIILHOTO
KjarmaHa 1 aHOMaJbHO pO3TallOBaHi (EKTOIIYHi)
xopau JiiBoro nurynouka (APXJIL).

I[IMK — OCHOBHMM METOJOM MiarHOCTHKH €
IBOMipHa exokapziorpadis, 3acHOBaHa Ha Bi3ya-
mizanii mporuHaHHS OfHIET a00 000X CTYIIOK MiT-
paipHOTO KiIamaHa Ounpmre 2 MM 3a JiHito (idpo3-
HOTO KUTBIS B MapacTEepPHAIBHIN MPOEKINI MTOBroi
oci nmiBoro nuryHouka [1, 3, 4, 5]. Kniniusi nposiBu
I[IMK BapirioTh BiJ MiHIMAIbHUX [0 3HAYHHUX 1
BHU3HAYAIOTHCSl CTYNIEHEM  CIIOJyYHOTKAaHHMHHOL
JMCIUIa3ii, BereTaTMBHUMH po3nagamu. IIporHos
ACOIIIOETHCA 3 2 MapKepaMH:

- TOBIIWHOIO MITPaJbHUX CTYJOK (AKi CBiT4aTh
PO HASABHICTH MIKCOMAaTO3HHX 3MiH KJIalaHa) i

- HasgBHICTIO MITpaNbHOI perypriTarii.

B nmanmii wac 3amponoOHOBAaHO BHIUIATH KiJbKa
BapianTiB [IMK:

- [IMK sk oaHa 3 Majux aHOMalid pO3BUTKY
ceplsi, HepiJKO 3yCTPIYaEeThCsl y MAali€HTIB 3 pi3-
HUMH JHUCIUIACTUYHHUMH CHHIpPOMaMHu 1 (EeHOTH-
HaMHM SIK MIPOSIB CMAJAKOBOTO MOPYIIEHHS CIOJNYY-
Hol TKaHuHU (CIICT) i aHOMaNBHOTO PO3BHUTKY
CIOIy9HOTKAaHUHHOTO KapKaca cepIis;

- [IMK sk camocTiiiHe, TeHETHYHO JETePMiHO-
ane CIICT [1, 6].

VY miteit i migmTkiB BuginaoTe [IMK sk Bapi-
aHT HOPMaJBHOTO PO3BUTKY CEpIisl, IHIIUMH CIIO-
BaMH (i310JIOTIYHUI TIpOJIANC, KUl HE CYNpOBO-
JUKY€ETBCS Celn(idHOI0 ayCKYJITaTUBHOKO 1 KiIi-
HIYHOIO CHMIITOMATHKOIO, 8 B KaTraMHe3l B Mipy
3pOCTaHHs 1 PO3BUTKY AMTHHH 3HUKAE, TOOTO €
BiK-3ae)KHUM (QeHomeHoM [4, 7]. Ilpu mpomy,
TpeOa MaTH Ha yBa3i, IO BHUSBICHUH Y AUTHHCTBI
nyxe HemkimmBuid [IMK, Moxe mporpecyBaTu i
MIEPETBOPUTHCS B KIIHIYHO 3HAYYIIUA CHHIPOM.
IneTbest mpo CTyMiHE MiKCOMAaTO3HOI JeTeHepallii,
sKa MOXe OyTH B PI3HMX CErMEHTax MIiTpajbHUX
CTYJIOK, Ha XOpJax i NPU3BOAMTH 10 HEPIBHOMIp-
HOT'O PO3MOiNy TeMOJUHAMIYHOTO HaBaHTAXXCHHS
IpU HApOCTaHHI CTyNeHs MpoJiabyBaHHS 1 peryp-
ritauii. ToMy, 3 orjsily Ha 3HAYEHHS MIKCOMAaTO3-
HOI JlereHepalii B MoAaabIIOMy IIPOTHO31, 3TiTHO 3
pEKOMEHaIIsIMI aMepUKaHChKOI acowiarii cepus,
xBopi 3 [IMK norpeOyroTh nepioguyHOTO KiliHiY-
HOTO KOHTpouo [6, 8].

[Hmoro MAPC, sxa wacrto 3ycTpidaerbes, €
aHOMaJbHO PO3TAIIOBaHI XOpAW 1 TpabeKyu.
€1uHOoi TepMiHOJIOTIT B CyJacHi| JiTepaTypi mo10
JAHUX CTPYKTYp HeMae. ABTOPU BUKOPUCTOBYIOTh
pi3HI BU3HAYEHHS: TIOMIJIKOBI, JOJAaTKOBi, aHOMa-
JBHI, eKTomiYHI Xopau abo Tpabekymu. B ocranHi
POKH, 3 TOJINIIEHHSAM SKOCTI anapaTypH, 4acToTa
BUSIBJICHHSI AaHOMAJIBHUX XOPJ Y AiTeH MOXe J0cs-
ratu 80 % — 90 % [1, 3, 9, 10, 15]. Ha cporomHi
BHU3HA4eHO 3B'130K APX 3 cepueBumMu apuTmisiMu,
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IpU I[bOMY OCOOJIMBOTO 3HAYCHHS 3 TOYKH 30DpYy
APUTMOTECHHOCTI, HAaNalOTh MHOXWHHHUM (OiibIme
3-X) 1 MO3JOBXXHBO PO3TAIIOBaHUM Xopaam. Pos-
BHUTKY JAiacTomigHOi MUCOYHKIII cepus MOXYTh
cnpusTH MHOXUHHI 1 onepeuni APX. OnyGmiko-
BaHi pe3ynbratn OpeMiHreiiMCbKOTro J0CIiIKEeH-
HS migTBepAMIH B3aeMo3B'sizok APXJII 3 cucro-
JIYHUMH OIyMaMH HesicHoro mnoxomkenHs i EKD
o3HakaMHu Tineptpodii siBoro nuryHouka [11]. Y
TOM JKe 4ac, € BCl MiACTaBH BBa)kKaTH, IO MOOIH-
HOKi BEPXiBKOBiI XOpau i TpaOeKylIn MO>KHa pPO3T-
JSIIATH SK BapiaHT HOPMH.

Binkpure oBanbHe BikHO (BOB) BimHOCHTBCS
0 (peTanpHUX KOMYHiKamii, QpyHKIiOHye BHYTpi-
HIHBOYTPOOHO, a Y YacTUHM AITeH, 1 micist Hapo-
JUKeHHsS. Y HopManbHUX (i3i0JOriYHUX yMOBax
OBaJIbHE BIKHO 3aKPUBAETHCS IPOTATOM IEPIIOTO
POKY Micisl HapOPKEHHS, POTe 33 JaHUMH BeEJH-
KOTO JOCIIPKEHHS, 3aCHOBAHOIO Ha OUIBII HIX
9000 ayTormciii, mOIMPEHICT, HOro B 3araimbHii
momyAnii KoxuBaeTbes Big 15 mo 35 %. YV Ginb-
IIOCTI BUMAJAKIB JaHa aHOMAisl KIIHIYHO HE IPO-
ABISIETHCS, aJie 3a HU3KH YMOB MOXXE CTaTH IPH-
YUHOI0 PO3BHUTKY IMapajoKcaibHOi emOoiii (mpo-
XOJDKEHHsT eM00J1a Oyab-IKO1 IPUPOIU 3 BEHO3HOT
CUCTEMHU B apTepiajbHy). B nuHaMili MOXINBO SIK
CaMOCTIifHe 3aKpPHUTTS OBAJILHOI'O OTBOPY IO Mipi
JIOPOCITIIIaHHS INTHHHU, TaK 1 HOTO PO3LIMPEHHS 3
gacoM, npudomy 3Haune [10, 12, 16].

HesBaxxaroun Ha JIOCTaTHIO KUIBKICTH CHOCTe-
PEeXKEHb, SKI BHCBITIIOIOTH Pi3HI acleKTH KIiHiY-
Horo 3HaueHHss MAPC y miTeil, cTaBieHHS O HUX
3aJMIIa€ThCsl HEOAHO3HaYHMM. bepyun no yBarm
3HaYHy NONIMPEHICTh i, B OUTBIIOCTI BHUMAJKIB,
CIPHUATIUBUE mepedir 1 mporuo3, 6arato KIiHIIIH-
cTiB B3araii He po3rsiaats MAPC sk matosiori-
YHUHA CcTaH. [HIN, TPyHTyIO4YHMCh Ha OaraTOpidHHUX
CIOCTEPEKEHHSIX, BBAKAIOTh, L0 TaKe TBEP/XKEH-
HSl He MOXKHa IOIIMPIOBATH Ha BCIX 1HIUBIAYyMIB
3 JAHUMH CTPYKTYPHHMH OCOOJIMBOCTSIMH CEpIS.
Jloka3oM ciIy>kKuTh MiABUIICHUH PU3UK BUHUKHEH-
HS y OMX oci® apuTwmiid, TpombGoembouil, iHpek-
ITHOTO EeHJIOKapAWTYy, CEpLEeBOi HEIOCTaTHOCTI
[1, 3,13].

BizomocTi mpo moOmmMpeHicTh MalIuX CTPYKTY-
PHHUX aHOMAaJill PO3BHTKY Cepsl BKpail cymeped-
quBi (Bix 40-50 % mo 95-98 %), mo 0O6ymoBIICHO
iX BHIOM, BHPA3HICTIO KIiHIYHUX MPOSIBiB, PO3i-
JHHOIO 3JIATHICTIO anapaTypH, KOHTHHIEHTOM 00-
crexenux [1, 3, 4, 9, 14]. 3anumarotbest JUCKyTa-
OenpbHUMHU OaraTo TEpMiHOJOTIYHUX Ta Kiacugi-
KamiiHuX acrekTiB. HeoOxigHa omiHKa iX y Biko-
BOMY acCIEKTi: Ba)XKJIMBO BH3HAYMTH, 110 € aHATO-

MO-(i310JIOTIYHOI0  OCOOJUBICTIO  3POCTAIOYOr0
cepIs, a 0 aHOMAJIi€l0, BiIXUICHHSIM BiJ] HOpMa-
JBHOTO WOTO PO3BUTKY. BimcyTHICTH WiTKOCTI Ta
JIOKa30BOCTI B WX NMHUTAHHAX YCKIAIHIOIOTH PO-
00Ty meaiaTpiB, 0COOIMBO MEPBUHHOI JAHKU OXO-
pOHU 3I0POB'sL.

AKXTyaJbHICTh TPOJOBXKEHHS JOCHIIKEHb B
LOMY HanpsMKy oOyMOBJIEHa HE TiJIbKH Meany-
HUMHM acIeKTaMH, a ¥ CollialbHUMH IpoOIeMaMu.
HeoOxigHo BupimryBaTH HUTaHHI TPO AOIMYCTH-
MicTh 1 o0csarn (i3MYHHX HaBaHTAXEHb, BHUOIp
npodeciifHOl IiTBHOCTI, MOMKJIMBOCTI HECEHHS
BIfICBKOBOI CITyXO0H i T.xI.

Mera. Y nguTsdoMy Bimi Bce IIe HE HaOyIH
NOUIMPEHHS BEJIMKI KIIHIKO-eMiIeMioJIoriuHi goc-
JIKEHHS. AJle HasBHI CTaTUCTUYHI JaHi J03BO-
JSIFOTH aHaJi3yBaTH TEHJEHIII Ta 3aKOHOMIpHOCTI,
mo  BigoOpaxalTh  0COONMBOCTI  CeplLeBo-
CYIMHHOI TATOJOrii B AMTAYOMY Bili, 1i posb y
(hopMyBaHHI 3IOPOB'S TUTAIOTO HACEICHHS, IO 1
CTaJIO METOIO 1aHOi POOOTH.

Marepiaau i Mmeroau nocaigkennsi. IIpose-
JICHO aHali3 MEIUKO-CTaTUCTHYHOI AOKyMEHTaIii
1825 miteit y Bimi 0—18 pokiB, M0 CHOCTEPITarOTh-
Csi 3 MPHUBOJY KapaAioMiomaTiii JUCIIACTUYHOTO
reresy (JKII) y nikyBanbHO-pOQiTaKTHYHUX
ycTanoBax micta Xapkosa. [loka3aHHSIM s B3SIT-
Ts1 Ha OOJIK OyJIM HasBHICTH KJIIHIYHOT CHMITOMA-
THKH 1 pe3yJIbTaTh yJIbTPa3ByKOBOI'O JOCIIHKEHHS
cepus Ha amOymaTopHOMY ab0 CTalmioHaApHOMY
eTarmax 0OCTeXCHHs IPH BiJCYTHOCTI OpraHIYHHX
Kap/110BacKyJISIPHIX 3aXBOPIOBAHb.

PesynbraTn nociiikeHHsi Ta ix 0o0roBopeH-
Hsl. 32 CTaTeBHM CKJIQJIOM CIiBBIJHOIIECHHS XJIOT-
YUKIB 1 JiBYaTOK OyJI0 MPUOIU3HO OJHAKOBUM,
NpU HE3HAYHOMY NepeBakaHHI XJIOMYMKIB: Tpyma
XJIONMUMKIB ckiama — 946 ocio (51,8 %) i rpyma
niBgatok — 879 ocib (48,2 %). BikoBa cTpykTypa
JIMCIIAaHCEPHOT IpyNH JiTeil NpejacTaBieHa Ha Ma-
moHKy Ne 1.

Sk BUIUIMBAE 3 JaHWX, NIPEJCTABICHUX Ha Ma-
mroHKy Ne 1, mitu y Biti 0—6 pokiB cknamu 28,3 %,
nitn 7-14 pokie — 47,6 %, mitm 15-18 pokiB —
24,1 %. Tobto, 6mu3bKO 2/3 BCiX CIOCTEpEKyBa-
HUX TAIi€HTIB Oynu MKiasHOTO BiKy. Januit gakr
o0ymMoOBNIeHUH, MalOyTh, K KIIiHIYHOIO MaHidecTa-
Li€0 Y Mipy AOPOCTIIIaHHS AUTHHH, PE3YIbTATOM
Iii HecnpuATIHBHX (DAaKTOpPIB cepeloBHINA, TaK i
301JIBIICHOI0 MEJWYHOI aKTHUBHICTIO, OCOOJIMBO B
OCTaHHI POKH, POJLIIO NMPOQIUIAKTUYHUX OTJLINIB 3
JIOCTYITHICTIO YJbTPa3BYKOBOTO OOCTEKEHHS CepLs.

[Tpu ananizi moyomoi BiKOBOI rpymnu 3BepTa-
Ja Ha cebe yBary npuOJIM3HO OJHAKOBA KUIBKICTh
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nmitedt B miarpynax 2—3 pokiB i 4—6 pokiB (247—
135% 1 257-14,1 % BiAmoBiAHO), TPU LHOMY
Mayi aHomalii pO3BHTKY cepIi y HiTeH Mepuioro
poky kuTTs BusiBieHi jume y 0,7 %. 3a3zHadeHi
0COOJMBOCTI BIJNOBINarOTh BiKOBil (hizionorii

MAPC, MOB'I3aHI N 3 KJIIHIKO-
exokapaiorpadiuHoro MaHidecramiero Mo Mipi
3pOCTaHHA 1 PO3BHUTKY IOUTHHH, TU(EpPEHIiIOBaH-
HSM 1 3pOCTaHHAM CEpLEBUX CTPYKTYp, IO TPHUBa-
10Tb.

15-18 pokis

11-14 pokis

7-10 pokis

4-6 pokis

2-3 poKun

0-1 pik

24,05%

25,42%

25,19%

14,08%

13,53%

0,00% 5,00% 10,00%

15,00% 20,00% 25,00% 30,00%

Pucynok 1 — BikoBa cTpyKkTypa AnCHaHCePHOI rpynu aiTei

Cepen mamieHTiB 10 1 poky xxutts MAPC Oynu
MPEICTaBICHI AHOMAIBHO-CKTOMYHIMA XOpIaMH
JBOTO MUTYHOYKA 1 MDKIIEPEICEPAHUM CIIONy4YeH-
HSM 0 TUNY (YHKIIOHYIOUOT'O OBaJILHOTO BiKHA.

Crpykrypa okpemux MAPC cepes miteit micta
XapkoBa npenctasieHa B Tadauii Ne 1. Sk Bumiu-

Ba€ 3 JaHUX Tabnwii, OLTBIIICTE JiTel AucmaHcep-
HOI TPYTIH CIIOCTEPIrancs 3 MPUBOAY 130JI0BaHUX
MAPC, a came: [IMK, BOB i exTomigHo po3Tario-
BaHi xopau JjiBoro uuryHouka (38,4 %; 18,8 % i
15,1 % BixmoBigHO).

Tadauusa 1 — Crpykrypa oxkpemux MAPC cepen aiteii M. XapkoBa

Oxpemi Buau MAPC A6-c OJm,)Tﬂa %
KITBKiCTD
[Iposnarc MiTpaibHOTO KIIaany 700 38,4
[Iposnarc MiTpanbHOTO KJIallaHy + aHOMAJILHO PO3TAIIOBaHI XOPIH 320 17,5
[Ipomnarc MiTpanbHOTO KJIanaHy + BIIKPHUTE OBaJbHE BIKHO 40 2,2
Binkpure oBaigbpHE BIKHO 344 18,8
Binkpure oBanpHE BIKHO + aHOMAJIBHO PO3TANIOBaHI XOPAH 122 6,7
AHOMAJIEHO PO3TAIIOBaHI XOPIU 276 15,1
THmre 23 1,3
Bceroro 1825 100

Cepen BCIX MAaI€HTIB 3 JAUCIUIACTUYHUMU
cTpykTypHuMHU aHomaiismu cepi [IMK Bcranos-
JIEHO OiNbIil, HIX y MOJOBUHH namieHTis (58,1 %),
npu npomy i3onpoBanuil [IMK — y 38,4 % nireit,
[IMK y moenHaHHI 3 aHOMalbHUMHU XOpJIaMH — Y
17,5 % 1 [IMK y noegHaHHi 3 BIIKPUTHM OBallb-
HUM BikHOM — y 40 miteii (2,2 %).

VY rpyni giteit 3 [IMK nepeBaxano nposnady-
BaHHs | crymens — 569 miteit (53,7 %). IIponady-
BaHHA 2-TO CTymeHs BctanoBiieHo y 287 (27,1 %)

namiedTiB i [IMK 3-To cTymeHsi aiarHOCTOBaHO
numie y 2-x aiteil. HaBeneHi mMOKa3HUKH BigMOBi-
JAIOTh JIITEPaTypHUM JAaHUM IpO HaWOimpmry mo-
LIMPEHICTh IPOJIANCy MITpaJbHOTO KiamaHa I-To
CTYHIEHs SK Majoi CTpyKTypHOI aHOMaiii, acoui-
1HoBaHOI 3 3arajbHOI0 HeJU(EPEHLIHOBAHOIO CIIO-
JYYHO-TKaHWHHOIO jaucruiasietro. IlorpanundHi Ba-
pianTH nponabyBanHs 1-2 1 2—-3 cTymneHiB ycTaHo-
BiaeHo y 19,4 % 1 0,9 % naiteii BiAMoOBigHO.
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MirtpanbHa perypritaris B mexax 1 i 1-2 cty-
MeHiB, TOOTO TEeMOAWHAMIYHO Majio 3HauyIla, Bif-
3Hayaymacs B 14 BHIagkax, MEpeBaXHO y AiTeH 3
IIMK, sixmii nepeBuye [-uif CTymiHb.

Cepen ananizoBanoi rpymu giteii APX BcraHOB-
neni y 15,1 % mnauieHTiB, y NO€QHAHHI 3 1HIIUMHA
MAPC —y 24,2 % niteli nucniaHcepHOI Tpyny, Haii-
6inpmr vacto — 3 [IMK (17,5 %). Menmia npeacras-
JeHicth yactotu 3yctpivanbHocTi AXJIII mopiBHS-
HO 3 JIaHUMH NONYJBILIIHAX TOCTiPKEHb 00yMOBIIe-
Ha THM, 10 B Mipy HAaKONWYEHHS 3HaHb PO IPOTHO-
CTHYHY XapaKTePHUCTHKY EKTOIYHUX XOp, 3Iiic-
HIOETBCSI IU(EpPeHIIHOBaHAN MiAXig A0 KIiHIYHOL
OIIHKH Ta B3ATTS IiTeH MiX IUCTIAHCEpHWH HATIIL:
0C00JIMBE 3HAUYCHHS MAIOTh TeMOJIUHAMIYHO 3HAYYIIII
AQHOMAJIbHI XOp/IH, SIKi CTBOPIOIOTH YMOBH JUISl TYp-
OyJICHTHOCTI KPOBOTOKY 1 MOKYTh BIUIMBATH Ha BHY-
TPIIIHBOCEPIEBY T€MOJMHAMIKY, a TaKOX MOXKYTh
OyTu acomiloBaHi 3 NOPYLIEHHSIMH PUTMY 1 IPOBij-
HOCTL. Y Tpymi MAaIi€eHTiB, IO CIIOCTEpiramucs 3
AXJIII 'y 3,6% piTeld [iarHOCTOBAaHO —CHHII-
pom/peromMer WPW, o IHUKTYe CIiOCTepe:KeHHS iX
1 SIK TIAITIE€HTIB 3 TU3PUTMISMHU.

OYHKITIOHYIOYE OBaJbHE BIKHO, SIK BapiaHT MiX-
nepencepiHoi KOMyHiKalii, BusiBieHudd y 27,8 %
JITEH, 3 HUX B SKOCTI CaMOCTiHHOI aHOMaii y 344
nauieHtiB (18,9 %), y 8,9 % nireit y noenHanHi 3
aHomaipHuMHK xopaamu i [IMK (6,7 i 2,2 % Binno-
BifgHO). ITimxoau 10 AiarHOCTHUKH Ta KIIHIYHOI iH-
TepHpeTanii OBaJbHOTO BiKHA € OJHHUMHU 3 Hai-
Oimpmn muckyTaOenpHUX. B mimomy HaBemeHi maHi
HE cynepedaTh JITepaTypHHM JKepelaM IIpo Io-
mmpenicte BOB. V T1oif ke 4ac, Mae micie BHpa-
JKeHa BapiaOeNbHICTh TPYIT TUCIIAHCEPHOTO OOIIKY
niteir 3 BOB mo okpeMux paiioHax MicTa, 1110, Ma-
OyTb, € BiJOOpaKECHHSIM ICHYIOUMX TOYOK 30py Ha
JlaHy mpooyiemMy.

Cepen inmmx MAPC B rpyni aucrnaHcepHOro
CIIOCTEPE)KEHHsT HaWOUIbII 4YacTO IpeJCcTaBiIeHa
aHeBpU3Ma MiKmnepeacepaHoi nepetuHkn — 1,1 %,
y 19 nireit — nposnarnc TpUKYCITiATEHOTO KIallaHy,
ak cynytHii [IMK, y 2-x — npouaric aopransHOTro
KJIaIany.

BucHoBku

Takum umHOM, cTpykrypa MAPC cepen nirteit
JUCTIAHCEPHOI TPYNH € HEOMHOPITHOK: HAWOIIbII
4acTO PEECTPYIOTHCS MPOJIANC MiTPaIbHOTO KJlara-
Ha — (TepeBaXHO i30JbOBAHMH), aHOMAJIBHO PO3-
TAIIOBaHI XOPAM JIiBOTO MIIyHOYKA Tal BiAKpUTE
OBaJIbHE BIKHO; JOCUTH PIKO BHSIBISIIOTHCS TIPO-
JIaTiC 1HIIWX KJIAMaHiB i aHeBpU3Ma MiKIepeacepi-

AmHaniz Biky nmite#i npu BusBienHi MAPC i
B3ATTS Ha JUCIIAHCEPHHUHA OOJIK IOKa3aB, MO Haii-
yacTilme KIiHIYHa MaHidecTamis i, BiAOBIAHO,
BCTaHOBJICHHS JiarHO3y Bina3zHaudamwmcs 3 4-x mo 11-
TH pOKiB (46,4 % niTeil), 110 BiAMOBIa€ K HEepioay
aKTMBHOTO POCTY JiTEH, Tak i MPOBEICHHIO MOTJIHU-
OJICHNX MEIWYHUX OIVISIIB MPpH OopMIICHHI IiTel
HE TUIBKU B JOIIKUIBHO-IIKIJIBHI YCTQHOBH, a H y
BUIAJKaX MOYATKy 3aHATh Y CIOPTHUBHUX CEKIIISX.
Haitamkde nepBuHHE BUABICHHA Y MiUTITKIB 15-18
pokiB (4,3 %), mo oOymoBieHO, MaOyTh, BepUPi-
KaIli€lo CTPYKTYPHHX AaHOMAJii Ha IOMepenHix
BIKOBHX €Tamax.

Bimpmicte  MAPC  30epiraroTecsi TpOTATOM
KHTTSI, 1 3 BIKOM MOXYTh HaOyBaTH CaMOCTIHHOTO
KJTIHIYHOTO 3HAYCHHS, CIPHUSIOYU PO3BUTKY IATOJO-
rii a0 cTaro4YM YMHHUKOM PU3HMKY KapHiajbHOi ma-
TOJIOTIT: eKCTPAcUCTOINII NMPU HECHpaBKHIX XOpHaax
JMBOr0 NUTYHOYKA, MapaJOKCAIBLHOI eMOouii mpu
BIIKPUTOMY OBaJbHOMY BiKHI, CTEHO3y aOpPTH IIPH
acuMeTpil TPHUCTYJIKOBOTO AaOpPTAIBHOTO KIIAIaHy,
TpoMOOEeMOOJIIYHIM YCKITaIHEHHIM TPH aHEBPU3Mi
MDKIEpeAcepaAHol MepeTHHKU. MiKkcoMaTo3Ha Jere-
Hepallis CTYJIOK 1 XOpJ MpOrpecye 3 BIKOM 1 MOXe
Oytu npudnHOIO nepdoparii cTysnok i/abo po3puBy
XOp/1 MiTPaJIbHOTO KJIallaHy B CTapIIOMY Bili (6).

[To mipi HaKONMYEHHS JAaHHUX JOCIIHKEHb BCTa-
HOBJICHO, LIO B IPOLECI POCTY 1 PO3BUTKY OpraHis-
MY HaKOMHUYYIOTHCS Je(EKTH B CUCTEMI CIIOJIY4HOI
TKaHUHH: OUTKaX MO3aKIITHHHOTO MaTpHKCy, dep-
MeHTax, KiiTinHaX. [lonireHHuii XxapakTep aucrasii
cnoxyqroi TkanuHM (JCT), 9ucineHHicTs CTPYKTYP,
3aJy4eHHX Yy MAaTOJIOTIYHMH TIpOIeC, 3HAXOIAThH
BiTOOpaXeHHS B KOHKPETHUX KIIHIYHHX IPOSBAX
JCT, sixi MOXKyTh 3MiHIOBaTHCS 3 BiKOM. | yac mosi-
BU KJIIHIYHUX O3HAK CIAJKOBUX MOPYIICHb CIIOJIY-
YHOI TKAaHUHH 3QJIC)KHUTH BiJl 3AKOHOMIPHOCTEH TeH-
HOI ekcrpecii i GakTopiB 30BHILIHBOTO CEPEOBU-
ma. BaxiuBo, 1110 4uM paHille BOHH IPOSBISIOTh-
csl, THM BipOTiJHIIIE MiarHO3 i HaHiMOBipHime He-
CTIPUATIIMBUHA MPOTHO3, IO CIIiI BPaXOBYBaTH IIPH
JMCIIAHCEPHOMY CIIOCTEPEKEHH] TAKUX XBOPHX.

HOi mepeTwHKH. [lepBHHHA MiarHOCTHKA MalluX
aHOMAJTI PO3BUTKY CEpIS JOBOJUTHCS MEPEBAKHO
Ha BiK nitedd Bim 4 mo 11 pokiB. Y3aranbHIOIOYH
oTpuMaHi JaHi, MOXHa Big3HauuTH, Mo MAPC
MalOTh JIOCUTh BHUCOKY YacTOTY BHUSIBJICHHS 1 CKJIa-
JIAIOTh BEJIMKY Ta HEOJHOPIAHY TpYIy AHMCIIaHCEp-
HOTO CTIOCTEPEKEHHSI.
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IlepcnekTHBY NOAAIBLIINX A0CTIIKEHD

onmaneme BuBuerHs MAPC 3 po3poOkoro diT-

KX KPUTEPIiB MOJATBIIOTO CIIOCTEPEKECHHS IiTeH i

KondukT inTepecis

cTpaTh(iKaIi€r0 PU3NKY TO3BOJUTH ONTHMI3yBaTH
OpraHi3allifHO-METOMNYHI MUTAHHSA IUCIAHCEPHOI
poOOTH 1 cIpHATHME BIOCKOHAICHHIO JTiKyBaJIbHO-
PO ITAKTUIHOT JOIOMOTH JWUTSIYOMY HACEICHHIO.

ABTOpH 3asIBIIIOTH IIPO BiZCYTHICTH KOH(MIIKTY iHTEpECiB.
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LOCALIZATION AND HISTOLOGICAL STRUCTURE OF
SPINAL CORD TUMORS IN PATIENTS IN SUMY REGION

Spinal cord tumors include tumors developing from its parenchyma,
vessels, roots and membranes.

The main theory of the formation of spinal cord tumors is the poly-
etiological dysontogenetic theory. According to this theory, hereditary
factors, dysembriogenesis, trauma, carcinogenic effects, viral infection,
intoxication, radiation, etc. play an important role in the development of
tumors.

Although scientists keep finding out more about genetic and envi-
ronmental factors influencing the development of many types of tumors,
spinal tumors are still a relatively unknown subject. Spinal tumors par-
tially contain pathological genes, but in many cases, researchers don't
know what causes these genetic changes.

Tumors of the central nervous system (CNS) make up 12% of all tu-
mors, tumors of the spinal cord — 3% of nervous system disorders, in the
structure of malignant lesions of the CNS — 1,4-5%, occur mainly at the
age of 20-60 years. In children, as well as in elderly and senile persons,
these tumors are rare. Most often, they develop not from the brain mat-
ter, but from the surrounding tissue, and when they increase in size, they
compress the spinal cord.

Spinal tumors are usually divided into primary and secondary. The
group of primary tumors include tumors, originating from the brain mat-
ter (intramedullar tumors), and those that grow from the membranes of
the brain, roots, vessels (extramedullar tumors). Extramedullar tumors
are much more common (in 80% of all spinal tumors) than intramedullar
tumors.

Extramedullar tumors can be both subdural and epidural. The majori-
ty of extramedullar tumors are subdural. Occasionally there are tumors,
some of which are located inside the dural sac, and some — outside the
dura mater, they are subdural-epidural tumors, as well as epidural-
extrovertebral tumors.

Among extramedullar tumors the most commonly diagnosed are
meningiomas and neurinomas, among intramedullar the most common
are ependymomas, less common are astrocytomas and oligodendrogli-
oma. Glioblastomas of the spinal cord is extremely rare; the most com-
mon metastases from the posterior fossa are medulloblastomas.

Intracerebral tumors of the spinal cord are characterized by greater
biological benignity, than similar brain tumors. Extracerebral spinal cord
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tumors have no such differences in their biological properties.

In general, spinal cord tumors are more common in elderly patients.
Neurinomas and meningiomas predominate in adults, and ependymomas
and dysgenetic tumors (teratoma, epidermoid cysts) — in children.

Peculiarities of etiopathogenetic aspects, clinical course, influence on
socio-economic factors encourage further improvement of diagnosis and
more detailed study of this type of tumors.

Materials and methods. The analysis of medical records of patients
with spinal cord tumors, who were hospitalized in neurological depart-
ments of the Sumy Regional and 4th City Clinical Hospitals in 2015-
2018 was carried out. 69 clinical cases were processed in order to inves-
tigate the prevalence of spinal cord tumors in the Sumy region, the char-
acteristics of the disease in this group of patients, the leading symptoms,
methods of diagnosis and treatment.

The analysis of statistical data, obtained after processing of the re-
search materials, was carried out using the licensed version of the IBM
SPSS Statistics 17 software.

Our study significantly established that, according to the histological
structure, in 46 patients (28 women and 18 men) meningiomas were pre-
dominant and that in 31 patients they were located at the level of Th6-
Th12. Mainly in 42 patients (33 women and 9 men, p<0.05) spinal cord
neoplasms were localized at the level of Th6-Th12, with extramedular-
intradural tumor location — 57 patients (38 women and 19 men).

According to our study, pain syndrome significantly prevailed in 42
patients (35 with extramedular-intradural tumor localization).

The study of the histological structure of tumors depending on their
localization is an integral part of both diagnosis and treatment, and an
important component of predicting the quality of life of the patient.

Key words: spinal tumors, clinical syndromes, magnetic resonance
tomography.

Corresponding author: Tsyndrenko@ukr.net

JIOKAJIIBAIIIA TA T'ICTOJIOTTYHA CTPYKTYPA IMYXJIMH
CIIMHHOT'O MO3KY ¥ XBOPUX B CYMCBKII OBJACTI

AKTyalbHicTh. Y Halll 9ac MyXJIMHU CIIHHHOTO MO3KY, CITHHHOMO3-
KOBHX OOOJIOHOK 1 KIHCHKOTO XBOCTa JIarHOCTYIOTBCSI HE 4acTo, aje ixX
KypaOeJIbHICTh HANpsIMy 3aJ€KHUTh BiJl MIMOWHHM 3HAHb JIKaps IIOJO
0cOOIMBOCTEH TOYATKOBUX IIPOSIBIB 3aXBOPIOBAHHS, iX BHSBICHHS 13
(hopMyBaHHSIM IHIUBIAYATFHOTO MiAXOY A0 TAKTUKA BEJICHHS TAIli€HTA,
PO3pOOKOIO TUIaHIB JIIKyBaHHS, BPaXOBYIOYH MOJKJIMBI YCKJIaJHEHHS Ta
NporHO3 nepelbiry. 3a TaHMMH HalllOHAJIBHOI TPOTPaMH PEECTPY MyXIIHMH
(NPCR) Ta nporpamu criocTepexeHHs, eIliIeMioIorii Ta BUXiTHUX TOKa-
3uukiB myxiuH (SEER) B Amepui 3a 2004-2007 pp. (oxoruieHo 99,2 %
nomyJisIIii) Oyio 3apeecTpoBano 2576 3mosikicHuX 1 9136 moOposkicHUX
MEepBUHHUX MYXJHMH CIIMHHOIO MO3Ky. 3arajibHa 3aXBOPIOBAHICTh CKJIa-
mae 1,08 ma 100 000, 3 gacrororo 0,99 na 100 000 y xinok i 1,15 y do-
JIOBIKiB.

Merta Ta 3aBganHa: [lopiBHATH B3a€MO3B’SI30K MiX TiCTOJOTIYHOIO
CTPYKTYpPOIO, PIBHEM ypa’KeHHS, IPOBIAHUM KJIIHIYHUM CHHIPOMOM Ta
JIOKJTi3aI€l0 MyXJIMH CIUHHOTO MO3KY Y XBOPHX.

Marepiann Ta mMeroau. byio nposeneHo aHani3 MEIMYHHX KapT
XBOPHUX 13 MyXJIMHAMH CHMHHOTO MO3KY, SIKi 3HAXOAMINCS Ha CTallioHa-
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pHOMY JIIKyBaHHI y HEBPOJIOTIYHUX BiamiieHHsIXx CyMcbKoi 00JacHOI Ta
4-i micpkoi KIiHIYHUX JiKapeHs y 2015-2018 poxax. Byio omnpansoBano
69 KIIHIYHAX BHIAJAKIB i3 METOI0 JOCHIIHKEHHS MOIIUPEHOCTI IMyXIINH
cnrHHOTO MO3Ky B CyMCBKiff 00macTi, ocoOmmBocTell mepediry 3axBo-
PIOBaHHS y JaHOi IPyNHU MAli€HTIB, MPOBIAHUMHA CUMIITOMaMHM, METO/IIB
JIIAarHOCTUKY Ta JIIKYBaHHS.

OO0poOKa CTaTUCTUYHHX JIaHUX, OTPUMAHHMX IICJIsl ONPALIOBaHHS Ma-
TepiajiB IOCIIKCHHS, MPOBOAMIACS 3a JOMOMOIOI0 JIIIEH31HHOT Bepcii
nporpama IBM SPSS Statistics 17.

Hammm nmociiKeHHAM BipOTiTHO BCTAHOBJIICHO, IO 3a TiCTOJIOTiY-
HOIO CTPYKTYpoIo y 46 xBopux (28 kiHOK i 18 4oJOBiKiB) mepeBakain
MeHiHTioMH, mo y 31 mariedta posramoByBaiucs Ha piBui Th6-Thl2.
[MepeBaxno y 42 xBopux (33 xiHku Ta 9 4onoBikiB, p < 0,05) HOBOYTBO-
pEHHST CITHHHOTO MO3KY JIOKami3yBaiucs Ha piBHi Th6-Thl2, i3 ekcrtpa-
MEAYJISAPHO- IHTPaAypPATbHUM PO3TAIlyBaHHAM MYyXJIHHA — 57 MAIli€HTIB
(38 xinok i 19 vosogikiB). Y 42 nauientiB (35 — i3 ekcTpaMenyssspHO-
IHTpa ypajJbHUM PO3MIIIEHHSM NYXJIHHH), 32 JAaHHUMH HAIIoro JOCi-
JOKEHHSI, BIPOTiTHO NepeBaXkaB 00JIbOBUI CHHIPOM.

BuBUeHHS TiCTONIOTIYHOT CTPYKTYpH HOBOYTBOPEHB 3aJI€KHO B 1X
JOKaji3alii € HeBiJ €MHOI0 YaCTHHOIO SIK JIarHOCTHKH Ta JIKyBaHHS,
TaK i BAXJIMBUM KOMIIOHCHTOM IIPOTHO3YBAaHHS SIKOCTI KHTTS XBOPOTO.

Kiro4oBi cioBa: criHanbHI MyXJIHHH, KIIHIYHI CHHAPOMH, MarHIT-
HO-Pe30HaHCHA ToMorpadis.

ABTOp, BiAnoBiga LHuUii 3a JuctyBanns: Tsyndrenko@ukr.net

Introduction from the brain matter, but from the surrounding

Spinal cord tumors include tumors developing tissue, and when they increase in size, they

from its parenchyma, vessels, roots and membranes compress the spinal cord [5,6]. _
[1]. Spinal tumors are usually divided into primary

and secondary. The group of primary tumors
include tumors, originating from the brain matter
(intramedullar tumors), and those that grow from
the membranes of the brain, roots, vessels
(extramedullar tumors). Extramedullar tumors are
much more common (in 80% of all spinal tumors)
than intramedullar tumors [7].

Extramedullar tumors can be both subdural and
epidural. The majority of extramedullar tumors are
subdural. Occasionally there are tumors, some of
which are located inside the dural sac, and some —
outside the dura mater, they are subdural-epidural

The main theory of the formation of spinal
cord tumors is the polyetiological dysontogenetic
theory. According to this theory, hereditary
factors, dysembriogenesis, trauma, carcinogenic
effects, viral infection, intoxication, radiation, etc.
play an important role in the development of
tumors [2].

Although scientists keep finding out more
about genetic and environmental factors
influencing the development of many types of
tumors, spinal tumors are still a relatively
unknown subject. Spinal tumors partially contain
pathological genes, but in many cases, researchers tumors, as well as epidural-extravertebral tumors [7].

don't know what causes these genetic changes [3, Among  extramedullar  tumors  the  most
4]. commonly diagnosed are meningiomas and

neurinomas, among intramedullar the most
common are ependymomas, less common are
astrocytomas and oligodendroglioma.
Glioblastomas of the spinal cord is extremely rare;
the most common metastases from the posterior
fossa are medulloblastomas [8].

Intracerebral tumors of the spinal cord are
characterized by greater biological benignity, than

Tumors of the central nervous system (CNS)
make up 12% of all tumors, tumors of the spinal
cord — 3% of nervous system disorders, in the
structure of malignant lesions of the CNS — 1,4-
5%, occur mainly at the age of 20-60 years. In
children, as well as in elderly and senile persons,
these tumors are rare. Most often, they develop not
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similar brain tumors. Extracerebral spinal cord
tumors have no such differences in their biological
properties [8].

In general, spinal cord tumors are more
common in elderly patients. In addition, there are
age distribution features within different groups of
tumors: neurinomas and meningiomas predominate
in adults, and ependymomas and dysgenetic tumors
(teratoma, epidermoid cysts) — in children [9].

Peculiarities of etiopathogenetic aspects, clinical
course, influence on socio-economic factors
encourage further improvement of diagnosis and
more detailed study of this type of tumors.

Materials and methods. The analysis of
medical records of patients with spinal cord tumors,
who were hospitalized in neurological departments
of the Sumy Regional and 4th City Clinical
Hospitals in 2015-2018 was carried out. 69 clinical
cases were processed in order to investigate the
prevalence of spinal cord tumors in the Sumy
region, the characteristics of the disease in this
group of patients, the leading symptoms, methods
of diagnosis and treatment.

The analysis of statistical data, obtained after
processing of the research materials, was carried
out using the licensed version of the IBM SPSS
Statistics 17 software.

Study results. A total of 69 patients' medical
histories were analyzed, whose age ranged from 35
to 60 years, 34 women and 35 men. The average
age of the patients was 50.5 = 15.5 years.
Significantly (p<0.05) according to the results of
histological ~ examination,  meningioma  was
diagnosed in 46 (66.6%) patients (28 (60.8%)
women and 18 (39.1%) men), ependymoma in 8
(11.59%) patients (4 women and 4 men),
schwanoma in 4 men (5.7%) and chondroma in 4
(5.7%) women. In 7 (10.1%) patients, the
histological structure of the tumor was not verified.
In order to determine the localization and level of
the lesion magnetic resonance imaging (MRI) with
intravenous contrast enhancement was used, that
was performed using devices with magnetic field
induction at least 1.5 T in dynamics. It was
significantly (p<0.05) found that in 42 (60.8%)
patients the lesion was located in the thoracic
region at the level of Th6-Thl2 vertebrae (33
(78.5%) women and 9 (21.4%) men), in 15 (21,7%)
patients in the thoracic region at the level of Thi-
Th6 vertebrae (9 (60%) women and 6 (40%) men),
in 12 (17,3%) patients in the lumbar region at the
level L1-L3 vertebrae (8 (66,6%) women and 4

(33.3%) men). Depending on the level of lesion and
the results of histological examination,
meningeoma of the thoracic region was
significantly (p<0.05) most often diagnosed at the
level of Th6-Thl2 vertebrae (in 31 (44.9%)
patients), also schwanoma was confirmed in 4
(5.79%) patients at this level. In 7 (10.1%) patients,
the histological structure of the tumor was not
verified. At the level Th1l-Th6 meningioma was
confirmed in 15 (21.7%) patients. At the level of
L1-L3 ependymoma was verified in 8 (11.5%)
patients and chondroma in 4 (5.79%) patients.
Depending on the localization of the tumor it was
located — indramedularly-intradurally (8 (11.59%)
patients), extramedularly-intradurally (57 (82.6%)
patients) and extradurally (4 (5.79%) patients). In 4
(5.79%) women, the tumor localization was
extradural, in 38 (55.07%) women and 19 (27.5%)

men — extramedular-intradural, in 4 (5.79%)
women and 4 (5.79%) men - intramedular-
intradural. The distribution was significant (p <
0.05).

The studied patients were distributed
(distribution was significant, p<0.05) according to
identification of the main clinical syndrome: pain,
radicular and sensitivity disorders. Pain syndrome
was observed in 42 (60.8%) patients, radicular — in
4 (5.79%), sensitivity disorders were recorded in 23
(33.3%) patients. Among  patients  with
extramedular-intradural location of the tumor, pain
syndrome was observed in 35 (50.7%) patients,
radicular — in 4 (5.79%), sensitivity disorders were
recorded in 15 (21.7%), in patients with
intramedular-intradural location, pain syndrome
was observed in 4 (5.79%) patients, sensitivity
disorders — in 4 (5.79%), in patients with extradural
location, pain syndrome was observed in 4 (5.79%)
patients.

Discussion. The results of our study are
consistent with the data, contained in literature,
which we analyzed when planning the work. That
is, the space-occupying lesion tumors of the spinal
cord are probably more often localized at the level
of Th6-Th12 with extramedular-intradural location
of the tumor, with a likely predominance of pain
syndrome, as also evidenced by the data of Pronin
I. M., Kornienko V. M. described in Diagnostic
Neuroradiology, as well as the data of Livshits A.V.
described in the textbook "Spinal Cord Surgery".
The histo-topographical peculirities of our study
also corresponded with the statistical data,
presented in the edition of the cancer registry.
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Conclusions
Our study significantly established that,
according to the histological structure, in 46

patients (28 women and 18 men) meningiomas
were predominant and that in 31 patients they were
located at the level of Th6-Th12.

Mainly in 42 patients (33 women and 9 men,
p<0.05) spinal cord neoplasms were localized at the
level of Th6-Th12, with extramedular-intradural
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COMPARATIVE FEATURES OF OPEN SOURCE SOFTWARE
PRODUCTS FOR THE DEVELOPMENT OF AN AUTOMATED
BREAST CANCER DIAGNOSTIC PROGRAM

Breast cancer is one of the most common cancer diseases in the
world among women. The reliability of histological verification of breast
cancer depends on pathologist’s experience, knowledge, his willingness
to self-improve and study specialized literature. Digital pathology is also
widely used for educational purposes, in telepathology, teleconsultation
and research projects. Recently developed Whole Slide Image (WSI)
system opens great opportunities in the histopathological diagnosis
quality improvement. Digital whole-slide images provide the effective
use of morphometry and wvarious imaging techniques to assist
pathologists in  quantitative and qualitative evaluation of
histopathological preparations. The development of software for
morphological diagnosis is important for improving the quality of
histological verification of diagnosis in oncopathology. The purpose of
this work is to find and benchmark existing open-source software for the
whole-slide histological images processing. Choosing an open source
program is an important step in developing an automated breast cancer
diagnosis program.

The result is a detailed study of open-source software: ASAP, Orbit,
Cytomine and QuPath. Their features and methods of image processing
were analyzed. QuPath software has the best characteristics for
extending it with an automated module for the cancer diagnosis. QuPath
combines a user-friendly, easy-to-use interface, customizable
functionality, and moderate computing power requirements. Besides,
QuPath works with whole-slide images with immunohistochemical
markers; features implemented in this software allow making a
morphometric analysis.

QuPath saves time for a graphical user interface development and
provides a scalable system to add new key features. QuPath supports
third-party MATLAB and Python extensions.

Keywords: breast cancer, digital pathology, whole-slide image, his-
topathological diagnosis, automated diagnostic program.
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Introduction

Breast cancer is one of the most common cancer
diseases in the world among women [1]. It amounts
23-27% of malignant neoplasms found among
women and develops twice as often as cancer of
some other localization [1]. The reliability of
histological verification of breast cancer depends on
knowledge,
willingness to self-improve and study specialized
literature. Due to the facts above, the issue of high-
information technologies)
expert system development is relevant not only for

morphologist’s  experience,

tech (using advanced

MOPIBHAUIbHA  XAPAKTEPUCTUKA MOXKJIABOCTEN
INPOTPAMHUX MPOAYKTIB 3 BIAKPUTHUM KOJIOM
JOCTYIIY IS PO3POBKHA ABTOMATHM30BAHOI
IMPOTPAMHU JIATHOCTHUKH PAKY MOJIOYHOI 3AJI03U

Pak mooanoi 3amo3u (PM3) — oHe 3 HaifYacTIITUX OHKOJIOTIYHMX 3a-
XBOPIOBaHbB y CBITi cepel JKIHOK 3 BUCOKOIO 3aXBOPIOBAHICTIO Ta CMEPTHi-
ctro. HaniliHicTs TicTonoriunoi Bepudikamii paky MOJIOYHOI 3aJI031 3ajie-
JKUTH BiJl TOCBiAy, 3HAHb MATOJIOTa, HOTO TOTOBHOCTI O CAMOBIOCKOHA-
JIGHHS Ta BUBYEHHs criemianizoBanoi miteparypu. Lludposa mnartomoris
TaKOXX LIMPOKO BUKOPHCTOBYETHCS B HAaBYAJIBHUX I[IJISIX, B TEJIENIATOJIOT I,
TEJICKOHCYJBTAIlISIX Ta HAYKOBO-AOCTIAHUX Tpoekrax. HemonaBuo pos-
po6nena cuctema Whole Slide Image (WSI) BiakpuBae BenuKi MOXKITHBO-
CTi B MOKpAIICHHI SKOCTI TiCTOMATOJIOTIYHOI AiarHOCTHKH. Po3pobka pi3-
HOMAaHITHOTO TIPOTPaMHOTO 3abe3nedeHHs AT MOPQOIOTIYHOI JiarHOC-
THKH - BXXJIUBUN HAMPSIMOK IS TiJBHUIICHHS SKOCTI TiCTOJIOTIIHOT BepH-
(hikarii giarHO3y B OHKONATOJOTii. MEeTOI0 poOOTH € MOMIYK Ta MOPIiBHI-
THHUH aHaNi3 ICHYFOUHX MMPOTPaMHUX 3aC00iB 3 BIIKPUTHM BUXiTHHM KO-
JIOM JUTI 0OpOOKH TTOBHO-CIIAMJOBUX TiCTOJIOTIYHUX 300pa)KCHB.

Y pe3ynbrarti 3iHCHEHO JeTanbHe JOCTIIPKSHHS TPOrPaMHUX HPOIYK-
TiB 3 BiAKpuTUM BuXigHuM kKomoM ASAP, Orbit, Cytomine ta QuPath.
[IpoanainizoBaHO iX OCOOJMBOCTI Ta METOAU OOPOOKH 300pa)KeHb, HA OC-
HOBI sKuX OyJ0 BHM3HAa4eHO, L0 mporpaMHe 3abesmedeHHs QuPath mae
HaWKpallli XapaKTepUCTUKH JUIsi BUKOPUCTaHHS y po3poOlli aBTOMAaTH30-
BaHOI IPOTPaMH JiarHOCTHUKH OHKOJIOTiYHOI maroiorii. QuPath moennye B
co0i 3pyuHHii ipocTuii iHTepdeiic, PO3MHPIOBaHICTh (PYHKIIOHATY KOPH-
CTYBabKMMH MOJYJSIMH Ta BiJICYTHICTh BHCOKHX BHMOT JIO OOYHCITIOBa-
mpHOT moTyxHOCTi. Kpim mporo, QuPath HanpaeneHuit Ha poOOTY 3 TOB-
HO-CTIAWJIOBUMH 300pa)KCHHSAMHE 3 IMYHOTICTOXIMIYHUME Mapkepamu; (y-
HKIIii, peanizoBaHi B JaHOMY NPOTrpaMHOMY 3a0e3leueHHi, JI03BOJISIOTh
MPOBOJUTH MOP(HOMETPHYHMIT aHAITI3.

Bukopucranus QuPath nonomoxe 36epertu yac Ha po3poOKy rpadiu-
HOTo iHTep(elcy KOpUcTyBaua i HajacTh CUCTEMY, Ky MOXHA PO3IINPIO-
BaTH - JI0OJJaBaTH HOBI KJIFOYOBI (QyHKIT, Bu3HaueHi meroro. QuPath minr-
pHMY€ PO3LIMPEHHS, PO3POOJICHI 3a JOMOMOIO PI3HUX MOB IPOrpamy-
BaHHs, BKmodatoun MATLAB Tta Python.

KirouoBi ciioBa: pak MonodHoi 3034, HuppoBa MaTOJOTis, MOBHO-
craiinoBe 300pakeHHs, TICTOMATONOTYHA TiarHOCTHKA.

ABTOp, BignoBizanbHuii 3a ucryBanus: pathomorph@gmail.com

pathologists but also for every woman waiting for
reliable morphological verification of the malignant
process of the mammary gland with an accurate
assessment of receptor status.

Digital pathology is also widely used for
educational purposes, in telepathology,
teleconsultation, and research projects [2]. Digital
his pathology allows you to share slides and annotate
them much easier. Downloading and uploading the
annotated sets of data creates new opportunities for
e-learning and knowledge sharing in the sphere of
pathological anatomy.
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Recently developed Whole Slide Image (WSI)
system opens great opportunities in the
histopathological diagnosis quality improvement [3].
This innovation is the complete digitization of
histological preparation of any pathology in high
resolution. Digital whole-slide images provide the
effective use of morphometry and various imaging
techniques to assist pathologists in quantitative and
qualitative ~ evaluation  of histopathological
preparations [4].

Development of morphological diagnostics
software is important for improving the quality of
histological verification of the diagnosis in
oncopathology [5].

The purpose of this work is to find and
benchmark existing open-source software for the
whole-slide histological image processing.

Results. Among existing open-source software
for the whole-slide histological image processing, we
are to find the most suitable one with extensible
program interface to supplement it with a custom
automated module using Deep Learning with the
methods  of  information-extreme intellectual
technology of comparative pattern recognition. The
analysis of existing packages and programs before
the algorithm development phase allows reducing the
time for the program and graphical interfaces
implementation and focusing on the set goal. The
analysis was performed on software with extensible
program interface which is designed to work with
whole-slide images.

We have studied ASAP, Orbit, Cytomine and
QuPath open-source software products in details.

ASAP Software (Automated Slide Analysis
Platform) is an open-source platform for
visualization, annotation and analysis of multi-
resolution histopathology whole-slide images. The
developers of the platform note that “ASAP consists
of several key-components (slide input/output, image
processing, viewer) which can be used separately. It
is built on open-source packages like OpenSlide, Qt
and OpenCV but also tries to extend them in several
meaningful ways” [7].

The feature of this software is its support for the
third-party vendors” whole-slide image formats via
OpenSlide. ASAP can read not only scanned images
from Olympus, Aperio, Hamamatsu, Ventana
machines, but also fluorescence images in Leica
Image File format (LIF). In the ASAP program
environment, one can write “generic multi-resolution
tiled TIFF files for ARGB, RGB, Indexed and
monochrome images (including support for different
data types)” [7]. ASAP supports Patches - image
primitives, that can be used as a part of image
processing filters. OpenCV connection and the
viewer based on Qt allow visualizing whole-slide
images responsively and fast. The platform provides
various annotation tools (fig. 1) with spline,
polygonal and point markers. ASAP stores the
annotation info in XML-format to make it easier to
use for some other purposes.

Figure 1 — Flexible annotation tools for whole-slide images in ASAP

One of the benefits of this program is on-slide
visualization of image analysis and machine
learning results such as segmentation masks with
customizable lookup-tables. Libraries for reading
and viewing the whole-slide images can be

extended with custom plugins in order to add new
functionality to ASAP. One should use ‘file-
formats’, ‘tools’, ‘extensions’ and ‘filters’
interfaces for that. Another feature, as specified in
the official ASAP documentation “is the integration
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of on-the-fly image processing while viewing
(current examples include colour deconvolution and
nuclei detection)” [7].

Currently one can install ASAP using only
Linux or Windows x64 Operating Systems. ASAP
uses non-specific for other platforms libraries, so
the installation and compilation should not cause
any problems. Configuring ASAP one should take
into account that it depends upon the following open-
source third-party libraries:

e Boost (http://www.boost.org/)

e DCMTK

(http://dicom.offis.de/dcmtk.php.en)

e JasPer
(http://www.ece.uvic.ca/~frodo/jasper/)
libjpeg (http://libjpeg.sourceforge.net/)
libtiff (http://www.libtiff.org/)

OpenCV (http://www.opencv.org/)
OpensSlide (http://openslide.org/)

PugiXML (http://pugixml.org/)

Qt (http://mww.qt.io/)

SWIG (http://lwww.swig.org/) (only for
Python wrapping of the 10 library)

e unittest++ (https://github.com/unittest-

cpp/unittest-cpp)

o zlib (http://www.zlib.net/)

ASAP components can be also built separately,
so you can configure the system for specific
purposes using custom libraries. The ‘Package-on-

install” option allows building a binary setup-
package.

The open-source software for the whole-slide
analysis Orbit Image Analysis was developed at
Actelion  Pharmaceuticals Ltd, now ldorsia
Pharmaceuticals Ltd by Manuel Stritt in Java. Orbit

Image Analysis software has sophisticated image
analysis algorithms: “tissue quantification using
machine learning techniques, object/cell
segmentation, and object classification are the basic
ones. Region of interest (ROI) can be defined by
manual annotations or via a trainable exclusion map”
[8]. Orbit’s algorithms are aimed at processing the
whole-slide scanned images that can be of gigapixel
size. Integration with other software like Omero and
Spark is available with support for using image
servers. One can also run Orbit offline using NDPI-,
SVS- and SVS-formatted whole-slide images. To
reduce the load on the computing power of the
machine, one can use Spark software as a scale-out
infrastructure. The advantage of Orbit for developers
is that it provides an extensible API to add custom
modules.

On the Orbit software official web-page is noted:
“machine learning-based tissue quantification allows
the domain expert to train the system-specific (e.g
stained) tissue classes and to quantify them (compute
the ratio of different tissue classes, e.g. percentage of
collagen in a tissue)” [8].

Orbit Image Analysis function allows to segment
object (e.g. such objects like nerve cells etc). This
feature is “based on trainable foreground/background
classes” [8]. Image Analysis output such as intensity,
shape etc can be used later for object classification.

Based on machine learning, object classification
(fig. 2) helps to divide the output data after object
segmentation into classes. One can specify these
classes also by using examples. As well as ASAP,
Orbit provides the ROI annotation feature: regions of
interest can be highlighted manually or automatically
through the trainable exclusion map.

Figure 2 — ROI Object Classification in Orbit
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“Orbit’s context-based structure classification is
based on the so-called structure-size, a surrounding
area for each pixel, which is used to compute
several features on multiple image resolutions.
These features describe the structure of the
underlying tissue or other biological sample and are
used as an input for a Support Vector Machine
(SVM) to discriminate regions within the image”
[9]. With this approach, one can create a model in a
short amount of time specifying just a few training
regions.

Cytomine is open-source software written in
Java for the whole-slide image analysis using
machine learning algorithms. The software was
developed by The Cytomine Company. Cytomine
allows to upload and work with 3DHistech MRXS-,
Aperio SVS-, generic-tiled TIFF-, Hamamatsu
VMS-, Leica SCN-, NDPI-, Philips TIFF- and
OME-TIFF-formatted whole-slide images. Cloud-
Based image storage and sharing services are
provided (but paid).

Cytomine supports image annotations as well as
ASAP and Orbit. ROI or regions of interest can be
highlighted with polygon, rectangle, ellipse or
custom annotation instruments. Unlike previous
products, Cytomine allows describing ROI structure
elements manually or using structured vocabularies
(ontologies). Consolidation of image atlases is also
possible: used for analysis custom images can be
used as input to the machine learning algorithm.

Image analysis in the Cytomine software
environment is performed using “machine learning
algorithms (fig. 3) implemented on modern, multi-
core architectures and computing clusters.
Algorithms  for the recognition of tissue
substructures, cell types, and landmarks can be
trained by experts to speed-up and refine the
detection and quantification of the most relevant
biological objects in your images.” [10] Extensible
API allows changing or complementing algorithms
in order to make final results more accurate.
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Figure 3 — Cytomine Whole-slide Image Processing Algorithm
The benefits of Cytomine include its browser. The Cytomine software Ul and UX is

extensibility: its functions can be extended with
custom algorithms, plug-ins and web applications.
It is possible to interact with Cytomine from third-
party software owing to RESTful API. Cytomine
Python and Java clients are already available, but
other programming languages can be used as well.
Another feature of the software is the existence
of  web-application; unlike the  previous
counterparts (ASAP and Orbit), Cytomine lets you
work with the web application directly in the web

constantly updated.

Cytomine official web-page [10] gives full
access to the Open Image Collection with the
whole-slide images of the tissue morphology. One
can use them for the program algorithm testing or
some other purposes. Cytomine  Official
Documentation [11] provides detailed instructions
for installing and operating this software.

QuPath is a cross-platform open-source
software written in Java for digital pathology
whole-slide image analysis. The software was
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created at the Centre for Cancer Research & Cell
Biology at Queen’s University Belfast, as part of
research projects funded by Invest Northern Ireland
and Cancer Research UK. Now the University of
Edinburgh maintains the QuPath software [12].

QuPath software has extensible annotation and
visualization tools, novel algorithms for common
tasks, e.g. cell segmentation and tissue microarray
dearraying. It also has interactive machine learning
on the board, e.g. for cell and texture classification,
an object-based hierarchical data model, with
scripting support, extensibility with new features
and different image sources support. QuPath
provides integration with other tools, e.g.
MATLAB and ImageJ.

Overall, QuPath aims to provide researchers
with a new set of tools to help with bio-image
analysis in a way that is both user- and developer-
friendly.

QuPath software provides a flexible and fast
whole-slide image (usually more than 40 GB)
viewer. Such functionality as “biomarker
quantification (nuclear, cytoplasmic & membranous
biomarkers) can all be quantified quickly using
automated segmentation algorithms combined with
trainable cell classification” [12]. QuPath's software
benefits include support for tissue micro-arrays:
automated dearraying of Tissue Microarrays and

the ability to view related cores side-by-side
(fig. 4). Expert tumour detection is also available:
tumour identification algorithms can be applied
directly to regions of interest without the need to
highlight separate tumour areas. QuPath provides
swift whole-slide image analysis: huge areas are
split into smaller ones and are analyzed with
effective algorithms which do not require high
computing power requirements. Another advantage
is the flexible object classification: object
classification can be done using default classifiers,
such as Random Forest, or one can create
customized algorithms changing classification
parameters. QuPath features include interactive
tools: “extensive tools for slide navigation,
annotating areas, exporting image regions or
counting cells - either manually, or using automated
cell detection” [12]. The last but not the least is that
one can perform a detailed analysis of the script
using powerful debugging tools that allow one to
log and compare performance results. Important
benefits of the QuPath software platform are the
ability to use custom scripts and share data using
ImageJ or other open-source tools, image imports
from cloud storages etc. QuPath data structures
allow complementing original scripts to perform
specific customized analysis.

Figure 4 — QuPath Tissue Microarray Support

Other features of QuPath software are analytics
and data export (fig. 5). They allow creating
“interactive results tables, histograms, scatterplots

& survival curves directly within QuPath, or
exporting results in standard formats to import into
other software if required” [12].
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Figure 5 — QuPath Analytics and Export Tools

QuPath visualization codes the objects with
specific colours corresponding to their features.

One of the main advantages of QuPath is the
ability to work with a wide variety of OpenSlide
whole-slide image formats: Aperio (.svs, .tif),

Hamamatsu (.vms, .vmu, .ndpi), Leica (.scn),
MIRAX (.mrxs), Philips (.tiff), Sakura (.svslide),
Trestle (.tif), Ventana (.bif, .tif), Generic tiled TIFF
(.tif), ImageJ TIFF, JPEG, PNG.

Table 1 — Features of open-source software for the whole-slide histological images processing

Software
Features ASAP | Orbit | Cytomine | QuPath

Reading scanned whole-slide images from different vendors + + +
Output data in different formats + + + +
Annotation tools + + + +
Analysis result visualization + - + +
Extensibility + + + +
Cross-platform - - + +
Computing power dependence + + -
Third-party services integration - +
Consolidation of image atlases - - +
Web-app - - + -
Paid services - - + -
Data exchange - - - +

Conclusions

In the course of the study, the open-source
software for the analysis of whole-slide images of
tissue histology was analyzed; they are ASAP,
Orbit, Cytomine and QuPath. The features and
methods of image processing software were
identified. QuPath software has the best
characteristics for extending it with an automated
module for the cancer diagnosis. QuPath combines

a user-friendly, easy-to-use interface, customizable
functionality, and moderate computing
requirements. QuPath works with the whole slide
images with immunohistochemical markers; this
software features implemented allow doing
morphometric analysis.

QuPath saves GUI development time and
provides the extensible API. QuPath maintains
custom MATLAB and Python extensions.
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CYTOLOGICAL EXAMINATION OF EXPERIMENTAL
PURULENT WOUNDS IN THE TREATMENT OF SILVER
NANOPARTICLES IN ULTRASOUND CAVITATION

The treatment of purulent wounds is an important problem of
modern surgery. Antibiotic resistance of bacteria dramatically reduces
the effectiveness of traditional methods of treatment. Previous studies
have indicated that silver nanoparticles have good antibacterial activity
and do not cause bacterial resistance. Low-frequency ultrasound
improves the bactericidal properties of nanoparticles, as well as plays
an important role in cleaning wounds from purulent-necrotic tissue and
delivering nanoparticles to the site of infection. The combination of the
properties of silver nanoparticles and low-frequency ultrasound
requires careful investigation in the treatment of purulent wounds.

The purpose of the study was to substantiate the effectiveness of
the treatment of purulent wounds with silver nanoparticles and low-
frequency ultrasound by cytological examination.

Materials and Methods. This study was carried out on 60
laboratory rats, which were equally divided into 3 groups. In the first
group, treatment was carried out by low-frequency ultrasound; in the
second group, a solution of silver nanoparticles was used together with
low-frequency ultrasound; in the third, control group, a 0.05%
Chlorhexidine solution was used. Silver nanoparticles with a size of
10-60 nm were synthesized by the polyol method.

Results. The study showed that there were no statistically
significant  differences between the ultrasound, silver
nanoparticles/ultrasound and Chlorhexidine groups on the first day. On
the third day, a statistically significant increase in phagocytic
neutrophilic leukocytes and fibroblasts was observed in the silver
nanoparticles/ultrasound group compared with the first day. In
comparison with the Chlorhexidine group, the number of monocytes
(2.2 and 4.2 times) and macrophages (1.4 and 1.9 times) increased in
the ultrasound and silver nanoparticles/ultrasound groups respectively,
and the necrotic type of cytograms was not determined. On the seventh
day, granulation tissue began to appear in the silver
nanoparticles/ultrasound group, the percentage of leukocyte
destruction decreased (by 4.5 times), microorganisms were almost not
detected, regenerative types of cytograms appeared for the first time.
The number of neutrophils in the control group exceeded the analogous
parameter of the ultrasound group by 2.4 times and the silver
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nanoparticles/ultrasound group by 3.8 times. The number of fibroblasts
became significantly larger in the ultrasound (2.2 times) and the silver
nanoparticles/ultrasound (2.3 times) groups, compared with the group
where Chlorhexidine was used. On the tenth day, the number of
fibroblasts and cells of the monocytic-macrophage series increased in
the control group, which indicates later regenerative processes. On the
tenth day, there was a complete epithelization of wounds in the silver
nanoparticles/ultrasound group, while healing occurred on day 12 in
the ultrasound group, and on day 21 in the control group.

Conclusions. The combined use of silver nanoparticles and low-
frequency ultrasound significantly improves the cytological parameters
of wound healing of purulent wounds and has clear advantages over
the ultrasound monotherapy and the use of Chlorhexidine. The
presented method reduces the treatment time and can be prospectively
introduced into surgical practice.

Key words: silver nanoparticles, cytology, ultrasound, purulent
wounds.

Corresponding author: p.myronov@med.sumdu.edu.ua

NUATOJIOI'TYHE JOCJIKEHHSI EKCHEPUMEHTAJIBHHAX
THIMHUX PAH IIPU JIKYBAHHI HAHOYACTHUHKAMHU
CPIBJIA B YMOBAX YJIbTPA3ZBYKOBOI KABITALIT

Pobora MpPUCBSIYCHA IUTOJIOTIYHOMY IOCIIIKEHHIO
€KCHEPUMEHTAIIBHIX THIMHUX paH MpH JiKyBaHHI HU3bKOYaCTOTHUM
YIBTPa3ByKOM  Ta  HaHOYaCTHHKAMH cpibma B yMOBax
HU3bKOYaCTOTHOI'O YIbTPa3ByKy. EkcrnepuMeHT BuKOHaHUM Ha 60
O1MX HeNiHIWHUX JabopaTOpHUX LIypax, siKi OynM MOpiBHY MOJiNEH]
Ha 3 rpynu. B mepuuiii rpyni jikyBaHHs 3A1HCHIOBANIOCH XipypriuHUM
HU3bKOYACTOTHUM YJIbTpa3BykoBuM amnaparom YPCK 7H-22. B npyriit
rpymi o0poOKky pan 3xilicHroBanu amaparom YPCK 7H-22 3 0,01 %
PO3UYMHOM HAHOYACTHHOK Cpibiia 3 HACTYITHUM HaKJIQJaHHSIM MapieBoi
noB’s13ku, 3moueHoi 0,02 % po3yMHOM HAHOYACTHHOK cpibna. B
TpeTiil, KOHTPOJIBHIN rpymi, NiKyBaHH 3ailicHIOBanu 0,05 % pozunHOM
XJIOPTeKCHINHY.

LlurosioriyHe  JOCHIJPKEHHS ~ BUKOHYBaJOCh 32  METOJHUKOIO
M. II. ITokposcrkoi Ta M. C. MakapoBa y moaudikamii J[. M. HITei-
HOepra. OIiHIOBaJIOCS BiJICOTKOBE CIIBBIAHOIIEHHS KJIITHH, CTYHIiHb
JeCTPYKITii HEUTpOodimiB, HasBHICTh Ta po3TauryBaHHs
MIKPOOpraHi3MiB, THIIM IIMTOTPaM, 3MIiHM KIITHHHOTO CKJany B
JIMHAMIII, TEpMiHH eTiTem3ariii.

Bcranosineno, 110 TIpEeACTABICHII crocio MMOEIHAHOTO
3aCTOCYBaHHS HAaHOCTPYKTYpPOBAaHOTO cCpi0iia Ta YJIbTPa3ByKOBOI
KaBiTamii copuse Kpamiid emiMiHaIii MiKpOOHOTO OOCIMECHIHHS,
NPU3BOANTH /O JOCTOBIPHOTO 3MEHILICHHS 4YHCIa HEHTpodiabHHX
JIEWKOIUTIB Ta JICHKOIUTIB B cTajii AecTpyKIii, 30iIbIIeHHS BiICOTKA
(arouuryrounx JIEAKOIUTIB, ¢$ibpounTis, ¢ibpobinacris,
SHAOTENIOMUTIB Ta emiTeNiaTbHUX KIITHH, IO CBIYHUTH PO KPaIIHi
aHTHOaKTepiadbHUK 1 MpoTH3anaJbHUN e€(PeKT Ta BKa3ye Ha 3HAYHO
IIBU/IIII TIPOIECH OYMINEHHS Ta pereHeparlii THIHHUX paH.

KombinoBane = 3acTocyBaHHS  HAHOYACTHHOK  cpibma  Ta
HU3bKOYACTOTHOTO YIJIBTPa3BYKy 3 YypaxyBaHHSM CTajii paHOBOTO
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3HaYHI TepeBard TMOPIBHAHO 3 MOHOTEpaIli€ro

YIBTPa3ByKOM Ta TPAaXWIiHHUM JIKYBaHHSAM XIJIOPTEeKCHAMHOM 1 €
MEPCTIEKTUBHUM [T 3aCTOCYBAHHS B MIPAKTHUIl THIHHOT Xipyprii.
Keywords: HaHo9acTHHKH Cpibia, [UTOJOTIS, YIbTPa3ByK, THilHI

paHH.
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Introduction

Today the problem of purulent wound
treatment remains one of the most urgent in
surgery. Pyoinflammatory skin and soft tissues
diseases occupy one of the leading places in the
structure  of  nosocomial infections and
complications [1]. The urgency of the problem
increases due to the development of resistance of
many strains of microorganisms to antibiotics and
antiseptic agents [2]. Antibiotic resistance
dramatically reduces the effectiveness of
traditional methods of treatment, requires constant
updating of the arsenal of drugs and the use of
complex and expensive treatment methods [3]. As
a consequence, surgeons often note purulent
complications in the postoperative period (15-
22%) and cases of generalized forms of infection
(3-6%) [4, 5]. Unsatisfactory treatment results are
gaining socio-economic importance.

To the present day, many of the issues of local
treatment of purulent surgical infection remain
open. At the same time, the requirements for
primary surgical treatment of a purulent wound
have increased, the effectiveness of which can be
significantly increased due to modern methods of
active influence on the nidus. The search of
effective combinations of physical treatment
methods and antiseptics that can release active
substances into the wound for a long time, which
will reduce the frequency of dressings and
accelerate the healing processes, is being carried
out [6]. One such antiseptics is silver
nanoparticles (SNP), which are able to release ions
and maintain an antibacterial effect for a long time
[71.

Silver, as an antibacterial agent, has been used
since ancient times [8]. However, over the past
few decades, great interest has been drawn to the
nanosilver, the structure of which reveals
significantly new physical and chemical properties
and functionality due to its nanosize. SNP exhibit
a strong antibacterial activity against a wide range
of microorganisms, fungi and viruses [9].

Resistance of bacteria to silver does not occur at
all or occurs in very rare cases [10].

According to previous studies [11], the
antibacterial properties of SNP are enhanced under
the influence of low-frequency ultrasound (US)
due to reduction of their agglomeration. In
addition, US is also able to independently carry
out a destructive effect on microorganisms and has
a very important effect of phonophoresis, due to
which the delivery of active substances into the
thickness of the body tissues occurs [12]. This is
especially important in the treatment of abscesses,
phlegmon, postoperative complications, when it is
necessary to ensure the availability of the drug in
hard-to-reach places. The cavitation destructive
effect of US helps to cleanse wounds from
purulent necrotic tissues and, due to its low
traumatization, does not cause damage to viable
tissues [13].

Considering the above mentioned, the
combination of the properties of SNP and low-
frequency US is pathogenetically justified and
requires careful study in the treatment of purulent
soft tissue diseases. An important condition for
improving the treatment effectiveness is to
understand the cellular composition of wound
exudate, which reflects the successive stages of
healing.

According to K. Yao, L. Bae and W. Yew [14],
when choosing a treatment method, it is necessary
to take into account the phases of the wound
process (inflammation, regeneration, scarring and
epithelialization) in order to purposefully
influence certain means. The proposed new
method of treatment of purulent wounds allows to
accelerate the healing process due to the targeted
mechanical and antibacterial effects of US with
SNP in the first phase and antiseptic wound
treatment with SNP in the first, second and third
phases of the wound process.

Purpose: to conduct a comparative cytological
study of imprint smears of experimental purulent
wounds in the treatment of low-frequency
ultrasound, silver nanoparticles under ultrasonic
cavitation in comparison with chlorhexidine.
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Materials and study methods.

The study of the peculiarities of the cytological
pattern of skin regeneration was carried out on 60
white nonlinear laboratory rats in compliance with
the "European Convention on the protection of
vertebrates, used in experiments and other
scientific purposes” (Strasbourg, 2005) and the
"General ethical principles of animal experiments"
approved by the Fifth National Congress on
Bioethics (Kyiv, 2013). A model of a purulent
wound was created by abscess formation: the
wound defect was applied in the interscapular area
with subsequent filing of a gauze swab moistened
with a mixture of microorganisms S. aureus, E.
coli and P. aeruginosa for three days. The
experimental animals were equally divided into 3
groups: two main and one control.

In the first (20 rats) main group ("US"), the
treatment of wounds was carried out by low-
frequency ultrasound in saline solution with the
help of a surgical ultrasound apparatus for the
rehabilitation of biological objects URSK 7N-22
with a resonant frequency of 26.5 kHz, followed
by the imposition of a sterile gauze bandage.

In the second (20 rats) main group
("SNP+US") treatment of wounds was carried out
by low-frequency US (URSK 7N-22) with 0.01%
SNP solution followed by the imposition (until
complete healing) of gauze bandage moistened
with 0.02% SNP solution, size 25-60 nm,
synthesized by the polar method in an ethylene
glycol solution (p.a. > 99.9%) using
polyvinylpyrrolidone (K25) [11].

Treatment with low-frequency US in the main
groups was carried out only in the first phase of
the wound process. The duration of US treatment
depended on the area of the wound defect and
averaged 1 min/1 cm?.

In the third (20 rats), control ("Chlorhexidine")
group after evacuation of purulent necrotic
masses, wound treatment was carried out with
0.05 % chlorhexidine solution (registration
certificate No. UA/5492/01/01, the validity period
is unlimited from 19.05.2017) followed by the
imposition of a sterile bandage.

Cytological examination was carried out by the
M.P. Pokrovskaya and M.S. Makarov method in
D.M. Steinberg's modification. Imprint smears
from each experimental animal were made on the
1st, 3rd, 7th, 10th, 14th day of the experiment,
dried, fixed for 5 minutes in methyl alcohol and

painted according to Romanovsky-Gimza. The
cytograms were examined under a Nikon E 100
microscope. The cellular composition of imprint
smears was represented by the following types of
cells: neutrophils, lymphocytes, monocytes,
polyblasts, fibroblasts, endotheliocytes, etc. The
percentage of cells, the degree of destruction of
neutrophils, the location of microorganisms (intra-
and extracellularly), the types of cytograms,
changes in cell composition in the dynamics, the
timing of epithelization were evaluated. The cells
were counted in 12-15 fields of vision with
determination of an arithmetic average.

The results were processed on a personal
computer using the programs "Microsoft Excel"
and "Statistica 6.0". Statistical processing of the
results was carried out by the method of
variational statistics using the Student's criterion.
The difference in values was considered
significant at p < 0.05.

Study results and discussion.

On the 1st day of observation, no statistically
significant differences in the cellular composition
of imprint smears were found. Necrotic and
degenerative inflammatory types of cytograms
were observed in all groups (Diagr. 1). Detritus,
erythrocytes (many in the state of hemolysis),
single eosinophils and a large number of
neutrophils with gram-positive and gram-negative
microflora, which was located extracellularly,
were prevalent on the smears. Macrophages,
fibroblastic cells and epithelium were absent. Only
a small number of neutrophils were intact, the
greater part is represented by various signs of
dystrophic changes in the nucleus (pycnosis, lysis,
rexis) and in the cytoplasm (vacuolation,
fragmentation, intracellular oedema).

On the 3rd day (Table 1) neutrophilic
leukocytes, as before, were predominant in the
cellular composition of all groups, but the number
of unchanged neutrophils and Ilymphocytes
slightly increased. Starting from the third day in
all groups the transformation of monocytes into
macrophages mainly with incomplete
phagocytosis can be observed. There was a
statistically significant (p < 0.05) increase in
phagocytic neutrophil leukocytes and fibroblasts
in the group of SNP+US compared to the first day.
No similar changes were observed in the control

group.

© Sumy State University, 2019

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2019



P. F. Myronov, V. . Bugaiov, O. O. Tymakova et al.

EUMJ, 2019; 7(4): 386-395

100%
80%
60%
40%
20%
0%
[<5] [<5] [<5] (3] (3]
n = n = n = n = n %
=] © © =]
i R i R D % i R R~
n X X X X X
3 4 234 2348 23534 e3¢ ¢
z = z = zZ = zZ = zZ =
wn _8 wn _8 n _8 n g n _8
(@] @] O O O
1 Day 3 Day 7 Day 10 Day 14 Day
Il @il &V @V @Vl
Diagram 1 — Types of cytograms of the studied groups
Note: Type | - necrotic, Il - degenerative-inflammatory, 111 - inflammatory, IV - inflammatory-regenerative, V - regenerative-

inflammatory, VI - regenerative.

Table 1 — Indicators of the cellular composition of the experimental and control groups on the 3rd day of

observation, M £ m (n = 20)

Groups
Cytogram elements
us SNP+US Chlorhexidine
Number of leucocytes per field of vision 80.240.7*" 74.7+1.3% 88.5+0.21
Destruction of leukocytes, % 72.6+0.32% 67.4+0.75*" 82.5+0.48*
Neutrophils, % 80.4+0.03*" 72.5+0.6*" 86.7+0.1*
Lymphocytes, % 3.7+0.02" 4.5+0.2%" 2.5+0.3
Monocytes, % 1.3+0.07" 2.5+0.05*" 0.6+0.4
Macrophages, % 4.240.4% 5.840.3*" 3.1+0.06*
Polyblasts, % 8.3+0.6*" 10.120.4%* 6.8+0.2*
Fibroblasts, % 1.7+0.4** 2.8+0.2% 0.30.1
Endotheliocytes, % 0.4+0.3*" 1.8+0.5*" 0
Epithelium - single cells -
Notes:

* — the difference is likely compared to 1 day within one group (p < 0.05);

# _ the difference is likely compared to the "Chlorhexidine" group on the 3rd day (p < 0.05);
* — the difference is likely compared to the "US" group on the 3rd day (p < 0.05).

The number of monocytes (2.2 times in the US
group; 4.2 times in the SNPS + US group) and
macrophages (1.4 times in the US group; 1.9 times
in the SNPS + US group) significantly (p < 0.05)

increased compared with the control,
indicates a positive dynamics of the wound process.
The percentage of neutrophils in the SNP+US
group is significantly (p < 0.05) less than in the US

which
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group, and the percentage of endotheliocytes is
significantly (p < 0.05) is higher, indicating a faster
process of wound cleaning and better regeneration
processes in the SNP + US group. In contrast to the
main groups with degenerative-inflammatory and
imflammatory type (Diagr. 1), in the control group
the necrotic type of cytogram was still preserved
(2.15%). The number of bacteria in the main groups
decreased significantly.

On the 7th day (Table 2) incomplete
phagocytosis, single myelocytes, macrophages,
polyblasts and unchanged erythrocytes prevailed in
the control group of observation, a large number of
polymorphonuclear leukocytes in the 3rd group
indicated the activity of the protective reaction of
the organism in the fight against infection. In the
main groups, cellular detritus was not observed,
isolated microorganisms were observed in some
places, in the "US" group the granulation tissue
formation signs began to appear: fibroblasts and
histiocytes. In the main groups compared to the 3rd
day the percentage of destruction of leukocytes
(3.6-4.5 times) and neutrophilic leukocytes (3.4-4.7
times) significantly (p < 0.05) decreased. The
number of fibroblasts significantly (p < 0.05)
increased in all groups, indicating an active the
process of connective tissue synthesis.

Macrophages were represented by large cells
ranging in size from 16 to 24 microns with purple
nuclei  with compactly located chromatin;
cytoplasm is weakly basophilic, with pronounced
vacuolation. Fibroblasts are represented by oval,
polygonal shape cells 20-28 microns in size. The
nucleus usually had the shape of a cell with one or
two well-defined nucleoli and a pulverized
chromatin. Lymphocytes are round cells, 7-8
microns in size, with purple nuclei.

When comparing groups among themselves
(Table 2), the number of neutrophils in the control
group significantly (p < 0.05) exceeded the values
of the "US" group by 2.5 times, "SNP + US" group
by 3.8 times. The number of fibroblasts in the main
groups exceeded (2.2-2.3 times) the same value in
the control group (p < 0.05), which indicates the
weakening of the acute inflammatory reaction and
its transition to the regeneration phase with the
formation of granulation tissue. Black SNP
conglomerates are clearly visible on the cytograms,
where SNP was used. The number of lymphocytes
in the control group is less (1.2 times compared to
the US group; 1.5 times compared to the SNP + US
group), which indicates the oppression of specific
immunity during reparative processes in wounds.

Table 2 — Indicators of the cellular composition of the experimental and control groups on the 7rd day

of observation, M £ m (n = 20)

Groups
Cytogram elements —
SNP+US Chlorhexidine
Number of leucocytes per field of vision 23.2+0.6*" 21.2+1.5% 45.5+0.08*
Destruction of leukocytes, % 20+0.41* 15+0.21*" 42+0.32%*
Neutrophils, % 23.8+0.15*" 15.5+0.05*" 59.3+0.12*
Lymphocytes, % 3.6+£0.03" 4.3+0.18%" 2.9£0.21
Monocytes, % 1.4+0.22 2.4+0.11% 0.8+0.09
Macrophages, % 24.3+0.14*" 26.7+0.21*" 11.1£0.08*
Polyblasts, % 21.7+0.17*" 22.2+0.4%" 14.740.16*
Fibroblasts, % 22.8+0.08*" 24.7+0.22%" 10.6+0.24*
Endotheliocytes, % 2.4+0.25%" 4.2+0.32%" 0.6+0.16
Epithelium cell groups cell layers single cells
Notes:

* — the difference is likely compared to 3 day within one group (p < 0.05);
# _ the difference is likely compared to the "Chlorhexidine" group on the 7th day (p < 0.05);

x

Regenerative types of cytograms were already
observed in the main groups (Diagr. 1). In the
second study group layers of epithelial cells with
basophilic cytoplasm (in contrast to the US and

— the difference is likely compared to

"US" group on the 7th day (p < 0.05).

control groups) appeared, indicating a rapid
transition of the healing process to the
epithelization phase and reorganization of the scar.
A significant number of degenerative-altered forms
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of neutrophils were still present in imprint smears
of the control group, which indicated a later
degenerative-inflammatory stage of the process
(type Il cytogram) compared with the results,
obtained in the main groups.

On the 10th day (Table 3) in the group
"SNP+US" a complete epithelization of the wound

was observed. There was an increase in the number
of fibroblasts in cytosmears with the use of the
standard therapy, which indicates a later onset of
regenerative processes in wounds compared to the
US group. In the control group, a small number of
lymphocytes  remained  almost  unchanged,
indicating weak specific immunological reactions.

Table 3 — Indicators of the cellular composition of the experimental and control groups on the 10th day

of observation, M + m (n = 20)

Cytogram elements Groups
us Chlorhexidine
Number of leucocytes per field of vision 15.340.5*" 36.9+0.42*
Destruction of leukocytes, % 6.1+0.11** 30.1£0.5*
Neutrophils, % 16.8+0.22** 41.5+0.6*
Lymphocytes, % 3.240.02 2.74£0.11
Monocytes, % 1.6+0.22 2.5+0.21%*
Macrophages, % 19.5+0.14*" 17.7+0.51*
Polyblasts, % 23.7+0.17% 17.6+£0.31%*
Fibroblasts, % 29.9+0.08*" 16.4+0.42%
Endotheliocytes, % 5.3+0.25*" 1.6+0.16
Epithelium cell layers single cells
Notes:

* — the difference is likely compared to 7 day within one group (p < 0.05);
# _ the difference is likely compared to the "Chlorhexidine" group on the 10th day (p < 0.05)

In the "US" group were observed significant
changes in the structure of the cellular
composition of cytograms, namely: a significant
(p £ 0.05) decrease in the total number of
leukocytes, destroyed leukocytes, neutrophils and
macrophages on the background of a significant
(p < 0.05) increase in the number of polyblasts,
fibroblasts and endotheliocytes, which
significantly differed from the values of the
"Chlorhexidine™ group. In the control group, a
late increase in the proportion of monocyte-
macrophage cells indicated adequate wound
cleansing and was conditioned by complete
rejection of necrotic tissues, in contrast to the
"US" group, where a decrease in the number of
macrophages indicates the completion of the
infectious and inflammatory process.

In the "US" group, a small amount of
microflora was located intracellularly, while
phagocytosis proceeded in a complete manner, at
the same time the process of marginal
epithelization with basal epithelial cell layers
was recorded. On most of the cytograms of the

"US" group, the regenerative type was observed,
while in the chlorhexidine group the
degenerative-inflammatory type (Diagr. 1) with
single epithelial cells was still detected.

On the 12th day in the "US" group a complete
epithelization of the wound was observed. On the
14th day in the control group (Table 3) a non-
significant decrease in the total number of
leukocytes was observed, while a large number
of neutrophils was still in the stage of
degeneration and destruction, there were signs of
progressive phagocytic activity. A significant (p
< 0.05) increase in the percentage of fibroblasts
and endotheliocytes indicated the presence of
regenerative  processes. Microflora  was
visualized in a state of incomplete and complete
phagocytosis, in some cases microorganisms
were isolated among the fragments of
neutrophils.  Regenerative-inflammatory  and
inflammatory types of cytograms were prevalent
(Diagr. 1). Further cytological observation (14-
21 days) indicated a positive dynamics of
reparative processes.
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Table 4 — Indicators of the cellular composition of the experimental and control groups on the 14th day

of observation, M + m (n = 20)

Group
Cytogram elements
Chlorhexidine
Number of leucocytes per field of vision 30.2+0.35*
Destruction of leukocytes, % 18.4+0.28*
Neutrophils, % 29.6+0.22*
Lymphocytes, % 3.1+0.18
Monocytes, % 1.3+£0.1%*
Macrophages, % 20.4+0.12*
Polyblasts, % 19.7+0.11*
Fibroblasts, % 19.1£0.21%*
Endotheliocytes, % 6.8+0.18*
Epithelium Cell groups
Notes:

* — the difference is likely compared to the 10th day (p < 0.05)

The obtained results of cytological research
indicate faster wound healing processes when using
low-frequency US, and, especially, with the
combined US and SNP use. Faster transitions from
one type of cytogram to another were observed in
the "US"and "SNP+US" groups. Compared with the
control group, the use of US allowed to reduce the
duration of treatment by 1.75 times, and US
together with SNP by 2.1 times.

It is known that one of the factors that
complicates the course of the wound process is the
presence of pathogenic microflora. In the main
groups there was a significant decrease in microbial
contamination of wounds starting from the third
day. Hayashi D. [15] thinks that pronounced
bactericidal effect of US is associated with the
destruction of the bacterial cell membrane by the
cavitation wave and the formation of chemical
compounds that cause a destructive action on
microorganisms. As a confirmation of this, on the
7th day of observation in the "US" group
microorganisms were determined only in the state
of phagocytosis, and in the "SNP+US" group were
absent at all, while in the control group a significant
number of them was still observed. The absence of
bacteria in the "SNP+US" group can also be
explained by additional SNP action. According to
the study, conducted by Tashi T. et al. [7], this can
be explained by the fact that SNP release ions for a
long period of time and maintain a sustainable anti-
microbial effect. Park H. J. et al. [16] believe that
the bactericidal effect is created due to the
interaction of SNP with the cell wall of

peptidoglycans, bacterial (cytoplasmic) DNA, as
well as with enzymes involved in vital cellular
processes, for example, the electron transport chain.

Reduction of inflammation indicator cells in the
main groups is associated with silver-induced
neutrophil  apoptosis and decreased matrix
metalloproteinase activity [17]. Prabhu S. et al. [18]
establishe the ability of SNP to reduce the activity
of proinflammatory mediators, namely, the
reduction of y-interferon and TNF-a levels involved
in the inflammatory process.

The cavitation effect of US also plays a great
role in cleaning wounds from purulent necrotic
tissues, stimulates the release of chemotactic factors
and lysosomal enzymes, increases the proteolytic
activity of exudate [14]. For example, on the 7th
day in the control group there were still remains of
purulent necrotic tissues, degenerative-altered
leukocytes and degenerative-inflammatory types of
cytograms, while in the groups, where US was
used, granulation tissue without cell detritus
prevailed in the cavities of wounds.

Tian J. et al. [19] proved that SNP play a
positive role in the formation of fibrous tissue and
post-traumatic scarring, and therefore in rapid
healing, which is also confirmed by our studies
with the only difference that the healing occurred
by secondary tension. V.R. Driver believes [20] that
US also stimulates connective tissue synthesis:
activates the biosynthetic function of fibroblasts,
optimizes the processes of fibrogenesis, promotes
faster maturation of granulation tissue and its
fibrous transformation. Starting from the third day,
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the number of fibroblasts in the groups, where US
was used, significantly exceeded the same value in
the control group. However, the processes of
wound cleaning, granulation formation and
epithelization proceeded faster in the "SNP+US"
group, which is probably due to the complementary
action of SNP and US.

Conclusions

1. In contrast to the control group, the
cytological picture of imprint smears in the "US"
group confirms the probability of neutralization of
bacterial pathogens, the early transition of the
inflammatory phase to the proliferative one, the
faster course of the wound process and shorter
treatment times.

2. Compared to chlorhexidine and US
monotherapy, combined SNP and US use taking
into account the phases of wound healing leads to a
significant decrease in the number of neutrophils
and white blood cells in the stage of decomposition,
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BITAEMO 3 IOBUUJIEEM!

BUCOILIbBKOMY II'OPIO IOPIMOBUYY - 70 POKIB

BeabmumanoBuuii Irope FOpiiioBuuy!

Ilupo BiTaemo Bac 3 Bu3HauHOI0 aaTol0. Baxkaemo MinHOro 310poB 'si, HIACTS,
HEBMYEPIHOI eHeprii, TBOPYOro HATXHEHHS, TAJTAHOBUTHX YYHIB, YCHIXiB y HAYKOBii i
NeAarorivyHii AisJIbHOCTI Ta 3BepIUICHHs YCiX 3aAyMiB i cnoaiBaHb.

KoaexktuB Meanunoro incruryry Cymly
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2 ciuns 2020 poxy BunoBHIO€ThCs 70
pOKiB Bif aHA HapomkeHHs, 40 pokiB
HAYKOBO-TIEIaroriyHoi, TPOMaIChKOiI Ta 53
POKH  3araJibHOI TPYIOBOI  JisUTBHOCTI
3aBiyBaya KypcoM O10JIOTiYHOI Ximii Ta
dapmakosorii Kadeapu 010¢di3uKw,
6ioximii, dbapmakosorii Ta 0io-
MOJIeKYyJsipHOi  iHKeHepii ~ MeaudHoro

IHCTUTYTY Cymcbkoro JIEPKaBHOTO
YHIBEPCUTETY JIOKTOpa MEIMYHHX HayK,
npodecopa Bucorpkoro Irops
FOpiiioBuya.

Irop HOpiiioBuu Bucoupkuii HapoauBcs
Ha TepHoniabIMHI B ciM'1 BunTes. ITicis
3aKiHYeHHs B 1966 porii cepeaHbol mKoIu
Ne 6 B ™. TepHomom BCTynmuB [0
TepHOMIBCHKOTO JIEP>KaBHOTO MEIUYHOTO
IHCTHTYTy. 3aKiHYMBIIM BY3, IpAIfOBaB
JiKapeM-IHTepHOM  pallOHHOI  JIiKapHi,
MTYHKTY
BiliCbKOBOI YaCTHHH, JIIKAPEM-TEPANIEBTOM
MPOMUCIIOBOTO miAgnpuemcTBa. 3 1979 p.
I. FO. Bucompkuii — crapmuii J1abopaHT,
ACUCTEHT kadenpu
dapmakosorii TepHOMIBCHKOTO JIepKaB-

Ha4vYaJIbHUKOM MEIUYHOT'O

acripasr,

HOTO MEJMYHOTO 1HCTUTYTY. Y 1986 pori
i KEpIBHULITBOM 3aCIIy?KEHOT0
mpariBuuka  Bumoi  mkonn  YPCP,
npodecopa
KaHAMJATCbKY JIMCEepTallil0 Ha TeMy:
«E¢exTuBHICT TOKO(eEposny anerary i
CEJICHITY HATpPII0 NMPH YpPaKEHHI MEYiHKU

TeTpaHI/IKJIiHOM 1 YOTUPUXIIOPUCTUM

M. II. Ckakyna  3axucCTUB

ByrjeneM B  Pi3HI  CE30HU  POKY».
Bnponosx  1988-1994 pp. I IO. Bu-
COLBKHIU TMPAIOE ACUCTEHTOM, HOLIEHTOM,
CTapIIuM
kadeapu  Qapmaxomorii  Jlyrancbkoro
JIep’KaBHOTO MEAMYHOTO 1HCTUTYTY. Y Leil
yac HOro ypary IpHBepTae mpoodiema
MEXaHI3MIB Jii Ta XPOHOTOKCHUKOJOTI]

HAayKOBHM  CHIBPOOITHHUKOM

eNOKCUJHUX CHOJAYK 1 po3poOseHHs
dapmakoTreparnii TOCTPUX OTPYEHb LIUMHU
pedoBuHamMu. HaykoBi jgociifkeHHS Yy

bOMY HaTpsIMi 3HAWIIUTH CBOE
BiJI0OpakeHHS B 0araThoX ITyOJIKAIisIX 1 B
nucepranii  (HayKOBUH
KOHCYJIbTAHT — 3aCly’)KeHUU MAisi4 HAyKH 1
TEeXHIKH VYkpainu, npodecop
B. [I. JIyk sH4yK) Ta OTpUMalld BHCOKY
OIIIHKY  BimoMux  (apMakojoriB 1

JOKTOPCHKIN

TOKCHUKOJIOTB.

YV 1994-995 pp. LK. Bucoubkuit
3aBigye KypcoM dapmakodorii, 3 1995 mo
2011 pp. ouomoe xadenpy OiomorigHOl
ximii Ta ¢apmaxororii, a 3 2011 p. — kypc
Olosoriunoi  Ximii Ta  dapmakosorii
kKadeapu 0i0(di3uKw,
(dhapmakoJorii Ta 610MOJIEKYISIpHOT
imkenepii Meaunusoro iHctutyty Cym1Y.
VY 2003-2005 pp. — 3aCTYIIHUK AUPEKTOPa
3 HaBYAIBHO-METOIUYHOI poboTn Mennd-

010X1Mil,

Horo iHctutyty Cym/1Y.

OobiiimMaroun nocamy 3aBiryBaya
kKadeapu 010JIOT19HO1 ximii Ta
(hapmakoJorii, 3aBijyBava KypcoM

Olosoriunoi  ximii Ta  dapmakosorii,
npodecop L.IO. Bucoupkuii miogoTBopHO
MOEHYE  HAyKOBYy  Ta
TisTBbHICTh. BiH aBTOp 1 CHiBaBTOp TOHA

MearoriyHy

400 nHaykoBMX mpaipb, 4 MiIPYIHHKIB, 46
HaBYaJIbHUX IMOCIOHUKIB, 2 MOHOrpadii,
62  MeTOAMYHMX  peKoMeHjauid, 7
iHpopMmaniiHux  nuctiB, 17 pario-
HaJl13aTOPChKUX IPOMO3HULIH, 10
aBTOPCBKMX CBIZOUTB Ta 5 TAaTeHTIB
VYkpainu. IligroryBaB 29 nepeMoxIiB 1
npu3epiB  BceykpaiHcbkux —omimmian 3

(hapmakosorii.
I. FO. Bucoupkuii — JIMCHHNA YJIeH
ToBapucTBa  TOKCHKOJIOTIB  YKpaiHH,

I'onosa Cymcbkoro ocepenky ToBapuctsa
TOKCHKOJIOTIB  YKpaiHu, JIHCHHHA uieH
Bceeykpaincbkoi rpoMajchkoi opraxizaii
«Acomianis QapmakosoriB YkpaiHu» Ta
MixHapoaHOTrO cOI03Yy (PyHIAaMEHTaIbHOI
ta Ki1iHIYHOT (apmakonorii «[UPHARY,
eKcrepT LeHTpy TecTtyBaHHsS npu MO3
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VYxpaiau (2002-2006), uneH BueHOi paau
Menu4Horo 1iHCTUTYTY 1 BYEHOI panau
CymZVY (1995-2011), rosoBa METOAUYHOI
KoMicii MeauyHOro IHCTHTYTY 1 YJieH
meroanuHoi pagu CymJ[Y (2003-2005),

YleH peAaKkIiiHOi  Koyierii  KypHamy
«BicHuK CyMcbKOro JIEPKABHOTO
yHiBepcutery»,  Cepis  «MeauuuHay

(2001-2011). 3 2000 poky I. IO. Buco-
BKHN € 4JIeHOM (eaepariii €BponeichbKux
TOKCHKOJIOT1B Ta €Bponeicbkux
TOBApUCTB TOKCUKOJIOTIB «Eurotox», a 3
2008 poky — uJeHOM

coro3y Tokcukonoris «IUTOX».

Mi>KHapOIHOTO

IIpodecop I. FO. Bucoubkuii Bigomwii
K BHCOKOKBaJII(DIKOBaHUH CIIEIiaJliCT B
ray3i ¢apmakosorii Ta Tokcukoiorii. Bin
B3ipelb
YIIFOOJICHIH

HaJI3BUYANHOL BIIJaHOCTI

Crpasi, [IE€aroriYyHoro

npodecioHam3My Ta CYMJIIHHOTO

BUKOHAHHS CBOIX 000B's3kiB. Horo

HayKOBi JOCATHCHHA Ta BHUCOKa

Mejaroriyia  MaiCTepHICTh  BiJ3HAYEHI
nouecHumMu rpamoramu MOH Vkpainu
(2001, 2007), 3HaKoM «BigMiHHUK OCBITH

VYkpaiauy (2004).
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