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IMpaui HTII Proc. Shevchenko Sci. Soc.

Men. mayku 2015. T. XLIIL C. 10-11 Medicine 2015. Vol. XLIII. P. 10-11
Bin penakiiitHoi Konerii From Editorial Board
Ta paju and Council

BII PEJJAKIIIHHOI KOJIETTI TA PAJTH

3aBepmryetbes 2015 pik — pik oUiKyBaHb Ha KIIOUOBI peOpMH y TaTy3i 0Xo-
POHU 370pOB’s1, Haylli Ta OCBITI B YKpaini. O4eBUAHO, 10 Y HEBTIIIHOMY ChOTO-
IIeHHI MaKCUMaJIbHO 3peajli3yBaTH BaXKJIMBI HarajlbHi 3alATH TMPAKTHYIHOI MEIIH-
UHA Ta MEJUYHOI HayKH YKpaiHH, a Ie ¥ IIBHIKO OTpUMarTh Oa)kaHi pe3yiib-
TaTH BiJl MMPOAHOHCOBAHUX pe(OpPM UM 3aKOHIB HE BIACTHCS. 3PO3YMIIO TAKOXK,
1106 3100yTH OaskaHMid pe3ynbTar Bix peopM Ta 3aKOHIB HMOTPiOHI MOTYXXKHI Ta
aKTHBHI TpOMaISHCHKE CYCIIIBLCTBO Ta MEIWYHA CIUILHOTA, SKi 3aBISKH BOJI,
PO3YMIHHIO Ta 00’ €IHAHHIO 3MOXKYTh ITOJI0JIATH ,,[TOCTPAISHCHKI XBOPOOH, HeOa-
YKaHHS IHTETPYBATHUCH JI0 3araIbHOBHU3HAHWX MPOTPECUBHUX 300YTKIB JIFOACTBA
a0o0 MPENCTaBISITA CBOI JIOCSTHEHHS CBITOBIM CIUIBHOTI, Ta HAOIMXKaTh YKpaiHy
IO TIMB1TI30BAHOTO CBITY 32 SKICTIO 1 TPHBATICTIO JKATTS TPOMAJISH.

Y XXVII uucni Hamoro vacomnucy il Temi, Micii MEIMKIB y peaisix Cy-
gacHOi YKpaiHu Ta HamisIM Ha ,,00yKaHHSI yKPalHCHKOTO CYCIIILCTBA MPHUCBSI-
YeHUH 3amyc PO3MOBH TPEICTaBHUKIB JIbBIBCHKOT MEIMYHOI TpomManu 3 Bepxo-
BHUM Apxienuckornom Ykpaincekoi I'pexo-Karommmpkoi Lepkeu i Kapauramom
Bbraxennimmm JIrobomupom (I'y3apom), sika Oyna npucssiaeHa 150-piayto Bijg qHs
HapokeHHss MuTtpononuta Axapes lentuibkoro.

My TakoX BBaKaJH 3a HEOOXiJJHE 3BEPHYTH yBary YMTadiB HAIIOTO BUJAHHS
IO TIpO0OJIeM, sIKi OXOILITIOE TPaHCIISIIiitHA MEeIUIIMHA™* — ONTWH 3 CyYaCHUX Harpsi-
MiB MEAMYHOI HayKH, 10 Brepiie OyB 3amouarkoBaHuii 10 pokiB Tomy. OcHo-
BHOIO METOIO TPAHCISIIIHHUX TOCITIHKEHb Y MEIUIINHI € TITHPOKE BIPOBAIKECH-

* The Meaning of Translational Research and Why It Matters.
Available from: https://www.researchgate.net/publication/5667018_The_Meaning_of
Translational_Research_and_Why_It Matters



FROM EDITORIAL BOARD AND COUNCIL 11

Hs1 3100yTKIB (pyHIaMEHTAIbHUX HAyK Yy IiarHOCTUYHY Ta KIHIYHY AisIbHICTD,
pO3po0OKa HOBITHIX MEAMYHUX TEXHOJOTIH Yy BIAMOBIAh HA aKTyallbHI BUKIAKH
MPaKTUYHOI MEJUIMHY, IO 3yMOBIICHI COLiaTbHUMH HPOOJIeMaMu CyCIiIbCTBa,
a came, MOIMPEHHSIM XBOPOO, OB’ SI3aHUX 31 CITOCOOOM YKUTTSI, BIHCHKOBUMU ITi-
SIMH, MIrpali€io HaceJIeHHs TOLIO.

TpaHcnAmiiHI TOCTIDKEHAS IIUPOKO MOMIUPEH] y CBiTi, Ta 0COOJUBOI aK-
TyaJbHOCTI BOHM HaOynu B OCTaHHIH yac, ajxke 3riqHo ganux BOO3 3a 2015 p.
ONMM3BKO TPETWHHU BCiX 3aXBOPIOBAaHB IHIIIOETHCS MMOOIYHOIO MTI€I0 JTIKYBaJbHUX
3aco0iB. CyyacHi Jiikapi Bce Oinblie HaJalTOBaHI Ha 3aCTOCYBaHHS (hapMako-
Tepartii, 3a0yBarouy PO MPUTAMAHHY JIiKaM 1HAWBITyaJdbHY Jif0, OCOOIUBOCTI
PEaKTUBHOCTI KOXKHOTO MAallieHTa Ta MEPLUIOYEProBy BayKIMBICTh 3aCTOCYBAHHS
MIPEBEHTUBHUX 1 HEMEIUKAMEHTO3HUX 3ac00iB BIDMBY. Came TpaHCIAIMIHOMY
HaNpsIMOBI MPHUCBSYCHI ONVISIM JIITEpaTypu Ta pe3ysbTaTH OPUTiHAIBHUX TOCTi-
JDKeHB y Taly3l TEOPETUYHOI Ta MPAKTHYHOI MEANIIMHU YKPAaiHCHKUX BUYCHUX Ta
ixnix xoner 3 ABctpii, bpasunii Ta Kanagu.

Pix, mo muHae — me takox 100-piuds 3aBepiIeHHS POCIHCHKOI OKymarii
JIbBoBa B uaci [lepmoi cBiTOBOI BiliHU. BakiuBy ponb y 30epexeHHi MaTepiaib-
HUX IIHHOCTeH JIbBIBCHKOTO YHIBEpCHTETY BiIirpaB TOAI BYSHHIA CBITOBOI cia-
BU, ipodecop ¢izionorii Anonsd bek. O3HalloMIIeHHS 3 aHITIOMOBHOIO BEPCI€l0
fioro iHaBrypariitHoi Jexii ,, ) KuTTeBi sBHIa Ta criocodu iX JOCHIHKEHHS , SKa
Oysa BurosomeHa 120 pokie Tomy (y 1895 p.) Ha xadenpi diziosnorii JIbBiBChKOrO
yHiBepcuTeTy (Tenep — JIbBiBChKHI HalliOHABHUN METUYHNN YHIBEPCHUTET IMEHIi
Jannna Fanunpkoro) Ta BCTymoM 10 Hei, miaroroBanuMm AHToHOM KoeHeHoM 3
VuiBepcurety micta Heiimerena (Hinepnanan), € BUSBOM HaIoi maHu 70 TPO-
(ecopa A.beka 3a 1ioro BijiaHiCTh HayIli, 00 BiH BCE I 3aIUIIAETHCS MAJIO BiJI0-
MUM JUTSA BITYU3HSAHOIL Ta CBITOBOI MeIMUHOI CIIIIbHOTH X X1 CT.

VY 11bOMy YHKCITI YaCOMHUCY TaKOXK MPEICTaBICHO 3100y TKH JIbBIBCHKOI HayKO-
BOI IITKOJTU 3 XiMii 010JI0TIYHO aKTUBHUX PEUOBHH — a30JIiJUHIB, Tia3aHIB Ta CIIO-
PIAHEHHX TETEPOLUKIIYHUX CHCTEM SIK TIOTCHIIHUX JIIKapChKUX 3ac00iB, KOTPY
ouodtoe wi.-kop. HAMH VYkpainu, nmpodecop boprc 3iMeHKOBCHKHIA, 1 sika yIpo-
JIOBX TPHOX IOKOJIIHb HAyKOBIIIB 3AJIMIIA€THCS MPOBIAHUM HAyKOBHM CEpEOBHU-
IeM 3 03HaYeHOI TEMAaTHKX He JIUIIe B YKpaiHi, ane i y CBITi.
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3MIHHU ITOBEPXHI BI/IMUPAIOYNX KJIITHH
TA IMYHHA BIAIIOBIIb

Jlvgiscokuil HayionanvHul ynieepcumem imeni Januna I aruywvkoeo,
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Ha nogepxui iomuparouux KiimuH 8i00y8aromuvcs 3mMiHuU, HeoOXiOHI 015 IXHbo2o ycy-
Henns ¢hazoyumamu. 30amuicme GIOMUPAIOUUX KATMUH BKA3Y8AMU MIKPOOMOYEHHIO HA
HeoOXIOHICMb 8020 NONUNHAHHA A NEPempasieHts. € KIloY080I0 03HAKOI0 Anonmosy, i
3an06ieac YWKoOI CeHHIO MKAHUN MA 3aNaleHNIo, NPUMAMaHHux nekpo3y. degpiyum noznu-
HAHHA GIOMUPAIOYUX KATMUN MOJICe CRPUAMU HAKONUYEHHIO IMYHOLEHHUX KOMNOHeHmie ma
VMBOPEHHIO A8MOAHMUMIN | HACMYNHOMY PO3GUMKY XPOHIUHUX ABMOIMYHHUX 3AX60PI0BAHD.
Jlanuii 02130 niocymogye cyuacHi 0awni wo0o 3min, SKi 8i00Y8armvcs Ha NOBEPXHI 8i0MuU-
PaloYux Kiimun ma ix niuey Ha omoyyloui KiimuHu, 30Kpema KiimuHu iMyHHOI cucmemu.

Knrouosi cnosa: anonmaos, HeKpos, niasmamuitad WleM6deCl, 2NIKAHU, 3aNaleHHA.

Rostyslav BILYY

CHANGES IN THE SURFACE OF DYING CELLS
AND IMMUNE RESPONSE

Danylo Halytsky Lviv National Medical University

Institute of Cell Biology, NASU, Lviv, Ukraine
rbilyy@gmail.com

Abstract. Surface of dying cells is undergoing changes, needed for their effective
clearance by phagocytes. Ability of dying cells to indicate to their microenvironment the
necessity of self-elimination is a key feature of apoptosis and is preventing tissue damage
and inflammation, attributable to necrosis. Deficiency of dying cell engulfment leads
to the accumulation of immunogenic components of dying cells and to the formation of
autoantibodies and subsequent development of autoimmune disorders. Current review
summarizes latest data regarding changes of the surface of dying cells and their influence
of neighboring cells, particularly on cells of immune system. It briefly covers the process of
cell death and changes on dying cell surface; processes of dying cell elimination, including
signals for attracting phagocytes (“find me” signals), signals for recognition of apoptotic
cells (“eat me” signals), signals for recognition of viable cells (“don’t eat me” signals);
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process of apoptotic cell engulfement and immune response of the organism and deals with
the consequences of defective clearance of apoptotic cells.

Key words: apoptosis, necrosis, plasma membrane, glycans, inflammation.

1. 3ATUBEJIb KJITHH TA 3MIHA ITOBEPXHI

Armonro3 — 1¢ CKOOPAMHOBAHUHU (Hi310JIOTIYHUN IPOIEC 3alporpaMoBaHOl 3a-
ruOeni KIITHH, [0 OXOIUTIOE cepii OI0XIMIYHHMX TOMIH, sSKi MPU3BOIATH 10 3aruOeii Ta
eMiMIHAIT KIITHH. ATIONTO3 € KUTTEBO BAKIHUBHUM JJISI €eMOpPIOIOTiYHOTO PO3BUTKY Ta
MATPUMKHN TKAHUHHOTO FOMEOoCTa3y y 0araToKIiTHHHUX OpraHi3Max i XapakTepHu3yeThbes
cneuudiyHIMU MOP(OIOTIUHIMH 3MIHAMHU BIIIMUPAIOYHX KJIITHH, & cCaMe: BTPATOI0 MiTO-
XOH/IPiaJIbHOr0 MEMOPAaHHOTO ITOTEHIIATy Ta acUMeTpii MeMOpaHH, akTHBAIIIEIO Kacmnas,
1epeOyI0BOI0 MUTOCKEIETa, 0ICOIHIOM (YTBOPEHHSIM BE3UKYIT) MJIa3MaTHYHOT MEMOpaHH
(TIM), xonnencarieto xpomaruay ta (parmenraniero JJHK. Ob6csarn anontudnux mpo-
LIeCiB B OpPraHi3Mi € 3HaYHUMH: IOTOJMHU B OPraHi3Mi JFOJAWHH IUIIXOM arolTo3y THHE
0M3bKO Minbspaa KIiTHH (Ycboro B opratismi mictutees 10°—10" kmiTuH, npubIu3HO
2,4x10° epUTPOIHUTIB YTBOPIOIOTHCS MIOCEKYH/IH; O0IT MIUPKYIFOI0YNX HEHTPODiiB csrae
COTHI MibsApAiB KIiTHH Ha JeHb) (Erwig & Henson, 2007). biusbko 95% T-nimdornuris
3HUIIYIOThCS 3aB/SIKM HETAaTHUBHIN CENEKIIT y TUMYCI, 3a0e3Meuyioun IMyHHY TOJIEpaHT-
HICTB, a 32 80 POKIB KUTTSI JIIOAMHU y KICTKOBOMY MO3KY, JIIM(aTHIHNX By3JlaX Ta KHUII-
KIBHUKY YTBOPIOETBCS JI0 JBOX TOH anontuunux kit (Hotchkiss, Strasser, McDunn,
& Swanson, 2009). OTxe, BIAMOBIAHA KITBKICTh BIIMUPAIOYNX KIIITHH TOBHHHA BUIAJIS-
TUCh KJIITHHAMH MakpOQariHHOi CHCTEMH OpraHi3My, TOMYy HaBITh HE3HAYHI MOPYIICHHS
y IIbOMY TIpOIIeci sIK Y OiK HaJMipHOTO 3pOCTaHHs HOTO IHTEHCHUBHOCTI, TakK i B OiK oro
HaJIMIPHOTO rajibMyBaHHsI, TPU3BOSTH /IO PO3BUTKY PI3HUX MATOJOTIYHUX CTaHIB, cepell
SIKMX TaKi IMOIIMPEH] TaToJIOT], SIK paK, aBTOIMyHHI 3aXBOPIOBaHHS, HEHpOAETeHepaTHBHI
XBOPOOH, IMyHONIEDIIUTH Ta iH.

[Tix wac anmonosy y IIM BinOyBaroTbcst 3MiHM, HEOOXIIHI AJIsT YCYHEHHS BiAMHpa-
FOUMX KITHH (haronuTamu. AMONTHYHA 3aru0e/b KIITHH XapaKTePU3y€eThCs YiTKOIO Ya-
CO3aJIEXKHOIO TOCIIIOBHICTIO TIO/IH, sSIKa PO3MOYMHAETHCS 13 i1 IHAYKTOpa armonTo3y Ta
3aBepIIyEThCS TTOBHUM YCYHEHHSIM PEIITOK KIITHHU BHACIHIIOK (haromuTosy KIiTHHAMA
Makpo(ariHHO CHCTEMH YH CYCIIHIMHU CIITeTIOIMTAMU. 3MaTHICTh allONTHIHUX KIITHH
BKa3yBaTh MIKPOOTOUYECHHIO Ha HEOOX1THICTh CBOTO IMOTIMHAHHS Ta IIEPETPABICHHS € KITIO-
YOBOIO O3HAKOIO aIloIITO3Y, 10 3aro0irae yImko/PKEHHIO TKAaHWH Ta 3aIlaJIeHHIO, SKi IpH-
TaMaHHI HEKPO3Yy.

Skmio amonTHYHI KITITHHA BUAAISIOTHCS HEC(EKTHUBHO, MITICHICTH MeMOpaH, 1o
iX BKPHBaIOTh, MOXE MOPYIIYBaTUCh (OCOOJIMBO TICIS BUCHAXKEHHSI JICTIO JIOCTYITHOTO

AT®), BHUBINIBHSAIOUN BHYTPINIHBOKJIITHHHI «CHTHAIM HEOE3NEKW», 3/1aTHI BUKIHMKATH
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iMmyHoctumyitotoui peakuii (Munoz, Lauber, Schiller, Manfredi, & Herrmann, 2010).
OKkpiM TOTO, i 9ac aroNTUYHOI 3arudesi Ha MOBEPXHi allONTUYHUX YTBOPEHb, Y TOMY
YHCIl arnoNTUYHUX BE3MKYJ, BiJIOyBalOTHCS 3MIHM uYepe3 OKHMCHIOBaJbHI MPOLECH, L0
MIPU3BOIATH J0 MOSBU iIMYHOJIOTIYHO «HOBUX» aBToaHTHTeHIB (Casciola-Rosen, Anhalt,
& Rosen, 1994). Jlediuur normuHaHHS BIAMHUPAIOYMX KIITHH MOXe, y TakKMd cHocio,
CIIPHUATH HAKOTIMYEHHIO OKACHEHUX HEOAHTHTCHIB, K1, OyIy4YH iIMyHOT€HHUMH, CIIPHYIH-
HSTh YTBOPEHHSI aHTHTLJ, 3/]aTHUX 3B’s13yBaTy HE JIMIIE KOMIOHEHTH BIAMUPAIOUUX KJIi-
THH, a I 310pOBi KJIITHHYU Ta TKAHUHH. Y TBOPCHHS TaKMX aBTOAHTUTII IPU3BEJE 10 PO3-
BUTKY XPOHIYHHMX aBTOIMYHHHUX 3aXBOPIOBaHb, SIK ONMCAHO ISl CACTEMHOTO YE€PBOHOTO
BoBuaky (CUB) (Munoz et al., 2010). Bimomo, mo makpodaru namienris i3 CUB BusBis-
I0Th 3HI)KCHUI (DAaroruTo3 aBTOJIOTIYHOIO alONTUYHOro MaTepiany in vitro (Herrmann
et al., 1998).

KinbKicTh ONMCaHUX KIITHHHHUX Ta MOJICKYJISIPHUX MapKepiB allonTo3y y HUTOIIa3Mi,
SIPi Ta MITOXOHPISX 3pocTae mopoky (Lawen, 2003). ExkcrioryBanHs (ocharuamncepu-
HY Ha 30BHIilIHIA noBepxHi [IM Oyo mepIor icTopuYHO onmucanow o3Hakow [IM Bij-
mupatounx kiaituH (Fadok et al., 1992) ta Buxopuctano mus ix gerekmii (Reutelingsperger
& Christiaan Peter, 1998). 3minn Ha piBHI MOBEPXHI KIITHHH HE € HAHOLIBII paHHIMU
BiJINIOBIIIMH Ha Jif0 allONTO3-1HIyKYIOUNX YNHHHKIB, TPOTE TaKi 3MiHH € IEPIIIMHU O3Ha-
KaMH, SIKHMH BIIMHMpaloua KJIITHHA J]a€ 3HATH CBOEMY OTOYEHHIO Tpo 3arubessb. Jlo Toro
K, BUKOPHUCTAHHS MapKepiB 3allporpamMoBaHOi 3armOeri KITWH Ha moBepxHi [IM mae
Oe3repeyHy mepeBary y 3B°s13Ky 3 BiJICYTHICTIO HEOOXiTHOCTI pyWHYBAaTH KIIITHHH YH B
SIKUICH 1HIAN coci0 3a0e3medyBaT MPOHUKHEHHS MapKepiB aronTo3y BCEpennHy Bill-
MUPAIOYHX KIIITHH.

3BaykKarouu Ha Te, II0 MPOIEC 3aruOeNi KIITHH € TPUBAIAM Y Yaci, IMepili 3MiHH Y
KJIITHHI MICIs [TiT alonTo3-1HIyKYOUYNX YHHHUKIB MOXKHA 3a(hiKCyBaTH yKe 4epe3 Kijgbka
xsuuH (Kaminskyy, Kulachkovskyy, & Stoika, 2008). Bogrouac mopymieHHsT acuMeTpii
ainigaoro Oimrapy I[IM BinOyBaeThest uepe3 4-6 rof, aerpaaallis sAepHOTO XPOMAaTHHY
PO3IOYMHAETHCS TPUOIM3HO Yepe3 TOMUHY IICIIs MOPYIICHHS aCHMETpii JMiaiB, a yTBO-
PEHHSI aIlONTUYHKUX Be3UKYJ (O1e0IHT UM 3ei103) — uepes 2 rof micis MopyIIeHHs acumMepii
mimigiB (Verhoven, Schlegel, & Williamson, 1995); npu pomy (parMeHTariss KIiTHHI
Ha armoNTHYHI BE3UKYJIM TpuBae 10 9-12 rox, a inkoiu i 10 24 rox (Lauber, Blumenthal,
Waibel, & Wesselborg, 2004). Bpemiti, y KIITHHH BUYEPIYIOTHCS BHYTPIIIHOKITITHHHI
3anacu AT®, siki 103BOJISIIOTH 11 3aiMIIKaM MiATPUMYBaTH IiticHicTs [IM, mo npusso-
IUTH 10 BUTOKY BHYTPIOTHBOKIITHHHOTO BMICTY Y MUKKIIITHHHE CEpPEOBHIIE, TOOTO 0
YTBOPEHHS BTOPUHHO-HEKpOTUUHKX KiIiTHH (Janko et al., 2013).

I[OBOJ'Ii YacTO BHMHHUKAE IIMTAaHHA — KOJIM XK BBaXXaTu KHiTI/IHy «MEPTBOIO» YU «BiI[-
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muparodoro»? Y naniii poOoti Oysio JOTPUMaHO AYMKH OUIBIIOCTI YYEHUX, IO «aIol-
TUYHOIO», UM «BIIMHUPAIOYOI0», KIITHHY CIiJl BBaYKaTH TOMi, KOIU TaKOIO ii BBa)KalOTh
OTOYYHOYl KJIITHHH, TOOTO MpH nepuriid 3miHi ckiany [IM KIITHHU 4¥ IPW BUBIIBHEHHI
KIiTHHOIO Yepe3 [IM meBHUX BHYTPIIIHBOKIITHHHAX CHONYK y cepenoBuiie (Hochreiter-
Hufford & Ravichandran, 2013; Munoz et al., 2013). Kpim Toro, ocranHi TexHi4Hi J0CST-
HEHHS I03BOJISIOTH OTHOYACHO aHAaJi3yBaTH KiTbKa mapaMeTpiB 3aruderi Kntuau (Munoz
et al., 2013) Ta BUSABIATH KIIITHHY, SIKI MICTSTh BHYTPIIIHI O3HAKH allONTHYHUX TPOLECIB,
ajie He MICTATH iX Ha CBOii moBepxHi. Taki KINITHHH KIacu(DiKyIOTh K «paHHI allONITHYHI»
(Munoz et al., 2013).

Hekpornuna 3aru0ens KIITHH CYMPOBOMIKYETHCS MOPYHICHHSM IiricHocTi [IM (a
OTXKe, 1 HeraifHOI BTPATO0 MEMOPAaHHOI'O MMOTEHIIiaNly) Ta BATOKOM BHYTPIlIHbOKIITHH-
HUX KOMITOHEHTIB B OTOYYIOYE CepeloBHUIIe (IO CIPHYMHSATHME 3alalbHy pPEakIiio).
Januii Tvn 3arn6esni MoXke BUHUKATH SIK HEerailHa BiJIIOBiIb HA €KCTPEMaIbHUN YHHHHK
(rimepTepMisl UM MeXaHiYHE YIIKOIKEHHA), 1 TOII KIIITHHHA CMEPTh KIACH(IKYEThCS K
MePBUHHUI HEKpO3, a00 K MOPYLISHHs LUIICHOCTI TU1a3MaTHYHOT MeMOpaHu MOXe Bif-
OyBaTHCh Ha Mi3HIX CTANiAX AONTUYHOI 3aruOelli, KOIW BiAMHUparodi KIITHHA HE OyiH
CBOEYACHO YCYHEHI (harouTapHOI0 CHCTEMOIO OpraHi3My i BKe BHUYEpIIaad CBOI eHepre-
TUYHI 3aIacu U MiATpUMaHHs IiticHocTi [IM. ¥V TakoMy BHITaIKy Ma€e MicIie BTOPHH-
HUIi HeKpo3. He3Baxatoun Ha 1o/1i0H1 Ha3BH, IEPBUHHO- 1 BTOPUHHO-HEKPOTUYHI KITITHHA
€ IMyHOJIOTIYHO BiJIMiHHUMH, OCKIJTbKH TIEPIIIi HETaifHO BUBITBHSAIOTH CBOT KOMIIOHEHTH Y
CepeIoBHIIIe, @ OCTaHHI 3a3HAIOTh MO (IiKaIlil KOMIOHCHTIB (BKJIFOUAIOUH OKMCHEHHS Ta
Kacma3o-3aJeKHy JeTrpasalliio) mepes iX BUBUIbHEHHAM Y MO3aKIiTHHHUHN npocTip (Janko
etal., 2013).

Jis mesikuX TUMIB KITITHH XapakTepHi crierudivai popMu 3arubdedi, SKi mpuTaMaHHI
came IIUM THIaM KJIITHH, OB’ sI3aHi 3 IXHIMU (DYHKIIISIMH Ta pO3TalllyBaHHSM, 1 BOAHOYAC
CYIIPOBOJIKYIOTHCSI 3HAUHUMH 3MiHAMU TOBEPXHi KITHHH. Tak, 30BHIIIHI KIITHHHI IIapH
3pPOrOBIJIOr0 EHITENiI0 YM BOJIOCCS TMHYTh LUISIXOM KepaTHHI3alii, Py bOMY CTBOPIO-
IOTh IIOKPYB Ha TIOBEPXHI OPTaHi3MYy, III0 € CTIKUM 0 MEXaHIYHUX YHHHUKIB, HEIIPOHHK-
HUM JUIS piIMH Ta naroreHHux opranizmiB (Alberts et al., 2002). BigHocHo HemonaBHO
IUTE HEUTpOiTiB OyI0 BUSBICHO HOBHH crielu(igHIA IUIAX 3aruderi — HeTo3 (BiJ aHIII.
Neurophil Extracellular Traps, NETs — yTBopeHHs M03aKJIiTHHHIX HEUTPOQUIHLHUX I1ac-
TOK), III0 CYTPOBOIKYETHCS aKTHUBAIII€I0 HEUTPOQiiB, BUBUTFHEHHAM IXHHOTO BHYTPIII-
HBOKJIITHHHOTO BMicTy, Hacammepen JIHK, rictoHiB Ta eH3uMiB HEUTPODIIBHUX TPAHYII,
sIKe CIIPSIMOBaHE HA YTBOPEHHS 3aXHCHOI IUTIBKU/TIOKPUBY Y MICIISIX aKTHUBAIIA HEUTPOdi-
7B (T00TO, AIISIHKAX IPOHUKHEHHS TATOTeHHUX MIKPOOPraHi3MiB), JJIst 3B’ sI3yBaHHS CTO-

POHHIX 00’€KTiB 1 yTBOPEHHS 3aXHCHOTO IOKPUBY HaBKoJO HUX (Brinkmann et al., 2004).
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Binomo, mo ocHoBHa (yHKIis HeiTpodiniB MoB’s3aHa i3 (arouuTo30M MIKpOOpraHis-
MiB Ta BUBUIFHEHHAM aHTHUMIKpOOHHX crionykK. [IpoTe mpu rocTpiii 3amanpHiil peakmii ns
cTparerisi € HeeEeKTUBHOIO, a 3alraJICHHs MPU3BOJUTH 1O HAKOMMYEHHs HEUTPodiIbHUX
TPaHYJIONHUTIB y NUISHIN 3allaJeHHs, 0 BPEIITi CYMPOBOMKYETHCS HETO30M. Y TBOPEHI
MO3aKJIITHHHI HEUTPO(DIJIbHI MACTKH CTBOPIOIOTH MEXaHIUYHUWI Oap’ep Ui MOIIUPEHHS
JoKepena iHQEKIil Ta HeHTpani3yloTs ii npuauHy. HanMipHe K yTBOpPEHHS MO3aKITi THHHAX
HEUTPOUILHUX TACTOK IPU CUCTEMHOMY 3allaJIeHHI MO)Ke MaTH 3TryOHi BiJy1ajieH] HacIi -
KW, OCKUTBKH 3[]aTHE CTIPHYUHITH HAKOIIMYCHHS OKUCHEHUX KOMIUTEKCiB TicToHiB i JTHK,

1110 MOYE CIIPOBOKYBaTH yTBopeHHs aBro-anTutii (Hakkim et al., 2010).

2.3MIHHU MOBEPXHI KJIITUH TA IMYHHA BIAIIOBI/1b

2.1. IIpouecu ycyHeHHs amONTHYHUX KJITHH. Daronuro3 CTOPOHHIX MATOTEHIB
Ta aBTOJIOTIYHUX ATIONTHYHUX KIITHH Ma€ MOMIOHHMNA Pe3yJabTaT — IMOTIMHAHHS MO3aKIIi-
THHHOTO €JIEMEHTA, IIPOTe 11l [[Ba MIPOLECH ONOCEPEIKOBYIOThCS PI3HUMH MOJIEKYJIPHH-
MH MeXaHi3MaMH 1 NPU3BOAATH IO IMyHOJIOTIYHO BiIMiHHUX HaciiakiB. Tak ¢aronnTos
OTICOHI30BaHUX IMATOTEHIB Yepe3 perenTopu KoMmiieMeHTy abo Fc-pernentopu 3amyckae
IIpo3ariajibHy BiJIOBI/Ib, TOI SIK HONIMHAHHS aIIONTHYHKUX KIITHH MPU3BOANUTH 10 MIPOTH-
3amanbHoi peakuii (Erwig & Henson, 2007). {7t po3pi3HEHHS X IBOX MPOIIECiB, OCTaH-
Hill mpuitHATO Ha3uBaTu edeponnTo3om, Bij JatuHChKoro efferre — xoponntu (Vandivier,
Henson & Douglas, 2006).

YeyHeHHs (KJIIPEHC) aloONTOTHYHUX KIIITHH € CKJIQJHUM Ta OararocTaJiiiHUM Ipo-
1IeCOoM, SIKUH BKJIFOUaE, IMOHAWMEHIIE, HACTYITHI TPH KPOKHU:

— IpuBaGneHHs: 3HAXO/DKEHHS AIIONTUYHUX KIITHH (DaroluTaMy, HUISIXOM PO3ITi3-
HaBaHHS XeMO-aTPAKTAHTIB alONTHYHUX KIITHH (CUTHAIM «3HAWIN MEHE»);

— Po3ni3HaBaHHs Ta MONIMHAHHSA: 1IeHTU(IKALlIs TATOJIOTTYHNX 3MiH Y MeMOpaHax,
Takux 5K ekcronyBanHs OC (dhocharuani Cepuny), 3MiHH [IIKO3UITFOBAHHS KOMIIOHCHTIB
y DITIKOKaJiKCi, Ta/abo 3B’s13yBaHHS CrEHU(IYHUX aJalTOPHUX MOJIEKY (CHTHAIM «3 1K
MeHey). T1o3uTHBHE PO3ITi3HABAHHS IPU3BOIUTH 10 (harorurosy, aHanizy (IepeBipku Ha
MaTOreHH) Ta JIerpajanii MONIMHYTOr0 MaTepiaiy;

— IlpurHiyeHHs iIMyHHOI BIiJIOBiIi: MPOAYKYBaHHS TMPOTH3AMaIbHUX ITMTOKIHIB
(curnanm «repnu MeHe», Taki sik IL-10 1 TGF-B).

IpuBadaenHs GparonuTiB: CHTHAIU «3HAWIN MEHe»

darounTH MOBUHHI 3HAXOANUTH aIONTUYHI KITITUHH 10 TOTO, SIK BiIOY/IEThCS I€CTPYK-
1is IXHpOT MEMOpaH!, IO TPU3BOIUTH 10 BUBLIHFHEHHS HeOS3IeUHNX BHYTPIITHbOKITITHH-
HUX PEUYOBHH, SIKI TeHEPYIOTh HeOaKkaHy 3amajbHy BiANOBiAb. /sl HOBro € HEOOX1IHOO

cekpemis (PakTopiB XeMOTAKCHUCY, IO MPHUTATYIOTh MOHOLIUTH Ta MaKpo(harw, OCKiTbKH
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(aronuTy, SIK MPaBUIO, HE 3HAXOAUTHCS y Oe3nocepenHiil OJIM3BKOCTI 10 alONTUYHUX
kiitiH. CripaBni, Oylo ONMHCAaHO NEKidbKa «IPUBAOIIOBAIGHUX)» YHHHUKIB, 3aisTHUX Y
CKepyBaHHI (paroIuTiB J0 BiAMHUPAIOUUX KIITHH. B mijomy, criemianizoBani Gparoury, sk,
HAIPHUKIA], MaKpoQard i KIITHHU MIKPOIJIil, € pyXJITMBHMH i IIYKAIOTh Y HABKOJIUIITHEOMY
MIKpOTOYEHHI aloNTHYHI KIITHHHA. BOHM MOXyTh OyTH CIIpSIMOBaHI HIJISIXOM XEMOTaKCH-
Cy JIO aIONTUYHAX KIITHH 9H MiCIb YpaKeHHS JJIs 3M1ICHEHHS «3a9HCTKI BiJI IIOTEHITiH-
Ho mmikiguBux yuHHUKIB (Napoli & Neumann, 2009). HecrienianizoBani daromuru, sk,
HAIPUKIIA], TITMEHTOBAHI eMiTeliaNbHi KIITHHA CITKIBKH, HaBIIaKH, B OCHOBHOMY €, He-
PYXJMBUMHU. 3rajiaHi erniTesiaibHi KIITHHNA pO3TaIlloBaHl JOTHYHO JI0 KIHIIB (oTOoperen-
TOPHUX €JIEMEHTIB, 1 IIPH 3HONIYBaHHI OCTAaHHIX Ofpa3y ix mormuHarTh (Strauss, 2005).
[HmMMu HepyxomuMu (arouuTaMu € eHxoTeNialibHI Ta emitesiaibHl KiniTuHA. HaBiTh
JIesiKi crietianizoBaHi (harouTH, Taki sk KIiTuHu Kymdepa y medidii, MOXyTs OyTH BiJ-
HOCHO CTaI[lOHAPHUMHU; BOHH OYIKYIOTh Ha IOSIBY IOPSI 13 COOOI0 CTOPOHHIX YaCTHHOK, a
HE TIepeciiayIoTh iX Y KPOBOILIHHI.

Jlo BiOMHX aTpakTaHTIB Hajexarb Jeski Gocdominian. Tak nizopocdarnamixo-
niH (JI®X) i coinrosmn-1-pocdar (C1D) BUCTymarOTh y poili OCEPETHHUKIB y TIpOIIe-
ci KiipeHcy anontuuHux KITuH. JIOX BUBUIBHAETHCS 13 alONTUYHUX KIITHH MiJ €0
Kacmaz3o-3 OImocepeaKOBaHOI aKTHBAIlil KalbIliii He3anexkHoi (ocdomimasu A2 (iPLA2),
1 CTUMYJTIOE 3alyueHHs1 MOHOLUTIB Ta Makpodaris (Lauber et al., 2003). Bukopucranus
metoniB PHK-iHTepdepenii i ocmimpkeHHs ekcnpecii mokasano, mo G-0110K-3B’ 13aHui
penentop G2A 3anydeHuit y xemorakcuci MoHorutiB. [Ipumyckarors, mo JIOX ta G2A
BHCTYIAIOTh Y POJIi BAYKJINBOI JTiraH1/pelenToOpHOI CHCTEMH [T TIpuBaOIeHHs (paroIuTin
no anontnynux kiituH (Peter et al., 2008). JI®X 3anydeHuil B aonTHYHOMY pO3Ii3Ha-
BaHHI, JIFOYM TaKOXK K «3’ K MEHE» CHUTHAJ, IO MPU3BOAUTH IO TilloTe3W OiBaJeHTHOL
¢ynxuii JIOX y npoueci knipency (Mueller, Sheriff, Gaipl, Wesselborg, & Lauber, 2007).
C1® sBnste cob60r0 0i0aKTUBHUI JTiMmi, IO Oepe y4acTh y peryismii BaKIMBUX KITITHH-
HUX TPOLECIB, BKIIOYAIOUN epeOya0BH LIUTOCKEJIETa, PICT, PyXJIMBICTh Ta BHIKMBAHHS
(Spiegel & Milstien, 2003). C1® BUBITBHAETHCS 13 AMONTUYHAX KIITHH, IHAYKYIOUH Xe-
morakcuc MoHoruTiB THP-1 ta kiitun U937, a Takok EPBUHHUX MOHOITUTIB T2 MaKpO-
¢aris (Gude et al., 2008). L{ikaBo, mo amontuyHi krituHu Jurkat Ta U937 MOXyTh aKkTH-
ByBaru yTBopeHHs Ta cexperito C1®d binxom chinrosun kinazoro 1 (SphK1), 3anyqaroun
KIIITHHA MakpodaraibHOI CHCTEMH JI0 iXHBOTO mormuHaHHA. Hykneotnau, a came AT i
VY]1®, BUBUIBHSIIOTHCS 13 alIONTHYHKUX KJIITHH Yepe3 KaHau i3 nanHekcuHy-1 (Chekeni et
al., 2010). ITicns BUBITFHEHHS BOHU (DOPMYIOTH TPAIi€HT KOHIIEHTPAIIIT TS MiKpPOTITiajlhb-
HOTO XEMOTAKCHCY, 3B’ SI3yIOYHCH 13 IIypPUHEPTIYHUMH PELENTOPaMu (IIypHHOLIEIITOPAMH )
P2Y12 1 P2Y6 BigmoBigHO.
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VY uizomy, BiIOMOCTi PO CUTHAJIM-XEMOATPAKTAaHTH allONTUYHUX KIITHH Hapasi J10-
BoJIi oOMeskeHi. OCcKinbku HiicHiCTh [IM amonTHYHUX KITITHH Y TPOIIeci 3arporpaMoBa-
HOI 3aru0elti He MOPYIIYETHCS, TOX YA MOXKYTh XapaKTepHi allonTU4HI OLIKKM BHYTpIlI-

HBOKITITHHHOTO BMICTY CTaBaTH XeMOaTpaKTaHTaMH, Hapa3i He 3’ sICOBAaHO.

Po3nizHaBaHHA AaNONTUHYHUX KJIITHH: CUTHAIU «3’T:K MeHe»

PosniznaBanas ©C Ha 30BHIMHIN cTopoHi [IM sBiIsie COO00 KITIOUOBHIA CUTHAI IS
3anycky (arouuTosy sK arnonTHYHMX, TaK 1 HeKpoTH4yHUX KiiTuH (Bottcher et al., 2006;
Ravichandran & Lorenz, 2007). Po3niznaBanns dC BinOyBaeThest crepeocnenudiaHum
grHOM (L-, ane He D-docdocepun) (Umeda, Igarashi, Nam, & Inoue, 1989). [Ipote oue-
BuUIHO, o OC po3mizHaeThCs a00 perentopamMu 0E3MOCePETHBO K KON TiMid, abo y
MO€/IHAHHI 3 IHITMMU PO3YMHHUMH O1IKAMH, 110 BUCTYHAIOTH Yy SIKOCTI «MOCTa) UM «ajall-
TepHOi MoseKym» Mix (aronuramu ta PC Ha KiniTHHAX-MimeHsx. Ha npotusary memo-
paHoAacoLilOBAHUM MOJIEKYJIaM PpO3IMi3HABAHHS 13 €IMHUM PELENTOp-3B’s3yBajbHUM
JOMEHOM, PO3YMHHI MOJICKYJIHM-aIalTOPU MArOTh IIOHAMMEHII J(Ba 3B’S3yOUi JOMEHH,
OJIH CIIOPITHEHUH 10 perenTopa, iHmui — g0 jgiranna-curaany (PPBD, Bix phagocytosis
prey-binding domain) (Caberoy, Zhou, & Li, 2010). PozunnHi Monekynu-aganTop,
3B’SI3YIOUMChH 1 EKCIIOHYIOYHMCh Ha allONTUYHUX KJIITHHAX, CIYTYIOTh CUTHAJIAMH JIO BH-
JTAJICHHS 1 TIOKPAIyITh crennuivyHe YCYHEHHs alloNTHYHUX KIiTHH. J{oci Oyllo BUBYCHO
KiJIbKa aJanTepHuX MOJIEKYII, IO 33/1isHI y [bOMY MPOLECi, Y TOMY YUCIi IOOYIsIpHUNA
6imok mosnouHoro xxupy MFG-E8 (Hanayama et al., 2002), npoxykr crieriudigHOTo reHy
3atpuMku pocty GAS-6 (nmiranp mist peuentopa tuposuskinazn MerTK) (Scott et al.,
2001), B-2-rmikompotein-1 (Balasubramanian & Schroit, 1998), C-peaktuBHuii 010K
(Lutz, 2004), orpumanuii i3 cupoBarku 0110k S (Anderson et al., 2003), i anexcun [ (Arur
et al., 2003), a takox anekcuau V Ta VI (Chaurio et al., 2009). Tak, Gas6 i S-6imok
3B’s13y10Thest 13 DC uepe3 cBoi N-KiHIEBI 3aJUILIKH Y-KapOOKCHITTyTaMiHOBOI KHCJIOTH
(Gla-11) i B3aemonitoTh i3 penentopom Qaromuroly MerTK gepes mBa C-kiHIEBi TTo-
OynspHi JamiHiH-G-11ofi0H1 nomenu. binku Tubby i Tulpl HemronaBHO ineHTH(IKOBaHO
stk HOBI stiraaau perenrtopa MerTK i3 N-kinneBumu mociigoBHocTsiMu JIi3/Apr-(X)1-2-
(JTi3)3 mst BizHaBauus penentopa i C-kinnesum PPBD (Caberoy et al., 2010). LTi Ta ixmmi
aJIaNTepPHI MOJICKYIIH BUCTYAOTh Y POJIi TOCEPEIHUKIB IIPH PO3Mi3HABAHHI Ta TOIMHAH-
HI BiZIMUparounx KIiTHH Makpodaramu (puc. 1.7). LlikaBo, 110 neneniiHa MyTaiis JoMeHa
po3mi3HaBaHHS 00’ €KTa (ParouuTo3y y OyIb-sKOMY i3 Ha3BaHHUX OLIKiB-aJarToOPiB MPHU3BO-
JIUTh 10 BTPATH iXHBOT 3AaTHOCTI CTUMYJIFOBATH (haromuTo3 CMiTeIIHHMX MIrMEHTOBAHUX
KIIITHH CITKIBKH, @ TAKOX JI0 JETpajallii CITKIiBKY B IILIIOMY 32 He3 ICOBAHHMH MeXaHi3Ma-
mu (Carroll, Gomez, & Shapiro, 2004). Kinbka MakpodarajibHUX pelenTopiB-CMITTIPIB

(scavenger receptor) Takok MOXyTb B3aemoaisath i3 @C abo OGe3nocepenupo, abo uepes
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aJlanTepHi MOJIEKY/IM Ha TIoBepXHi anonTtnuHux kiithH (Rigotti, Acton, & Krieger, 1995).
[Momyk penentopi 1o OC sBise coOO0 OIHY i3 OCHOBHUX IPOOIEM Ui 0araTbox JI0-
CHiZIHUKIB 110 BchoMy cBiTy. B.®anok (Fadok) ta 11 koneramu ineHTHdikoBaHO MOBEpX-
HEeBUI1 OUTOK Ha Makpodarax i 3apoIoHOBAHO, IO BiH sBIsE coboto perenrtop it OC
(®CP) (Fadok et al., 2000). OgHak, 3rogom OyJI0 CIIPOCTOBAHO POJIb I[LOTO MependavyBa-
Horo ®CP sk moBepxHeBoro perenrropa (Bose et al., 2004; Mitchell et al., 2006). [ammimvm
aBTOpaMH, BUKOPHCTOBYIOUM CHCTEMH KJIOHYBaHHS ONOCEPEJIKOBAHOI PETPOBIPYCHOIO
excrpeciero 1 6i0morexkn k/IHK i3 mepuroneansHIX Makpodaris MUIIeH, iIeHTudiKoBa-
Ho Oinok Tim4 (T-xkiiTHHHUN IMYHOTIIOOY/IIH 1 MyLIIMHOBHH-/IOMEH-BMICHA MOJIEKYJIa) SIK
omuH i3 BakimBuX OCP (Miyanishi et al., 2007). Tim4 € TpancMeMOpaHHUM O1IKOM THITY
I, stkmii 3B°sI3y€ThCSI 13 aONTHYHUMH KJIITHHAMU HILSIXOM po3mizHaBanHs OC yepes ixHil
imyHormoOyninoBuit (Ig) nomen. Kpim toro, excrpecis Tim4 y ¢idpobractax migsumrye
1XHIO 3IaTHICTh MOTJIMHATH alONTHYHI KITiTHHHM. [[iKaBo, 110 cepes IHIIMX MPESICTABHUKIB
pomman Tim jume Tim1 3marauit 38’ s3yBatin @C, ame Hi Tim2, Hi Tim3 1p0T0 HE 37aT-
Hi pobutn. Byno nokazano, mo Tim4 ta Tim1 cneungivno 38’ s13ytote @C Ha NOBEPXHIi
anontotTrnyHux KiiTHH (Kobayashi et al., 2007). Kpim Toro, 6ymno BusBieHo, mo Tim4
EKCIIPECY€ThCsl Ha JIFOJICHKUX Ta MUINAYMX Makpodarax, a TaKOX JEHIAPUTHUX KIITHHAX.
MeTonoM KpUCTAIIYHOTO (PEHTTEHO)CTPYKTYPHOTO aHalizy Mumadoro Tim4, imeHTudi-
KOBaHO METaJI0-3aJIeKHUI CAlT 3B s13yBaHHs JIIraH/IiB B IMyHOIJIOOYJJIHOBOMY JIOMEHI, SIK
®C-38’s13yrounii caift g0 perenrtopa Tim4 (Santiago et al., 2007).

Crabinin-2 (Stabilin-2) Oyio ineHTHdikoBaHO y sIKOCTI OaraTtodyHKI[IOHAIBHOTO pe-
LENTOPa-CMITTAPA, 33A1THOTO B €HIOINTO31 MOH(PiKOBAaHHUX JITIONPOTEINiB HA3HKOI ITiTh-
HOCTI Ta KIHIIeBUX NpoayKTiB miikyBanHs (Tamura et al., 2003). Bin micTuTh Benukuii 1o-
3aKJITHHHAHN TOMEH, SIKUH cKkiaafgaeTbes i3 7-mu FAS1 nomenis, 1-ro nomerny X-link i 4-ox
noBTopiB (emizepmanbuuii Gpakrop pocty (EGF))-nonionux nomennis (EGFrp). Excnipecito
Stabilin-2 Oyro BUSBIIEHO y TFONCHKIH Ta MHUIIAYil CENIE3iHIIi, JTFOICHKUX Makpodarax MOHO-
LIUTAPHOTO MOXOIDKEHHS, aJlbBEOJSIPHUX Makpodarax, a TakoXX KUIbKOX KJIITHHHUX JIHISX
makpodaris (Falkowski, Schledzewski, Hansen, & Goerdt, 2003). Kpim Toro, qanuii pemen-
TOp PO3Mi3HAE 3iCTAPCHI Ta AlONTHYHI KIITUHH, OITOCEPEIKOBYIOUH iXHE MMOBHE MOTIMHAH-
us. [Ipuraivenns excrpecii stabilin-2 y Makpocgarax 3Ha4HO iHTiOye (haroruros amonTHd-
HUX KJIITHH. BUKOpHCTOBYIOUM aroHiCTUYHI aHTUTLIa poTH stabilin-2, 3aMicTh MPUPOITHOTO
niragny @C, Oyino oTpUMaHO CHIBMIpHY MPOTH-3aMalbHy peakuito. [likaBo, mo HaaMipHa
ekcrpecis stabilin-2 y ¢idpobnactax 3HaAYHO MINBUILYE 3B’S3yBaHHS Ta MOIIHMHAHHS 3i-
CTapeHuX, aje He JKUTTe3naTHUX, eputpormTiB (S. Y. Park, Jung, et al., 2008). Kpim Toro,
EGFrp y stabilin-2 moxxyTh Oe3nocepentbo Ta crenrdivuno posmizHaBatid @C 1 KOHKYPEHT-

HO 1HTi0yBaTH ITOTIIMHAHHS 3iCTapEHUX SPUTPOIHTIB i AIONTUYHUX KIIITHH 32 JOIIOMOTOIO
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npsimoi Ta npedepenuiiinoi B3aemonii i3 OC (S. Y. Park, Kim, Jung, Bae, & Kim, 2008).

[HIIIM BaKITMBHM pPELENITOPOM, 3allydeHHM y posmizHaBaHHI @C e brain-specific
angiogenesis inhibitor 1 (BAI1). BAI1 € noBepXxHeBUM peLienITOPOM MOJYJISI CHI'HAJIFOBaH-
1 ELMO/Dock180/Rac, sxuii Mmae 3matHiCTh 3B s3yBatd PC Ha amoONTUYHAX KIITHHAX
(D. Park et al., 2007). 3 ognoro 6oky, ELMO ta Dock180 mparitorotsh pa3om sik hakTop 3a-
Minu ryaninoBoro Hykieotuay (GEF) mma mamoi I'T®a3u Rac, perymroroun oprasizaiito
AKTHMHOBOTO IIUTOCKEJETY (harolyTiB IiJ] 4ac MOMIMHAHHS alloNTHYHUX KiIiTHH (Brugnera
et al., 2002; Gumienny et al., 2001). 3 inmoro 60oky, BAIl € 7-Mu-1oMeHHIM TpaHCMEMO-
paHHUM OUIKOM, SIKMH HAJISKUTh JI0 POIMHU PELENTOPIB crpshkeHux 3 G-Oinkamu, 3a1i-
ssanMU B aaresii (adhesion-type G-protein coupled receptor family), i3 mpoTsikHOTO T03a-
KITHHHOKO nisistHKor0 (Bjarnadottir et al., 2004). Peuenrop BAIl dyHkiionye sik peren-
TOP-3aXOIUICHHS U PO3ITi3HABAHHS Ta MOJAIBINOI IHTEpHAI3aIlil aONTHYHUX KITITHH.
[ToBTOopU TpoMOOCTIOHIMHY THITY | Y MeXaX rmo3akiiTuHHOI AistHkr BAI1 6epyThb yuactb
y 6e3mocepenapomy 3B’s3yBaHHi i3 @C. BAIl yTBOproe TpumepHuit komrmieke i3 ELMO
ta Dock180, i ¢pyHKIIOHaNBHI AOCHIIKEHHS 1oKaszaiu, mo BAIl koonepye i3 nuisixom
ELMO/Dock180/Rac mist CTUMYITFOBaHHSI MAKCHMAIFHOTO ITOTITHHAHHS allONITHYHUX KJTi-
tuH. Kpim Toro, excripecis BAI1 y ¢idpobaacTax nocuittoe 38’ s13yBaHHs Ta MOTIMHAHHS
anmonrtnaHUX TUMonToB (D. Park et al., 2007).

[HIMMU penenTopaMy TONIMHAHHS € 1HTerpuHu avp3 Ta avps, sKi po3ni3HaroTh
MFG-ES8 (Hanayama et al., 2002), LRP (CD91), mo 3B’s3y€eThCs i3 KaIbPETUKYTIHOM
(Gardai et al., 2005), mano3Hi peuenropu (MBL Ta MBR) i myckoBi perientopu-2, exc-
npecoBani Mienoinaumu KiiTHHaMu (TREM2). B5-/ledimuTHi MuIIi, y KOTpUX BiICyTHIH
IHTErpUH OVP5 , CTPaKAAIOTh JIEreHepaLi€lo CITKIBKY 1 BIKOBOIO CJINOTOIO, 110 BUHUKAE
BHACINIJIOK PO3JIAAy CHHXPOHI30BaHOTO (DaronuTo3y ITIrMEHTOBAHUMHE CIIiTeTiHHUMH
kinitnHamu (Nandrot et al., 2004). Penentop CD36 3narHuii BrizHaBaTH TPOMOOCHOH-
nmuH-1 1 okucieni mimiau (Lauber et al., 2004). MaHO3HI penienTopy BIi3HAIOTH BIACHI 00
CTOpOHHI (MIKPOOHOTO MOXO/PKEHHS) TiKonpoTeiHu Ta riikomimigu. TREM2 Hanexutsb
1o poxnuHu DAP12-acormifioBaHuX peIenTopiB i BiAirpae BaXXJIUBY POIIb Y BPOIKCHOMY
IMYHHOMY 3aXHUCTi, TOJIOBHO €KCIIPECYIOYHCH KITITHHAMH MIKpPOIUIi LIEHTPaIbHOT HEPBOBOT
cucremu (Hsieh et al., 2009). Brpara ¢pyuknionamsaocti TREM2 abo DAP12 ynacminok
MyTauii npu3BoaAnTH 70 cuHapomy Hacy-Xaxona, piakicHoro i ¢aranbsHOro Heposere-
HEPaTHBHOTO PO3JIaTy, BHACHTIIOK IMOPYIICHOTO BHIAICHHS MIKPOTITiaThbHUMHU KITITHHAMHA
Bigmupatounx kiitie (Thrash, Torbett, & Carson, 2009). Bincythicts excripecii TREM2
KIIITHHAMHU MIKpOTJIil YHEMOXKJIMBIIIOE BUIATICHHS HUMH MEMOPaHHUX BE3UKYJN 1 CIIPUSE
ekcnpecii npo3anaibaux nuToKiHiB (Neumann & Takahashi, 2007). Caiit po3smi3HaBaHHS

TREM2 eKkcroHy€eThCs alONTHYHIMHA KIITHHAMHI 3HAYHO CHITBHIIIE, TIPUCKOPIOOYH TXHE
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TREM2-onocepenkosane normuanuas (Wu-Hsieh, Chen, & Lee, 1998). Onnak, eHgoreH-
Huil nirang peuentopa TREM?2 Bce mie He BCTaHOBICHHIA.

Otxe, i3 po3nizHaBanHsM PC Ta foro 3B’s13yBaHHSM Ha MIOBEPXHI alONTUYHUX KJTi-
THH TIOB si3aHa YuMaia KitbKicTe Monekyrn (Chaurio et al., 2009). IIpote 6araro metaneit
iXHBOro (DYHKI[IOHYBaHHS 3aJIMIIAIOThCsl HeBiomMuMu. SIk @C B3aemojie i3 TaKO0 KiJib-
KICTIO peIenTopiB Ha Pi3HUX KiIiTHHAX, Ik @C po3mizHae KOKHY i3 X Pi3HUX MOJEKY-
JSIPHUX CTPYKTYP Y BHUIVIAJI MOHOMEpPHHMX a00 MYJBTHMEpHUX KoMmIuiekciB y [IM, un €
IIe PEeIenTOPH, SKi Oye OMMCcaHo, i CHTHANBHI IUIAXH, SKi 3aJIy9eHi TiCIs po3ITi3HaBaH-
Hs1 ®C? Sk posnizHaBanus OC CriBBIAHOCUTHCS 13 PO3ITI3HABAHHIM IHIIMX CHUTHAJIBHUX
MOJIEKYIT «3 K MEHe», 30KpeMa 3MiHeHuX DmikaHiB? Tak, Bizomo, mo @C eKCIoHyeThCs
Ha MOBEPXHI aKTUBOBAHUX JIIM(OIMTIB Ta NMPU JESIKUX 1HIIMX (Pi310JOrTYHUX MOMIAX Ha
MTOBEPXHI KUTTE3NATHAX KIITHH, NMPH IBOMY IIi KIITHHU HE 3a3HAIOTH (Darommrosy, 1o
JIOHEH/IABHA 3aJIMINAJIOCh OJTHUM 13 HEBHUPIlIEHUX NUTaHb. [loscHeHHs nqaHoro GpeHomeny
mofaHo y HemonasHiil po6oti (Kimani et al., 2014), ne mokazaHo, IO MIPH AIIONTHYHIH
3arubeni @C OKUCHIOETHCS 1 caMe HasBHICTh Okco-DC € HEOOXIMHUM IS 3aIyCKy MpO-
1eciB (parouuTo3y.

IcHye nekinbka MexaHi3MiB, 110 MPU3BOISTH IO eKCTepHAaIi3allii CUrHAJIIB BHAJICH-

HS Ha TTOBEPXHI anonTHYHUX KIiTHH. binok S, Gas6 Ta MFG-E8 cekperyroTbes i3 kiacud-
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Puc. 1. OcHOBHI CHT'HAJM MOIIMHAHHS allONTHYHKUX KJIITHH 1 BIAMOBIHI IM penientopu ¢aromuro-
3y (mo3Ha4YeHi oJHaKOBUMHU Kosibopamu). OKpiM TOTo, TIOKa3aHo BiJJOMi MakpodaraibHi perer-
TOpH (HAIPUKIIAJ, MaHO30-CIIelM(iYHUIN JICKTHH, JAHTePHH) Ta BiJIOMi CUTHAJIH «3 K MEHe» Ha

aToNTHYHUX KIIITHHAX (HANPHKIIa, MOAM(IKOBaHI IMIKaHU), X04 JAHHUX PO B3AEMOJIII0 MK HUMH

He Mae. Cxema 3a nanumu (R. Bilyy & Stoika, 2007; Chaurio

et al., 2009; Li, 2012; Scharenberg,

Schwardt, Rabbani, & Ernst, 2012).
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HUMHU CUTHAJIBHUMU TenTuaaMu, Toi sik Tubby 1 Tulpl He MaioTh CHUrHaJIBHUX TUISTHOK
1 BUBUTBHSIOTBCS HeTpaauuiiaumu nurixamu (Caberoy & Li, 2009). HecexperoBaHni 1u-
TOIUIa3MaTHYHI OIJIKM MOXXYTh BUBUIBHSITHCH Yepe3 MOIIKO/DKEHHs T1a3MajIeMH il yac
aronTo3y, 1 CIyryBaTH CHIHAJIAMU JI0 ITOIIMHAHHA. TakuM 4MHOM (DYyHKLIOHY€E, Harpu-
kiaj, anekcud I (Arur et al., 2003), sikuii BUTIKA€ 13 KIITHHU i1 Yac arnonrto3y. [loaioHo,
@OC 1 KaTbpeTHKYIiH, Oyay4n MeMOPaHOACOIIHOBAHUMH CHUTHATAMHU, EKCTEPHATI3YIOTCS
i1 dac anonrto3y. Hapeuiri, neciaayBaHHs MOBEPXHI allONTHYHHUX KIITHH MIPU3BOIAUTH 110
eKCTIIOHYBaHHS paHille 3aMacKOBaHUX TITIKaHIB, IKi MOKYTh OpaTé y4acTh y IIPOLIEC] BITi3-
HABaHHS alONTHYHKX KIITHH (paroruramu (Meesmann et al., 2010) (Puc. 1).

HammMu octaHHIME TOCITIIKEHHSIMA TTOKa3aHO, IO TIPH 3aruOeii KIITHH Ha iX Mo-
BEPXHI 3MIHH INIIKaHIB BiI0YyBalOThCS IBOMA IIUIIXaMH: aKTHBOBaHI HelipaMiHiia3u Ha 110-
BEpXHi KIITHHH JECialyfOTh iCHYIOUI TIIIKaHU 1 IPU3BOIATH 10 YTBOPEHHS [IeCiaIOBaHUX,
rajakTo30BMICHHX DJIIKaHIB; a €KCIIOHYBaHHs BHYTPIIIHIX MeMOpaH KIIITHHHU, 30KpeMa
KOMITOHEHTIB €HJOIIa3MaTHYHOTO PETHKYIIyMY, HA TIOBEPXHI KIIITHHH CYIPOBOIUKYETHCS
EKCIIOHYBaHHsIM oJliroMaHo3wiIbHUX nikaHiB (Rostyslav Bilyy et al., 2012). Oniromano-
3WJIBHI, JIeciaioBaHi IIikaHd, a Takok OC IifoTh KOMIDIEMEHTApHO Y 3a0e3IeYeHHi Ipo-
neciB edpeporurosdy (R. Bilyy & Stoika, 2013), a X KOMIUIEMEHTapHA B3a€EMOJIis MOXKE
OyTH BUKOPHCTaHA JJIs CTBOPCHHS MYJIBTH(QKTOPHUX CHUCTEM JUIA eliMiHAIii BiIMHparo-

yux kiituH (Tomin et al., 2016).

Po3nizHaBaHHS AKUTTE3NATHAX KJIITHH: CHTHAJIM «He 3’ 15K MeHe»

Y Toii 5xe Yac, € JOKa3K HassBHOCTI aHTU(AronUTaPHUX CUTHAJIIB HA MOBEPXHI 310PO-
BUX KJIITHH, IKI €KCIIOHYIOTBCS [UIS 3a1100iraHHsI HCHaBMUCHOTO TIONJIMHAHHS Makpogara-
mu. [Ipuknanom Taxoi monexynu € CD47, KOTpHii IMPOKO PO3MOBCIO/PKEHUH Ha KIIITHHAX
1 3B’sI3y€ThCs 13 UMciIeHHUMH Oinkamu, Bkimodaroun SIRPa Ha ¢aromurax (Oldenborg et
al., 2000) ta xnactep mudepenmianii CD172a. B3aemomis CD47—SIRPa 6iokye moriu-
HaHH# anontuyHuX KiIiTHH (Gardai et al., 2005). ¥V po6oti (Rodriguez et al., 2013) onu-
CaHO MiHIMalIbHy MENTHIHY NOCIiqOBHOCTH Olika CD47, sika 0 3abe3neuyBana anTH-(a-
TOIMTapHi (PyHKIII]; KOH OTallis TaKoro MENTHAY i3 TepaleBTUYHUMHI HAHOYACTHHKAMH
3HAYHO MPOJOBKYBaJa 4ac IXHbOro nepeOyBaHHs y KPOB SHOMY pycCJli Ta NpUTHIYyBasa
¢aronuros Makpodaramu. [HmmM npukiazoM takoro curHainy € CD31 (S. Brown et al.,
2002) abo PECAM-1, sixuii 3amno0irae 3B’ s3yBaHHIO (DaroluTiB Ta NPUrHidye GparonnuTos3
(Grimsley & Ravichandran, 2003), a Takoxx CD200 Ta iHri6iTop akTHBaTropa Iu1a3MiHO-
reny (plasminogen activator inhibitor) (PAI)-1 (G. C. Brown & Neher, 2012). Iammm
CUTHAJIOM «He 3 1)K MeHe» BHcTymae ciajosa kuciora (G. C. Brown & Neher, 2012), sixa
3B SI3YIOUHCH 13 Ciriekamu, Hanpukiaz, cirmekom-11 (Elward & Gasque, 2003), 3anobirae

3B'SI3yBaHHIO CUTHAJIB «3 1K MeHe» (akropamu komiuiemeHTy Clq Ta C3b Ta, Bianosia-
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HO, OJIOKYy€ TXHIO 3[[aTHICTh 1HAYKyBaTH (aronuro3. ANONnTHYHI NOAIT y KIITHHI Cynpo-
BO/DKYIOTBCS BTPATOIO Ha ii MOBepXHi cUrHaNiB «He 3 1k MeHe» (G. C. Brown & Neher,
2012; Litvack & Palaniyar, 2010).

2.2. MornuHaHHs] ANONTHYHHUX KJITHH Ta iMyHHa BiAnoBiab opranizmy. Xa-
PAKTEPHOI O3HAKOK KIIPEHCY AalONTHYHHX KIITHH € He3alalbHa Ta, 3a3BUYail, He-
IMYHOT€HHa TpUpoja 1bOro rmporecy. Ha BiaMiHy BiJ nomiuHaHHs natoreHiB adbo FcR-
OIIOCEPEIKOBAHOTO (haroLUTO3Y, MOMIMHYTI AONTHYHI KIIITHHHA HE BUKJIHKAIOTh IPOIYK-
1ii 3amajgbHUX UTOKIHIB. Y JaHUN 4ac BBAXKAETHCS, 10 (ParoiUTO3 amoNTHYHUX KIITHH
LPS-akTnBOBaHMMHN Makpodaramu iHIyKy€e CEKpELiio IPOTH3aNaIbHOTO Ta IMyHOPETYIs-
TopHOro 1uTokiny IL-10 Ta 3MeHIye cekpelito 3amajibHuX UTOKIHIB, Takux sik TNF-a,
IL-1B Ta IL-12 (Voll et al., 1997). Kpim Toro, Makpodaru, mo MOrTHHAIOTE allONTHYHI
KJIITHHH in vitro cekpetytoth TGF-B, sikuii € roJOBHMM y4aCHUKOM NPOTH3ANAIBHUX pe-
akuiit (Lucas et al., 2006). L{ikaBo, 1o kiiTrHHY, 5K He ekcriepcytoTh PC Takox HE CHpH-
yuHstoTh nponykuii TGF-B1 makpodaramu, y Toi yac sik JJonaBaHHs JIIIOCOM, 110 €KCIIO-
Hy10Th ®C BIZIHOBIIIOE YTBOPEHHSI 3raIaHOTO LIUTOKIHY, 10 CBIJYUTH PO BAXKIIMBY POJIb
anionHoro ¢ocdomninigy OC sik imynnoro cynpecopa (Huynh, Fadok, & Henson, 2002).
OTxe, @C BBAKAETHCS TOJIOBHUM CHTHAJIOM «3 1)K MEHE» Ta IMyHHUM CyIIPEcOpOM Y Ipo-
Leci KIipeHCy arnonTuuHuxX KiituH. Habararo MeHie BiZioMo 1po poiib MoAn(piKOBaHUX
IITIKOGMITOIIB B yCyHeHHI BigMmupatounx xiituH (R. Bilyy & Stoika, 2007).

OckisIbKH 'y 0araToKJIITHHHUX OpraHi3aMax IHOCTIMHO T'MHYTh MUIbHOHM KIITHH, 1
OCKUTBKH B OpTraHi3Mi QYHKIIIOHY€ HaiiHA CHCTeMa IS IXHBOTO IIBUIKOTO PO3ITi3HABAH-
HSl Ta BUJAJICHHSI, «MOBYA3HHUI KJIIPEHC» allONTUYHUX KIIITHH, SIK BBXKAIOTh, O€pe y4acTh
y IesKUX CTaHax, IIOB’S3aHUX i3 MOPYIICHHSIMH KJIITHHHOTO IMYHITETY Ta 3pOCTaHHSIM
piBHs anonTo3y. Pak, BrumiB pajiarii i Aeski napasuTapHi Ta BipycHi iH(eKIil oTpuMyIoTh
nepeBary HaJl UM 3araJibHOIMOLIMPEHUM MEXaHi3MOM. AIONTHYHI MPOMACTUTOTH i3 Ia-
pasuriB Leishmania Buknukators BuBinbHeHHs1 TGF-f HeiiTpodinamu, Moxa NpUITyCcTH-
TH, [0 HASBHICTh allONTHYHUX MAPa3HUTIB HAJAE TIEPEBAry AJIsl BIOKUBAHHS KUTTE3IATHHX
napasuTiB, 10 CIIPUSIOTh PO3BUTKY 3axBoproBaHHs (van Zandbergen et al., 2006). Takox
«IiJT aTONITHYHY» KITITHHA MAacKyIOThCS BIpyCH BiCIIH, MAJSPIifHI Ta3Mopnii Ta iHmIi, He-
nepeOOpHi Ha CHOTOHINIHIN eHb, narorenu (Mercer & Helenius, 2009).

BinMuparodi KIiTHHHA Ta iMyHi3amis. IMyHoOTepamiss MyXJIWH € OOWH i3 HaHOiIbII
MEepPCIeKTUBHUM LIISIXIB 00pOThOM 3 pakoM. BoHa IpyHTyeThCs Ha akTHBi3allil iMyHHOT
BIJINIOBI[Ii O MTOBEPXHEBUX (po3TamioBaHnx Ha [IM) aHTHTEHIB IyXJIMHY, i3 TONATBITHM
3aIlyCKOM MEX1Ha3MiB 3HUILEHHS MMyXJIMHU IMyHHUMH KJIITHHAMH NAlli€HTa; IMyHOTepa-
Iiis € TIepCOHANI30BAaHOI0 1 XapaKTePU3YEThCS MAaJIO0 KiTBKICTIO MOOIYHUX HACIIJKIB.

OCKUIBKH IyXJIMHH BOJIOMIIOTH MOJIEKYJISIPHOIO IZIEGHTHYHICTIO, BUPAKEHOIO Y ITyXJINHHO-
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acorniifoBanux anturenax (TAA), IKUMH MOXXYTh BUCTYIATH 3MiHEHI MOBEPXHEBI OLIIKH,
Ta HaliyacTilne — IKaHW/TTKOIPOTEIHH, 1HAYKITS iIMyHHOI BiAIIOBiI POTH HUX MOXKE
3a0e3MeunTy yCyHeHHs myxJiuH. [Ipy 1poMy citifi BiA3HA4UTH, 10 IMyHHA CHUCTEMa I10-
BHHHA «TI00aYUTH» TyKOPiTHI 03HAKH ITyXJIWHHU, TOOTO BOHU ITOBHHHI EKCIIOHYBATHCS Ha
NoBepxHi KIiTHHU. DakTHYHO, caM (aKT MOSBH TAKUX AHTHICHIB MOBUHEH CIIPUYMHSITH
IMyHHY BIIIOBi/Ib, i y 0araThOX BHIIQJAKaX OKpEeMi BUHHKAIOUI PAKOBi KIITHHHA YU MIKpPO-
MYXJIMHU yCYBaIOThCsl IMyHHOIO CUCTEMOIO Ha PaHHIX CTafisgx cBOro po3Butky. [Ipore B
IHIIAX BUTIAIKAX (K1 3a3BUYAi KITIHIYHO IiarHOCTYIOTHCS) IMyHHA BiJIIIOBiIh € HEIOCTAT-
HBOF0. JIOTIYHUM MiIXOZ0M € iIMyHi3allisl MAaI[ieHTa 3 METOI MOCHJICHHS IMYHHOI BiAIo-
Bifli, Ta TIeW Ha MIEPIIHA MOYIA IPOCTHH MiX1T Ma€ P 0COOINBOCTEH.

Sk y>xe 00roBOpIOBaJIOCH, AIONTUYHI KIITHHH, Brpadatoun acumerpiro [IM excro-
Hy0Th Ha cBoiil moBepxHi @C (Fadok et al., 1992), npu mpomy cami ammonTUYHI KT THHH
BOJIOZIIOTH MpoTH3anaibHumu BiactuBocTsiMu (Voll et al., 1997), cipsiMoBaHMMH Ha NpU-
THiYeHHS IMYHHOI BIIIIOBIMI, SIKi 9YaCTKOBO peati3yloThcs depe3 3B’ s3yBaHHSI OC i3 Mo-
JIeKyJaMu aHekcuHy A5 Ha noBepxHi anontuunux kiaitud (Chaurio et al., 2009; Munoz
et al., 2007). JIng mocuIeHHs iIMyHOTCHHUX BIIACTUBOCTEH alONTHYHUX KIITHH aBTOPaMH
(Weiss et al., 2010) 3arnporioHOBaHO AJ1st IMyHi3allii BAKOPUCTOBYBATH arlONTHYHI KITITHHA
pa3oM i3 aHekcmHOM A5, sikuit Mackye @C Ha iXHIf TOBEpXHi, HIBENIOE IPOTHU3ATATBHI
CUTHAJIM 1 BUKOHYE POJIb a1’ FoBaHTY. [IpoTe Takuii miaxia poOUTh MPOTUIYXJIUHHY Tepa-
IO MAJOIOCTYITHOIO, CIIPHYMHSIOYH OAATKOBE iIMyHHE HaBaHTa)KCHHS depe3 iMyHi3a-
1ir0 OLJIKOM aHEKCHHOM AS.

ToMy omHWM i3 TiAXOMIB IJIS TIPEICTABICHHS IMyHHIN CHCTEMI TIOBEPXHEBUX MapKe-
piB KIITHH (y T.4. MyXJIMHHHX), 3a0€3M1€4y04YH IHAKTUBALIIIO IyXJIMHHUAX KJIITHH Ta aJieK-
BaTHY IMyHHY BiIIIOBifb, € BAKOPUCTAHHA JUTSA iMyHi3amii MemMOpanHuX Be3ukyn (Berthet
et al., 2002). YTBopennst Bumn situyBanb [IM (0:1e0iHr) XapakrepHe Jyist pi3HUX OioJoriy-
HUX TIPOLECIB, 30KpeMa, POCTy OakTepiil, mpomideparii eBKapiOTHIHUX KIITHH, alloNTO-
3y €BKapiOTUYHUX KJIITHH, 30KpeMa KITHH KpoBi, Tomo (Charras, 2008). Bum' stuyBanHs
[1M, BigmiNsIOUNCh Bill KIIITHHH, YTBOPIOIOTE MeMOpaHHi Be3ukynn. OcTaHHi 30epirarotTh
yci iMyHoJIoriuHi Ta 610XiMiuHI BIaCTHBOCTI MEMOpaH, i TOMy MOXKYTh OyTH BUKOPHUCTaHI
Ut pocmimpkeHas [IM, 30kpemMa MpOoHUKHEHHS (papMaKOJIOTIYHMX YU 1HIHUX IpernapaTiB
yepe3 [IM. MemOpaHHi Be3UKy/IM TakoX 30epiraioTh yci imyHosoriuHi BiactuBocti [IM
KIIITHHH, & OT)KE, MOXKYTh OyTH BUKOPUCTAHI JUIS 1HAYKIIT IMyHHOI BiIIIOBIi, K 1€ OIH-
CaHO JUTs BE3MKYJ OakTepiiiHux MeMOpaH y nareHTHid 3asBii (Berthet et al., 2002). Tak,
BHACI/IOK TEHHO-IH)KeHePHHUX MOIU(IKaIliil y rpaM-HeraTUBHIX OakTepiii BuaiB Neisseria
meningitidis, Moraxella catarrhalis, Haemophilus influenzae, Pseudomonas aeruginosa

IHIYKOBAaHO YTBOPEHHS MEMOpaHHUX BE3UKYI, SKi MICIS BiAIOBITHOI OYMCTKA BHKOPHUC-
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TaHO y poJii OaKTepiiiHOTrO aHTUTEHY UM aJi FOBaHTY (y MMOEAHAHHI 3 HIINM OaKTepiiHUM
AHTHTCHOM) UTS IMYHI3aIlii 3 METOI0 YTBOPEHHS IMYHHOI BiJIIIOBi i IPOTH aHTHUICHIB I10-
BEPXHI MEMOpaHHUX BE3UKYIl (HalpHKIa, Jiinononicaxapuny). [lpu imyHoTepartii 3 Bu-
KOpPHCTaHHSIM MeMOpaHHUX BE3WKYNl BUHUKAE TMOTpeda B €PEKTHHX crocodax 1HIYKMii
yrBopeHHs: MB, siki 6 He mictimiin OC, ane 30epiraiu i MeMOpaHHI KOMIIOHEHTH, TaKi

METONIM Ha MOMEHT MOYaTKy BUKOHAHHS JaHOT poOOTH Oy HEBiTOMUMH.

2.3. Hacainku mopyiieHHs YCyHeHHsI alONTHYHUX KIITHH. Bumanenns amom-
TUYHUX KJIITHH 3IIACHIOETHCS 3a JOMOMOTO MIUPOKOMACIITA0HOI Ta M00pe OmucaHol
(Ravishankar & McGaha, 2013) ¢aromuTtapHOi CHCTEMH OpraHi3My, IO CKIAJA€ThCA i3
Makpodaris, IeHIPUTHUX KITITHHHU, KIiTHH Kyndepa, Mikporii Ta aJlbBeoJIIpHUX MaKpo-
¢ari. EmiTenianpHi KINITHHA TaKOXK 3/1aTHI 10 TTOTIIMHAHHS BiIMHUPAIOYNX KITITHH 31 CBOTO
MIKpPOOTOUYEHHSI, @ B JICIKNX JUITHKaX OpraHi3My, TaKHX SIK CITKIBKa, MOIMHAHHS 3icTape-
HUX YaCTHH IMAJTMIOK 1 KOJIOOYOK 3TIMCHIOETHCS BUKITIOYHO KIIITHHAMU (TIITMEHTHOTO) eITi-
teunito (Sparrow, Hicks, & Hamel, 2010). Bunanenns ¢pparmMeHTiB 30BHILIIHIX CETMEHTIB
(oTopenenTopiB MrMEeHTHIMH CIITeNIHHIMHA KIITHHAMH CITKIBKH € KITFOUOBHM T 30e-
PEKEeHHS] TOMEOCTasy CITKIBKH i pereHeparii goropenenrtopis (Strauss, 2005). 3oBHinIHI
CerMeHTH (POTOPEIENTOPIB MOBHICTIO OHOBIIOIOTHCS MPUOII3HO 32 10 THIB, M0 03HAYa€e
MOTJIMHAHHS CHITSTITHUMU KIIITHHAMH TPUOIU3HO 75-KPaTHOTO BIACHOTO 00’ €My 3HOIIIC-
HUX (pParMeHTIB (OTOPELENTOPiB YIPOIOBK OTHOTO POKy. [lopymieHHs IFOTO Tporecy
MIPU3BOANTH JI0 BAXKHUX ypakeHb ciTkiBku (Kevany & Palczewski, 2010).

SIKIOo anonTHYHI KIITHHA BUAANSIOTHCS Hee(DeKTUBHO, MUTICHICT MEeMOpaH, 1o iX
BKPHBA€E, MOXKE MOPYIIyBaTHCh (OCOOINBO MICIsl BUCHAXEHHS JIeTo AocTynHOoro AT®D),
BUBIJIBHSIOYH BHYTPIIIHBOKITITHHHI «CUTHAIN HEOE3MEKI», 31aTHI BUKIMKATH iIMyHOCTH-
mymrorodi peakirii (U. S. Gaipl et al., 2006; Pauling, 1948). Okpim Toro, i yac armonTuy-
HOi 3arm0eni Ha MOBEPXHI allONTHYHUX YTBOPEHb, Y TOMY UYHCIi allONTHYHUX BE3UKYI,
BiZIOYBarOTHCSI 3MIHH Yepe3 OKUCIIOBAIBHI MTPOIIECH, 110 TIPU3BOSTH JI0 TIOSIBH IMYHOJIO-
riuHo «HoBHUX» aBroaHTHreHiB (Casciola-Rosen et al., 1994). JledinuT normmHaHHS Bif-
MUPAIOYHX KIITHH MOXeE, Y TaKHH CIoCi0, CIPUSTH PO3BUTKY XPOHIYHHMX aBTOIMYyHHHUX
3aXBOPIOBaHb, K OIMHCAHO IJISI CHCTEMHOTO depBoHOTO BoBUaky (CUB) (Munoz et al.,
2010). Makpodaru mnamientiB i3 CUB BusBIsIN 3HMKEHUI (HArolUTO3 aBTOJOTIYHOTO
anonTHYHOTO Matepiany in vitro (Herrmann et al., 1998). Kpim Toro, y 3pizax mim¢parnd-
HUX BY3JIiB Jiesikux namnienTi i3 CUB, kinbkicTs 3adapboBannx Makpogaris, 110 MiCTHIN
MOTTIMHY THH allONITHYHUH MaTtepia, Oyiia 3HaYHO HIDKIOI0; TaKi MaKpogaru BTPATHIIN TH-
1oBy MOp(oJI0Tito 1 Oy MEHI, HiX Ti, [0 BUSBJICHO Yy JiM(paTHYHHUX By3JaX 37I0POBUX

oci6. ¥ mamienris i3 CUB anmonTuyHi siAepHi 3aJUIIKA ACOIIIOBAINCH i3 (PONMIKyIIpHUMHA
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JICHAPUTHUMHU KJIITHHAMH Y 3apOJKOBHX LieHTpax (Baumann et al., 2002), Takum 4nHOM,
HMOBipHO, 3a0€3MeUyI09N CUTHAIH BIDKUBAHHS TSI B-KITITHH, SIKi pO3BHHYIIH aBTOPEaK-
TUBHICTb ITiJ] YaC BUIIAIKOBOT COMAaTHYHOI MyTallil. PO3BUTOK IMyHHOT BiIMIOBi/I Ha siaep-
Hi Ta armoNTHYHI (OKMCHEHI) aBTOAHTUTCHH € TIEPIIUM MPSIMAM HACIiTKOM HaKOTIHYCHHS
aNoNTHYHUX 3aJIMIIKIB, 00yMoBJIeHUX nopyuieHHsM kiipency (Udo S. Gaipl et al., 2007).
Le criocTepeskeHHS € MPSIMAM JOKa30M POJIi aBTOIMYHHOI BiamoBiai B etiomorii CUB.

Jlpyrum HaciiZioK IMOpPYUIEHHHS KJIIPEHCY € YTBOPEHHSI aHTUTLI JI0 BIACHUX aHTH-
TeHIB, HANPHUKIAM, aHTHAICPHUX aBTOAHTHUTLI, SKi 3B S3YIOTh HYKJICIHOBO-BMICHI arton-
TUYHI 3QJTUIIKH Y KPOB’STHOMY PYCIIi UM Y TKAHUHAX 13 HACTYITHUM YTBOPEHHSIM IMYHHHX
KOMIUIEKCIB. 3TO/IOM IIi iMyHHI KOMITJIEKCH BHIAISIOTHCS (ParouTaMH, M0 IUPKYITIOIOTH
y KpoBi, makpodaramu ta 1K yepe3 Fcy-penenrtop-onocepeakoBaHuii HUIsx (Garomurosy.
OcTaHHIH € acOUWIHOBAHNM i3 CEKPEIi€I0 BEJIMKOI KITPKOCTI 3aMalbHUX MUTOKIHIB (Munoz
et al., 2009). KiHueBuM pe3y/ibTaToM € MHOXXMHHE YIIKO/XKSHHS OPTaHiB, 1[0 PU3BOIUTH
JI0 BUHHKHEHHSI XPOHIYHOTO 3allaJICHHS.

ABTOIMYHHI 3aXBOPIOBAHHS — I1¢ MTATOJIOTIYHUI CTaH, KOJIM IMYHITET OpraHi3Mmy Mo-
OLITI3y€eThCS HE IPOTH CTOPOHHBOI CIIOTYKH, O10IOTIYHOTO OpraHi3My (BipyciB, MiKpoop-
raHi3MiB TOIIO) B SIKOCTI aHTUTEHY, a IIPOTH KJIITHH Ta TKAaHWH BJIACHOTO opraHizmy. BHa-
CJTTOK BUPOOJICHHS aBTOIMYHHUX aHTHUTLIL, IO 3 €THYIOTHCS 13 aHTUTEHOM (SIKFIM CTarOTh
BJIACHI TKAHWHM) 1 KOMIIEMEHTOM, IMyHHA CHCTE€Ma aTaky€e KJIITHHH 1 TKAaHWH BJIACHOTO
OpraHizmy, 0 NPU3BOIHUTH IO MOMIKOIKESHHS TKAHUH 1| BAHUKHEHHS 3allaJIbHUX ITPOLIECIB
(Lim & Zouali, 2006). 3a HOpMaJIbHUX YMOB TaKi IIPOLIECH HE BiJOYBAIOTHCSL.

Jlo aBTOIMYHHUX 3aXBOPIOBAHb BiTHOCHUTHCS BEJHKA KUTBKICTh CHCTEMHHX XBOpPOO
cnosryynoi TkaunHu (CUB, peBmaroinHuii apTput, cuHapoM bexdera) Ta iHIIMX cHCTEM
OpraHi3My — PO3CISIHAH CKIIEpO3, KapAioMionaris, IepMaTo3H TOIIO.

3apa3 OCHOBHHI THII JIIKyBaHHs aBTOIMyHHHX 3aXBOPIOBaHb 0a3yeThcsl Ha peajiza-
1ii iIMyHOZIETIPECHUBHOI Tepallii i3 BUKOPUCTAaHHAM KOPTHKOCTEPOiJHUX TOPMOHIB, IMyHO-
JIETIPECaHTIB Ta eniMiHalil (BUBEICHHS) aBTOIMYHHHUX KOMIUIEKCIB 13 OpraHizMy HUISIXOM
npoBeneHHs remMocopOiii. ToOTo, Tepamis cnpsMoBaHA Ha YCYHEHHsI CHMIITOMIB, a HE
MIPUYMH 3aXBOPIOBAHHSI.

CUB e xpoHivHe, 3a3BUYall JOBrOTPHUBAJIEC, MIOTCHIIIHO JIeTaIbHE 3aXBOPIOBAHHS
i3 Herepea0auyBaHUMHU TI€pioJlaMH 3arOCTPEHHS Ta PEeMICii Ta pi3HOMaHITHUMH KIIiHIY-
HuMu nposisamu. CUB Bpaskae nepeBaxHO XiHOK (0mi3bpK0 90 % BHIIA/KIB) i3 4aCTOTOIO
1:200 (500 xBopux Ha 100 000 Hacenenust) (Belmont, 2010), 31e61IbIIOTO AITOPOIHOTO
BiKy. bisbko 44,8 % xinok xBopux Ha CUB He3narHi 3auartn qutuny (Al Arfaj & Khalil,
2010), a 22 % BaritHocTel y xBopux Ha CUB 3akinuyrorscst BukunHem (Georgiou, Politi,
Katsimbri, Sakka, & Drosos, 2000).
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OpHielo i3 XapakTepHux o3Hak XxBopux Ha CUB € HasBHICTh BeNMKOT KiJIBKOCTI IIUP-
KYJTIOIOUMX aBTOAHTUTLIL. 30KpeMa, BMICT aBTOAHTHTIJ 10 BHYTPIITHbOKIITHHHUX KOMITO-
HEHTIB — KJIITHHHOTO siJipa (aHTUSAEPHI aHTHUTINA), y cupoBaTi KpoBi xBopux Ha CUB
0e3mocepeTHhO KOPEINIOE 13 BaXKICTIO mepediry mporo 3axBoproBaHHS (Gomez-Puerta,
Burlingame, & Cervera, 2008). Cepe aHTHSIEPHUX aHTHUTLI 3HAYHUH BIJICOTOK 3aiiMa-
10Th aHTHTINA i3 criopigaeHicTio 10 JIHK (artu-JIHK anTHTINA) 1 TiCTOHIB (aHTUTICTOHOBI
anrutina) (Kurien & Scofield, 2006).

MIICYMOK

3MiHM TIOBEpXHI KIIITHHHU, 8 TaKOXX BUBUTFHCHHS BiAMHPAIOYAMU KITITHHAMH CHT-
HAJIbHUX MOJICKYJI € KIIFOUOBHMH (DaKTOpaMH, 10 BKa3yIOTh KIIITHHHOMY MiKPOOTOUEHHIO
Ha HEOOXIIHICTh eeiMiHaIlll BIIMHPAIOYOTO MaTepiaiy, sKe 3a3BH4ail BinOyBaeTbcs 0e3
iHimiamnii 3ananpHux npouecis. [TopymieHHs MponeciB YCYHEHHS 3aIHIIKIB allONTHYHUX
KJIITHH NPU3BOIHUTH 0 X NEPETBOPCHHS Y BTOPHHHO HEKPOTHYHI KIIITHHH, TIEPMAHEHTHOT
MPUCYTHOCTI B OpraHi3Mi iIMyHOT€HHHX KJITHHHMX 3aJMIIKIB, IO 1 € iHIIIaTOpoM cHuc-
TEMHHX aBTOIMyHHHUX 3aXBOPIOBaHb Ha 3pa3ok CUB (Munoz et al., 2010). A BiZHOBICHHS
3[IATHOCTI OpraHi3My ycyBarH (IIUISIXOM MOIIMHAHHS (€(epoLTo3y) Ta HACTYITHOTO Iie-
peTpaBICHHS) BIIMUPAIOYU MaTepiall MOXKE CTAaTH ITEPCIIEKTUBHUAM MIIX0I0OM 10 Teparii

ABTOIMYHHUX PO3JIaJiB Ta JIOCATHEHHsI KJIIHIYHOT peMicii.
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CHUHJAPOMM MHOKUHHNX EHIOKPUHHUX HEOILIA3IA

! JIvgiscokuil Hayionanshuil meouunuil ynieepcumem imeni Januna Ianuybrozo,
eyn. Ilexapcuvka, 69, Jlvsis, Ykpaina
2 JIvgi6coruil depiicashuil OHKOLOIYHULL PeLiOHANbHUL TIKYEATbHO-0IAeHOCIUYHUT YEeHMD,
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Cunopom MHONCUHHUX eHOOKpuHHux Heonnazit (MEH) — ye epyna pisnux cnaokogux
CUHOPOMIS, AKI XapaKmepusylomvcsi CUHXPOHHUM A60 MemaxpoHHUM 6UHUKHEHHAM NYXJIUH
abo adeHomMamosHux 2inepniasii y 060x ma Oilvbuie eHOOKPUHHUX Op2aHax. Bnpodoeoic
OCMAHHIX OecAmupiy 0emanbHO GUBYEHO MONEKVIAPHUL (QYHOAMEHM YUX RYXTUHHUX
CuHOpoMmis, 30kpema susicHend ponwb cenie RET ma meniny y pozeumxy saxeopiosanns. [looano
cyuacHi Oani w000 enioemionozii, namozenesy, (eHOMuUnHUx 61acmueoCmell, 2eHemu4HUxX
ocobnueocmetl i npunyunié Odiachocmuku pisHux cunopomie MEH. Haeonowyemocs na
momy, wo IHOUBIOYIbHULL NIOXI0 00 GUOOPY MAKMUKU NIKY8AHHS OA€ 3MO2Y NOKPAUUMU
NPOCHO3, AKICMb JHCUmMms ma 30Lbuumu 1020 mpusaiicms.

Knwuosi cnosa: cunopom MEH, APUD-cucmema, medyasapHuil pax wumonooionoi
3a103U, HeoxpomMoyumoma, nepeurHuil 2inepnapamupoioos.

Borys BILYNSKYY!, Ruscan LITVINYAK?
SYNDROMES OF MULTIPLE ENDOCRINE NEOPLASIAS

I Department of Oncology and Radiology FPGE
Danylo Halytsky Lviv National Medical University Lviv, Ukraine

2 Lviv State Oncological Regional Treatment and Diagnostic Center,
Lviv, Ukraine, litrus@ukr.net

The term syndrome of multiple endocrine neoplasia (MEN) unites a group of diseases
that include tumors of neuroendocrine origin and/or hyperplasia of two or more endocrine
organs. MEN syndromes have a number of common signs, in particular: different metabolic
and endocrine dysfunctions;, symptoms caused by hypersecretion of one or several
hormones, they are often accompanied by dysplasia of other organs; presence of several
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foci of hyperplasia or neoplastic growth, they are caused by genetic defects and autosomal
dominant inheritance, high penetrance; dependence of clinical and laboratory indicators
on the stage of tumor development. In fifty percent of cases, MEN apears sporadically, i.e. it
is caused by a mutation in germ or somatic cells. The risk of disease incidence in patient’s
children is 50%. Genealogical, cytogenetic, and molecular genetic research found mutations
that underlie the known types of MEN syndrome: in case of MEN-1 it is the mutation of
tumor growth suppressor gene (11q13) that codes menin protein which ensures regulation
of proliferation of neural crest derivative cells; in case of MEN-2 it is the mutation of RET
proto-oncogene which is localized on the long arm of the 10th chromosome. The majority of
tumors that belong to MEN are neuroendocrine and stem from APUD-system cells. Any type
of APUD-system cells (islet cells of the pancreas, neuroendocrine cells of the respiratory
system and gastrointestinal tract, and parafollicular cells of the thyroid gland) can be the
source of development of tumors called apudomas. The choice of treatment method in case of
MEN syndromes depends on clinical signs, extensiveness of neoplastic process, and possible
complications. Timely diagnosis and definitive treatment improve the patient’s prognosis.

Key words: MEN syndrome, APUD system, medullary thyroid cancer, pheochromocy-
toma, primary hyperparathyroidism

Ictopis BigkpuTTs Ta mocmimkens cuaapomiB MEH Hamg3BnvaiiHo IikaBa i po3mo-
YMHAETHCS TIOHAJ] CTO POKIB ToMmy, koin Epnxaiim y 1903 p. Brepiie onuca KIiHIYHANA
BHIIAIOK TirmodizapHoi aJleHOMH Ta 30UTBIICHNX MapalruTONOAIOHUX 32703 y XBOPOTO 3
o3Hakamu akpomeraiii. Uepes 50 pokiB YHzepaaib i CriBaBTOPH MOBIJOMMIIM PO 8 ma-
II€HTIB 13 CHHAPOMOM, SKHI XapaKTeprU3yBaBcs aleHOMaMH Timodisy, mapamutonoaionol
Ta MiJIUTYHKOBOT 321103, a y 1954 p. Bepmep 3’sicyBas, 1110 116l CHHIPOM YCIaIKOBY€EThCS
SK JTOMiHaHTHa o3Haka. ¥ 1959 p. Xazapa Ta #oro Kojeru BOEpIIE OMHCATA MEIyIsp-
HUH pak muronoioHoi 3amo3u (MPILL3), a yepes nBa poxu CimIu MMOBiIOBHB TIPO T€, M0
MPII3 noexnyethes 3 peoxpomorromoro. Lltaitaep Ta criBasropm y 1968 pori 3ampo-
MOHYBAJIN TEPMiH «MHOXXMHHA CHJOKPHHHA HEOIUIa3is», MO3HAYMIN CHHIpoM Bepmepa
sk cuanpom MEH-1, a cuanpom Cinmma — sik MEH-2. Uepes micts pokiB Caifzmop omu-
caB KiIiHIYHI 03Haku cuHApoMiB MEH-2A Ta MEH-25 (Carney, 2005).

BinpmicTs MyXJHiH, SKi BXOAATH 70 ckiaxy cuaapoMiB MEH, e HelipoeHIOKpHHHN-
MU i moxomsTh i3 KiituH APUD-cucremu. Y 1968 p. annmiticekuii ricronor E. ITipc 3anpo-
MTOHYBAB KOHIIETINIO iCHYBaHHS B OpTaHi3Mi 0COOJIMBOI BHCOKOOPTaHI30BaHOI TU(y3HOT
CUCTEMH KJITHH, CHIEIU(IYHOI0 (YHKIIEO SIKOT € CHHTE3 OI0TeHHUX aMiHIB 1 MENTHIHUX
ropmoHiB. Abpesiarypa APUD chopmoBaHa 3 mo4aTKOBHX JIiTep HAHBAXKIIMBIIINX XapaK-
TepucTuK KIiTuH (Amin precursor Uptake and Decarboxylation — 3axoruienss mormepe-
JTHUKA aMiHiB 1 Horo nexkapOokcmmoBanus). Jlo kimitna APUD-cuctemn HanexaTh OCTpiB-
LeBl KIITHHM MiJIUTYHKOBOI 3aJ103H, HEHPOCHIOKPHHHI KIITHHH JUXAJIBHOT CHCTEMH Ta
IIUTYHKOBO-KHUIITKOBOTO TPAKTy, MapaoIiKyIIpHI KIITHHH IIUTOMOAIOHOT 3a1103u. Byas-

SIKAH TUII KJIIITHH MOXE CTaTH JOKEPECIJIOM PO3BUTKY ITYXJIUH, SIK1 OTpHUMaJId Ha3BYy allyaOM.
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3aJIe)HO Bl eMOPIOIOriYHOTO MOXOKEHHsI BUUISIOTh Taki rpynu kiaitnH APUD-
CHUCTEMH:

1) moximaHi HEPBOBOTO IpediHIl (CHHTE3YIOTh aJpCHANiH, HOPAJAPEHAIiH, CepOTO-
HiH, KaJbIIUTOHIH);

2) eHJOKPUHHI KJIITHHU HEHPOEKTOIEPMAIbHOTO MOXOPKEHHS (MEJIaTOHIH, KaTeXo-
JaMiHH, CEPOTOHIH);

3) mOXiJHI €HJI0- Ta ME30JePMHU — TraCTPOEHTEPONaHKPeaTuyHi i eHAOKPUHHI KJIi-
THHU PECIipaTopHOro Ta cedoctareBoro TpakriB (G-, A-, D-, ES-, ECL-, S-eHnoxpuHHI
KJIITHHH).

Po3pi3HAIOTE TaK i CHHAPOMH MHOXXHHHOI €HIOKPHHHOI HEOIlIa3ii:

CuHIpOM MHOKMHHOI €HJIOKpHHHOI Heoruasii 1-ro Tuny (MEH-1, cunapom Bep-
Mepa) — PIIKICHE CITaJKOBE 3aXBOPIOBAHHS 3 ayTOCOMHO-JOMIHAHTHUM THIIOM YCIIaf-
KyBaHHsI, 110 XapaKTEePU3YETHCSI BUCOKOIO NIEHETPAHTHICTIO Ta HASIBHICTIO rimepruiasii i
HEOIDTa3il y He MEHIIe IBOX PI3HUX CHIOKPWHHHUX OpraHax (IapamfuToroniOHi 3a503H,
IiinuTyHKoBa 3a103a Ta rinogis). Tpamserscst B 1 Ha 30 000 sroneid, a 3a iHIIUMHU J1a-
HUMH 3aXBOpIOBaHICTh Ha cuHApoM MEH-1, fKy OLIHIOBANIH MUIIXOM PaHIOMI30BaHUX
MMOCMEPTHHUX JOCIIHKeHb, cTaHOBUTH 0,25%, 1 1-18% y maIfieHTiB 3 NEPBUHHUM Timep-
naparupoigusmom, 16-38% npu ractpuHOMax Ta MeHme 3% y BUNaAKy ITyXJInH rinodiza
[Trakker, 2010]. Cunnpom MEH-1 ypaxae yci BikoBi kareropii, a came B Jiana3oHi BiJ
5 no 81 poky, mpudomy y 98% XBOpMX CHMITOMH BUHHMKHYTB JIO I1'SITOT JEKaH KATTS
(Machens et al., 2007).

Omnmucano aBi popmu cuaapomy MEH-1: copaanuny Ta cimeitny. Criopagundasa ¢hop-
Ma MaHiectye nBa 3 Tphox KiIr04oBuX MEH-1-3a5neXHUX SHIOKPUHHUX MYXJIHH, TOJI
SK ciMeifHa (hopMma XapakTepusyeThes BunankoM cuanapomy MEH-1 y He MeHIIe oqHOTO
ponunya nepwmoi JiHii. [Tpuunnoro cunapomy MEH-1 € myTauist B reHi MeHiHY, SIKUH PO3-
MileHnit Ha noBromy tuiedi xpomocomu 11 (11q13). MeHiH — KIIaCHYHUH Ty XITHHHIHA
Cympecop, SIKMi peryioe KIITHHHUN LUKI 1 TpaHCcKpuIiiio. HepocraTHicTh MEHIHY 3y-
MOBITIOE TINIEPIUIA3if0, a BiICYTHICTh — IMyXJIMHHY TPaHC(OPMAIIIFO KIITHHH.

Sk Bxe 3azHavanocs, cuHapoM MEH-1 mposBiseTbcs NepBUHHUMH MyXJIMHAMU
IIBOX 1 OiNTbIIe €HIOKPHHHUX OPTaHiB, BPaXOBYIOUH HOBOYTBOPH ITApALIUTOIONIOHNX 3a-
103 (95% Bunankis), ocTpiBui mianuTyHKOBOI 3an03u (30-80%), nepenHio 4acTKy rirno-
¢iza (15-90%), 3HaUHO piflie — MyXJINHA HaJHUPHUKOBOI 32103, KapLUHOIIN OPOHXY,
LTy HKOBO-KHIIIKOBOTO TpakTy Ta Tumyca (Marini et al., 2006).

[TepBuHHMII TiMEpIapaTHPOiN03 — HAWBAKIMBIIINHN 1 3a3BUYAN MEPIIUHA KITIHITHHN
nposiB cunapomy MEH-1, skuii ypaxae 6nu3bko 95% ycix XBOpHUX i3 IIMM CHHIPOMOM

(Brandi et al., 2001). CummtoMu, sKi 3’IBISIOThCA y TPETid Aekami skutts (20-25 pokiB),
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3yMOBJICHI TilepKajbLiEMI€I0, sIKa 3yMOBIJIEHA HAUTMIIKOBOIO MPOYKIIEI0 1apaTTOPMOHY
YpaXeHUMH MapalIuTONOIOHNMH 3aimo3aMu. KITiHIYHUMH O3HaKaMM ITiIBUIIEHOI KOH-
LEeHTpalil KaJIbIiio B I1a3Mi KpoBi € nopymenHs ¢pyukuiid [{IHC (connuBicts, aenpecis,
posnaau cBigomocti tomo), [IIKT (Brpara ametuty, HynoTa, OIIOBaHHS, 3aKPEITH ), HUIPOK
(momipuncis, nomiypisi, HIKTYpis, Jeriapararis, HedponiTtiaz), ypakeHHs! KiCTKOBOT (11ij-
BHIIICHHS pe30pO1Iii KiCTOK Ta pU3UKY MEPEIOMiB, 0COOIHMBO Y JKIHOK) Ta CEPLIEBO-CYINH-
HOI (rinepren3is, BkopoueHHs inTepBaity QT) cucrem. /liarHo3 NepBUHHOTO rinepraparu-
poimo3y BH3HAYAIOTh HA OCHOBI ITiIBUIIEHOI KOHIICHTPAIIii TapaTTOPMOHY B IIa3Mi KpOBi
(Hopma -10-60 rr/mun) Ta piBHs KaubLito (2,1-2,6 MMOIIB/I).

[MyxIMHU TiANUTYHKOBOI 3aJI03U 3aliMArOTh NIpyre MICIe y CTPYKTYpl KIIHIYHHX
o3Hak cunapomy MEH-1. [IposiBisitoTbCSI MHOYKMHHUMH BY3JIOBUMH YTBOPAaMH, SIKi PO3-
BHBaIOThCs y paHHbOMY Bimi (Carty et al., 1998). IlepeBakaroua KiNbKIiCTh ITHX ITyXJIHH
MPOIYKYE HAIMIPHY KIJIbKICTh TOPMOHIB (TaCTPHUH, 1HCYJIiH, IFOKArOH, COMaTOCTATHH, HE-
HPOTEH3WH YU BAa30AKTHBHUH IHTECTHHAIBHUHN MOJIMENTH/), III0 3yMOBIIOE Pi3HOMaHIT-
Hi KJIiHIYHI cunapomu. Haiinommpenimi ¢yHKIIOHAIBHI TAHKPEATHYHI ITyXJIMHA — Ta-
CTPUHOMH Ta IHCYJIIHOMH, IO XapaKTePU3YIOTHCS TIMEPCEKPEIi€I0 TACTPUHY Ta 1HCYIiHY,
BianoBigHO. [likaBo, 110 OJU3bKO TPETUHU MYXJIUH IIAIUIYHKOBOI 3aJI03H Y XBOPHX i3
cuapomoM MEH-1 He CHHTE3yIOTh TOPMOHIB Ta IHIINX 010JIOTIYHO-aKTUBHUX PEYOBHUH i
€ KJIIHIYHO 0e3CHMITOMHHUMHU.

lactpuHOME cTaHOBIATH MOHAK 50% yciX MaHKpEaTHYHHWX MyXJIMH MPU CHHAPOMI
MEH-1. [Tpu6auzno y 40% XBopuX 1 MyXJIMHH MPOSIBISTUMYThCs cUHpoMoM Llosutin-
repa-Emticona, aiisi SIKOTO XapakTepHUMH € T10SBa NENTHYHUX BHPA30K LUIyHKA 1 /Ba-
HALSATUIAIOl KHIIKH, OUTh y BEPXHIX BIIIiIaX KUBOTA, Jaiapesi, OntoBaHHs, medis. [a-
CTPUHOMH CTAHOBJIATH OAHY 3 TOJIOBHMX NPHYMH CMEPTHOCTI Y XBOPHUX i3 CHHIPOMOM
MEH-1, oCKUIBKM 4acTO CYIPOBOIKYIOTHCSI MHOKMHHUMU ITENTUYHUMH BUPA3KaMH, SIKi
MAalOTh CXHWJIBHICTH 10 Tepdoparlii, a mMpoTUBHUpa3KoBa Teparlis He nae edekry. JliarHos
MITBEP/KYIOTH [UISIXOM BHSIBJICHHS IiJIBUIIEHOI KOHLIEHTPALIl FraCTPUHY Y IL1a3Mi KpOBi
(mopma — <100 HI/m).

Incyninomu BuHMKatoTh y 10% xBopux i3 cunapomom MEH-1, yacto noenHyoTh-
Csl 3 TACTPUHOMAMH Ta MPOSIBIIIOTHCA Ha OAHY AEKaTy paHile, HiK criopaandHi GopMu
(Thakker et al., 2014). BHaci ok miBUINEHOI CEKpeLii IHCYIiHY IIBUIKO PO3BUBAKOTHCS
CHUMIITOMH TiNOTITiKeMii: 011 TOJIOBH, 3HWKEHHS MIPALe3aTHOCTI, JUIIIONIS, CePLIEOUTTS,
TpeMop, HyJ0Ta, OntoBaHHs. /liarHOCTHYHI KpUTEpil IHCYJIIHOM TaKi:

*  piBEHB IITFOKO3U KPOBi <50 MI//IJ i3 CHMITOMaMH TiMOTTIKEeMif)

*  3MEHUICHHS BUPQKEHOCTI CUMIITOMIB Hicisl puiiomy Tki;

*  MIBUINEHUH PiBeHb IHCYNIHY Yy TuIa3Mi KpoBi (>6 pnOa/mn);
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e migBuineHui piserb C-nentuay (>0,2 HMOIB/1);

*  MIBUINEHHUH PiBEHb NPOIHCYTIHY (>5 MMOIB/M);

*  BiAcyTHICTh cynb(oHiiceuoBuHM y tuiasmi [Shin et al, 2010].

BllToMu cympoOBOIKYIOTBCS IMiJBUIIEHOIO MPOAYKINEI0 Ba30 aKTUBHOTO IHTECTH-
HAJILHOTO MOJIIMENTHY 1 XapaKTepU3ylThCs KIIHIKOIO Tak 3BaHoro cuHiapomy WDHA,
KOXHI JITEPH SIKOTO € TepImUMHU OyKBaMU CHMIITOMIB I[hOT0 cuHApoMy: WD (watery
diarrhoea) — Boasinucra npiapesi, H (hypokalaemia) — rinokaniemis, A (achlorhydria) —
axyopriapis. JliarHO3 BU3HAYAIOTH KOJH BUSBJICHO Y TUIa3Mi KPOBI MiIBUIIEHY KOHIICH-
TpAIlif0 BA30aKTUBHOTO IHTECTUHAILHOTO NenTUy (pedepenTHe 3HaueHHss — <75 mr/mir).

ImokaroHomMa XapakTepHU3yeThCsl IOSBOI0 HEKPOJIITHYHOI MITrpyrodol epuTeMw,
CUMIITOMIB IIyKPOBOTO Jia0eTy, aHeMil, CTOMATHTIB, IIUTyHKOBO-KHIIKOBUX PO3JIafiB Ta
3HIDKCHHSAM MacH Tila. Ha MOMEHT BUSBIEHHS Ii€i MyXJUHHU y OUTBIIOCTI XBOPUX [ia-
THOCTYIOTh MeTacTa3u y nediHii. [Ipy mirokaroHoMi piBeHb CUPOBATKOBOTO TIIIOKaroHy
nepesumrye > 500 nr/mn (cepennii nokasauk — 1,400 nir/mi) (Ro et al., 2013).

Ennockoniune yibTpacoHorpadiyne oOCTexxeHHss — HaicrnenudiyHimmil MeTox
Bisyamizamii Ta BHABICHHA Maiux (<10MM) MaHKpeaTHYHUX CHIOKPUHHHAX MYXJIUH Yy
ACHMMITOMHHX XBOpHX 13 cuHApoMoM MEH-1, 4yTnuBicTh SIKOro cTaHOBUTH MoHaK 75%.
BuxopucranHs €HIOCKOIIYHOI ynsTpacoHorpadii y moemgHansi 3 OKTpeockaHOM (coma-
TOCTaTUH-PELENTOPHA CUMHTIrpadis) MiBUILYE piBeHb JiarHocTyBaHHs 110 90%, y 11b0-
MY BHUIMAJKY YJIbTPa3BYKOBE JOCIIDKEHHs JO0IOMarae JIOKali3yBaTH MyxiauHy, a OKTpe-
OCKaH Ja€ iH(OpMAIlif0 PO MOIIUPEHHS MPOIECY Ta BUSABJICHHS METACTa3iB y MEUiHII
(Zimmer et al., 1996).

3axBOPIOBAHICTh MyXJIMHAMHE TIEPEIHBOI YaCTKH Tirodidy cepes XBOpUX 13 CHHIPO-
MoM MEH-1 xomuBaetses Bin 1510 90%. brmuseko 60% MEH1-acomiiioBaHUX TyXITHH
rinodizy CeKpeTyroTh MPOJIAKTHH (OTPUMAaM Ha3By HPOJAKTHHOMH), 25% — comaro-
TPOMiH (COMaToTpOmiHOMH), 5% — aJPEeHOKOPTUKOTPOIHMI TOPMOH (2APEHOKOPTHUKAIIb-
ni nmyxsman) (Elston et al., 2009). BupaxeHicTh KJIIHIYHUX CUMITOMIB 3aJieKaTUME BiJl
IHTEHCHBHOCTI CHHTE3y TOPMOHIB Ta/4M PO3MIPYy MYyXJIMHH, II0 3yMOBIIOE 3IaBICHHS
CYMDKHHX CTPYKTYp (BTpara IoJst 30py, HEUiTKICTh 300pakeHHs, 00ui royioBu). Cumi-
TOMaMH MPOJIAKTHHOMH Y JKiHOK € TaJlaKTopesi, aMeHopes Ta Oe3ILTiIIs, Y YOIOBIKiB —
rinoroHa u3M, CeKCyalibHi TUCQYHKIIT Ta riHeKoMacTis. Y CHpOBaTI KPOBI BUSBISIOTH
MiIBUINEHY KOHICHTPAII0 TPOJAKTUHY (pedepeHTHe 3HAYCHHS: IPEMEHOIay3albHi
wiHkn — 0-20 Hr/mi1, mocTMeHonay3anbHi KiHKH — 0—15 Hr/mi, gonoBiku — 0—15 Hr/
MII). BUTBIITICTE aApEeHOKOPTUKATBHUAX IMYyXJIHH € He(PyHKIIOHAIFHUMH, PelITa — Ma-
I0Th MI/IBUIIEHY KOHIEHTPALI0 KOPTU30ILY, KU 3yMOBIIIOE KIIIHIKY TiEpKOPTH30JIeMii

Ta cuHapoMy Kymmnra. Cekpelist IIIOKOKOPTHKOCTEPOIIiB 3yMOBIIIOE IIMPOKUI CIEKTP
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CUMIITOMIB. XapaKTEPHUMHU O3HAKAMU € aTHIIOBE OXKHUPIHHS 3 IEPEBAKHUAM BiJIKJIaICHHIM
JKUPY B IUTSTHIN OONMHAYYs, U1, TTOSBA TEMHO-IIIAHOTHYHHX CTPiil Ha mKipi. OOamy4s Ha-
OyBae «MicsALenoaioHOD GOpMH, ICKPABO-I[IAHOTUYHOTO KOJIbOPY. CroCTepiraeThes mij-
BHUIIICHHS apTePiaTbHOTO THUCKY, 3 SBIAIOTHCS KIIHIYHI O3HAKH OCTEONOPO3y. BUABISAIOTH
MOPYIICHHS TOJCPAHTHOCTI JO IVIFOKO3HU, y KIHOK 3 SIBJISIIOTHCS O3HAKHM MAaCKYyJIiHi3arii
(TipcyTH3M, TinepTpuXx03, aMeHopes, TimepTpodis KiriTopa Ta iH.). Y YOIOBiKiB BHACIIIOK
(emiHizalii MOpyIIyeThCS MOTEHIIs, MOXKIIMBA 3MiHa TOJIOCY, PO3BUBAETHCS I'1HEKOMACTIS.
DiKCyIOThCS 3MiHH 0COOUCTOCTI. JJOCHTh YacTO OMIYalOTh TIilEePIirMeHTAIlI0 IIKiPHUX
nokpuBiB. [Tyxnuuu rinodizy BusiBisitors mig yac KT ta MPT.

YV 10% xBopux i3 cuanpomom MEH-1 BUSBIAIOTE KapIIMHOINH, AKi 37e01TBIIOTO JI0-
KaJIi3yr0ThCsl Y OpOHXaX, ITYHKOBO-KHIIIKOBOMY TPAKTI, MiIUTYHKOBIH 3211031 Y1 TUMYCI.
[epeBakHa KiTBKICTh XBOPHX € aCHMITTOMHOIO. PiTko BHHUKAIOTh CHMITTOMH TillepceKpe-
uii AKTT, kanbunTOHIHY, CEPOTOHIHY, 'iCTaMiHy Y1 KapLUHOIIHOTO CHHApOMY. MeToioM
BHOOPY MPH MIaTHOCTHUII TAKHX ITYXJIFH € KOMIT IOTepHa ToMorpadis.

JloBoui yacro, a 3riHo 3 AesSKUMH JaHuMHu y 88% xBopux i3 cuHapomom MEH-1,
TPAIIISIOTHCS aHT10(hi0poMHU 00U — TOOPOSKICHI My XJIMHH, IO MiCTSATh CYIHHHUHN Ta
crniosryyHo-TkaHnHHKE komnoHenTH (Darling et al., 1997).

Tpeba mPOBOAUTH paHHE BHUSBICHHA Ta JIKYBaHHS MOTCHLINHUX 3JOAKICHUX ITyX-
JIUH, OCKIIBKH 111 3aX0/U JIOTIOMAratoTh 3HU3UTH CMEPTHICTh Cepell MAI€HTIB i3 CHHIPO-
MoM MEH-1. Takuii CKpUHIHT CTIpHsi€ TiaTHOCTYBAaHHIO 3aXBOPIOBAHHS 3a 0araro pokiB
IO TOSIBU KJTIHIYHUX CHMIOTOMIB. 3riiHO 3 MIXKHApOJAHUMH PEKOMEHIALISIMHU MO0 Jlia-
THOCTHKH Ta JIiKyBaHHS cuHIpoMmiB MEH miHiMamsHIM 006cAaroM 00CTeXeHs s 0Ci0, y
SIKHX 111103p1otoTh cuaapoM MEH-1 uu siki matoth cieuudiuni myrtauii MEH]1 rena, €:

1) BU3HAYCHHS KOHIICHTpALii IPOJAKTHHY Yy CHPOBATII KPOBI (3 5 poKiB);

2) BHM3HAUYEHHS PiBHS 3araJibHOTO KaJIbIlil0 (KOPETOBaHOIO MO0 alibOyMiHy) 3 8-MH
POKiB;

3) OioximMiuHMI CKPUHIHT KOHIIEHTpallii racTpuny (3 20-T1 poKiB);

4) MPT romoBu 3 5-pigHOTO BiKy KOXKHUX 3—5 POKiB;

5) KT opraniB yepeBHOT NOpOKHUHU 3 20-pIUHOTO BiKy KO)KHHX 3—35 POKIB.

Takox MOTPIOHO MPOBOIUTH MOHITOPYBaHHS KOHIICHTpAIlii TapaTTOPMOHY B CHPO-
Barui kposi, KT opraniB rpyHOi KJIITKH 1 COMAaTOCTaTHH-PELENTOPHY CHMHTIrpadito mo-
piuHo. Ocobam, ski MatoTe 50% pusuk cuaapomy MEH-1 1 ixHiil reneTnunnii craryc
HEBIJIOMUH, POBOAISATH TaKi J10CIIHDKEHHSI:

1) BU3HAYCHHS KOHIICHTpALii IPOJAKTHHY Yy CHPOBATII KPOBIi (3 5 poKiB);

2) BU3HAUYCHHS PIBHS 3arajbHOTO KajbIliF0 (KOPErOBaHOIO IOA0 ajbOyMiHY) 3

10-Tr poKiB;
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3) OioxiMIUHMI CKPUHIHI' KOHIEHTpALIl racTpuHy, SKIIO y Nali€HTa € CUMITOMU
cunnpomy Lomniarepa-Emmicona (3 20-tu pokiB);

4) OioXiMIYHUI CKPUHIHT KOHLEHTpALIl NapaTropMOHy y cupoBarii Kposi 3 10-Tu
POKIB.

VY nesikux BHIAJKaxX, 0COOJMBO XBOPHM 3 aHAMHE30M TPHBAJIOTO THOTIOHONAJIHHS
Ta/ab0 KapUUHOIaMH BUJIIOYKOBOT 3aJI03U Y POIUYiB, TPOBOASTH MPOQPITaKTHIHY THMEK-
TOMIF0, 11100 3ar00IrTH BUHUKHEHHIO KapiuHoiniB Tumyca (Brandi et al., 2001).

HatickmagaimuM i qucKyTaOenbHAM 3aJUIIAEThCS MUTaHHA BHOOPY JIKyBaJbHOI
TaKTHKH y XBOpuX 13 cuHapomoM MEH-1, sika nmorpebye iHAMBIAYyaaIbHOTO MIIXOAY IO
KOXXHOTO marfienTa. Pesymsratn mikyBanHs MEH-1-aconilioBaHUX MyXJIHWH HE € TaKUMH
YCHIIITHUMH, SIK Y MAI[IEHTIB 3 aHAJIOTIYHUMH JIOKJIi3allisIMU HOBOYTBOPIB 0€3 CHHIPO-
My MEH-1. Ile nmosicHIO€TbCS IeKinbKoMa npuanHamu: mo-niepire, MEH-1-acomiiioBani
IYXJIMHH, 32 BUHSATKOM ITYXJIMH rinodisa, € 3a3Buuail MHOKMHHUMH, 10 YCKJIJHIOE 10-
CATHEHHS 3aJJOBUTBPHHUX PE3YJbTaTIB XipyPridHOTO JIIKYBaHHS; MO-IpyTe, 0€3CHMITOMHI
METacTa3| TPaIUIIIOThCS YacTillle y maieHTiB i3 cuaapomoM MEH-1, anix y xBopux i3
CIIOpPaINYHAMH CHIOKPUHHUMHA ITyXJIHHAMH, 1o-Tpete, MEH-1-acomifioBani myximuHH
yacTine € OUTBIIMMH 32 PO3MipaMy, arpeCUBHIIIMMHU Ta PE3UCTEHTHIIMMHU JI0 JIIKyBaH-
Hs. Hanpuknaz, 85% myximiH nepeansoi 1o rinodisa y XBopux i3 cuaapomom Bepmepa,
nopiBHsIHO 3 64% He-MEH-1 naui€enris, € MakpoaeHOMaMy Ha MOMEHT J[1arHOCTYBaHHS;
npudmmsHo y 30% mMalfieHTiB CIOCTEPITaeThCsl MPOPOCTAHHS B MPHIIETIIl TKAaHUHU (T10-
piBasiHO 3 10% He-MEH-1 nauienriB), y nonaj 45% XBOpHUX NEPCHUCTYE TillepCeKperis
TOPMOHIB, HE3BaXKAIOYHM Ha BIAIMOBIIHE XipypridyHE Ta XiMiONpOMEHEeBe JiKyBaHHS (I0-
piBasiHO 3 10—40% He-MEH-1 namienTis) (Fernandez et al., 2010).

CporofHi METOIOM BHOOPY TIPH JIIKyBaHHI CHMITTOMAaTHYHO] TiNepKaiIblieMil y XBO-
pux i3 cunapomom MEH-1 € ToranbHa naparipoiekTomist 3 ayTOTpaHCIUIAHTAII€l0 T1a-
paTHpeoinHOi TKAaHUHM, OCKLIBKN icHye 50% pH3MK peluIuBYy 3aXBOPIOBAHHS y MeXax
8—12 poxkiB micist npoBeeHHs CyOTOTaIbHOT ITapaTUPOIAeKTOMIl. Y Malie€HTiB CTapIoro
BiKY, TIpH HasABHOCTI MPOTHITOKA3IB 0 XipyprigHOTO BTPYYaHHS a00 PEIMINBI 3aXBOPIO-
BaHHSI, IPU3HAYAIOTH KaJbIIUMIMETHKH. XBOPHM 13 JICTKOK ()OPMOIO rileprapaTupoiamn3-
My i HasiBHICTIO OCTEOIIOPO3Y UM OCTEONeHii mokas3ani 6icochoraTi abo KaIbIIUTOHIH
(Peacock et al., 2005).

JlikyBanHs ageHoM rinodiza npu cuaapomi MEH-1 sk i mpu ciopaanganx Gpopmax,
3aJICKUTH BiJl pO3MIpy Ta aKTUBHOCTI. MOKJIMBUMHU BapiaHTaMU JIIKYBaHHS € a[CHOMCK-
TOMisI, MEIUKAMEHTO3HA (y BHITAAKY MPOJIAKTHHOMH) Ta TIPOMEHEBa Tepaltis. Pe3ympratu
OJIHOTO JIOCIII/PKEHHS! TIPOIGMOHCTPYBAJIH, 1110 XipypridyHe BUAAICHHS ITyXJIMH PO3MIpOM

MEHIIIe 2 CM y JiaMeTpi He Mae€ IepeBar HaJl KOHCepBaTUBHIMH MeTonamu. [Ipore aHami3
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IHIIIOT KOTOPTH TAI[IEHTIB BUSBUB, 110 PAHHE BUSIBIICHHS 1 XIpypriuHe BUIAICHHS My XJIHH
rinodiza y xBopux i3 cunapomom MEH-1 Bunpasnanuii. binsnricts myxmums (71%) 6ynn
rOPMOHO-HEaKTHBHUMH, & BEJIMKY YaCTKy CTAHOBHJIM 3JIOSIKICHI BapiaHTH, sIKI MeTacTasy-
BaJIM y perioHaibHi JiMpaTuyuHi By31H Ta nmeqinky (Triponez et al., 2006).

XipypriuHa TakTHKa NP IyXJIMHAX IiJIUTYHKOBOI 3aJ103H, 110 aCOLIIOIOTHCS 3 CHH-
npomom MEH-1, Moyke IOMITHO Bipi3HATHCS BiJ] TAKOi, III0 POBOJUTHCS IIPH CIIOPAIIY-
HUX ITaHKPEATUYHUX HEHPOCHAOKPUHHUX MyXJHHaX. [IpoTe Xipypriui BTpy4aHHs Mpu
DTFOKaroHoMax, comarocrarnaoMax, BllTomax mpu cuanpomi MEH-1 aHamorivsi 10 THX,
SIKI PEKOMEH/I0BaHI Ipu criopaJuuHux (opMax. BaxkimBo, 1110 XipypriuyHy KOpeKIiko ri-
Hepraparupoiu3My Tpebda IMPOBOIUTH HEepe Pe3eKUICI0 MyXJIHH MiALLTYHKOBOI 3aJ103H
(KpiM IHCYJIIHOMH).

Tactpuromu mpu cuagpomi MEH-1 gacto GyBaroTb MHOXKHHHHMU Ta MICTSATH 3J10-
SIKICHUH KOMITOHEHT, a Yy 50% nauieHTiB Ha MOMEHT BU3HAYECHHS JliarHO3y 3HAXO/STh Me-
TacTasu IMyXJIuHU. [[aHKpeaTHdHi TaCTPUHOMH arpeCcUBHIII, HK AyOACHAIbHI, Y 3B 3Ky
3 OUTBLIMMHU PO3MIpaMu Ta BUIIMM PH3MKOM MeTactasyBaHHs y neuinky (Norton et al.,
2001). JlixyBaHHS racTpHHOMHA 0€3 METAaCTaTHYHOTO MOIITHUPEHHS TOJIATAE ¥ XipypridHii
pe3eKuii myXJInHH, a Tepariis MHO)KHHHHUX 1 IMCEMIHOBAaHUX ()OPM NOTPeOy€ KOMILIIEKCHO-
TO MiIXOY 3 3aCTOCYBaHHSIM aHAJOTiB COMAaTOCTaTUHY (OKTPEOTH), iHTi0ITOPIB TPOTOH-
HOi nomnu 4u 610karopiB H2-penenTtopis (1100 3MEHIINTH CEKpELii IUTYHKOBOTO COKY),
ximioreparii (5-hTopypaliI Ta CTPENTO30TOIMHY ) Ta XipyPridHOTO BUAAJICHHS yCi€l pe-
3eKkTa0esbHOT My XJIMHHOT MacH.

Xipypriuae Bunpanenus Blllom nemMoHCTpye XopoImi pe3yiabTaTd, MPH HEPe3eKTa-
0eJbHUX Tpoliecax MPOBOAATh KOHCEPBATUBHY TEPAIiI0 CTPENTO30TOLIMHOM, OKTPEOTH-
JIOM, TJTFOKOKOPTHKOCTEPOiNaMy, iHIOMETAIlMHOM, METOKJIIONPAaMiJoM i KapOOHATOM JTi-
Tito. HedyHKIiOHANBHI TaHKpEaTH4Hi MyXJIMHU PO3MIPOM MOHAJ 1 cM MalTh BUCOKHI
PU3UK MallirHi3amii, ToMy IXHE BUIaTCHHS MOEIHYIOTH 3 TiM(aIeHEKTOMIETO.

Xoua 3arajbHUX CTaHAAPTIB JIKYBaHHS HE ICHYE, NPOTE JESIKi aBTOPH PEKOMEHY-
I0Th XipypriuHe BUAAJICHHS aJPCHOKOPTUKAIBHUX MyXJIUH PO3MipoM TMOHAA 3 c¢M y Iia-
MeTpi y 3B 513Ky 31 3JI0SIKICHUM MOTEHIIaJIOM.

Cungpom MEH-2 — criagkoBuii CHHIPOM 3 ayTOCOMHO-JJOMiHAHTHUM THITOM YCTIaI-
KyBaHHsI, 3yMOBJIeHHI MiceHc-MyTauissmu y nporoonkorena RET (REarranged during
Transfection), sSKuil Komye THPO3MHKIHA3Y PEIENTOPHOTO THITY. 3aXBOPIOBAHICTH 3a
MpUOTU3HUMHE OlliHKamMu cTaHoBHTh 2.5 Ha 100 000 y 3araneHiii nomyssmii (Raue et al.,
2010). Cuaapom MEH-2 mposiBisieThest TppOMa pisHEUMHA Tiatunamu (cuaapomu MEH-
2A, MEH-2B, cimetlina ¢opma muTononioHoi 3au03u) 3 BapiaOeNbHOI ICHETPAHTHICTIO

MeayJsipHOTO paky muTtononioHoi 3ano3u (MPII3), ¢peoxpomornmromMu Ta Tirmeprapari-
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poimu3my, siKi BiIpi3HSFOTHCS OJMH BiJl OJJHOTO MOIIUPEHICTIO, TCHETUYHUMHU BJIACTHBOC-
TAMH, KIIHIYHAM Ie0I0TOM, MOETHAHHSAM 3 IHIIMMHU 3aXBOPIOBAHHSMH, arpeCHBHICTIO
MPIII3 Ta nporuo3om.

Tabnuys 1.

Kuainiuna kaacudikanis cunapomy MEH-2 i yactora MPII3
Ta aconiiioBanux myxjuH (Raue F. i Frank-Raue K., 2012)

— Yacrora BITI:';:;:‘)'T‘Y MPIII3 ®eo [T
(1} o, (1} 0
(%) (pokn) (%) (%) (%)
MEH-2A 56 10 100 50 25
MEH-2B 9 2 100 50
Cimeinnii
by 35 30 95

MPUI3 — mexynspHuii pak muTonoaioHoi 3ao3u, deo — peoxpomonnToma,

MI'TIT — nepBUHHU TiepHapaTUPOIAN3M

Cunnpom MEH-2A (cunapom Cinria) XapakTepu3y€eTbesl HasiBHICTIO MEILYJISIPHOTO
paxy mUTONoAIOHOI 3251031, (eOXPOMOILIUTOMH (yHIIaTepaibHa 4u OinaTepanbHa) Ta mep-
BUHHOTO TiNepapaTupoiu3My, 3yMOBICHOTO TiNEpIUIa3ielo MapaTUPOiHUX KIINTHH 4d
ageromoro. MPI3 TpamiseTscs MpakTUYHO B yCiX MarlieHTiB i3 cuaagpomom MEH-2A Ta
€ TIEpLIMM MPOSBOM IIbOTO CHHIPOMY, TOJI SIK ()eOXpOMOIITOMA Ta TillepHapaTupoiIu3M
TpamsiroThes y 30%—50% ta 20% xBopux, BignoBigHo. Cunapom MEH2A ypaxae oci6
yCiX BIKOBHX Kareropiii ta o0ox crareil y piBHOMY criBBigHOmeHHI (Arerstrom et al.,
2009). Y 6irpmocti xBopux cuaapoM MEH-2A moB’s3anHuii 3 MyTarli€o, o BIIMBA€E Ha
LUCTETHOBHUH 3aJIMIIOK Y KogoHax 609, 611,618 1620 y 10-My ex30Hi 1 HalNoOmMpeHina y
kozoHi 634 11-ro ex3ona RET. Myraniiy kogoni 634RET 3yMoBIIt0€ BHHUKHEHHS JTIXCHO-
iMHOTO aMioino3y WIKipu y neskux cim’ax i3 MEH 2A.

MPII3 po3BuBaethest 3 mapadomkyaspHux C-KIITHH MUTOMOMIOHOT 3a103H, SIKI
CEKPEeTYIOTh PI3HOMAHITHI IENTHAM Ta TOPMOHH, T'OJIOBHO — KaJIBIIUTOHIH, IO CIyTy€e
JIarHOCTUYHHUM 1 TIPOTHOCTUYHUM MapkepoM 1poro paxy. C-xmituam 13 € cxmagoBoro
yactuHoo APUD-cucremu.

VY xBopux i3 curapomom MEH-2A Gioximiuna manidecraris MPII3 3a3Buyaii Ha-
cTae y Bili Big 5 10 25 pokiB. SIKIIO MAIieHTH HE OTPUMYIOTH JIKYBaHHS, TO NEPIIUMHA
MIPOsIBAMHU 3aXBOPIOBaHHSA (31e0inmpimoro y 15—20 piyHoMy Billi) OyayTh HMaTOJIOTi9HHHA
yTBip uM Ounb y AinstHni mwui. KimiHIYHO NpU MeynsipHOMY paKky IIMTOIOMIOHOT 3211031
MOXYTh CHOCTEpIraThcCsl MPWINBH, BOASHICTA Jiapes, BTpaTa Macu Tiia, SKi 3yMOBIe-
Hi HaJUIUIIKOBOIO CCKPCIIIEI0 KaJIbIIUTOHIHY. Y I[bOMY BHUIIAJKy Aiapes 3a3BHUail 3icTpi-

YaeThCS TPU MeTacTaTHYHOMY momupeHHi. Po3sutok MPII3 koperntoe 3 migBUIIEHOIO
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LUPKYISIIEI0 KaJbIUTOHIHY (0a3albHUN YK CTUMYJIbOBAHUI IIEHTAraCTPUHOM 1 KaJbIli-
€M), TOMY KaJbIUTOHIH CIYTY€E CIEIH(ITHIM Ty X THHHAM MapKepoM IIbOMY HOBOYTBOPY
(HopMasibHUI 0a3abHUi piBeHb cTaHOBUTH <10 1r/mir). 3 70-X pOKiB y 3B’s13Ky 3 BUHHK-
HEHHSIM 1 BIPOBAKCHHSAM Y TMPAKTHKY CIEUU(IYHAX TECTIB IS OIIHKH KaJbIIUTOHIHY
ITCIISE CTUMYJISILIIT IEHTAraCTPMHOM Y1 KaJIbIIEM 3’ SIBUJIACS] MOXKJIMBICT PAHHBOTO BUSIB-
neras MPII3. ITixBuieHi MOKa3HUKH KaJbIUTOHIHY MICIS XipypPTiYHOTO JIKyBaHHS MO-
XKYTh CBIIMUTH NIPO NIEPCUCTYBAHHSI, PEIMIMB YN reHepanizaiito mpouecy (Gimm, 2001).
Bisyaumizaniiini metomu obctexenHs (ymprpacoHorpadis, KT wn MPT) momomararotsb
BUSIBUTH MOUIMPEHHsI 3aXBOPIOBAHHS Ta BijajieHi MeTactasu. /liarno3 y OuIbIIOCTI BU-
MAJIKIB MiATBEPKYETHCS MUITXOM TOHKOTOJIKOBOI acIipariifHoi 6i01cii yTBOPY IIUTOIIO-
JIOHOT 3211031, IOCTOBIPHICTH pe3yibTaTiB skoi craHoBUTh 50-80% (Chang et al., 2005).

deoxpoMoITOMa, KaTeXoNIaMiH-IPOAYKyloda ITyXJIMHA HAJHUPHHKOBOI 3aJI03H,
€ IPYTrolo CKJIaqo0Bo0 4yacTuHOW cunapomy MEH-2A. Taka myxinmHa HaJHUpPHUKA Bij-
PI3HSAETBCS Bi CIIOPAAWYIHOI (PEOXPOMOLUTOMH THM, IO BOHA B OIJBIIOCTI BUIAJIKIB
(mo 75%) € MyABTUIIEHTPUYHUM HOBOYTBOPEHH:IM, a ¥ 90% XBOpUX Taka MYJIbTHIICH-
TPUYHICTH ABOOIYHA. 3TiTHO 3 JTaHUMH Pi3HUX aBTOPIB (EOXPOMOIIUTOMA € TIEPIIUM IIPO-
SIBOM 3aXBOpIoBaHHs y 25% xBopux i3 cungpomom MEH-2A (y 40% micist MPII3), y
35% Bunanxkis ¢peoxpomormromy ta MPII3 miarHocTyoTh oqHOYacHO. THITIOBHMH CcKap-
ramu, 3yMOBJICHUMH ITiJ[BUILICHIUM CHHTE30M aJIpCHAJIIHY, HOpaJAPCHAIIHY uu 10(aMiHy, €
T ABHUIIEHHS apTepiaTbHOTO THCKY 3 YACTHMHU TiMEPTOHIYHUMH KPU3aMH, PEIIUANBYFOUHHA
01J1b TOJIOBH, apUTMIi, MiJBUIIEHA MITAUBICTh. [IpOTe y NOJIOBUHN XBOPUX Ha MOMEHT BH-
3HaueHH: [iarHo3y ckapru Hemae (Rodriguez et al., 2008).

OcHOBOIO 010XIMIYHUX JOCII/PKEHb MPU (HEOXPOMOIIMTOMI € BU3HAYEHHSI KaTexoia-
MiHIB (aJipeHaiH, HopaapeHaliH, fodamiH) i IXHIX MeTa0OoIITIB y cedi Ta I1a3Mi KpOoBi.
Tpeba mam’sitaté Npo Te, 110 BHACTIOK MEPIOAMYHOTO BUIIIEHHSI TOPMOHIB Y KPOB’siHE
pycIio, pe3ynbTaTi cepii 00CTe)KeHh MOXKYTh BiApi3HATHCA. HaliBaXTUBIIIIMHU TecTaMu
IIpU AiarHocTulli (GeoXxpoMOIMTOMH € BU3HAYCHHS aJipeHaNliHy, HOPaJApPECHAIIHY Yy IJ1a3Mi
KpOBI Ta cedi, a TAaKO)K BaHIJIMHUTJAJIEBOI KUCIOTH y cedi, MeTaHe(ppHHY i HOpMeTaHe]-
puHY (3arajbpHuX i ppakuioHOBaHKX) y ceul Ta mia3Mi. [ligBuieni nokasHuku (Oubiie,
HDK y [IBa YU TPHU pa3u) JArOTh MiJCTaBH 3amigo3puT (heoxpomormromy. [lceBmomos3u-
TUBHI Pe3yJIbTaTH TPAIUISIOTHCS TIPH TPUBAJIMX CTPECOBHX CHUTYallisiX, BKMBAHHI MIEBHUX
MeInKaMeHTiB (areTaMiHO(eH, TPHUIUKIIIYHI aHTUICTIPECAHTH, BIHCOKI 03U iyPETHKIB),
Ko(peTHy, HIKOTHHY.

KT i MPT momomararoTs BUSIBUTH ITyXJIAHY po3Mipamu Bif 0,5—1 cm. [TopiBHIOIOUN
1l J1Ba METOIM OOCTEIKCHHSI, BapTo 3a3HaunTH, 10 KT e exoHOMHImIo0, ToAi sik MPT Mmae

ORIy YyTIMBICTH Ta Hece MeHIIe mpoMeHeBe HaBaHTaxkeHHs (Ilias et al., 2004). Cuun-
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tirpagist 3 1231-mera-iogobensuiryanigunaom (1231-MIBI") BUKOPUCTOBYIOTH y Iali€HTIB
3 TiI03POI0 HA MYIBTH(OKAIEHY Ta IT03aHATHUPHUKOBY (PeoXpoMoIuToMy. BaximiBo, 1o
YyTJIUBICTb 1 CIENM(pIUHICTD LILOTO METOY CTaHOBILATH On3bKo 80% Ta 100%. Hespaxato-
9H Ha HU3BKY UyTIHBICTh, cuHTIrpadis 3 111In-okrpeorumom Oyne iHPOpMATHBHOIO y BU-
najgkax MIBI -HerarMBHUX NalieHTiB, HeAU(pEPEHIIHOBAaHUX YM TeMAaTOTeHHUX METacTasiB.

IepBunHMII rinepnaparupoianim Tpamisterbes y 20—30% XBOpHX i3 CHHAPOMOM
MEH-2A. VY Gunbmiocti BuniajxiB Bid € acumnromauM (Marini et al., 2006). /liarHo3 Bu-
3HAYAIOTh MUITXOM 010XiMI9YHOTO CKPHHIHTY, METOIO SIKOTO € BUSBJICHHS ITiIBUIIICHUX PiB-
HIB M1apaTropMOHY Ta KaJIbIIiIO.

Iaxonmu cuanpom MEH-2A acomiroeTses 3 TapaHEOIIaCTUIHUMHI CHHAPOMAaMH, 30-
KpeMa JIIXCHOIIHUM aM1JIOTI030M MIKIPH YX HAJUIUIIKOBOK CEKPEIiEI0 KOPTUKOTPOIIIHY.
JlixeHOiTHUN aMiN0if03 MIKIpH JOKaTi3y€eThCd CHMETPUYHO Ha TIEPEIHIX MOBEPXHSIX TO-
MUJIOK, KJIIHIYHO MPOSIBISIETHCS MOHOMOP(GHHUM BHCHUIIOM y BUIJISII MHOXXHHHUX TaITyJl,
TiCHO PO3TAIIOBaHUX OHA 01 ogHOI. Komip — Bix poskeBoro 10 Oypo-CHHIONIHOTO, TI0-
BEPXHs INIaJIeHbKa, MOKe OyTH BKpHTa CIpyBaTUMHM JyCOUKaMH. Y JISTHKAX YpaKeHHs
TypOy€e IHTEHCUBHHN CBEPOiK.

Kpim Toro, 3 cunnpomom MEH-2A Hepinxo noennyerbesi xBopoba [NipumpyHra,
sIKa XapaKTepU3y€eThCS BIACYTHICTIO KIITHH aBTOHOMHOTO TaHTIiS B MEKaX TUCTAIILHOTO
KHIIKOBOTO IapacMIIaTUYHOTO CIUIETEHHS, BHACIIIZOK YOr0 BUHUKAIOTh XPOHIYHI 3aKpe-
M T4 METaKOJIOH.

[Tporuo3 xBopux i3 cunapomom Cimnruia NepBUHHO 3ajexuTth Bixn craaii MPIL3,
TOMY Jy’K€ BaXKITUBO PETYJSAPHO BH3HAYATH PiBEHBb KAJBIIUTOHIHY Y IJIa3Mi KpoBi. Pexo-
MEH/IOBAaHO [IPOBOJUTH HOr0 MOHITOPHHT uepe3 1, 3, 6 1 12 Mics1iB micis TUPEoieKToMil,
Hajani — 1Bivi Ha pik. Ymprpaconorpadis un KT mmi pexomeHIoBaHa MOPivHO, MI00
BUSIBUTH O3HAKHU PEIUIUBY MyXJUHH 4 MeTactazyBanHs (Tang et al., 2014).

Cungpom MEH-2B (cunapom [opmina, cuanpom MEH 3-ro Tumy) ctaHOBHTE OITH3b-
ko 5% ycix BunaakisB MEH-2 i € HallarpecuBHimmM iforo Bapiantom (Millar et al., 2011).
JI1s IboT0 CHHAPOMY XapaKTepHUMHU € PaHHI TOYaTOK CHMITOMIB (3a3Bru4aii Ha 10 pokiB
paninre Bix MEH-2A) i noesHaHHsT MEAYJISIPHOTO PaKy MIMTONONIOHOT 3a1103H, ABOOIYHOT
(heoXpOMOIIUTOMH Ta MHOKHHHOTO HEHPOMATO3y CIM30BHX 00O0JOHOK 3 MaphaHHOIO Oy-
JIOBOIO TiJia (3 BIICYTHICTIO €KTOMIT KPUIITAJIMKA YU BaJ PO3BUTKY a0PTH) 1 HOPYILICHHIM
(GYHKIIT KHITKIBHUKA, Y IEOMY BUMAIKy KITIHIYHHX 03HAK TilleprapaTHpoinu3My HeMae. Y
6mm3pko 40% XBOpHX BUSIBISIIOTH JU(Y3HUI TaHIIIOHEHPOMAaTO3 HITYHKOBO-KHIIIKOBOTO
TPAKTY, SKUH 3yMOBITIOE BITIYTTS BAXKKOCTI y JKHUBOTI, 3aKpemH, Aiapero abo/i MEerakojoH.
B omnomy mocunimkenni 19-tu xBopux 13 cunapomom MEH-2B 84% 3 panHboro nutus-

CTBa BiA3HAYaN MOSBY CHMITOMIB ypaskeHHsI opraHiB TpasieHHs (Wray et al., 2008).
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[Tpu cunapomi [opiina y 95% XBOpHX BHSIBIISIIOTH MiCEHC-MYyTallii0 B KOztoHi 918 (ex30H
16), o cipudMHsE 3aMiHy METIOHIHY Ha TpeoHiH, a y 3% — 3aminy A883F (ex3on 15).

MenyssipHU pak HIMTONOAIOHOT 3aJ1031 TpaIUIEThCs pakTudHo y 100% XBopuX i
ypaxae 31e01IbIIoro JToae Mononoro Biky. [leOroT HacTae y ApyTii AeKasi KUTTS, iH-
KOJIM HaBiTh y paHHboMy auTsdomy Bini (Wohllk et al., 2010). Cnocrepiraerscst Benmka
9acToTa METacTa3yBaHHS, Y TIM YHCII B PeriOHapHI Ta MeIiaCTHHAIBHI JTIM(aTHIHI By3-
JIM, BiJyIaJIEHH] OpraHy — JIeTeHi, IIeYiHKY, KICTKOBY CHCTEMY, HaIHUPHUKH. BpaxoBytoun
paHHIN MaHi(eCT 3aXBOPIOBAHHSA Y MIACYMKY BiITepMiHYBaHHS Y (OpPMYyBaHHI iarHO3Y,
Mali€HTH Ty)Ke PIJIKO OTPUMYIOTh aJIeKBaTHE JIIKYBaHHs Ta IIOMUPAIOTh Y MOJIOZIOMY Billi,
Y 3B’3KYy 3 YUM PEKOMEH/IOBAHO MPOBOIUTHU MPODITAKTUIHY THPEOINEKTOMII0 Y HEOHa-
TaJIbHUI IepioJ] Malie€HTaM i3 MiTBEPPKSHUM IreHETHYHUMH TecTaMu cuHpomoM MEH-
2B. JliarH03 BU3HAYAIOTh 3a aHAJIOTIYHUMU 10 cuHApomy MEH-2A nmpuHImmamm.

deoxpomorroma sik ckiagoBa cuHapomy MEH-2B mae nesiki ocodnuBocti. Bona
31e01TbIIOr0 BOOIYHA, PO3TAIIOBYETECS B MO3KOBOMY IIapi HagHupHHKA. Crioctepira-
€TbCSl MYJIBTHLEHTPUYHE YPaXKEHHS B MEXax OJHOr0 HaJHUpHUKA. YactoTa mosaHan-
HUPKOBOI JIOKai3amii (heoxpoMonuToMu ayke Mana. Pi3ukanbHi JaHi, CKaprH, aHaMHE3,
JUarHOCTHYHUI aJlrOPUTM NOAIOHI IO TaKUX, sIKi NpoBOIATh rpu curapomi MEH-2A. B
OKPEMHUX BHIAJKAX MO)KE MPOCTEKYBATHCS JTAaTSHTHUH KITIHIYHINA 11epe0ir, a MaHidecTa-
1Sl y BUIVISLL PAlTOBOTO KOJIAICY Y HIOMTO COMaTHYHO 3J0POBHX JIIO/IEH MicIIs IIJIaHOBOTO
xipyprignoro Brpy4anss (Neumann et al., 2007).

Tperst cknanoBa yactuna cunapomy MEH-2B — MHOXHHHI HEBPUHOMH CIIM30BOi
000JIOHKH, 5K 371€01IIBIIIOT0 BUHUKAIOTH Y PAHHBOMY Billi. MaKpOCKOITIYHO MAfOTh BUIJISI
0111]10-pOXKEBUX BY3JIiB po3MipoM BiJ 1 10 3 ¢M, MHO)KUHHHUX, HEOOJIIOUUX, SIKI JIOKaIi3y-
IOTBCS Ha CITU30Bi 000NOHII I'y0, KOH FOHKTUBH, POTOBOI MOPOKHUHH, IITYHKOBO-KHIII-
KOBOTO TPAKTY TOIIO. MOXKJIMBUI PO3BUTOK N1(hy3HOrO raHrIioHeHpoMarosy.

Cimeitaa popma MPIL3 — kniniuamii BapianT cuaapomy MEH-2A, pu sikoMy MaHi-
decTye suiie MeAYISIPHUA paK IUTOMONIOHOT 3271034, 3TiAHO 3 CY4aCHUMH JIOCITIIKCHHSI-
MU TeHOTHITy Ta (heHOTHITY cimMeliHy popmy MPII[3 BBakatoTh ()EHOTUIIOBUM BapiaHTOM
cunpomy MEH-2A 3 ny)ke HU3BKOIO TIEHETPAHTHICTIO (PEOXPOMOLIMTOMH Ta HEPBUHHOTO
rimepmapatupoigm3My. KiiHIuHIA [iarHo3 BU3HAYAIOTH 32 HASBHOCTI B OIHIN ciM’1 4OTH-
pbox i Ounbie Bunaakis MPII3. TIpotsirom ocranHIX poKiB 30UIbIIMIIACE YaCTOTA BUSIB-
nenHs cimeitHoi popmu MPIIL3, 30kpema, 3TiTHO 3 JTaHUMHE PI3HUX aBTOPIB I ITATOJOTisA
cranoBuTh 35-60% ycix BunaakiB MEH-2 (Romei et al., 2011). Kniniunuii nepeGir OuibIn
nmoOposkicHui, mopiBHIO0UH i3 MEH-2A Ta MEH-2B, 3 mi3HBOIO IMOSIBOIO CHMIITOMIB.

XipypridHe JiKyBaHHS METOZOM BUOODY y nauieHTiB i3 cunapomom MEH-2. Tepanis

MPII3 monsrae y TOTanpHiM THpeoigekToMii Ta TUCEKIil JiMpaTnIHUX By3TiB. OgHAK
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ITicJisl BU3HAYEHHS J1larHo3y (PeOXpOMOLIMTOMH Y XBOPHX Ha IEpPIIOMY eTarll JIiKyBaHHs
TIPOBOIMTHCS apeHANCKTOMIs (HaJal0Th IIEPEeBary JamapoCcKOMiYHOMY TOCTYITY), sSIKa Jjae
3MOT'Yy YHUKHYTH IHTpaolepamiiHuX KarexojlaMiHOBUX Kpu3iB. [Ipu HepesexraberbHUX
MyXJIMHAX TIPU3HAYaIOTh TPUBATY Teparito o- i B-ampeHoOmokaropamu. JlikyBaHHS mep-
BUHHOTO NapaTUpoiu3My IOJsira€ y cyOTOTaNbHIM YM TOTaJIBHIA maparupoigekroMii 3
ayTOTPAHCIUIAHTALI€I0 HOPMAJIBHOI CBI’KOT UM 3aMOPOKEHOI TKAHWHH Y TPYANHHO-KITIO-
YHYHO-COCKOIIOMIOHUHN M 513 UK TIePEATIIIUYsL.

[Tpn6mmzno y 5—10% nanienTis i3 cuaapomom MEH-1 He BUABIAIOTH MyTamii reHa
MEHI. [Ipore st HUX XapakTepHi MyTauii iHmuKX rexis, 30kpema CDNK1B, sikuit konye
iHT10iTOpa MUKITiH-3a)IeKHO]T KiHa3u p27kipl. Takwii CHMIITOMOKOMILIEKC, 32 SIKOTO BiOy-
Baethest myTais rena CDNK 1B, orpuman Ha3By cunapom MEH-4, 1o xapakrepusyeTbest
MTOETHAHHSM ITyXJIMH MPUIIATOIIONIOHOT 3271031 Ta MepeIHbO1 YacTKHU rinodiza. MoximBa
acorianist 3 MyXJMHAaMHd HUPOK YW PENpPOAYKTHBHOI cucteMu. [lommpeHicTh CHHApOMY
HeBiZoMa, a MaHi()eCT MyXJINH MPUIIUTOIIOAIOHOT 3271031 OMICYIOTh Y YSTBEPTil eKaIi
KUTTA, Tinodiza — y Tperid. Bimomi Taki myxyimHu rinodiza y XBOpHX 13 CHHIPOMOM
MEH-4: comatoTpormiHOMa, IPOJAKTHHOMA, HE(QYHKITIOHAIEHI aIeHOMHU. [CHYIOTh TaKoX
MOB1IOMJICHHS [TPO KapLUUHOIH IUTyHKa, OpoHXiB, curapom [lomminrepa-Emnicona [24].

Crpareris JTiKyBaHHS aHAJIOTi9HA JI0 TaKoi K mpu cuHapomi MEH-1.

BUCHOBKH

He3Baxkaroun Ha BEJHMKY KUTBKICTh METO[IB TOMIYHOT liarHOCTHKH cHHIpomiB MEH,
MOYKJIUBICTh TEHETUYHOTO MiATBEP/KEHHS 3aXBOPIOBAaHb, HASBHICTh C(PEKTUBHUX CKPH-
HIHTOBUX 00CTEXEHb POJMYIB MAIli€HTIB, 3AJIMIIAETHCS OaraTo HEBUPILICHUX MTUTAHb 1 Ha-
TpsiMiB 711 pO3BHUTKY. OHA 3 BXKIMBUX TPOOIEM — HU3BKHH piBEHb 3HAHB KIIHITHUX
nposiBiB cunapomiB MEH cepen mikapis 3aranbpHoi npakTuku. HepocratHbo po3BuHEHHN
KOMIUTEKCHHH TIIXiJT IO TIarHOCTHKH Ta JIKyBaHHS 3 3alydeHHSIM JIiKapiB pi3HOTO MpO-
(U110, OCKUTBKM YaCTHHA MALlIEHTIB TPUBAIO (HEPIAKO HEe(DEKTHBHO) JIIKYEThCS JIUIE B
OHKOYPOJIOTa, CHIOKPUHOJIOTA YH CTIeiaicTa 3 MyXJIMH ToJIoBH Ta mui. HeoOxixHe mo-
CTiliHE BIOCKOHAJICHHS BMIHb 1 3HaHb EPHONEPALIIITHOTO BEJICHHS XBOPUX 13 CHHIPOMOM
MEH, ocob6nmBo mpu XipypridHOMY JTiKyBaHHI (eoxpomoruroM. [loganpine BIockoHa-
JICHHS] TEHETUYHUX METOJIB JOCIIPKEHB JIOIIOMOJKE Kpallle BU3HAYaTH YNHHUKHU PU3HKY 1,

BiJINIOBiTHO, TIPOT'HO3 IIOJIO KHUTTS XBOPOTO.
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Muapra JDKYC

PO3BUTOK OCTEOIIOPO3Y Y NTALIEHTIB
3 IOBEHIVIBHUM IJIOITATUYHUM APTPUTOM

Hayionanvruii meduunuil ynieepcumem im. bocomonvys O.0.,
Kuis, Yxpaina, Dzhusm@yahoo.co.uk

IIposedeno nimepamypnuii 02730 pPO3NOBCIOONCEHOCMI 106CHIILHO2O PeBMAmMOiOH020
apmpumy, 1io2o eapianmie nepebicy ma ocobnueacmeli niKyeanus. 36epHeno yeazy Ha
36’s130Kk FOIA 3 ocmeonopozom. 3’51co6ano 0CHOGHI MeXanizmu po36UMK) JOKAIbHO20 ma
cucmemnozo ocmeonopo3sy npu FOIA. 3eepneno yeacy, wo ne nuuie 2n0KOKOpMuKoiou,
a U HAasGHICMb XPOHIYHO20 3ANANEHHs, IMMOOINI3ayis ma 2inompo@is eniusams Ha
po3zeumox ocmeonoposy. Ocobnugy ysazy 36epHeno Ha 36 5130k 3pocmy nayicuma na FOIA 3
0CmMeonopo3oM i poitb 20pMOHY pocnty ma iHcyninonodionui gpaxmop pocmy 1. Pozensnymo
6NIUG NPO3ANATLHUX YUMOKIHIG, SIKI NPOOYKYE cutosianvua memopana, maxux sk TNE, I1L-1,
IL-6, IL-17, y 0opocaux nayienmis 3 FOIA na pezopoyiio kicmku. Buseneno, wo akmueamop
peyenmopis soeprozo pakmopa kappa B (RANK) i tioeo nicano (RANKL) maioms cymmese
3HAUenHs 0151 OCMeOKAAcmozenesy i (PyHKyii ocmeoxnacmis. /losedeno, wo cnie8iOHOWEHHs
mampuynux memanonpomeinas (MMPs) 0o incibimopie mxanunnoi memanonpomeinazu 1
(TIMP1) sionogioaioms 3a 0ecmpykyiio Xpsawa i nepuapmukyIsapHe epo3yéanHst KiCHKU
npu IOIA i € 3nauno euwum npu ecix gopmax IOIA nopiensno 3i 30o0posumu ocobamu
Kkoumponvroi epynu. Omoice, céocuache ma epexmusne nikyeanus FOIA y oimeti ma
nIOAIMKI6 MOdice NOTnwuUmu cmau Kicmkosoi mxkanunu. Ilayienmu, sxi cmpaxcoanu FOIA 6
oumsiuomy ma nionimKko8OMY 6iyi MO2IU 6MPAMUmMy KiCmKogy Macy i momy HAIelcams 00
2pynu nioguWeH020 PU3UKY Nepeiomie na oHi ocmeonoposy.

Knrwwuoei cnosa: minepanvna  winvbHiCmb  KICMKOGOI  MKAHUHU,  HOBEHITbHULL
i0ionamuyHuil apmpum y 00poCiux, npo3anaivHi yumoxinu, RANK, memanonpomeinasu,
2NIFOKOKOPMUKOIOU.
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DEVELOPMENT OF OSTEOPOROSIS IN PATIENTS
WITH JUVENILE IDIOPATHIC ARTHRITIS

Bohomolets National Medical University, Kyiv, Ukraine,
Dzhusm@yahoo.co.uk

A literature review of various causes of osteoporosis in children and young adults with
a history of Juvenile idiopathic arthritis (JIA) was conducted in the article. In Ukraine,
the number of cases of JIA is 24/100000 annually, with the highest incidence documented
in Chernihiv region (48/100000), and lowest — in Kherson and Ivano-Frankivsk regions
(29 and 28/100000 respectively). Although it is traditionally believed that osteoporosis
is inherent mainly to older people, young people with JIA often exhibit significant loss of
bone mineral density (BMD). This is caused by several factors such as 1) the presence of
chronic inflammation; 2) therapy with glucocorticoids (GC); 3) hypodynamia due to pain
and marked hypotrophy of muscles. The role of various pro-inflammatory cytokines, RANK/
RANKL, matrix metalloproteinases (MMPs) in BMD was analysed. Particular attention
was paid to the connection of height of patients with JIA and osteoporosis and the role of
growth hormone and insulin-like growth factor 1. An important difference between JIA and
rheumatoid arthritis in adults consists in growth delay in children with JIA: deceleration
of growth, low height in adulthood, and local deceleration of growth in the areas of the
inflamed joints. Significantly lower height was detected in 11% of children with JIA and
in 41% of children with a systemic form of the disease.The influence of GC, metotrexate,
biological treatment with underlying ostoporosis was discussed.

So, early diagnosis and effective treatment of JIA in children and adolescents may
improve mineral bone density. However, patients suffering from JIA in childhood and
adolescence can lose bone mass and, therefore, belong to the group with higher risk of bone
fractures due to osteoporosis in older age.

Key words: bone mineral density, juvenile idiopathic arthritis in adults, proinflammatory
cytokines, RANK, glucocorticoids.

IOBeninpaA peBmaToinauit apTput (FOPA) unt mOHATTS, sSike MIHpIIE BUKOPHCTOBY-
I0Th OCTaHHIM YacoM — IOBEHUIbHUH imionarnunuid aptpuT (FOIA), oxomumoe KiIiHIYHO
PI3HOPIAHY TPYITy apTpUTIB HEBiOMOI €TiONOTii, SKi MOYMHAIOTHCS y Bimi 10 16 poKiB.
VY npoMHCIOBO PO3BUHEHMX KpaiHax 3axBoptoBaHicTh IOIA cranoButs 5-18, a noumu-
penicts FOIA cranoButs 30—-150/100000 miteit Bikom 10 16 pokiB. B YkpaiHi KiTbKicTh
BunajakiB FOIA B pik cranoButh 24/100000 AUTSYOTO HACEJEHHS, MPH YOMY HaWBHIIA
3aXBOPIOBaHICTh 3a7J0KyMeHTOBaHa y UepHiriBchkiit oomacti (48/100000), a HaitHIDKIa —
y XepcoHchkiii Ta IBano-®PpankiBebkiit oomactsax (29 ta 28/100000, BigmosigHo). FOIA
— [Ie TeTepOTeHHA TPyIIa 3aXBOPIOBAHb, IO 00’ €IHYE 7 OCHOBHHX BapiaHTIB, Y TIM YHCII
OJIIrOAPTHKYJISIPHUH, MTOJIAPTUKYIISIPHUM 1 CHCTEMHHUI BapiaHTH, SIKI 4aCTO acOLIIOITHCS
3 TIpIIAM IPOTHO30M Ta MOTPeOyIOTh IHTEHCHBHIIIOI Tepartii. OcTaHHIM 9acoM 0COOIHBY

yBary npUIUISIIOTH pooiemi po3BuTKy octeonoposy (OIT) npu FOIA y monoaux nroaei
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3aJIeXKHO BiJl BapiaHTy nepeOiry 3axsoproBanHs. Xoua OIl Ha3MBaIOTH «THUXOIO» ermije-
MIi€10, TOMY IO TIPH O€3CHMITOMHOMY TIepediry Horo MiarHOCTYIOTh BXK€ IPH HasBHOCTI
YCKJIAJHEHb, TOOTO MEPEJIOMIB 1 TPAUIIIHO BBAKAIOTh, 110 BiH IPUTAMAHHUHN IIEPEBAKHO
JIFONISIM CTapILOTO BiKy, y Mosoaux oci6 3 FOIA Hepiako BUSBISAIOTH 3HAYHY BTpATy MiHe-
paibHOT mibHOCTI KicTKoBOi TKanuuu (MILK) (Povorozniuk , 2004). Lle noB’s3aHo 3 Ta-
KMMHJ YAHHUKaMHA: 1) HasSBHICTD XpOHIYHOTO 3aITajieHHs; 2) Teparlis TIIIOKOKOPTHUKOI JaMH
(T'K); 3) rinoguuamist uepe3 BUpakeHHH OOJIeBUI CHHIIPOM Ta Tinotpodis M’s3iB. Bino-
MO, IO KJIiHIYHA KapTHHA OCTEOIOPO3y HAWYACTIIIIe € MAaJIOCUMITOMHORO. [IpH mimo3pi Ha
0CTEOIOPO3 Ta JUIsl CBOEYACHOT A1arHOCTUKH PEKOMEHI0BAHO IPOBOANTH JICHCUTOMETPIIO
3a HasBHOCTI TaKWX KITIHIYHUX O3HAK: TPUBAJINH, Malke MOCTIHHUI Oifb y CITUHI, Yepes
SKUH € 1oTpeda y BiAMOYMHKY MPOTAIOM JIHS, 3MEHILEHHs 3pocTy Oliblie HDK Ha 3 cMm,
a00 y BUIIaIKy AiTeH Ta MiIUTiTKIB — BiICTaBaHHS B 3pOCTi Bix ogHOMITKIB. [IpoTe nedroTye
0CTEeOIopO3, Ha )Kajb, YacTillle YCKIaJHEHHIMH, a CaMe HU3bKOCHEPIeTHUHUMHU T1epeJio-
Mamu. Xoua ['K ingykoBanuii OI1 Mae BUCOKHUI piBEHD OMIUPEHOCTI CEpel PEBMAaTHIHUX
3aXBOPIOBaHb, JJOCHTh HEBEJIMKIH KUIBKOCTI MAIIEHTIB, IKi 1epe0yBaloTh HA OCTIHHOMY
nikyBaHHI 'K, IpoBOIATE a/leKBaTHY MIarHOCTHKY OCTEOIIOPO3Y Ta MPOQLIaKTHIHY Te-
pamiro. [TpuyrHOIO 1IHOr0 MOXKE OyTH OpaK YITKOrO PO3YyMIiHHS MPOOJIEMH OCTEONOPO3Y B
TUTSIOMY Billi, HETIOBHA OIIiHKA PU3HKIB YCKJIaTHEHb JTiKapeM, BUCOKA CKIaIHICTh OCHO-
BHUX IPHUHIIMITIB JIIKYBaHHS Ta KOHTPOJIIO 32 HUM, HEAOTPUMAaHHS PEKUMY JIIKYBaHHS I1a-
miearoM. OToX, 1711 O0OpOTHOM 3 OCTEOIIEHIYHUM CHHAPOMOM Ta 3 BiZICTaBaHHIM Y 3pOCTi
ycim xBopuM 3 FOIA Tpeba npoBoauTH peTenbHIi MOHITOPHHT aKTHBHOCTI 3aXBOPIOBaH-
HS Ta IpH Hee(heKTUBHOCTI a00 HEAOIUTBHOCTI Oa3MCHOT Tepartii ii KOPEeKIIiro Ta 0COOIH-
BO KOHTpOIb npuiiomy 'K, mo6 MakcumanbHO 3MEHIINTH JJO3U Ta TPUBAJIOCTI IPUHOMY
(Frolova et al., 2006). OcTeornopo3 — CHCTEMHE 3aXBOPIOBAHHS CKEJIeTa, IKE XapaKTepH-
3y€ThCsl 3HWKEHHSM KICTKOBOI MacH, MIKPOCTPYKTYPHHMH IMOUIKOPKEHHSIMH KiCTKOBOT
TKaHUHM, 110 TPU3BOJIATH 10 30UTBIICHHS KPUXKOCTI KICTOK 1 TiABHUIICHHS PH3HKY Tepe-
nomiB (Consensus Development Conference 1991, World Health Organisation, 1994). 3a
nmaamvu BOO3, OI1 3aiiMae ueTBepTe MICIIe MMiCIs CepPIeBO-CyANHHUX 3aXBOPIOBAHb, OH-
KOIIATOJIOTT 1 IIyKpOBOTO JiiabeTy. 3alikaBlIeHHs] THM 3yMOBJICHO, 3 OTHOTO OOKY, HOro 1o-
IIMPEHICTIO, a 3 1HIITOr0 — OT0 HACIiAKaMH, TOOTO TIepeIoMaMH KiCTOK KiHITIBOK 1 XpeOTa.

OcreorneHis a0 0CTEONOPO3 TPAILIIOTHECS pH Beix opmax FOIA, xoua HalTHIIO-
BIIIIIMH € /711 CHCTEMHOTO Ta TOJIIaPTUKYISIPHOTO BapiaHTIB 3aXBOPIOBAHHA. 3HIDKCHHS
KICTKOBOT MacH IOB’SI3aHO 3 BHCOKOI) aKTHBHICTIO 3aXBOPIOBAaHHS 1 3 KUIBKICTIO 3aiTy-
geHnx cyrno6iB npu FOIA (Pepmueller et al., 1996; Henderson et al., 2000; Reed et.al.,
1993; Lien et al., 2003), a Takox 3i 3MeHIIeHHsAM ocTeoreHe3y (Pepmueller et al., 1996;

Reed et.al., 1993). 3amwkenns MILK criocrepiraeTscs y BCiX TUISHKaX CKeleTa y IiTeH,
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HITTKIB, a Takok y gopociux 3 FOIA. ¥V 40-52% nopocnux nauienriB 3 IOIA, y no-
CJT/KeHHI TIOMIEPEYHOTO 3pi3y MOMEePEKOBOTO BiAILTy XpeOTa i CTerHa, BUSBICHO HU3BKY
MIIIK (Zak et al., 1999).

Binomo, 10 HaBiTH TIOBHA pEMICisl 3aXBOPIOBAHHS y MOJIOAWX JIFOICH, SKi JTOCSTIN
JIOPOCIIOTO BiKY, HE B 3M031 MoBHicTIO HOpMaitizyBaru MILIK y Beix missiHkax ckesera. 3a
maammu M. Haugen et al., y 229 mopocnmx mononux ironeit 3 FOIA B anamHesi, B IAATI
CTerHa 1 B IHIIKX JUISTHKAX CKeJIeTa crioctepiranacs crabinbao Huzbka MIIK (Haugen et
al., 2000). B iamomy nocimimkeHHi, TUTBKA 4 1% MOJIOANX JIFOHEH, K1 JOCATIN JOPOCIOTO
Biky 3 IOIA B anamue3si manu octeorneHiro (ocreonopos) (French et al., 2002). Tepamist 'K
MOYKE BIIOBUTHBHHATH PO3BUTOK ONTHMAIIBHOTO ITiKa KiCTKOBOI MacH y MOJIOIVX TAIli€HTIB.
Jlesiki aBTOpH, 1110 YMM HWDKYMI MK HAPOCTAHHS KICTKOBOI Macu, TUM BUILUHA PH3HUK OC-
TEOTOpOo3y 1 PU3HK MepenoMiB y 3pinmomy Bimi (Varonos et al., 1987; Badley and Ansell,
1960; Burnham et al., 2006).

Bararo pi3HuEX mpo3ananrbHUX (aKTOPiB CTUMYITIOIOTH AU(EPEHITIaIliI0 OCTEOKIACTIB
3 FeMaToNOEeTUYHKX NoNepeJHUKIB. L{e TpU3BOANTH 10 reHepati3oBaHol BTpaTH KiCTKOBOT
MacH, siKa € CIIJIFHOIO PUCOI0 s Beix BapianTiB FOIA. 3MiHM KiICTKOBOI TKAHWHY Y TIAIli-
entiB 3 FOIA moB’s3aHi 3 JIOKaJIBHOK (HABKOJIOCYIIIOOOBOK OCTEOICHIEI)) 1 CHCTEMHOO
BTPATOIO KiCTKOBOI MacH (CHCTEMHHUM OcTeoropo3oMm). [Tarodiziomnoris mporo mpomecy €
06araro(hakTOPHOIO 1 OXOILIIOE, 30KPEMa, JIif0 MPO3aNaJlbHUX IUTOKIHIB 1 MOOIUHI eeKTH
I'K, mo npu3HagaroThes B KOMIUTEKCHiH Teparrii FOIA. KiinivHi ToCcnimKeHHS Y Malli€HTiB
3 FOIA cBiguath Mpo HaaMIpHY aKTHBALiI0 OCTEOKJIACTOr€HE3Y i MPUTHIYCHHS MPOLECY
(hopMyBaHHS KiCTOK.

MenukamenTo3na tepariis 'K Moxke MiABHIUTH PU3KUK PO3BUTKY OCTEOIOPO3Y i Oc-
TeoreHii. PyifHyBaHHS XpeOTa OiUTbIIe XapaKTepHO IS DiTeH, SKi OTPUMYIOTH 3arajbHy
JI03y HE MEHILE 5 Mr 3a MPEeJHI30JIOHOM, 3 TPUBAIHUM JIDKKOBUM PEKUMOM, 3 HU3BKOIO
MIIK i 3 HU3BKOIO KOHIIEHTpaIi€ro 25-rixpokcuBiTaminy D y cuposarii kpoBi (Varonos
et al., 1987; Burnham et al., 2006). OcoOMBO MiBUIEHUI PU3KK EPEIOMY JIOBEACHO Y
NALIEHTIB 3 €PO3UBHUM apTPUTOM, 3aTPUMKOIO POCTY Ta BHCOKOIO KyMYJISITUBHOIO 103010
I'K. ¥V nociimxenni, nposeaeromy y 103 marientis 3 FOIA, 23% manu npuHaiMHI OJHH
MepeJIoM 3a HasBHOCTI MOPYIICHHS POCTY, CYTIIOOOBHX epo3iil 1 BHCOKOT KyMYyISITHBHOL
nmo3u I'K; 56% 3 nux nepenomiB Oynu nepenomamu xpedra (Murray et al., 2000). Busis-
JICHAa HEeraTHUBHA KOPEJIALis MK KiCTKOBOIO MAcOI0 Ta KyMyJSTHBHOIO 103010 ['K v miteit
(Bianchi, 2002; Canalis, 2005; Blanchi et al., 1999). ¥ nutsuoMy Ta miyliTKOBOMY Billi
I'K MoxyTh mopymmTé (i3i0NOTiYHAN TPOIEC HAKOMUYEHHS KiCTKOBOI MacH, a TaKOX
CHPUYUHUTH MTPUTHIYEHHSI MMiKa KICTKOBOT MacH, 110 IMPHU3BOIUTH 10 30UIbIICHHS PUBUKY

MepeIoMiB y MaitOyTHEOMY. 3 1HIIIOTO OOKY, METOTpEKCaT, SIKUH € HaHTIOMIUPEHIIITIM TIPO-
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TUPEBMaTHYHUM [PENapaToM y JiTei, MOXKEe BUKJIMKATH OCTEOIEHII0 Y XBOPHX JiTel i3
3JI05IKICHIMH HOBOYTBOPEHHSIMH, OHAK HU3bKI 03U METOTPEKCATY, SIKi BHKOPHCTOBYIOTh
MIpU 3alaJIbHUX 3aXBOPIOBAHHSX, HE BIUIMBAIOTh HEraTHBHO Ha KicTkoBY Macy (Mandel et
al., 2004; Cranney et al., 2001).

Kpim Toro, 3HmkeHHs Ppi3MYHOT aKTUBHOCTI, M’5130B1 arpodii, 3yMOBJIEHI BUCOKOIO
AKTUBHICTIO 3aXBOPIOBaHHS i OOMEXEHHS PyXiB TaKOX IIOB’S3aHi 3 BTPATOIO KiCTKOBOL
MacH. Ile Bce Moke MPHU3BECTH 10 CUCTEMHOT a00 JIOKAJIBHOT 3aTPUMKH POCTY, a 3a Bij-
CYTHOCTI MPO(DiTaKTHYHUX 3aXO0JiB PO3BUTKY OCTEONEHIYHOTO cuHApoMy 1pu FOPA, me-
pelloMH KICTOK MOXKYTh PO3BHBATHCS HaBiTh y paHHboMy Bini (Burnham et al., 2006).
Miormartisi 3yMOBIIeHa ayTOIMyHHHM 3allaJICHHSM € ONHI€I0 3 MPUYHH HU3BKOTO PiBHA
M’s130B01 Macu y xBopux 3 FOIA. Jlo mponecy po3sutky FOIA 3aiyueHi HIMTOKIHU CHHOBI-
aJBHOTO MOXO/KEHHS Ta po34nHHI nuTOKiHM. [Ipo3amansHi muTokinu (ocoomuBo TNF-a)
CTUMYJIIOIOTH JIerpajianito O1UIKiB, 1HI10YI0Th JudepeHitoBaHHS MIOIUTIB 1 COPUYNHS-
10Tk ixHill amonTo3 (Roth et al., 2004; Burnham et al., 2006), po mo cBig4aTh HaHi
M’s130B01 Oiomcii (Lindehammar and Lindvall, 2004). I'K-mionarist MoXe Takox CIpPUSITH
3HIDKCHHIO M’s130B0i Macu (Gattorno , et al., 2002), oo mopsin 3i 3HIDKEHHAM (Hi3HaHOT
akTUBHOCTI nauieHTiB 3 FOIA nopiBHSHO 31 30pPOBUM HACEJICHHSIM HPU3BOJMUTH [0 I10-
ripuieHHs (hi3MYHOTO CTaHy, 30UIbIIeHHs pru3uKy nepenomis (Rabinovich, 2000; Ma and
Jones, 2003). Y marientiB 3 FOIA BaxJIMBUM € B3a€MO3B’SI30K MIX PU3HKOM IIEPEIIO-
MYy, MiHEPaJIFHOO IIUTBHICTIO KiCTKOBOI TKAaHWHH 1 BETMYUHOIO M 530BOi Macu. M’s130Ba
Maca kopetoe 3 MUK y pisaux ginsakax ckenera. CTaH KICTKOBOI TKAaHHHU Y JITCH 3
FOIA (a Takox y 3M0pOBHX IiTE€H) CYTTEBO 3aJI€KUTH B/l M SI30BO1 CHITH, SIKa BIUTMBA€E Ha
ckener (Pepmueller et al., 1996; Roth et al., 2004). ¥V novarkoBiii (a3i 3aXBOprOBaHHs
BUSIBJICHO 3HIDKEHHS M’s30BO1 MacH y BCbOMY OpraHi3Mi Ta 3Ha4HEe HAKOIHUYCHHS KHPO-
BOT TKaHWHH. TakoX NPOAEMOHCTPOBAHO ITIIBUILICHUN PU3HK IIEPEIOMY MEPEAIIiuys y
3I0POBHX TiTeH 1 MiTITKIB 3 HU3bKUM PiBHEM M’S30BO1 MacH y BCHOMY TiJli i BUCOKHM
piBHeM xupoBoi macu (Goulding et al., 2001). 3a rornomoroto nepudepuyHoOi KiJbKic-
Hoi komm forepHOi ToMorpadii (KKT) y 57 miteit 3 FOIA Bumipsmn MILK B KopKoBii i
TpabeKyISIpHiil YacTHHI KICTKH Mepearuiiuys ta ii KicTKoBo-M’s130By reomerpito (Roth
et al., 2004). V mamienTiB 3 IOIA BHsBIEHO 3HAYHO MEHIIY IJIOMIY ITOTIEPEYHOTO TIepe-
pi3y M’s130Bo1 MacH. L{e 3HMKEHHS 0COOIMBO KOPEJIOE 3 M’ SI30BOKO CHIIOI0, TOPYLICHHSIM
KICTKOBOi TeoMeTpii 1 31 3HAYHUM 3HIDKCHHSIM TOBIIMHHA KOPKOBOI YaCTHHH KiCTKU. Bee
e Moke OyTH OB’ si3aHe 3 MiABHIEHUM pr3uKoM repesomis. [lepudepiiiny KKT takox
BHKOPUCTOBYBAJIH JJIs1 IEMOHCTpaIii 3HWKECHHS MacH ITUTKOBUX M’ s3iB, 1 MIIK B Tpa-
OeKyJIsIpHiH 1 KOPKOBIi YacTHHI BesimkorominkoBoi kictku nauieHTis 3 FOIA (Felin et al.,
2007).
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Baxnmsa BigminHicTh Mk FOIA 1 peBMaroifHuM apTpUTOM y JOPOCIHX HOJISTAE B
3arpuMIli pocty aiteit 3 FOIA: ynoBiTbHEHHI TEMITIB POCTY, HU3BKHUH PICT y 3pijioMy Bimi
1 MicLIeBE YIOBIIbHEHHS 3pOCTAaHHSI JUITHOK CYINI00iB, B sIKMX € 3anayieHHs (Simon et al.,
2002; Wang et al., 2002). 3raqH0 HIKYHHN 3picT (KIHIIEBUH 3pICT HIHKYE -2 CTAHAAPTHOTO
BimxwieHHs, SD), Buseienuit y 11% nireii 3 FOIA, iy 41% niteii i3 cucteMHO0 (HOPMOIO
3axBoproBanHsA (MacRae et al., 2000).

Icnye Garato npu4uH 3arpuMku pocty npu FOIA, 3 skuX HaBaXIIMBILIMMU € HasIB-
HICTh XpOHIYHOTO 3amaiieHHs i TpuBana Tepamis ['K. 3 po3BuTkoM pemicii 3aXBoproBaHHS
4acTo JIHIWHUN PICT 301IBIIYETHCS, & TO i HOPMaJTi3y€EThCH.

Topmon pocty (I'P) i incyninonoxaioumit pakrop pocty I (IGF-I) — HaifiBaximBimIi
PETYJISITOPH MOCTHATAIBLHOTO pocTy. Y mitei 3 FOIA i BUpaKeHO0 3aTPUMKOIO POCTY OIH-
CaHO HOpPMAJbHY IyJIbCYIOUy CEKPEILlit0 TOPMOHY POCTY Ta HU3bKHUi piBeHb IGF-I (pe3uc-
TEHTHICTb J10 TOPMOHY pocTy). [Ipo3anasnbHi IUTOKIHY JIIHIHHO BIUIMBAIOTh Ha PICT AiTEH
3a paxyHOK CHCTEMHO] A1ii Ta 3a paXyHOK MiCII€BOTO BIIMBY Ha 30HY POCTY XpsiIlla JOBTUX
kictok (MacRae et al., 2006). [TinBuiienuii cunres intepieiikiny 6 (IL-6) i inTepneiikin-1
oera (IL-1 B) mpuckoproe nerpanamiro iHCYymiHOMOAIOHOTO (pakTopy pocTy I 3B’s13yt0d0ro
oinka 3 (IGFBP-3), mo npusBomuts 10 3HmxkeHHs piHs IGF-1 1 3arpumkn pocty. Bax-
JUBY POJb Y MOPYIICHHI POCTY 3aiiMa€e aronTo3 XOHIPOIMTIB, IO 3aITyCKae€ThCs (haKTo-
pom Hekposy nyximHu anbda (TNF) 3a momomororo Fas-acoliiiioBaHOro 10MEeHY CMEpTi
(FADD) (MacRae et al., 2006). [Ipu3HadeHHS TOPMOHY POCTYy MOXe OyTH €(pEKTHBHUM
IIpY JIIKYBaHHI 3aTPUMKH POCTY, 3yMOBIICHOT XpOHIYHUM 3allajJeHHsIM 1 TPUBAJIOIO Teparti-
eto 'K (Saha et al., 2004). Xo4a BizoMo, III0 TOPMOH POCTY € €(PEKTUBHUM CTHMYJISTOPOM
NPOAYKIIT KoslareHy 1 nosiniye temn pocrty narienta npu FOIA (Simon et al., 2000;
Touati et al.,, 2000; Rooney et al., 2000), TOBroCTpOKOBi KOHTPOJIEOBAHI TOCIIXKSHHS IT0-
TpiOHI, 1100 BU3HAYUTH BIUIUB TOPMOHY POCTY Ha KICTKOBY Macy, 0OMiH KiCTKOBOT TKaHH-
HU, 1 pU3HKIB JIiKyBaHHSA TopMoHOM pocTy (Bechtold et al., 2001). ¥V nopocnux marieHTiB
3 3aBEPILCHNUM JIIHIHHUM POCTOM 1 Ba)KKMM OCTEOIIOPO30M, MEPEPUBYACTE TPHU3HAUCHHS
MpernapaTy naparropMoHy (TepurnapaT) e(peKTHBHO BiTHOBIIOE paHiIlle BTpadeHY KiCT-
koBy cTpykTypy (Neer et al., 2001).

Binomo, 1m0 KiCTKOBa TKaHWHA — TWHAMIYHA CHCTEMA, B SKIH MPOTATOM JKUATTS TO-
CTIMHO B110yBaIOThCSl LIMKJIM PEMOJISIIIOBAHHS (CTapiHHsI, pyHHYBaHHS 1 YTBOPEHHS HOBOT
kictkn). Jlo HeaBHa I1e 3aXBOPIOBAHHS PO3MIIIIAIHN K XBOPOOa TUTBKH JITHIX JFOICH, 110
OB’ sI3yBaJIM 3 BTPaTor0 KicTkoBoi Macu. [Ipore croroani noseneHo, mo Buroku OIT € B
TUTSIOMY BIiIli, KONH BiOyBa€eThCs IHTCHCHBHE 30UMbIIeHHS KicTkoBOI MacHu (Henderson
et al., 2000; Reed et al., 1993). YV mutsyomy Billi KiCTKa MiJIa€ThCsI IHTCHCUBHOMY PEMO-

nemoBanHI0. OCOOTIBO BUPaXKEeHI MPOLIECH POCTY, TiCTOIOTIYHOTO AO3PiBaHHS Ta MiHEpa-
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Ji3auii B paHHBOMY Billl, IperyoepraTHoMy 1 myOepraTHOMY Tiepioziax. 3a3HaueHi npoie-
CH CTBOPIOIOTH IS KICTKH OCOOJ MBI YMOBH, KOJIM BOHA CTa€ HATIYTIUBOIO JI0 OyIb-SKUX
HECTIPUATIMBUX BHJ'II/IBiB.

Sk Bimomo, 3aKITafeHHS 1 PO3BUTOK CKeJNeTa MOYMHAETHCS 3 2-TO MiCAI BHYTPIMI-
HBOYTPOOHOI'O PO3BUTKY 1 IMPOJOBKYETHCS 10 25—30 pokiB. BikoBi 3MiHU ckelleTa HalTIO-
MITHIIII B TIEpIIIi [Ba POKH ITOCTHATAILHOTO Tepioy, y Bimi 8—10 pokiB i B mepion crare-
BOTO JI03piBaHHsI, KOJIX BiZ0YBArOThCS IHTEHCHBHI IIPOIIECH JIIHIHHOTO pocTy. OCOOIMBOTO
3HAYCHHS HAaJal0Th IIEPIOly CTAaTEeBOrO JI03PIBaHHS, TOMY ILO JI0 HOro 3aBepIleHHs PiBEHb
KIiCTKOBOT MacH y 6araTbox JUISIHKax ckejera jgocsarae 86%, a B okpemux auisiHkax — 100%
KiCTKOBOi MacH OPOCOi JIFoAUHH. PicT TiCHO MOB’s3aHMIA 3 pO3BUTKOM OPraHiB i CHCTEM
JIUTUHU, TPU3BOANTD 10 TIOSIBU KUIBKICHUX BIJIMIHHOCTEH y CTPYKTYpi Ta (DYHKIIISIX opra-
HIB i CHCTEM OpraHi3My, o po3BUBaeThes. L0710 KiCTOK CKeeTa mpoIecy poCcTy XapaKTe-
PH3YIOThCS 30UIBLICHHSIM JIHIHHUX po3MipiB kicTok (Lien et al., 2003; Zak et al., 1999). ¥V
IiTel Ha T9Ii IHTEHCHBHUX POCTOBUX IPOIIECIB MOJKE BUHUKATH JFICOMIAIliS MK TEMITaMU
POCTY KICTOK CKelleTa Ta piBHEM 3a0e3NedeHHs KaJbI[ieM, 110 1 IPU3BOAUTD JI0 PO3BUTKY
ocTeorieHil abo HaBiTh ocTeomopo3y. [Ipu nedinuTi CIIOKUBaHHS KANbII0 OCTEOTCHIS i
0CTEOIOpO3 HE 3HUKAIOThH Y Pasi 3aBepiieHHs pocroBux mporecis (Haugen et al., 2000;
French et al., 2002; Varonos et al., 1987). Po3BUTOK KiCTKOBOI CHCTEMH IOB’S3yIOTh HE
TLIBKY 3 KACKAJIOM TIPOIIECIB y KIIITHHAX 1 TKAHWHAX, a i 3 HAKOIIMYECHHSIM MiHepaiy, 301/1b-
IICHHSIM KiCTKOBOI MiHEepallbHOI IIUTBHOCTI 3 BikoM. [lopyireHHs (hopMyBaHHS KiCTKOBOTO
MarpuKcy 1 Horo MiHepasizamii Moke OyTH OB’ s13aHO 3 MOIIMOP(I3MOM I'eHIB peLenTopiB
Bitaminy D, ectporeny i xomareny I tumy. ITpu OIl cTpaxknae kopTHKaipHa Ta TpaOeKy-
JSIpHA KICTKOBA TKaHMHA. Xpeber Ha 95% ckiagaeTbesi 3 TpaOEeKy IApHOI TKAaHWHHM, TOAI
SIK Y CTETHOBOI KICTKH ii BMiCT ctaHOBUTH 20%. Bimomo, mo mpomecu peMoaeTroBaHH.
BiZIOyBaIOTHCS aKTHBHIILE B TpaOeKy sipHid KicTii, ToMmy o3Haku OI1 panimie 3’ sIBsIOTHCS
B XpeOisax. BuToHueHHS TpabeKy: i MOpyIIeHHs IXHhOI CTPYKTYPH PO3IIHIOIOTH SK OCHO-
BHUH iedet npu OI1, 60 B yMOBax MopymeHoro peMo/IeNIOBaHHs JOCTaTHE (hOPMYyBaHHs
HOBOT KiCTKOBOI TKAaHWHH € HEMOKITUBHM 1 KICTKOBI BTPaTH CTAIOTh HE3BOPOTHUMH.

JlocnimpKeHHsT MapKepiB OCTEOreHe3y Ta pe30pOIlil KiCTKOBOT TKAHWHHU € HE OIIHO-
3HauHUMH. OnHaK OUTBIIICTH MOCIIIKeHb BUSBWIM TEepeBakaHHS KICTKOBOI pe3opo-
uii Hax ocreorene3om (Henderson et al., 2000), iHIIi HaBmaku, 3aCBIAYYIOTh 3HIKCHHS
yTBOpeHHs KicTkoBoi TkaHmHHU (Pepmueller et al., 1996; Reed et al., 1993; Hillman et
al., 1994). 3HmKeHHs OCTeoreHe3y B MPOLECi pOCTy MTITKIB 3aBAKa€ PUBKY JTOCSTHEH-
HS TMiKa KICTKOBOI MacH i 301IbIIye pU3HK TepesioMiB y 3pimomy Bimi (Pepmueller et al.,
1996; Varonos et al., 1987; Badley and Ansell, 1960). [linBuiieHHst MapKepiB OCTCOreHE3Y

OB’ sI3aHO 3 YCIIITHUM JTiKyBaHHsIM 3axBoproBaHHsA (Reed et al., 1993).
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VY npenydepraTHoM y miepiofi aiteit 3 aktuBHUM FOIA nepeBakaHHs MapKepiB KicT-
KOBOI pe30pOIlii HaJ HU3bKIM PiBHEM MapKepiB OCTEOTeHE3y KOPEIOe 3 1a00paTOpHUMH
MOKa3HUKAMH aKTHBHOCTI 3aXBOPIOBAHHSI, & CaMe Y JITeH 3 [OI1apTUKYISIPHIM BapiaHTOM
IOIA (Pepmueller et al., 1996; Reed et al., 1993; Hillman et al., 1994; G orskaet al.,
2008). Kpim BHCOKOT aKTUBHOCTI 3aXBOPIOBAHHS, 3HW)KEHHSI KOHLIEHTpaLil 010XiMIYHUX
KicTkOBHX MapkepiB i Hu3bKY MILIK BHsBHIM y TAIi€HTIB 3 JECTPYKIIi€0 CYTII00IB 1 TPH-
BasinmM tepminoM 3axBoproBanHs (Hillman et al., 1994). 3riguo 3 Pereira ta iHmmmuy,
octeoreHe3 y mamieHTiB 3 FOIA mpurHideHwii y mepio 3 paHHBOTO JI0 CEPEeIHBOTO CTa-
TEBOTO JI03piBaHHs, TOJl AK y crapiuux namieHTiB 3 FOIA ocHoBHuUM (akTOopoM Brpartu
KiCTKOBOT MacH € IIiIBUIIEHHS KicTKoBO1 pezopo6mii (Pereira et al., 1999). Otox, Tak camo
SK 1y JOpPOCIHMX NaLli€HTIB 3 PEBMATOiHUM apTPUTOM, Y Aopociux mauieHTiB 3 IOIA
3a HAUIAIIKOBY PE30pOIlif0 KiCTKH BiIIIOBIAAIOTH MPO3anaibHi IIUTOKIHH, SKi IPOAYKYE
cuHoBianbHa MemOpana (Goldring, 2003). IIpo3ananbhi urokiny, Taki sk TNF, inTep-
neiikin 1 (IL-1), intepneiikin 6 (IL-6) inTeprneiikia 17 (IL-17), HasiBHI B ypaXXEHUX apTpH-
TOM Ccyriio0ax MOXKYTh BUKJIMKATH HaaMipHui ocTeokiacrorenes (Strand and Kavanaugh,
2004; Viswanathan and Sylvester., 2008; Wei et al., 2005; Thomson et al., 1987). [lo-
BezieHO, 1110 TNF He TiibKU 3HAYHO MiIBHILY€E PE30POIi0 KICTKH , & TAKOXK MOCIA0IIOE
octeobmactorenes i ocreorenes (Thomson et al., 1987). IL-1 Takox IpUCKOPIOE A03pi-
BaHHs ocreoknactiB (Viswanathan and Sylvester., 2008). Binomo, 1o J1ikyBaHHs aHTH-
timamu 10 TNF y mamnieHTiB 3 peBMaTOiTHIM apTPUTOM 3HAYHO 3MEHIIYE CYTII000Bi epo-
3if (Jimi et al., 1999). IL-17, sxuii BupoOnsiersest T-nimponuramu (Mclnnes and Schett,
2007) ingykye nuepeHItiaiio oCTEeOKIaCTIB 3a paxXyHOK 30inbpmeHHs ekcrpecii RANKL
i RANK. Hasnaxu, IL-17 npurHiuye ekcnpecito OCTEONpOTerepuHy B OCTeoOiacTax,
BHACIIJIOK YOTO Pe30pOIis KiCTKOBOI TKAaHWHHU TEPEBaKAE HAJ OCTEOTeHE30M, IO TPH-
3BOJIUTH JI0 BTpaTH KicTkoBol TkaHuHU (Viswanathan and Sylvester., 2008; Brabnikova
Maresova, 2011). AxtuBatop peuenTopis sinepHoro ¢axropa kappa B (RANK) i #oro mi-
rana (RANKL) maroTh cyTTeBe 3HaY€HHS JUIsl OCTEOKIIacToreHesy 1 yHKIii 0cTeoKI1acTiB
(Brabnikova Maresova , 2011). Octeonporerepur (OPG), mo npoaykyeTscst ocTeodmac-
TaMH, € PO3YUNHHUM PELENTOPOM — Tak 3BaHOI0 nacTkoro At RANKL. OPG 3B’s3yrounch
3 RANKL, 6mokye #ioro i 3amo6irae aktusariii RANK, mo mpu3BoanuTs 10 aKTHBALii OC-
TeoksactoreHesy (Brabnikova Maresova, 2011). 36inbnienns cruipignomernas RANKL/
OPG cBimunTh mpo nepeBakaHHs KiCTKOBOI pe30pOIIii HaJ yTBOPEHHIM KiCTKOBOT TKaHU-
HU. Y J0pOCIHX 3 PEeBMATOIIHUM apTPUTOM BHsiBIeHO 30inblieHHs piBHs RANKL y cu-
HOBIiaNBHIH piguHi Ta migBumeHHs KoHneHTpanii RANKL B cupoarmi. 361bIIeHHS CIIiB-
BignomeHnHs: RANKL/OPG cnioctepiranocs y aiTeil 3 IOBEHUIBHUM JA€PMaTOMIO3UTOM 1Y

narieHTiB 3 FOIA ()[54, 55]. ¥V misHimomy nocnimkenHi y narienTis 3 OIA BusBieHo, mo



PO3BUTOK OCTEOIIOPO3Y V ITAIIEHTIB 3 IOBEHIJIbBHUM IJIIOTITATUYHHUM APTPUTOM 57

nigBuieHHs koHueHTpaiii OPG B cupoBariii KpoBi He OyJI0 JOCTATHIM, 11100 KOMIICHCY-
Batu minBumieHuit pisekb RANKL (Rouster-Stevens et al., 2007). ITpu Bcix popmax FOIA
B CHpOBarTILi KpOBi BUsIBIsIEThCs 301mbineHa koHueHTpauis RANKL (Rouster-Stevens et
al.,2007). Y cyonomyrsrii 30 1iB9aTOK 3 €pO3UBHIM IOMIapTUKYISIPHIM BapiaHToM FOTA
3 BHCOKOIO aKTHBHICTIO TaKOX BUSBJIEHO 30inmbIieHHs criBBiaHomenns RANKL/OPG, i B
CHHOBIaJbHIN PiAWHI Y MAII€HTIB 3 MOMIAPTUKYISIPHAM 1 3 €HTE3UT-aCOMIOBAaHUM Bapi-
antamu FOIA (Rouster-Stevens et al., 2007). bionoriusi npenapary, siki BAKOPUCTOBYIOTb
s JikyBaHHS mitedt 3 FOIA, Taki sk iH(aekcnmal i eTaHepIenT, 3HaYHO 3MEHIIYIOTh
akTHBHICTH 3axBoptoBanHs (Falcini et al., 1996). [To3uTHBHUIT BIUIMB JIIKYBaHHSI aHTH-
timamu 10 TNFo Takox TOBEICHOMO 1 HA CKETeT B MUTOMY. Simonini MepIIwid mpoIeMOH-
CTpYBaB 30UIbIIEHHS! MacH KICTKOBOI TKaHMHH Ticist 1 POKy JIIKyBaHHsS €TaHEPLENTOM
niteit 3 FOIA; 3HIKEHHS BTPaTH KiCTKOBOI MacH OB’ SI3aHO 3 TEPANIEBTHYHOIO BiIMOBIIIIO
y BUIVISIII 3HMIKEHHSI aKTUBHOCTI 3aXBOpIOBaHHs. ETaHepuent Takox Mmokparye JiHiiHui
pict y miteit 3 FOIA (Simonini et al., 2005).

CryniHp ypakeHHs! KiICTKOBOT TKAHMHM ITPU PEBMATUYHKX 3allajbHUX Mpollecax 3a-
JISKUTH BiXl BIKy Ta 3pLTOCTi KicTKOBOI TKaHWHH. Y miteit 3 FOIA 3HIKEHHS yTBOpEHHS
i (yHKIIT ocTeo0acTiB MOXKe CIIPHUSATH BTpaTi KicTkoBoi Macu (Saha al., 2004; Pereira et
al., 1999). IIpo3ananeHi uTokiau (ocodnuBo TNF) cTUMYTIOIOTE BHPOOIEHHS iHTiOITO-
piB OikiB Wnt curraigbpHOro nuisixy, ocoonmuso ckiepoctuny i Dickkopf 1 (DKK-1) iy
MiACYMKY 1HTiOyI0Th audepeHtiamiro ocreodnactis (Diarra et al., 2007). brokana DKK-
1 moB’s13aHa 31 cTumyJsiiieto npoaykiii OPG ocreobnactamMu 3 HACTYITHUM 3HIKCHHSIM
KicTkoBO1 pe3op6iii (Diarra et al., 2007). Baxxnuicts Wnt OinkiB y po3utky FOIA miz-
TBEPIDKEHO B AOCIIHKEeHHI moniMopdizmy Wnt-1.

Binomo, mo matpuuni Metanomnporeinazn (MMPs) BinInoBigaroTh 3a AECTPYKIIIO
Xpsillia 1 nepuapTukyisipue eposysanHs Kictku npu FOIA (Gattorno et al., 2002; Peake et
al., 2005). MMP1/ iari6iTop TkanumHHOI MeTanonpoteinasu | (TIMP1) i cmiBBinHOMICHAS
MMP3/TIMP1 3nauno Buii mpu Beix gopmax FOIA mopiBHsSHO 31 310poBUMH 0cobamu
KOHTpONbHOI Tpymu. Lli CITiBBiTHOIIEHHS 3HAYHO KOPENOIOTH 3 aKTUBHICTIO 3aXBOPIO-
BaHHS 1 MOXYTb CIYr'yBaTH €()EKTUBHUMH OloMapKepamu JJisi MOHITOpYBaHHs mepediry
3axBoproBanHA (Peake et al., 2005). Bizomo, mo aHTHpe30pOIiiiHy Iit0 MAlOTh aMiHO-
oicochonaru. B 6ararbox gociimkenHsax updanu BiumB Ha MUK y xBopux Ha FOIA
mpemnapaTiB Kajbllifo iTa BitamiHy D, kanprurToHiHy 1 amiHoOichocdonariB (Reed et al.,
1993; Falcini et al., 1996). BoaHouac mociipKeHHS OXOIUTIOBAIM JIIKYBaHHS HEBEIMKOL
KUTBKOCTI TaIieHTiB 3 pisHUMHU BapianTamu FOIA, ToMy monaneiie BUBYEHHS IIi€i TIPo-

OJeMu akTyalibHe.
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BHUCHOBKHU

Otxe, cBoeyacHe i edextrBHe JikyBaHHs FOIA y nmiTeid 1 miuTiTKiB MOXKe TTOJITIIIH-
TH CTaH KiCTKOBOI TKaHWHU. [lamienTn, axi crpaxknanu FOIA B auTsdomy Ta miITiTKOBO-
MY BIlli, MOIVIM BTPaTUTH KiCTKOBY Macy, TOMY HaJIeXKaTbh JI0 TPYIIH IJIBUIICHOTO PU3UKY
mepesIoMiB Ha ()OHI 0CTEONOpo3y. BakIMBO sSIKOMOTa MIBHIIIE BUSBISATH MAIIE€HTIB 3 M-
BHIIICHUM PH3HUKOM IIEPEIIOMIB 32 JIOTIOMOTOK KJIIHIYHUX Ta IHCTPYMEHTAJIFHUX METOJIIB
JOCTIKEHHA. Y TOPOCITUX MAI€HTIB i3 3aKPUTHMHU 30HAMHU POCTY Tpeba He TITBKH 3HU-
3WUTH KICTKOBY Pe30pO11il0, aJie TaKoX IiITPUMYBATH YTBOPEHHS HOBOT 3/10pOBOi KiCTKOBOT
Macu. [loganpiie BUBYEHHS MPUYHH PO3BUTKY OCTEOIopo3y y Momommx ocid 3 FOIA B

aHaMHe31 Ta e(pEeKTHBHUX METO/IIB OT0 KOPEKIIil € aKTyaIbHUM.
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Introduction. Aspirin is one of the widely prescribed antiplatelet and anti-inflammatory
drugs and last data expanded its role into complex biological processes such as
cancerogenesis, despite the fact that its effects for peptic ulcer or gastrointestinal (GI)
bleeding, which can develop even in an achlorhydric environment, are well known. Recent
extensive research of activities of hydrogen sulfide (H,S) has proven that the addition of
H S-releasing moiety to the classical nonstreroid anti-inflammatory drugs (NSAID) results
in GI cytoprotective activity.

The aim of this study was to evaluate dose-dependent effects of a novel NSAID-H2S
compound - ATB 340 (Antibe Therapeutics Inc), hydrogen sulfide-releasing derivative of
aspirin, 4-(5-thioxo-5H-dithiol-3-yl) phenyl 2-acetoxybenzoate (H S-aspirin) vs classical
aspirin (ASA) on esophageal and gastric mucosal integrity.

Methods: A blind, randomized study on rats treated with single administration of the
vehicle (control), ASA (in the doses 3.0; 10.0; 30.0; 100.0 mg/kg) and ATB-340 (in the doses
5.25; 17.5; 52.5; 175.0 mg/kg) with a vehicle (1.0 ml of 1% carboxymethylcellulose) and
7-days administration of ASA (3.0 and 10.0 mg/kg) and ATB-340 (5.25 and 17.5 mg/kg) was
done. The damage of the esophageal mucosa (EM) and gastric mucosa (GM) was estimated
by macro- and microhistological analyses using damage scores; endothelial leukocyte
adherence was examined using intravital microscope before and after ASA and ATB-340
administration.

Results: Treatment by ATB-340 resulted in cyprotective effect and lower grade of EM
and GM lesions with damage score being twice less than ASA. Effective cytoprotective and an
anti-inflammatory dose of ATB-340 was 17.5 mg/kg during single or 7-day administration.
Treatment by ATB-340 (in the dose of 17.5 mg/kg) vs ASA exerted a strong anti-inflammatory
effect by decreasing leukocyte adherence 4 times vs ASA and showing vasoprotective effect.

Conclusion: H,S-aspirin exerts strong cytoprotective and anti-inflammatory dose-
depended effects on EM and GM. An effective anti-inflammatory and vasoprotective dose of
H S-aspirin with low risk of damage of GI mucosal barrier is 17.5 mg/kg.

Key words: Aspirin, H.,S, mucosal barrier, leukocyte adherence, esophagus, stomach.
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Bcemyn: Acnipun € oonum 3 npenapamis, AKuil 4acmo npusHauaOms K 0e3azpecamm
i npomu3ananvhul 3acid, ane ocmMauHi OaHi C8I0UAMb NPo U020 NIKYEANLHUL 6NAUE Ol
KOMRJIeKCHUX 0i0N02i4HUX Npoyecieé — Kauyepozene3 mowjo, He3eaxcaioyu Ha 0obpe 3Haui
nob6iuni eghekmu (YMEOPEHHS NENMUYHUX BUPAZKOK AO0 ULIYHKOBO-KUWKOBUX KPOBOmMeY),
U0 MOXHCYMb PO3GUHYINUCA HABIMb 3a YMO8 axniopeiopii. OcmanHi inmeHcuHi 00Ci0HCeHH S
axmuenocmi 2iopozen-cyroioy (H,S) doeenu, wo dooasanns H,S-eusinoniosanvroi uacmxu
00 K1acuuHux HecmepoioHux npomusananvHux npenapamie (HII3II) oac 3mozy smocy
akmueysamu npupooHi YyumonpomeKmopHi Mexanizmu 6 WIYHKOBO-KUUIKOBOMY MPAKMI
(Wallace, 2007-2015).

Mema Oocnidocenns — oyinumu 0030-3anexcui egpexmu Hosimuvoi cnonyku H,S-
HII3Il — ATB 340 (Antibe Therapeutics Inc.), noxionoi acnipuny — ciopozeH-cynvghio
BUBLILHIOBAILHO20 acnipuny, 4-(5-miokco-SH-0imion-3-un) ¢enin 2-ayemoxcubenzoany
(H,S-acnipuny) vs wracuunoeo acnipuny (ASA) na yinicnicmo cau3060i 000NOHKU
CmMpagoxooy ma WiyHKa.

Memoou: [loositini cnini panoomizoeani OOCIIOHNCEHHS NPOBEOEHO HA WYpax, AKi
ompumyeanu pazoeo niayedo (kowmpons), ASA (y dosax 3.0; 10.0; 30.0; 100.0 me/xe) abo
ATB-340 (y 0ozax 5.25; 17.5; 52.5; 175.0 me/ke); ma énpooosaic 7-0ennozo esedents ASA (v
0oszax 3.0 ma 10.0 me/xe) i ATB-340 (5.25 ma 17.5 me/xe),; npenapamu smiutysanu 3 niayeoo,
sk naayebo guxopucmogysanu 1.0 mn 1% xapboxcumemunyenionosu. Jlocniodcenns cmarny
cnuz060i 06ononku cmpagoxody (COC) ma cauzoeoi obononxu wnynxka (COLL) 6yno
nposedeHo 3a 0ONOMO20I0 aHANIZY MAKPO- i MIKpocKoniunux smin, nowkooxcenna COC i
COLL panstcosaro 3a iHOEKCOM YpaxiceHHs, ad2e3ito 1eiuKoyumie 00 eHoomenito cyOuH — 3a
00nomo2or0 iHmpasimanbHoi MiKpockonii 00 ma nicia eéedenns acnipuny ma ATB-340.

Pesynomamu: Bussneno, wo ATB-340 eonodie 3axuchoro dicio na COC ma COLL,
iHOekc ypaowenHs 606iui nudicuuti vs ASA. Egpexmusnoro yumonpomexmopnoio ma
npomusananvroro 003010 ATB-340 € 17.5 me/ke 3a ymoe pazoeoco ma 7-0eHHO20
sacmocyesannsi. [Ipooemoncmpogano, ujo ATB-340y 003i 17.5 me/ke eghekmugno 31udicy6ano
JeuKoyumapHy aoeesito y 4 pasu nopienano 00 0ii ASA, niomeepoxcyrouu npomusanaivHy
0110 1 30amHicme 3MiHIOBAMU A02E3UEHI 61ACMUBOCIT eHOOMENIIO.

Bucnosku: H,S-acnipun mac eupasiy npomusanaiviy 0030-3a1eicny 0ito ma
yumonpomexmuumu enacmugocmanu va COC ma COLL. Egexmuena npomusananvha
ma 8azonpomexmopna 003a 3 MAIUM PUBUKOM YPAIICEHHS CUZ06OT WUTYHKOBO-KUUULKOBO2O
mpaxmy H S-acnipuny — 17.5 me/ke.

Knrouogi cnosa: Acnipun, H,S, crusoeutl bap’ep, adeesis netikoyumie, cmpagoxio,
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ULTIYHOK.
INTRODUCTION

The therapy with nonsteroidal anti-inflammatory drugs (NSAIDs) has become
widespread nowadays (Schror K., 2015). Aspirin (acetylsalicylic acid), one of the common
NSAIDs, has been broadly used in medical practice for 130 years. Experimental and
clinical studies have shown that acetylsalicylic acid can be used for treatment purpose as an
anti-fever or strong anti-aggregatory compound, anti-inflammatory painkiller, or for both
treatment and prophylactic purposes for endothelial dysfunction in cardiovascular diseases,
as well as breast, neck, esophageal, colon, prostate, and lung cancer chemoprevention
(Sadeghi, 2008; Chan and Ladabaum, 2015; Macfarlane et al., 2015). Many enzymes
are acetylated and modified by aspirin. Thus, this process is irreversible; the enzymatic
properties of the targeted enzyme are changed. Aspirin’s acetylating property is not
intrinsic to other NSAIDs. Since the time of discovery of the 1982 Nobel Prize winner Sir
John R. Vane establishing that major aspirin’s targets are cyclooxygenases (COXs) at low
antiplatelet doses (75 to 325 mg/day), which prevents the production of prostaglandins
(PGs) and thromboxane A2 from arachidonic acid (Higgs et al., 1987; Schror, 2015), it
has been well-known that aspirin and other nonsteroidal anti-inflammatory preparations
cause a number of side effects. Most dangerous ones are related to the cytolytic effect
on mucosal barrier in gastrointestinal (GI) organs in people with a changed pattern of
arachidonic acid metabolism, inducing hemorrhage and ulceration (Vane, 1971-2002;
Wallace, 1990-2015;). At the same time, according to scientific data, a combination of
aspirin with acid suppression therapy using proton pump inhibitors (PPI therapy), which has
become widespread in prevention of GI mucosal injury, is controversial (Dang et al, 2010;
Kuramoto et al, 2013; Goldstein and Cryer, 2015). Moreover, latest data attest that this kind
of treatment is not very effective in NSAIDs-associated oesophageal injury because it has
no effect on postprandial acid reflux (proximal “acid pocket”), causes dysmotility of the
stomach and the esophagus, changes the anti-reflux barrier, does not eliminate the effects
of bile, a permanent component of the refluxate, and specifically bile acids and trypsin,
and causes a change of the natural microflora, which, according to numerous reports, is the
main pathogenic agent for mutagenesis and the onset of oncological diseases (Saunders,
2006; Sheen and Triadafilopoulos, 2011; Freedberg et al., 2014; Hvid-Jensen et al, 2014;
Nasser et al., 2015; Saunders and Frellick, 2015). Also, an induction of hypergastrinemia
causes oxyntic cell hyperplasia, increased parietal cell mass, glandular dilatations and
stimulation of enterochromaffin-like cells to release chromogranin and histamine, raising
their concentrations in serum, which are links of the oncogenesis chain (Dang et al., 2010)

or induced mucosal injury in upper part of GI tract (Zayachkivska O, 2014). Moreover,
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last data has shown that co-therapy of aspirin and PPI can be implicated in vitamin B12
deficiency (Lam et al, 2013), osteopenia (Ngamruengphong et al, 2011), or pneumonia
(Eom et al 2011).

Former and recent data have demonstrated that non-organic Sulthydryl compounds
or synthesis of the natural gasotransmitter hydrogen sulfide (H,S) plays a major role in
several physiological processes, including cytoprotection, local blood flow, inflammation
and changes of adhesive properties of endothelium and platelet aggregation (Satoh et
al., 1990; Wallace J, 1990-2014; Gao et al. 2015), and can decrease GI complications
related to NSAISs (Goldstein and Cryer, 2015; Herrera et al., 2015; Kodela et al, 2015).
H,S is the key to controlling vascular permeability; it participates in the formation of
the so-called “hemodilution barrier” of GI mucosal integrity (Zanardo et al., 2006).
Vasoprotective effects of H,S can prevent the side effects of NSAIDs causing erosive
lesions or ulcer of GI mucosa, as demonstrated by the effects of using H_S-enriched
drugs, for instance, S-diclofenac or ATB 337 (Wallace JL, 2007-2015; Chan and Wallace,
2013); H,S-releasing naproxen derivative, ATB-346 (Fomenko et al, 2014; Blackler et al,
2014; Wallace, 2015; Zayachkivska et al, 2015). Additionally, several studies of different
substances named H,S-realizing aspirin in vitro and in vivo have shown the ability to
decrease oxidative stress (Rossoni et al., 2010; Liu et al., 2012; Huang et al., 2014), as
well as strong antithrombotic effects (Pircher et al., 2012). Therefore, the first aim of our
research was to compare the effects of novel H,S-enriched NSAIDs derivative — ATB-
340 (H,S-aspirin) (Fig.1) with effects of aspirin in regard to the integrity of the epithelial
barrier of the stomach; the second aim was to determine an effective and safe dose of

ATB-340 for mucosal integrity in upper part of GI tract by its single or 1 week treatment.

MATERIALS AND METHODS

Male rats weighing 180-220 g were used in our study in accordance with the norms of
the European Convention for the Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes, as well as of the University Committee on Bioethics
(protocol No 5 of 17.05.2014).

Rats were maintained under a constant 12 h light/dark cycle and an ambient temperature
of 21-23° C, and fed according to a standard diet. Animals were deprived of food for 18 h
before the experiment but had free access to water. The rats were anesthetized with sodium
pentobarbital (BioLab, Brazil) in the dose of 60 mg/kg intraperitoneally (ip). Six rats were
used in each group. The aspirin-related lesions of esophageal and gastric mucosa were
induced via single oral administration of aspirin (Sigma-Aldrich, USA) in a vehicle (1.0 ml)
of 1% carboxymethylcellulose in the doses of 3.0, 10.0, 30.0, and 100.0 mg/kg. ATB-340
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(4-(5-thioxo-5H-dithiol-3-yl) phenyl 2-acetoxybenzoate; H,S-aspirin), a novel hydrogen
sulfide-releasing derivative of aspirin (Antibe Therapeutics Inc; Fig.1), was tested in the
doses of 5.25, 17.5, 52.5, and 175.0 mg/kg per day. In the next series of experiments, the
dose-dependent effect on gastric mucosal integrity was estimated according to the damage
scores after 7 days of aspirin (3.0 and 10.0 mg/kg) and ATB-340 (5.25; 17.5) treatment.

Esophageal and gastric mucosal integrity was graded via damage scores by an
observer unaware of the treatment using the system described previously that takes into
consideration both the number and size of the lesions (Wallace, et al., 1990; Zayachkivska,
etal., 2015).

The previous data has shown leucocyte adherence within the gastric microcirculation
after the administration of NSAID. The adherence within mesenteric venules was
examined after the administration of aspirin in the presented study. Examination of the
mentioned vessels does not require an extensive surgery. They were examined using
intravital videomicroscopy (Leitz Wetzlar L.25/0.35). Rats were anesthetized with sodium
pentobarbital (60 mg/kg ip), their jugular veins were cannulated for the administration. The
rats were kept in the supine position. The mesentery was carefully placed over an optically
clear viewing pedestal that allowed transillumination of a 2m? of tissue. The mesentery was
superfused with bicarbonate-buffered saline (pH 7.4). Leukocyte adherence was quantified
from the images of the vessels made over 5-minute periods prior to and then 30 and 60
min after intragastric administration of aspirin. Leucocytes were adherent while staying
stationary during 30 s. Rolling leucocytes were defined as white blood cells that moved
slower than erythrocytes in the same vessel. Flux refers to the number of rolling leucocytes
that moved past the reference point in a given period of time (McCafferty, et al., 1995).

Statistical analysis of the results is presented as the mean values (M) + standard
errors (SE). Statistica 10 software and Microsoft Excel Analysis Tool Pak in Microsoft
Office Excel 2010 incorporating aposterior test with the comparison of middle indexes

after Newman-Keuls criteria for homogeneity the variance were used to analyze the data.
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Fig. 1. Chemical structure of 4-(5-thioxo-5H-dithiol-3-yl) phenyl 2-acetoxybenzoate (1) —
Antibe’s H,S-releasing aspirin (ATB-340)
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Differences with p < 0.05 were considered as statistically significant.

RESULTS AND DISCUSSION
In the first series of investigations, we investigated the dose-dependent effect of ATB-
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Fig. 2. Dose-dependent effects on gastric mucosal integrity estimated by damage scores after
single administration of aspirin (10.0 mg/kg) and ATB-340 (17.5 mg/kg).

340 in comparison with the influence of classical aspirin and vehicle (control group) on
esophageal and gastric mucosa (Fig.2). Macroscopic and histological features of damage
of the esophageal and gastric mucosa were absent in rats of the control group. The degree
of damage of esophagus mucosa in rats that received ASA macroscopically manifested
with hyperemia of mucosa during administration of the dose of 10 mg/kg, as well as
histologically manifested with ASA-induced esophagitis (shelling of the corneal layer,

loss of keratin, epithelial stratification, thickeni embrane, and formation

ng of the basal m
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Fig. 3. The ulceration on gastric mucosa caused by aspirin (on the left) and the abcense
of ulceration after ATB-340 administration (on the right) after single administration
of doses 10 mg/kg and 17.5 mg/kg, respectively.
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of an irregular subepithelial edema); in case of ASA application in the doses of 30 and
100 mg/kg, the manifestations included engorgement and perivascular diapedesis in
subepithelial stromal structures. During investigations of aspirin associated changes in
gastric mucosa, the appearance of solitary erosions in case of administration of 3 mg/kg,
and the appearance of ulcerogenic changes in case of administration of 10 mg/kg (Fig. 3),
which were characterized by invariably linear erosions confined to the corpus region of
stomach, were revealed. They were frequently located on the crests of gastric rugal folds.
The influence of ASA in the dose of 30 mg/kg caused multiple ulcers on gastric mucosa,
which were characterized by the damage score of around 28, whereas the dose of 100
mg/kg caused its two-fold increase in comparison to the previous one. The application
of ATB-40 in the doses of 5.25, 17.5, 52.5, and 175.0 mg/kg per day did not cause any

Fig. 4. Histological appearance of esophageal and gastric mucosa in rats during administration of
aspirin (microphoto A and C, respectively) and ATB-340,
the H,S-releasing aspirin (microphoto B and D, respectively)..

damages in the esophageal and gastric mucosa. Histological examination showed local
slimming and epithelial desquamation of the surface layer into the lumen (Fig. 4). The
described reactions of esophageal and gastric mucosa in case of ATB-340 administration in
the of dose 17.5 mg/kg could be attributed to triggering natural defense reactions, such as
vasodilatative effect of H,S (Wallace, 2010-2015), decreasing of thrombocyte aggregation
(Pircher et al, 2012; Gao L et al, 2014), antiradical activity (Huang et al, 2013), and
anti-inflammatory action (Zanardo et al, 2006), which facilitates the barrier function of
stomach and esophagus providing mucosal integrity of upper part of gastrointestinal tract.

It was established during the course of investigation of leukocyte adhesion by



JOHN WALLACE, IRENA PSHYK-TITKO, MARCELO N. MUSCARA, NAZAR BULA,

70 YAROSLAV PAVLOVSKY, ELENA GAVRILUK, OKSANA ZAYACHKIVSKA
80
% 81 * -
i 6 60
E 4 40
2 2 20
2 :
L a— — . T2
& & o Vehicle 3 10 5.25 17.5  maglkg
Qé\ ‘_‘:Q\ «Q‘
R ASA ATB-340

Fig. 5. The number of leukocytes that adhere
along a 100 um length of mesenteric venule
(counted by an observer unaware of the
treatment) during single administration of

Fig. 6. Dose-dependent effects on gastric
mucosal integrity estimated by damage
scores after daily administration of aspirin
(3 and 10.0 mg/kg) and ATB-340

(5.25 and 17.5 mg/kg) per 7 days;
(**p<0.01 vs control).

aspirin (10 mg/kg and 17.5 mg/kg)
(*p<0.05 vs control).

means of intravital microscopy that during the application of placebo, the number of
leukocytes stood at 2, whereas ATB in the dose of 17.5 mg/kg reduced the number of
adherent leukocytes 3.5-fold as compared to aspirin in the dose of 10.0 mg/kg — 7 (p<0.05
as compared to control group) (Fig. 5). In the next series of investigation, during which
preparations were administered for seven days, it was established (Fig. 6) that placebo
did not cause changes of the gastric mucosa, whereas application of aspirin in the dose
of 10 mg/kg caused a three-fold increase in the injury index as compared to aspirin in the
dose of 3 mg/kg (p<0.01 as compared to the control group). Meanwhile, application of
ATB in the dose of 5.25 mg/kg facilitated the appearance of gastric mucosa irritations,
which corresponded to the injury index of 5, whereas the dose of 17.5 mg/kg to the injury
index of 8. The data received allow concluding that 17.5 mg/kg is a safe dose of ATB-
340, which, according to scientific publications - due to the release of hydrogen sulfide —
triggers endogenous multimodal signal systems for resistance to ulcerotrophic factors for
the healing of ulcers (Blackler et al, 2012; Herrera et al, 2015).

CONCLUSION

New compound H,S-releasing aspirin, modification of classical aspirin with
enrichment of H,S, provides a novel approach to the development of “smart drugs” that
help activate mucosal defense mechanisms in order to maintain the mucosal integrity
and vascular physiological responses. H,S-aspirin exerts strong cytoprotective and anti-
inflammatory dose-dependent effects on the esophageal and gastric mucosa. An effective

anti-inflammatory and vasoprotective dose of H,S-aspirin with low risk of damage to
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barrier function in upper part of the gastro-intestinal tract is 17.5 mg/kg.

10.

11.
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Aims: To establish peculiarities of structural organization of angioarchitecture of
pancreas, cerebellum, telencephalon, eyeball and skin in the dynamics of the long-term
effect of Nalbuphine.

Materials and methods: The study was carried out on 48 mature white male rats divided
into 3 groups. Nalbuphine was intramuscularly injected to the experimental animals during
six weeks in doses: 8, 15, 20, 25, 30, 35 mg/kg of body weight. 18 white rats to which saline
solution was injected served as the control group. The research materials were presented by
specimens of the white rats’ cerebellum, telencephalon, eyeball and skin with the injected
vascular bed, histological specimens and ultrathin sections of the organs. The studies were
conducted with application of histological, electron microscopy, injection and morphometric
methods of investigation.

Results: The first signs of impairment of angioarchitecture have been detected
already after 2 weeks of injecting Nalbuphine. Pathological changes keep growing
throughout the entire subsequent period of the experiment manifested by obliteration of
capillaries, rarefaction of vaculature, tortuosity of the preserved vessels. After 6 weeks
of injecting Nalbuphine microcirculatory bed of the cerebellar cortex, white substance of
the telencephalon, eyeball vascular tunic, pancreas and skin appear to be at the stage of
decompensation, when the capillary component is ruined, arterioles are sharply twisted,
deformed, their lumen uneven, venules dilated and deformed.

Conclusion: injection of Nalbuphine inflicts a considerable damage on the micro- and
ultrastructural organization of the components of microcirculatory bed of the experimental
animals’ organs.

Key words: microvessels, morphology, narcotic drug, white rat.
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Mema. Busnauumu ocobnugocmi cmpyKmypHoi opeanizayii aueioapXimekmoHiKu
NIOUWTYHKOBOT 3a103U, MO30YKA, KIHYeB020 MO3KY, OYHO20 ONIyKA ma wKipu 6 OuHamiyi
MpUsano2o enauey HanbyQiny.

Mamepianu i memoou. Jlocniodxcenns ukoHani Ha 48 cmamego3pinux Oiiux wypax-
camysx. ExcnepumenmansHum meapuram 6600UNU BHYMPIUHbOM ‘53€60 HaL0Y PiH 6npo0osoic
wecmu mudicHie. Kowmponem cnyeysanu 18 Oinux wypis, axum 6600unu ¢hizionociunuil
poszuun. Mamepianu 00cniodiceHHs npedcmasieHi npenapamamu niOuLTyHKOGOI 3anosu,
MO304KA, KIHY€B020 MO3KY, OUH020 AOIYKA Ma WKIPU WYPI6 3 IH EKOBAHUM CYOUHHUM PYCIOM,
2ICMONOCIYHUMU NPEenapamamu ma YibmpamoHKuUMuy 3pizamu opeanis. 3acmocogysanu
2ICMONO2IYHUI, eleKMPOHHOMIKDOCKONIYHUL, IH €KYIUHULL ma MopgomempuyHuil Memoou
0ocniodicensi.

Pesynomamu. Buseneno nepuwi 03Haxu nopyulerts aneioapximekmoHixu gice uepes 06d
MUICHI 86€0eHHsL HANOYDIHY. BNp0o006Iic HACmynHo20 MepMIHY eKCNepUMEeHmY Namono2iuni
BMIHU 30IIbULYIOMbCS, WO NPOSGIAEMbC  00NIMepayicio Kaniniapie, HEPIGHOMIPHICIIO
Kaniopy cyouw, pospiodceHHsM CYOUHHOI CIMKU, 36USUCIICTIIO 30epedCeHux CYOUH.
Yepes wiicmb mudicHi6 66e0eHHs HANOYDIHY 2eMOMIKPOYUPKYISAMOPHE PYCIO 6CIX Op2aHie
nepebyeano Ha cmaodii OexomneHcayii, Koau KaniisapHuil KOMHOHEHM 3PYUHOBAHUIL,
apmepionu pizko NOKpy4eHi, 0eqhopmosani, IXHil nPOCim HepiGHOMIPHULL, 8eHYIU POUUDEHT
ma oeghopmosani.

Bucnoeku. Beedenns nanbyginy 3nHauHO nopyuiye MiKpo- ma YIbmMpacmpyKmypHy
opeanizayito  JAHOK 2eMOMIKDOYUPKYIAMOPHO20 PYCAd OpP2aHi8 eKCNepUMeHmMAanibHol
meapunu. Hatlweuowe na Hecamugnuil 6nius onioidy peazye endomenitl Kaniiapie MosKy
ma ouHo2o A0IYKA.

Knrwuoei cnosa: mixpocyounu, mopgonozis, Hapkomuunuil cepeOHux, OLnuil uyp.

INTRODUCTION
The problem of drug addiction in the last decades has become not only a social but,
primarily, a medical problem as well (Pidvalna, 2014 ). According to the recent data preva-
lence of the diseases of narcologic nature in our country attains in absolute figures 960,000
individuals, or 2,500 cases per 100,000 of population (Vijevs’kyj et al, 2012). Taking into
consideration the fact, that sensation of pain attains up to 40% of all complaints of those
applying for the initial medical care the problem of pharmacotherapy and an effective pain

control remains to be one of the most urgent tasks of modern pharmacology and medical
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science in general (Buhtiarova et al , 2011; Dachydovych et al; 2011, Maremmani et al,
2009). It is known, that protracted pain is accompanied by the system pathophysiological
reaction of the entire organism with the development of oxidative stress syndrome and
a multitude of disorders of biochemical reactions in separate cells (Altarifi et al, 2015;
Nef’odov et al, 2011). Extensive use of narcotic agents and proliferation of drug addiction
predetermine the need for the study of the effect of opioid on the structural organization
of the organs and systems, for it is generally recognized, that each function is based on
their adequate structure (Popyk, 2014). The use of opioids predetermines development of
structural changes in various organs and systems, which reduces expectancy and quality of
life of the individuals, using narcotic analgetic agents (Anselmi et al, 2013; Bailey, 2005).
It is known, that the risk of cardiovascular diseases, development of hepatic and renal
insufficiency in such patients increases (Ogurcov & Mazurchik, 2007). In professional
literature there are occasional data on the peculiarities of microcirculation in the vessels
of ischemic brain of the rat in case of opioid lymph stimulation (Fomina, 2012) and on
the results of biomicroscopic studies of the reaction of microvessels to the intraperitoneal
injection of opioid (O’Connor & McMahon, 2008; Voronkov et al, 2008). It is exactly
angiopathy that remains to be one of the gravest manifestations of the effect of endo- and
exopathogenic factors on the organism (Mateshuk-Vatseba & Diskovs’kyj, 2014). The
study of morphology of the effect of narcotic substances on the organism is topical and
requires further studies (Borys, 2011). That is why the task of this investigation was to es-
tablish peculiarities of structural organization of the components of microcirculatory bed
of pancreas, cerebellum, telencephalon, eyeball and skin in the dynamics of the prolonged
effect of Nalbuphine.

MATERIALS AND METHODS

The study was carried out on 48 mature white male rats aged 3.0 — 3.5 months and
body weight 160-180 g. Nalbuphine was injected intramuscularly daily to the experimen-
tal animals of the first group (10 rats) during 2 weeks (1st week — 8 mg/kg, 2nd week - 15
mg/kg); Nalbuphine was injected intramuscularly daily to the experimental animals of
the second group (10 rats) during 4 weeks (1st week — 8 mg/kg, 2nd week - 15 mg/kg, 3rd
week - 20 mg/kg, 4th week - 25 mg/kg; Nalbuphine was injected intramuscularly daily to
the experimental animals of the third group (10 rats) during 6 weeks (1st week — 8 mg/kg,
2nd week - 15 mg/kg, 3rd week - 20 mg/kg, 4th week - 25 mg/kg, Sth week - 30 mg/kg, 6th
week - 35 mg/kg (Onys’ko et al, 2013). 18 white rats to which saline solution was injected
served as the control group. All animals were kept in the vivarium of Danylo Halytsky
National Medical University of Lviv, and the experiments were conducted in compliance

with the provisions of the European Convention for the protection of vertebrate animals
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used for experimental and other scientific purposes (Strasbourg, 1986), European Council
Directive 86/609/EEC (1986), the Law of Ukraine #3447-1V «On protection of animals
from cruel treatment», general ethical principles of experiments on animals approved by
the first National Congress of Ukraine on Bioethics (2001).

Sampling of the material was made after 2, 4, 6 weeks of the experiment. The animals
were withdrawn from the experiment by the use of thiopental sodium at the rate of 25 mg/
kg of body weight.

The research materials were presented by specimens of the rats’ pancreas, cerebel-
lum, telencephalon, eyeball and skin with the injected vascular bed, histological speci-
mens and ultramicroscopic sections of the organs. The sections of the organs for histologi-
cal examination were stained with hematoxylin and eosin. These specimens were studied
and photographed under microscope MBH-1 and a digital camera Olympus FE210 with
microscope magnification x400.

Indian ink was used as the injection mass for injection in the bloodstream. Clarifica-
tion of the sections was made in glycerin with 96% ethanol in a 1:1 ratio during 3 days and
in pure glycerin afterwards. These specimens were studied and photographed under micro-
scope MBI-1 and a digital camera Olympus FE210 with microscope magnification x160.

The following quantitative criteria were used for the morphometric analysis of the
condition of microcirculatory bed of the organs: diameter of microvessels, arteriolovenu-
lar factor, tortuosity coefficient, density of the network of exchange vessels (the number
of capillaries per area unit), index of tissue trophic activity (radial diffusion). Statistical
study of the results was made using computer with the aid of application package for med-
ico-biological and epidemiological investigations “InStat”. Ultrastructural study of the
rat’s organs was conducted with the aid of electron microscope UEMB-100K (Ukraine)
at acceleration speed 75 kV and magnification on the microscope screen x4000, x8000.
Ultrathin sections were prepared with the aid of ultramicrotome UMTP-3M with the help

of glass knives produced on CCH-1 device.
RESULTS

lAfter 6 weeks of injecting Nalbuphine the injected and clarified specimens
of the organs showed dilatation of arterioles up to 29.12+1.4 um (in control group —
27.80+£2.29 pum). Lumen of venules at this stage of the experiment, probably, does not
change, diameter of the venules attains 29.98+0.85 um (in control group — 27.09+1.44
pum), arteriolovenular coefficient increases up to 0.98+0.03 (in control group — 0.80+0.07)
respectively. The said above is confirmed in Fig. 1.

Ultrastructural organization of capillaries of the rat’s cerebellar cortex, eyeball

vascular tunic and white substance of telencephalon is impaired considerably after two
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A B

Fig. 1. Microcirculatory bed of the white substance of the control group rat’s telencephalon (A)
and after 2 weeks of Nalbuphine injections (B). Microphotograph. Injection of vessels.
Magnification: x160

weeks of injecting Nalbuphine (Fig. 2). Edema of endotheliocytes was observed in the
capillaries, their lumens acquiring an irregular form. There was found edema and, as a
consequence, a thickening of the basal membrane, though its integrity was preserved.

Pericytes predominantly preserve connection with the membrane.
3} ™| ] J T N ey

Fig. 2. Ultrastructure of the capillary of the rat’s cerebellar cortex (A), eyeball vascular tunic (B)
and white substance of telencephalon (C) after two weeks of injecting Nalbuphine.
Electron micrograph. Magnification: x8000

After 4 weeks of injecting Nalbuphine arterioles are sharply twisted, their caliber
uneven (Fig. 3). Arterioles tortuosity coefficient is 0.50+£0.02 (in control group —
0.29+40.01). Capillary networks are characterized by the following morphometric indices:
diameter of the capillaries attains 6.20+£0.27 pm (in control group — 5.81£0.21), density
of the exchange vessels network — 54.0+0.7 (in control group — 60.8+5.4 pum), tissue
trophic activity index —44.1£3.5 um (in control group — 46.3+3.4 um). There is observed
obliteration of capillaries, hemorrhages, irregular caliber of the vessels, rarefaction of
vasculature, tortuosity of the preserved vessels. Venular component of microcirculatory
bed is dilated, diameter of the venules attains 43.63+2.74 um
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Fig. 3. Mlcromrculatory bed of control rat’s cerebellum (A) and after 4 weeks of injecting
Nalbuphine (B). Microphotograph. Injection of vessels. Magnification: x200

Changes have been detected on level of light microscopy in the organs’ bloodstream
components. Lumens of the vessels are dilated, filled with blood cells. Some arterioles’ walls
are thinned, there is edema of endothelium. However, other arteriolar walls are thickened,
endotheliocytes are distributed unevenly on the internal surface of blood vessels. There are
also present «varicose» dilated venules, perivascular polymorphonuclear infiltrates (Fig. 4).

Fig. 4. Skin of external femur surface (A), iris of the eyeball (B), cerebellar cortex of the white
rat (C) in control group.Skin of external femur surface (D), iris of the eyeball (E), cerebellar
cortex of the white rat (F) after 4 weeks of injecting Nalbuphine. Microphotograph. Staining with
hematoxylin and eosin. Magnification: x600 (A, B, D, E, F), x200 (C).



THE EFFECT OF THE PROLONGED INJECTION OF NALBUPHINE ON THE STRUCTURAL
ORGANIZATION OF ANGIOARCHITECTURE OF ORGANS 81

After 4 weeks of the experiment angiopathy develops also in the white substance of
telencephalon, in pancreas and in the skin (Fig. 5). Electron-dense nuclei of endotheliocytes
protrude into the capillaries’ lumen, acquiring an excessively elongated form. Anuclear
areas of endotheliocytes are thinned. Basal membrane loses its sharp contour. Pericytes
occasionally delaminate from it. Plasmolemma forms protrusions into the capillaries’
lumen.
S

Fig. 5. Ultrastructure of the white substance of telencephalon capillary (A), pancreas (B) and
cerebellar cortex (C) of the rat after 4 weeks of influence of opioid. Electron micrograph.
Magnification: x4000 (A, C), x8000 (B).

Deep destructive changes in the microcirculatory bed are observed after 6 weeks of
injecting Nalbuphine . Vascular loops lose their delicate, tortuous pattern and often break
off. Arteriolovenular anastomoses widen and blood from the arterioles discharges into
venous bed bypassing the ruined capillaries. Hemorrhages, microaneurysms have been
observed (Fig. 6). A change of caliber and density of the vessels, breakdown of their
integrity are observed and confirmed by morphometric indices. Diameter of the capillaries
drops to 5.19+0.04 pm (p<0.05), that of arterioles drops to 18.3£0.1 um (p<0.05),
diameter of venules attains 30.8+0.3 um, arteriolovenular coefficient drops to 0.610+0.004

Fig. 6. Microcirculatory bed of the eyeball vascular tunic of control rat (A) and after 6 weeks of
injecting Nalbuphine (B). Microphotograph. Injection of vessels. Magnification: x200
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(p<0.05), arterioles tortuosity coefficient increases up to 0.62+0.02 (p<0.05). Density of
the exchange vessels network drops abruptly and attains 49.6+0.4 (p<0,05) and tissue
trophic activity index increases up to 50.1+2.3 um (p<0,05).

At this stage of the experiment we observe a pronounced arteriolar smooth muscle
hyperplasia, perivascular infiltrates. Arterioles’ walls are thickened due to plasma
extravasation, sclerosis and hyalinosis. Lumens of microcirculatory bed elements lose
their regular form. The walls of capillaries and venules are deformed. After 6 weeks of the
experiment we observe induration of cytoplasm, decrease of pinocytic folds and vesicles,
reduction of organelles. An increased number of lysosomes, hypertrophic mitochondrions
and Golgi complex are found in some endotheliocytes. Cytoplasm of endotheliocytes
contains numerous precipitates and coagulates, nucleolemma becomes loose and
disintegrates, karyolysis begins. Basal membrane is blurred, multi-layered with wide gaps
between the layers. Basal membrane shows fragmentation. Adhesion of blood cells to
endothelium, formation of leukocyte, thrombocyte, erythrocyte aggregates is observed
in lumens of the vessels. The form of erythrocytes changes. Fragments of cytoplasm
were found in lumens of the vessels. Pericapillary edema, plasma extravasation, mucoid
swelling of connective tissue (this is especially pronounced in the pancreas), fibrinoid
necrosis (skin) and hemorrhagic infiltration are observed (Fig. 7). Numerous rough fibrous

structures appear in the periphery from the basal membrane which testifies to paracapillary

sclerosis.

Fig. 7. Ultrastructure of the capillary of endocrine part of the pancreas (A), cerebellar cortex (B),
eyeball vascular tunic (C) of the rat after 6 weeks of injecting opioid.
Electron micrograph. Magnification: x4000.

The depth of structural transformations of microcirculatory bed of the organs in the
dynamics of injecting opioid correlates with the morphometric indices (7able 1, Fig. 8—
11).
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Table 1.
Morphometric analysis of the diameter of arterioles (pm)
of the control white rat’s eyeball vascular tunic proper
and after injecting Nalbuphine during 2, 4 and 6 weeks

Index Control I group 2" group 3" group

Arteriole diameter,

um

21,798 £2,29 | 29,424 £1,402 | 31,972 1,697 | 28,424 £0,405

Venule
diameter, um

27,092 £1,438 | 29,984 £0,845 | 43,628 £2,743 | 48,744 £2,585

Capillaries’
diameter

5,644 0,419 7,074 0,232 8,142 0,122 15,132 +£3,547

Density of
exchange vessels 120,40 £7,53
network

11524515

96,00 +3,93 64,00 £5,82

Index of trophic
activity

18,14 £0,738 | 12,198 £0,515 | 13,824 0,398 | 31,944 2,007

55,0
50,0 1
450 4
40,0 -
35,0 -
30,0 1
25,0 4
20,0 4

Control 1* group 2™ group 3™ group

Fig. 8. Morphometric analysis of
the diameter of arterioles (um) of
the white rat’s eyeball vascular tunic
proper after injecting Nalbuphine
during 2, 4 and 6 weeks.

-

Control 1% group 2" group 3 group

Fig. 10. Morphometric analysis of
the index of density of the network of
exchange vessels of the white rat’s eyeball
vascular tunic proper after injecting
Nalbuphine during 2, 4 and 6 weeks.

Control 1* group 2" group 3™ group

Fig. 9. Morphometric analysis of the
diameter of venules (um) of the white
rat’s eyeball vascular tunic proper
after injecting Nalbuphine during 2, 4
and 6 weeks.

35,0
30,0
25,0 4
20,0 1
15,0 4
10‘0 P -
5,0 4
Control 1* group 2" group 3 group

Fig. 11. Morphometric analysis of the
index of trophic acivity of tissue of
the white rat’s eyeball vascular tunic
proper after injecting Nalbuphine
during 2, 4 and 6 weeks.
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DISCUSSION

Despite the wide range of modern methods of studies of the mechanisms of lesions
of various organs and systems on the morphological level that appear under the effect
of opioids, the results of morphometric, ultramicroscopic studies that could reveal this
problem still remain practically undocumented. That is why the study of microcirculatory
bed in the dynamics of the prolonged effect of opioid is undoubtedly of essential practical
importance both, in medical and in social aspects. Our studies have shown, that already after
2 weeks of injecting Nalbuphine to the white rats there appear the first sings of impairment
of angioarchitecture of all organs. There have been found intra- and extravascular changes
in the components of microcirculatory bed of the eyeball and the brain. This confirms the
idea of a number of the authors, that the vessels of microcirculatory bed of the eyeball and
the brain are among the first to react to the pathogenic factors by their structural changes
that appear to be the grounds for the development of a pathologic process and determine
its character and the peculiarities of clinical manifestations (Ovcharenko et al, 2012). In
case of experimental diabetes mellitus reduction of density of the capillaries network, an
increased index of tissue trophic activity and diameter of the capillaries, rarefaction of the
eyeball vascular tunic have been observed, which testifies to the presence of decompensatory
processes (Kyryk, 2013). Already after 2 weeks of the course of streptozotocin-induced
diabetes mellitus there have been observed the first changes in ultrastructural organization
of the elements of microcirculatory bed of the optic nerve of the rat that progressed in
the following periods of the experiment. In the authors’ opinion angiopathy is a trigger
mechanism for the development of the optic nerve neuropathy (Dac, 2011). Literature
describes changes in the elements of microcirculatory bed of skin in the dynamics of
experimental diabetes mellitus. The changes in angioarchitecture were irreversible after
8 weeks of streptozotocin-induced diabetes mellitus: far-going generalized impairment of
the skin vessels developed up to complete atrophy and decompensation of the capillary
component (Borys, 2011). Edema of the tissues of all regions of the eyeball vascular
tunic, cerebellar cortex, white substance of telencephalon that we have observed after 6
weeks of injecting Nalbuphine squares with the reports containe in professional literature
on the effect of narcotic substances (Bekesevych, 2015; Pidvalna, 2014). It is pointed
out, in particular, that the signs of edema and swelling of the brain were found under
their effect. There are present perivascular and pericellular edema, nvarious disorders of
microcirculation in the form of stasis of erythrocytes in the capillaries, general venous
hyperemia, paresis of the resistant component of microcirculation, sludge of erythrocytes,

sometimes formation of fibrinoerythrocytic thrombus.
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CONCLUSIONS

There is an obvious connection between the depth of structural transformations of
microcirculatory bed of the organs and morphometric indices in case of the protracted
influence of opioid. The changes, compared with the control specimens, in the diameter
of arterioles, venules, capillary loops, density of the network of exchange vessels,
arteriolovenular coefficient, index of tissue trophic activity testify to the destructive
changes in the components of microcirculatory bed under the effect of Nalbuphine.
Injection of Nalbuphine impairs micro- and ultrastructural organization of the components
of microcirculatory bed of the organs. Endothelium of capillaries of the brain and the
eyeball reacts to the opioid most rapidly.

The obtained results is the basis for further studies to be conducted by morphologists
and clinicians with the objective of elaboration in the future of the new methods of

prevention and treatment of pathology caused by prolonged application of Nalbuphine
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gidicpac inmencusna xoncepeamuena mepanis. OOHAK HA QOHI KAIHIUHO20 NOMINUUEHHS
ma cmabinizayii cmamny, Nicis SUNUCKU X60PO20 3 XIpypeiuHo2o 6i00ineHHs HepioKo
Mpanasomsvcs  peyuoushi  ma  pe3uodyanbHi  YCKIAOHEeHHs, AKI  CAVUCUTU 00 €Kmom
oocriodicenn.

Mema. Onucamu npobnemu BUHUKHEHHS NI3HIX YCKIAOHEHb 20CMPO20 NAHKpeamuny i
nioxoo0u 00 Xipyp2iuHoeo 1iKy6aHHs.

Mamepianu ma memoou. /o xozopmu oOocniodcenns egitiuino 49 nayicumis, ki
JiKysanuce y Kainiyi 3aeanvroi xipypeii 6 nepioo 3 2000 oo 2015 pp. 3 npusody yckaaouens
0eCmpyKmuHUX (PopM 20Cmpo2o NaHKpeamumy. Y npoananizo8anux Xeopux yi yckaaouenHs
BUHUKIU 6 MepMiHU NOHAO MICAYb 6I0 BU3HAUEHO2O NEPEUHHO20 OIACHO3Y, 34 Medcamu
cmayionapy nepsunHoi cocnimanizayii ma nompeoyeanu Xipypeiuno2o émpy4ansi.

Pezynomamu ma 062060pennsn. Cyuachi nioxoou 0o Xipypeiunozo niky8anms 20cmpoeo
namkpeamunty i0MepMiHy8aHHs ONEPAMUEHO20 BMPYUAHHS 00 2—4 MudiCcHi8 6i0 nNOYAmKy
3axeopiosanhs. Buasneno, wjo Oesxi ycKkiaoHeHHs NaHKpeoHeKpo3y pPo36UBAIOMbCS Yepe3
Micayb 8I0 nouamky 3axeopioganus. Bonu manigpecmyiomo nicia 3aKinuenHs niKy8amHs
20Cmpo20 NaHKpeamumy ma GURUCKU 3 XipYpeiuHo2o0 cmayionapy Ha @omui nonepeonboco
3a006inbH020 cmany nayicumis. Ilpu noemMopHux 2ocnimanizayisx cnocmepiearomscs
VCKNIAOHeHHs, AKI nompeOyloms Xipypeiuno2o JniKyeamms, xapakmep ma 00°'em AKO2O
nompeodye cneyianbHo2o HAYKOB020 PO3NPAYIOBAHHSL.

Bucnoeku. Cyuacna maxmukxa XipypeiuHo2o RiKY8aHHs 20CMPO20 0eCmpyKmueHo20
namkpeamuniy Cmeopioc 8 KAIHIYHOMY nepebdicy «CeImautl NPOMINCOK» MIdC NePEUHHUM
HeKpomuuHumM npoyecom i 1ioeo yckaaouenusmu. Ilicnsa eunucku 3i cmayionapy maxi
nayicumu maiomos nepedysamu nio CHOCMEpPedtCeHHAM, 3 AKYEeHMOM HA MOICIUBICTb
peyuousnux i peaudyanvHux yckiaonenv. Ilioxoou 0o onepamusnoeo nikyeamHsi Ni3HIX
VCKIAOHeHb 20Cmpo20 NaHKpeamunty nompedyioms no0anbuioi onmumizayii.

Knrwuosi cnosa: aboominanvha xXipypeis, 0ecmpyKmueHull NAHKpeamum, YCKIAOHeHH S,
enioemionozis, onepamueHe HiKy68aHHsI.
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Dariy BIDYUK, Anastasiia FURTAK

CLINICAL AND EPIDEMIOLOGICAL CHARACTERISTICS OF
LATE COMPLICATIONS DUE TO ACUTE PANCREATITIS

Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine, dariy.bidyuk@gmail.com

Introduction. Surgical treatment of acute pancreatitis has changed considerably over
the last decade. Today it has been proven that surgical interventions should occur within
15 to 20 days after the onset of the disease. This tactic is based on the demarcation of the
aggressive lesions in the pancreas. In the period from the primary signs of acute pancreatitis
to the 15th—20th day, treatment is characterized as intensive conservative therapy. However,
groups of complications that develop with in a month after the onset of the primary
pathological process are often found. They became the object of our research.

Aim. To evaluate late complications of acute pancreatitis and problems of its surgical
treatment.

Materials and methods. The research consisted of 49 patients that were hospitalized in
the clinic of general surgery during the period from 2000 to 2015 with different complications
of acute pancreatitis. In the analyzed patients, these complications appeared more than one
month after the initial diagnosis, therefore, we interpreted these pathological processes as
late complications of acute pancreatitis. All patients needed surgical interference.

Results and discussions. Today it is proven that surgical treatment of acute pancreatitis
has to take place in the period of 2—4 weeks after the onset of the disease. It has been
determined that late complications of acute pancreatitis develop within a month after the
beginning of the disease. Such complications occur after the completion of treatment of
acute destructive pancreatitis and the patients discharge from the hospital. Such patients,
who are no longer under the supervision of a doctor and are subsequently hospitalized with
complications that need urgent surgical treatment.

Conclusions. Modern tactics of surgical treatment of acute destructive pancreatitis
create a lucid interval between the primary pathological process and its complications. After
discharge from the in-patient department, such patients must remain under supervision.
Surgical treatment of late complications of acute pancreatitis need further development.

Key words: abdominal surgery, destructive pancreatitis, complications, epidemiology,
surgical treatment.

BCTYII
CydacHa KOHCEpBaTHBHA Tepallis TOCTPOTO MAHKPEAaTUTy 00 €KTUBHO 3aCBiTduiia
CBOKO €(DEKTUBHICTP 1 CYyTTEBO OOMEKMIIA TIOKA3aHHS JI0 HOTO ONMEPATHBHOTO JIIKYBaHHS
(Banks P.A. et al., 2013; Bradley E.L.III, 2014; Goétzinger P., 2010; Konovalov Ye.P. et
al., 2004; Kryvoruchko I.Ato et al., 2012; Tenner S. et al., 2013). Onepauii gacrime Bu-
KOHYIOTh Y TepMiHu moHaa 15-20 gHiB Big MOYATKy 3aXBOPIOBAaHHS Ha (OHI JeMapKarlii

CeNTUYHUX BOTHHMII B 30HI minnnryHkoBoi 3ano3u (Kleespies A. et al., 2008; Mei Lan
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Cui et al., 2013). BogHouac 301IbIIYETHCS KITbKICTh MAI[IEHTIB 3 MI3HIMHU YCKIIQTHCHHSIMHU
TOCTPOTO IaHKPEATHTY, SIKi PO3BUBAIOTHCS B TEPMiHH, IO BUXOIATH 338 MEXKi EPBUHHOT
rocrmitanizamii — po3BUBAIOTHCSl PELUINBY 3aXBOPIOBAHHS, 1110 ITOTPEOYIOTH XipypriuHOi
xopekmii (Arenal V.J.J. et al., 2008; Bektas M. et al., 2015, Bidiuk D.M. et al., 2014;
Upchurch E., 2014). [ToBizoMieHHs PO TaKi YCKJIaAHEHHs, K ()OPMYBaHHS IIEPCUCTYIO-
YHX NAHKPEATHYHUX JIEeCTPYKTHBHHUX BOTHHUIL B IOEIHAHHI 3 eKCTpanaHKpPeaTHIHOIO I1a-
ToJIOTi€r0 € moonuHokumMu Hecuctemarusoanumu (Eliason K., Adler D.G., 2015; Bidiuk
D.M., 2010; Ray S. et al., 2011; Trivedi H. et al., 2015; Tsai Sh. et al., 2014).

Merta — onucary 1poOiieMy BUHUKHEHHSI IT13HIX YCKIIaTHEHb FOCTPOTO JIECTPYKTHB-

HOTO TIAaHKPEATUTY Ta MiAXOAIB 0 IXHBOTO Xipypri4YHOTO yCyHEHHS.

MATEPIAJI Il METOAN

JocnimkeHHs € pparMeHTOM HAayKOBO-AOCIIIHOT poO0TH Ha TeMy: «Po3pobuTtu mia-
THOCTUYHY Ta Cy4YacHy XipypridHy TakTHKY JIIKyBaHHS XBOPHX Ha TOCTPHH MaHKpPEaTHT
Ta rHIHHO-HEKPOTHYHI YpaXkKeHHsI M SIKUX TKaHUH Pi3HOT Tonorpado-aHaToMiqHOT JIoKaJIi-
3allii Ha MiJACTaBi OIIHKY €TiONOTIYHUX, MOP(OJIOTIYHUX, TATOTCHETUIHUX Ta KIIHITHUX
0COOJMBOCTEH IIUX BHIIB IMATONOTID» Kadeapu 3araibHOi Xipyprii JIbBIBCHKOTO HaIlio-
HAJBHOTO METUYHOTO YHiBepcUTyTY imMeHi Jlanmna [anumpkoro Ha epion 2015-2019 pp.
B niepioz 3 2000 10 2015 pp. B KiIiHIKY 3arajibHOT Xipyprii KOMyHaIbHOT MiChKOT KJIIHIYHOT
JKapHi MIBHIKOI MEIWYHOI JomoMoru Micta JIpBoBa rocmitanizoBano 3207 XBOpuX Ha
rocTpuii maHkpearut. Buokpemiieno koropty 3 49 marieHTiB, siki Oy/iu rocmitasiizoBaHi
B TEPMIHH ITOHAJ MICSIb Bijl TOYATKy 3aXBOPIOBAHHS, OTPUMAHO 3T0OJly Ha OTPAlIOBAHHS
NepcoHalbHUX AaHuxX. [IpeacraBieHy rpyny TPakTOBAaHO SIK XBOPHX 3 IMI3HIMH yCKJIa[-
HEHHSIMHM TOCTPOTO MAaHKPEaTHTy. Yci IMpoaHali30BaHi MamieHTH moTpedyBain Xipyprid-
HOTO BTPYYaHHS 3 [IPUBOJY BUSIBIICHUX YCKIIAIHEHb.

ITokazaHHSIMH [0 TOCIITANI3AMIT 3 TOJANBIIIM XipypPTidHIM JTIKYBaHHIM CIyTyBaa
aToJIOris, sIKa rmojana B Taom 1.

OmnepaTuBHE JIIKyBaHHS ITOJISITANIO Y XIpypriYHOMY YCYHEHHI 3arpO3JIMBUX IS )KATTS
YCKJIaJIHEHb 1 OXOILIIOBAJIO:

*  30BHIIIHE JPEHYBaHHS IICEBIOKICT Ta a0CIECiB, y TIM YHCII 3 CUTYaliiHUM Te-
MOCTa30M;

*  BHYTpIIIHE JPCHYBAaHHS MICEBOKICT;

*  OUIIOAMIeCTHBHI Ta MaHKPEATHKOIUTECTUBHI aHACTOMO3H;

*  XOJICIIUCTEKTOMII 3 30BHIITHBOIO O1TiapHOI0 JEKOMITPECI€I0;

*  CIUICHEKTOMIi 3 JIpeHYBaHHSIM IICEBJIOKICT;

*  TaCTPOEHTEPOAHACTOMO3H;

*  yIIMBaHHs BUPa3KOBUX mepdoparriii.
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Jleraui onepaTMBHUX BTPYYaHb 1 KOHTPOBEPCIHHICTD 110/10 TXHIX OKa3aHb Ta 00’ eMy

€ TEMOIO OKPEMOTO aHaJIi3y.

Taé6n. 1
I'pynu mi3HixX yckiIaJHeHb roCTPOro MAHKPeaTUTy y XBOPHX,
siki gikyBaaucesr y KMKJIIIM/I 3a nepiox 2000-2015 pp. (n=49)
Homep KinbkicTn
s/ Ha3ssa naroJiorii XBOpHX
1 OO0TyparriitHa )KOBTSHUIIS + HCKPOTHYHI 3MiHU TOJOBKH TTiJI- 15
’ [IUTYHKOBOI 3aJ103U (a0cIecH, ICeBIOKICTH)
2. HarnoeHi niceBnoxictu
CuMNTOMaTHYHI ICEBAOKICTH PE3UCTEHTHI JI0 Teparil
Po3puB niceBmokictu 4
5 [cesnokicTn + XpOHiBa.I_[iSI MaHKPEATATY, NaHKpeaTHIHa 3
rirneprensis
JlyoneHanbHa HEMPOXIiTHICT 3
KpoBoteua 3 nceBaokict 2
3 PenmayBu KalmbKylIbO3HOTO XOJIEIUCTUTY + MaHKPEATHIHNI )
' iHQiTBETpaT
9. [epucruieHanbHa IICeBAOKICTa + PO3PUB CENE3IHKU 1
10, [epucruienansua HCGBI[OKiCT.a + cyOToTanbHUI HEKPO3 cele- 1
31HKH
1. KpoBoreua 3 nenTuyHoi BUPA3KH LUTYHKa + HarHoeHa IceBJo- |
KicTa
12. | XubHa aHeBpU3Ma racTpOIyOICHAIBLHOI apTepii + rmceBrokicra 1
13. Iepdoparris menTuaHOi BUpPa3KH MUTyHKA + TICEBOKICTa 1

PE3YJIbTATHU TA OBT'OBOPEHHSI

CyvacHi TOKa3aHHS JI0 OINEPAaTHBHOIO JIIKyBaHHS 3Je0ULIBIIOr0 (OPMYIIOIOTh-
csi B TepMiHN 2—4 TWKHI Bix mouarky 3axBopioBaHHs (Gotzinger P., 2010; Tenner S. et
al., 2013). BignoBigHO 10 KpUTEpIiB [O0KAa30BOI MEIUIIMHU Ta CYYaCHUX KIIacH(iKarii
(Atlanta 2012) TepMiH «IIi3HI YCKIaIHCHHS» € TOCHTH YMOBHHM i HEOKPECIICHUH i1CHYTO-
gnmu KoHceHcycamu (Banks P.A. et al., 2012; Kryvoruchko I.A et al., 2012). Mu cutya-
THBHO 1X BHOKPEMUIIH, aKLIEHTYIOUH YBAr'y Ha YCKJIaHCHHSIX, SIKI PO3BUHYIIUCS B TSPMiHH
MOHAJT MICSIIb BiJI II0YaTKy 3aXBOpIOBaHHs (uB. Tabi.). KoHcepBaTnBHa Tepartisi, IyHK-
Lif{HI METOTUKH JAFOTh 3MOTY JOCSATHYTH Y MAIIEHTIB CTUXaHHS KITIHIYHOT CHMIITOMATHKH
3 JIIKBIIAIIEF0 CHCTEMHHX 1 JIOKAJIbHUX 3alaJIbHUX 3MiH Y 30HI HIAIUTYHKOBOT 3271031, AJie
MOJATBIIHI BOXKKOIIPOTHO30BaHHH HIepedir 3aXBOPIOBAHHS 3aJIUILAETHCS 11032 KOHTPOJIEM

€IMHOTO crierianizoBanoro cramionapy (Andriushchenko D.V., 2014). BHaciigok 1mporo
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BUHMKAIOTh TIOMWJIKHA 3yMOBJICHI HEIOCKOHAJIOI MDKIMCLMIUIIHAPHOIO CIIIBIIPALCI0 Ha
PI3HHUX eTamnax JiKyBaHHsS TOCTPOTO TAHKPEATUuTy. Y MiJICYMKY, CIIOCTEPIratoThCs TOBTOP-
Hi HaAXOMXKCHHA HaI_IiCHTiB BIKE 3 3arpO3JIMBUMU IJIA KUTTA YCKIIAAHECHHAMHU, IO IMMOTPEC-
OyroTh Xipypriunoi canatii (Bidiuk D.M., 2001; Patil P.V. et al., 2011; Ray S. et al., 2011;
Tsai Sh. et al., 2014). BusiBiiena y HUX IaTOJIOTisI XapaKTePHU3y€ThCs BapiadeIbHICTIO 3MiH
y MiIODTYHKOBIH 3271031 Ta eKCTpalaHKpeaTHIYHIMH ypakeHHsIMH (IUB. Tadm.). [cHyrodi
METOJIM KOPEKIii MPEe/ICTaBICHUX YCKIIaJHEHb XapaKTepU3yIOThCs IMIPOBI3aLIHICTIO Ta
MATIaTHBHICTIO, IO MOTpeOye MOAAIbIIO CTaHAAPTH3AII] Ta ONTHMI3alii OIepaTHBHOTO
JIIKYBaHHS.
BHUCHOBKHU

CyvacHa XipypriyHa TakTHKa IIpH TOCTPOMY ITaHKPEATUT] BiATEPMIHOBYE PO3BHUTOK
HOTO YCKIIaIHEHb 1 CTBOPIOE «CBITIIHI MPOMIXKOK» B TIepediry 3aXBOPIOBAHHS.

BincyTHICTh JOCKOHAJIOTO MOHITOPUHTY Hepebiry rocTporo ImaHKpeaTuTy 3a Mex-
aMU XipyprigHOTrO CTalliOHAPY 3YMOBIIIOE MOSIBY ITi3HIX HEKOHTPOIBOBAHUX, 3aTPO3INBUX
JUISL JKUTTSA YCKIIAAHEHDb [IAHKPEOHEKPO3Y.

OmneparvBHE JTiKyBaHHS BiJJaJIeHNX yCKJIAJIHEHb JAECTPYKTHUBHHUX (POPM TOCTPOTO

MaHKPeaTUTy NOTpeOy€e MOAaIbIIOrO YI0CKOHAICHHSI.

BIBJIIOI' PAOIYHI ITOCUJIAHHA

1. Andriushchenko, D.V., 2014. Hostryi pankreatyt yak multydystsyplinarna problema
nevidkladnoi abdominalnoi khirurhii [Acute pancreatitis as a multidisciplinary issue
of emergency abdominal surgery]. Naukovyi visnyk Uzhhorodskoho universytetu,
seriia «Medytsyna» 2(50), 2630, (Ukrainian).

2. Arenal, V.J.J.,, Said, A., Guerro, J.A., Otero, M., Gil, 1., 2008. Splenic infarction se-
condary to acute pancreatitis. Rev Esp Enferm Dig 100(5), 300-303.

3. Banks, P.A., Bollen, Th.L., Dervenis, Ch., Gooszen, H.G., Johnson, C.D., Sarr, M.G.,
Tsiotos, G.G., Vege, S.Sw., Acute Pancreatitis Classification Working Group, 2013.
Classification of acute pancreatitis—2012: revision of the Atlanta classification and
definitions by international consensus. Gut 62, 102—111.

4. Bektas, M., Krishna, S. G. , Ross, W. A., Weston, B., Katz, M. H., Fleming, J. B. ,
Lee, J. H.,, Bhutani, M. S., 2015. Prevalence of extra-pancreatic cysts in patients with
cystic pancreatic lesions detected by endoscopic ultrasound. Endoscopic Ultrasound
J4(3),219-224.

5. Bidiuk, D.M., Andriushchenko, V.P., Lysiuk, Yu.S., Zelenhurova, I.V., Sohuiko, R.R.,
2001. Patolohiia dvanadtsiatypaloi kyshky pry destruktyvnomu pankreatyti [Patholo-
gical process of duodenum within destructive pancreatitis]. Bukovynskyi medychnyi
visnyk 5(3), 6-8, (Ukrainian).



94

JIAPI BIJTFOK, AHACTACISL ®YPTAK

10.

11.

12.

13.

14.

15.

Bidiuk, D.M., Andriushchenko, V.P., Lysiuk, Yu.S., Kunovskyi, V.V., 2010. Obturat-
siina zhovtianytsia, yak uskladnennia hostroho etanolnoho pankreatytu [Obstructive
jaundice as a complication of acute ethanol pancreatitis ]. Naukovyi konhres «IV
Mizhnarodni Pyrohovski chytannia» prysviacheni 200-richchiu M.1. Pyrohova, XXII
zizd khirurhiv Ukrainy 1, 29, (Ukrainian).

Bidiuk, D.M., Lysiuk, Yu.S., Mykush, A.M., 2014. Patolohiia selezinky pry hostromu
nekrotychnomu pankreatyti: do pytannia korektsii khirurhichnoi taktyky [Pathologi-
cal process of spleen within acute necrotizing pancreatitis: the question of the surgical
treatment correction]. Arkhiv klinichnoi medytsyny 2(20), 7-8, (Ukrainian).
Bradley, E.L.I1I, 2014. The Natural and Unnatural History of Pancreatic Fluid Collec-
tions Associated with Acute Pancreatitis. Dig Dis Sci J 59(5), 908-910.

Eliason, K., Adler, D.G., 2015. Endoscopic ultrasound-guided transmural drainage of
infected pancreatic necrosis developing 2 years after acute pancreatitis. Endoscopic
Ultrasound J 4(3), 260-265.

Gotzinger, P., 2010. Management der akuten Pankreatitis. J Gastroenterol Hepatol
Erkr 8(1), 14-18.

Kleespies, A., Thasler, W.E., Schéfer, C., Meimarakis, G., Eichhorn, M.E., Bruns,
C.J., Jauch, K.-W., Ziigel, N., 2008. Akute Pankreatitis: Wann ist der Chirurg ge-
fragt?. Z Gastroenterol 46, 790-798.

Konovalov, Ye.P., Terletskyi, V.M., Roshchin, H.H., Pliatsok, A.O., Domanskyi,
B.V., Zemskov, V.S., Tkachenko, H.I., Lytvynenko, O.A., Vasylchuk, O.V., Denysen-
ko, V.M., losypenko, 1.0., Padii, V.I., Lobanov, S.M., Kovalenko, O.0., Kruk, M.I.,
Cherniak, O.M., Slychko, L.I., Yakovlev, B.F., Khodzynskyi, O.V., 2004. Standarty
diahnostyky ta likuvannia hostroho pankreatytu [Standards for the diagnosis and tre-
atment of acute pancreatitis]. (Metodychni rekomendatsii). MOZ Ukrainy, Ukrainskyi
naukovo-praktychnyi tsentr ekstrenoi medychnoi dopomohy ta medytsyny katastrof.
Kyivskyi tsentr khirurhii pechinky, zhovchnykh shliakhiv ta pidshlunkovoi zalozy.
Kyivska miska klinichna likarnia shvydkoi medychnoi dopomohy, 27, (Ukrainian).
Kryvoruchko, I.A., Kopchak, V.M., Usenko, O.Iu., 2014. Klasyfikatsiia hostroho pan-
kreatytu: perehliad internatsionalnym konsensusom u 2012 r., klasyfikatsii, pryiniatoi v
Atlanti [Classification of acute pancreatitis: review of international consensus in 2012,
the classification adopted in Atlanta]. Klinichna khirurhiia 9, 19-24, (Ukrainian).

Mei Lan Cui, Kook Hyun Kim, Ho Gak Kim, Jimin Han, Hyunsoo Kim, Kwang Bum
Cho, Min Kyu Jung, Chang Min Cho, Tae Nyeun Kim Incidence, 2013. Risk Factors
and Clinical Course of Pancreatic Fluid Collections in Acute Pancreatitis. Dig Dis Sci
J59(5), 1055-1062.

Patil, P. V., Khalil, A., Thaha, M. A., 2011. Splenic Parenchymal Complications in
Pancreatitis. J Pancr 12(3), 287-291.



KJIHIKO-EIMIEMIOJIOI'TYHI XAPAKTEPUCTUKU ITI3HIX YCKJIAJTHEHb
I'OCTPOI'O ITAHKPEATUTY 95

16.

17.

18.

19.

20.

Ray, S., Mridha, A. R., Ahammed, M., 2011. Diffuse splenic infarction in a case of
severe acute pancreatitis. Am Surg J 201(3), 23-25.
Tenner, S., Baillie, J., DeWitt, J., Swaroop Vege, S., 2013. Management of Acute
Pancreatitis. Am J Gastroenterol 108(9), 1400-1415.
Trivedi, H., Shuja, A., Shah, B. B., 2015. Intrasplenic Pancreatic Pseudocyst: A Rare
Complication of Acute Pancreatitis. ACG Case Rep J 2(4), 202-203.
Tsai, Sh., Yabar, C., Chan, Je., Ortiz, Jo., Joshi, A.R.T., 2014. Superior mesenteric
vein aneurysm associated with necrotizing pancreatitis. Am Surg J 80(12), 348-349.
Upchurch, E., 2014. Local complications of acute pancreatitis. Br J Hosp Med (Lond)
75(12), 698-702.

Crarrs Haaiiinuia 15. 10. 2015

[Ticas noonparroBanus 20. 11. 2015
[puitasara no opyky 15. 12. 2015



IMpaui HTII Proc. Shevchenko Sci. Soc.

Men. nayku 2015. T. XLIIL C. 96-108 Medicine 2015. Vol. XLIII. P. 96-108
OpuriHanbHi T0CHTIPKCHHS: Research:
KuniHivyHi HayKu Clinical sciences

VK 616.132.1/.2-089.86

Orest CHEVTCHIK!, Hanno ULMER °, Adel SAKIC', Juliane KILO'!, Hannes ALBER’,
Michael GRIMM', Elfriede RUTTMANN'

MULTIPLE ARTERIAL REVASCULARIZATION IN CABG
SURGERY — INVESTIGATION OF LONG-TERM BENEFIT IN A
COHORT OF 3129 CONSECUTIVE PATIENTS

!Department of Cardiac Surgery, Innsbruck Medical University,
Innsbruck, Austria; elfriede.ruttmann@i-med.ac.at

’Department of Medical Statistics, Informatics and Health Economics,
Innsbruck Medical University, Innsbruck, Austria

*Department of Cardiology, Innsbruck Medical University,
Innsbruck, Austria

Objective: Lacking utilization of accompanying arterial grafts to a left internal thoracic
artery (LITA) in CABG surgery appear to be based on the lack of conviction regarding any
long-term benefit.

Aim of our study was to investigate whether multiple arterial revascularization (MAR)
has an impact on survival after CABG.

Methods: A consecutive series of 3129 patients undergoing first, isolated, non-emergent
multivessel CABG procedure from 2001 to 2010 was investigated. MAR was performed in
1068 patients (34.1%) using radial artery in 791 patients (25.3%) and a second ITA graft
in 344 patients (11%). The remaining 2061 patients received single ITA and concomitant
SVG (conCABG group). Proportional hazard model was performed to estimate independent
predictors for long-term survival.

Results: Median follow up was 56.9 months in the MAR group and 44.5 months in the
conCABG group (p<0.001). Baseline characteristics were different regarding age, gender,
smoking, cerebro- and peripheral vascular (all <0.001), and pulmonary disease (p=0.04).
Actuarial survival at 1, 3, 5, and 8 years was 98.3%, 97.7%, 96.5% and 94.3% in the MAR
group compared to 97.1%, 93,1%, 92.1%, and 86.9% in the conCABG group.

MAR remained a strong independent predictor for long-term survival (Hazard Ratio
HR: 0.65; 0.45-0.95; p=0.02). Additionally cerebro-vascular events (HR: 2.1; 1.3-3.5;
p=0.003) and peripheral arterial disease (HR: 2.5; 1.9-3.5; p<0.001) revealed significant
factors for survival beside age (3.2% increase/year; 1.01-1.05; p<0.001). Multivariate
analysis revealed an absolute mortality reduction by MAR of 2.5% and 4% at 5 and 8 years
after CABG.

Conclusions: The result of our study implies that MAR should be the standard-of-care
as the survival benefits seem to widen over time.

Key words: Cardiac Surgery, multiple arterial revascularization, predictors of long-
term outcomes, arterial graft.
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Opecm ILIEBYUK!, I'anno YIIBMEP?, Adenws CAKIY', FOniane KIJIO!,
Tannec AJIBBEP?, Mixaens IPIMM', Exvppioe PYTTMAHH'

MHOXHWHHA APTEPIAJIbBHA PEBACKVJIAPU3ALIA
I[TP AOPTOKOPOHAPHOMY IIYHTYBAHHI: JOCJIIPKEHHA
JOBI'OTEPMIHOBUX ITEPEBAT" ¥V KOI'OPTI 3 3129 TTALIIEHTIB

'Kagheopa rapoioxipypeii, Meouunuti ynisepcumem Incépyxa,
Incopyx, Ascmpisn; elfriede.ruttmann@i-med.ac.at

’Kaghedpa meduunoi cmamucmuru, iHhopmamury ma eKoHOMIKU OXOPOHU 300P08 3,
Meouunuii ynisepcumem Incopyxa, Incopyk, Ascmpis

SKageopa kapoionozii, Meouunuii ynisepcumem Incopyka,
Incopyx, Ascmpis

Heoocmammuvo wupoke sukopucmauHa cynymuvoi imnianmayii 1ieoi 6HympiuHboi
2pyoHoi apmepii npu aopmoKoOpoHapHOMY WLYHMYBAHHI GUKIUKANE 8I0CYMHICIIO @nesHe-
HOCMI w000 00620MeEPMIHOBUX Nepeaz Mako2o Memooy.

Mema nawio2o 00cniodicens — nepegipumu 4y MHOJICUHHA APMepPiaibHa peeacKys-
pusayis (MAP) ennueac na mpuganicme Hcumms niciis AOPMOKOPOHAPHO20 ULYHIMYEAHHA.

Memoou. /[ocniosxcenns oxonnioe 3129 nayienmis, AKi npoxoounu nepsunne i3o1606amne
nnamose bazamocyounne aopmoxoponapre uiynmysanns 3 2001 no 2010 pp.. MAP 3acmo-
cyeanu 'y 1068 (34,1%) eunaokax, npu ybomy npomeneea apmepis GUKOPUCIOBYBANACA Y
791 (25,3%) nayienma, a 06i imnaanmayii 6nympiunsoi epyonoi apmepii —y 344 (11%) na-
yienmis. Pewuma 2061 nayicum npoviwinu 0Ony iMniaumayiio 6Hympiunboi 2pyonoi apmepii
ma cynymmv020 mpanchiaHmamy i3 niowKipHoi eenu (2pyna 36udaiino2o aopmokoponap-
HO20 WLYHMYBANHSA). J{NIA OYiHKU He3aNedHCHUX NPOSHO3I8 000 MPUBALO20 GUICUBAHHS BU-
KOpUCMAHO MOOeNb NPONOPYItIHUX PUSUKIE.

Pesynomamu. Cepeoniil nepiod cnocmepescenns cmanosus 56,9 micaya y epyni MAP
ma 44,5 micaya y epyni 36uuaiinozo aopmokopouapnoeo wiynmyeanus (p<0,001). Buxiouni
Xapakmepucmuku, maxi sAK 6ik, cmamv, KYPIHHA, yepedpoeacKynapii 3axeopioeans, 3a-
xeopiosanns nepuepitinux cyoun (vei <0,001) ma necenesi saxeopiosanns (p=0,04), 6yu
pisnumu. Axkmyapue eusxcueanna y 1, 3, 5 i 8 pokie cmanosuno 98,3%, 97,7%, 96,5% ma
94,3% 6 epyni MAP 6 nopisuanui i3 97,1%, 93,1%, 92,1%, ma 86,9% y epyni 36uuaiinozo
AOPMOKOPOHAPHO20 ULYHITYBAHHSL.

MAP 3anuuunacs cunbHumM He3aneHCHUM NPOSHOCHUYHUM (QAKMOPOM 00820MepPMIHO-
6020 eudcusanns (Cnigsionowenns pusuxie (CP): 0,65, 0,45-0,95; p=0,02). Kpim moeo,
yepebposackynsipni nopywenns (CP: 2,1; 1,3-3,5; p=0,003) ma 3axeopiosanns nepugepiii-
nux apmepii (CP: 2,5; 1,9-3,5; p<0,001) sussunucs saxiciusumu pakxmopamu GUIHCUBAHHS
nopyu iz eixom (3,2% spocmanns/pix; 1,01-1,05; p<0,001). Komniexcnuii ananiz eussus
abconiomne 3nudicenns cmepmuocmi npu MAP 'y 2,5% ma 4% uepe3 5 ma 8 poxie nicia
AOPMOKOPOHAPHO20 ULYHITYBAHHSL.

Bucnosku. Pesynemamu nawio2o 0ocniodxcenns exasyomsv Ha me, wo MAP nosunna
cmamu cmanoapmom AiKy6aHHs, OCKiNbKU ii nepegazu O 6UICUBAHHA 30LNbULVIOMBCA 3
4acom.

Knrwuosi crosa: kapoioxipypeis, MHOJICUHHA apmepianbHa PedacKyIsApu3ayis, npocHOC-
MUYHI NPEOUKMOPU NIZHIX YCKIAOHEHb, apmepianbHuLl IMAIAHMAaHM.
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INTRODUCTION

Lacking utilization of accompanying arterial grafts to a left internal thoracic artery

(LITA) in CABG surgery appear to be based on the lack of conviction regarding any long-
term benefit (ElBardissi AW, Aranki SF, Sheng S, O'Brian SM, Greenberg CC, Gammie
JS., 2012). Nevertheless, although survival advantages are well documented for those pa-
tients receiving a LITA compared to saphenous vein grafts (SVG) only, multiple arterial
revascularization (MAR) has not yet become the standard-of-care in CABG surgery (Mas-
trobuoni S, Gawad N, Price J, Chan V, Ruel M, Mesana TG, et al, 2012). The increased
risk for sternal complications especially in patients with diabetes and obesity has prevent-
ed a more common use of a second internal thoracic artery, therefore the radial and gastro-
epiploic artery have been introduced as alternative. However, the 1 year results of the ART
trial (Arterial Revascularization Trial) has found an increased, but non-significant higher
risk of sternal dehiscence at the same safety level compared to conventional CABG using
single ITA (Taggart DP, Altman DG, Gray AM, Lees B, Nugara F, Yu LM, et al, 2010).

However, in a recently published study we could demonstrate that the radial artery
was not a similar alternative to a second ITA graft in terms of cardiac-event free survival
(Ruttmann E, Fischler N, Sakic A, Chevtchik O, Alber H, Schistek R, et al, 2011).

The benefit of additional arterial grafts is still a matter of debate and concerns about
the relative merits of RA as a bypass conduit have been raised recently (Goldman S, Sethi
GK, Holman W, Thai H, McFalls E, Ward HB, et al, 2011; Khot UN, Friedman DT, Pet-
terson G, Smedira NG, Li J, Ellis SG., 2004). Contrarily, other observational studies have
demonstrated significanty improved survival in patients receiving an additional RA (Zach-
arias A, Habib RH, Schwann TA, Riordan CJ, Durham SJ, Shah A., 2004; Tranbaugh RF,
Dimitrova KR, Friedmann P, Geller CM, Harris LJ, Stelzer P, et al, 2010.).

The choice of an additional arterial graft might be more dependent on concomitant
comorbid conditions rather than age, therefore the benefit of MAR has to be critically
evaluated.

Aim of our current study was to investigate whether multiple arterial revasculariza-
tion (MAR) has an influence on long-term survival after CABG and to investigate inde-
pendent predictors for long-term outcome after CABG. Second, we wanted to quantify (if
any exists after multivariate adjustment) the benefit of MAR in terms of mortality reduc-

tion at 5 and 8 years.

PATIENTS AND METHODS
Patients. Inclusion criteria for this study were first, non-emergent isolated coronary
CABG for multi-vessel coronary artery disease performed by a median sternotomy access

and cardiopulmonary bypass. Patients suffering a prior myocardial infarction within one
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week before CABG procedure and patients receiving SVGs only were excluded. Patients
receiving a totally endoscopic coronary artery bypass graft procedure (TECAB) assisted
by the Da Vinci telemanipulation device for multivessel disease (either 2-vessel disease
or as a hybrid procedure with concomitant PCI) were excluded from the study (n=45
patients). Additionally, patients undergoing conversion from minimally invasive CABG
to median sternotomy access and patients undergoing CABG for single vessel disease
(n=264 patients) were excluded from this current investigation.

A total of 3129 consecutive patients undergoing CABG fulfilled the inclusion criteria
of our observational follow-up study. Patients were divided into 2 groups according to
the number of arterial grafts used. Multiple arterial revascularization (MAR group) was
performed in 1068 patients (34.1%) using a concomitant radial artery (RA) in 791 patients
(25.3%) and a second ITA graft in 344 patients in addition to a left internal thoracic artery
(LITA) (11%)%), 67 patients (6.3%) received both ITAs and a RA graft. The remaining
2061 patients (65.9%) received conventional CABG utilizing a single ITA grafting and
concomitant saphenous vein grafts (SVG) as necessary (conCABG group).

Surgical technique and grafting strategy did not change over the last 10 years, except
for the switching to skeletonization of ITA grafts in 2006.

The choice of bypass conduits and target area was left to the operating surgeon.

Peri-operative myocardial infarction was defined according to the Joint ESC/ACCF/
AHA/WHF Tasc Force for the Redefinition of Myocardial Infarction (Thygesen, Alpert
JS, White HD, 2007). Peri-operative neurologic events were defined as postoperative new
onset neurologic deficit lasting for more than 72 hours after the appearance of symptoms.

Patient data were prospectively collected in full accordance to the standards of the
Quality Control Working Group of the Austrian Society of Cardiothoracic Surgery. The data
acquisition included a telephone interview by a trained study nurse 1 month after patient
discharge to obtain 30-day mortality and morbidity. Late death was obtained from routine
anniversary follow-up supplemented with the Social Security Death Index (Statistics Austria
database). Permission for this study was obtained by the local Institutional Review Board.

Statistical Analysis. This current study was aimed to identify independent predictors
for long term survival after CABG and to investigate whether MAR is an independent
predictor for long term survival after adjusting for relevant comorbidity, gender and age.
To test for univariate differences in categorical variables, Pearson’s chi-square test or
Fisher’s exact test (when appropriate) were applied. Continuous variables were tested by
use of Student’s t-test or Mann-Whitney U test (if assumption of a Gaussian distribution
was not fulfilled). Kaplan-Meier survival analysis together with log-rank testing was

applied to identify possible parameters influencing long term survival after CABG. In
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a second step, proportional hazards method (Cox) was performed to obtain the Hazards
Ratios (HR) and corresponding 95% Confidence Intervals (95% CI).

Thereby, the selection of variables was based on univariate comparisons (entry
criteria p<0.05) and clinical relevance. P-values less than 0.05 were considered to indicate

statistical significance.

RESULTS
Detailed patient characteristics are displayed in table 1.
Table 1
Patient characteristics of all consecutive,
non-emergent primary multi-vessel CABG patients 2001 — 2010
MAR conCABG _value
n=1068 patients n=2061 patients p

Male gender (%) 931 (87.2%) 1580 (76.7%) <0.001
Age (years) 58.8+£8.7 673+£9.3 <0.001
BMI (kg/m2) 27.6+£3.9 26.9+4.0 0.11
Obesity (BMI > 30 kg/m?2) 250 (23.4%) 463 (22.5%) 0.55
COPD 255 (23.9%) 563 (27.3%) 0.038

Mild 182 (17.0%) 397 (19.3%)

Moderate 66 (6.2%) 142 (6.9%)

Severe 7 (0.7%) 24 (1.2%) 0.15
Arterial hypertension (%) 846 (79.2%) 1607 (78.0%) 0.83
Dyslipidemia (%) 880 (82.4%) 1648 (80.0%) 0.10
Diabetes 246 (23.0%) 520 (25.2%) 0.18

Oral 107 (10.0%) 126 (6.1%)

Insuline-dependent 14 (1.3%) 51 (2.5%) 0.03
Smoking (%) 436 (40.8%) 656 (31.8%) <0.001

Current smoking (%) 167 (16.2%) 213 (10.3%) <0.001
Cerebro-vascular disease 53 (5.0%) 24 (1.2%) <0.001
Previous cerebrovascular event 26 (2.4%) 97 (4.7%) 0.002
Peripheral vascular disease (%) 120 (11.2%) 311 (15.1%) 0.003
Creatinine levels at timepoint of CABG 1.11£0.85 1.06 £0.71 0.11

Normal (<1.17 mg/dl) 863 (80.8%) 1650 (80.1%)

Slightly elevated (1.18 - <2 mg/dl) 1867.4%) 360 (17.5%)

Elevated (> 2 mg/dl) 19 (1.8%) 51(2.5%) 0.46
Number of diseased coronary vessels

Two-vessel disease 533 (50.0%) 1073 (52.1%)

Three-vessel disease 534 (50.0%) 987 (47.9%) 0.26
Left main stenosis (%) 248 (12.0%) 142 (13.9%) 0.15
Previous PCI 158 (14.8%) 298 (14.5%) 0.80
Impaired left ventricular function
(LVEF<48%) 239 (22.4%) 487 (23.6%) 0.43

Mean ejection fraction (%) 52.7+11.9 522+12.5 0.37
Preoperative arrhythmia (%) 104 (9.8%) 228 (11.1%) 0.18
EuroSCORE 2.7+3.0 4.7+5.0 <0.001
Median follow-up time (months) 56.9 445 <0.001

BMI, Body mass index ; COPD, Chronic obstructive pulmonary disease; LVEEF, left ventricular
ejection fraction
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Baseline characteristics were different regarding age, gender, smoking, cerebro- and
peripheral vascular (all <0.001), and pulmonary disease (p=0.04). Patients undergoing
MAR were significantly younger and more likely to be male (87.2% vs. 76.7%, p<0.001).

Table 2

Intraoperative characteristics of patients undergoing either multiple arterial
revascularization (MAR) or conventional CABG (conCABG)

MAR conCABG _value
n=1068 patients | n=2061 patients p

Mean number of bypass grafts 3.2+0.87 29+1.0 <0.001
ECC time (min) 116.9 + 40 103.9+42 <0.001
Aortic cross-clamp time (min) 66.8+27.0 58.8+26.0 <0.001
Procedure time (min) 259.5+ 144 231.2 £ 156 0.001
Bypass conduits used Bilateral ITA grafts (%) 344 (11%)
Radial artery (%) 791 (25.3%) 2061 (100%) <0.001
Saphenous vein grafts (%) 812 (76%)
Intraaortic ballon pump required (%) 25 (2.3%) 59 (2.9%) 0.39
Perioperative MACCE events 24 (2.3%) 39 (1.9%) 0.50
Myocardial infarction (%) Stroke (%) 19 (1.8%) 33 (1.6%) 0.71
Cardiac-related death 9 (0.8%) 32(1.5%) 0.09
Sternal dehiscence (%) 39 (3.6%) 51(2.5%) 0.06

Table 2 shows the intra-operative patterns of the study population. Patients undergoing
MAR received significantly more bypass grafts than patients in the conCABG group
(3.2+£0.87 vs. 2.9 £ 1.0, p<0.001). Furthermore, extracorporeal circulation time (ECC) as
well as aortic cross-clamp time were significantly longer in the MAR group (all<0.001).

Multivariate statistical analysis of independent predictors fable s
for long-term survival after CABG

Wald Hazard Ratio (95% CI) p-value
Multiple arterial revascularization 5.1 0.65 (0.45 - 0.95) 0.024
Gender 0.68 0.87 (0.63 - 1.21) 0.41
Age (per year) 1.0 1.032 (1.014 — 1.051) <0.001
Diabetes 0.54 1.3 (0.66-2.5) 0.46
Previous cerebro-vascular event 9.1 2.1 (1.31-3.48) 0.003
Cerebro-vascular disease 1.1 0.99 (0.66 — 1.51) 0.98
Chronic obstructive pulmonary disease 2.9 1.4 (0.96 - 1.92) 0.087
Peripheral arterial disease 34.1 2.5 (1.90 —4.47) 0.001
Impaired left ventricular function (LVEF <48%) 2.9 1.7(0.92-3.2) 0.09

Mean total procedure time was 28 minutes longer in the MAR group compared to
conCABG (p=0.001).
Actuarial unadjusted survival at 1, 3, 5, and 8 years was 98.3%, 97.7%, 96.5% and
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94.3% in the MAR group compared to 97.1%, 93,1%, 92.1%, and 86.9% in the conCABG
group (p<0.001, see figure 1).

curulative survival (%)

survival in menths

Fig. 1. Unadjusted Kaplan-Meier survival cures among patients with multivessel coronary artery disease

undergoing coronary artery bypass grafting (CABG) receiving either multiple arterial revascularization

(MAR, solid line) or conventional CABG (conCABG, dashed line). Unadjusted survival at 1, 3, 5, and 8

years after conCABG: 96.6%, 94.3%, 90.8%, and 86.9%; unadjusted survival at 1, 3, 5, and 8 years after
MAR: 98.4%, 97.6%, 95.7%, and 94.3%), log-rank: p<0.001.
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Fig. 2. Adjusted survival curves among patients with multivessel coronary artery disease undergoing
coronary artery bypass grafting (CABG) receiving either multiple arterial revascularization (MAR, solid
line) or conventional CABG (conCABG, dashed line); Adjustment has been performed for age and
gender and relevant comorbidities such as diabetes, hypertension, cerebro-vascular disease and event,
chronic obstructive pulmonary disease, peripheral arterial disease, impaired left ventricular function and
impaired renal function; Adjusted survival at 1, 3, and 5 years after MAR: 98.3%, 97.0% and 95.2%,
adjusted survival at 1, 3, and 5 years after conCABG: 97.5%, 95.7%, and 92.7%; Hazards Ratio for
MAR: HR: 0.65 (95% CI: 0.45 — 0.95; p=0.02).

Predictors for long-term survival after CABG
Kaplan-Meier analysis was performed to identify parameters influencing long term

(all cause) mortality. Parameters being significant at univariate analysis by Kaplan-Meier
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(log-rank testing) were included into a proportional hazards model according to clinical
relevance and statistical significance (entry p<0.05).

Table 3 displays the results of the multivariate statistical analysis.

Presence of peripheral arterial disease at the time-point of CABG was the strongest
independent predictor for inferior long-term survival (Wald: 34.1, HR: 2.5; 95% CI:
1.9 — 4.47; p=0.001). Furthermore, previous cerebro-vascular events prior to CABG were
associated with a 2.1 fold higher mortality risk (Wald: 9.1; HR: 2.1; 95% CI: 1.31 — 3.48;
p=0.003).

MAR remained a strong independent predictor for improved long-term survival
(Wald: 5.1; HR: 0.65; 0.45-0.95; p=0.02) and revealed a significant predictor for survival
beside age (3.2% increase/year; 1.01-1.05; p<0.001). Gender, presence of diabetes, cerebro-
vascular disease, chronic obstructive pulmonary disease and impaired left ventricular
function however were not predictive for long-term survival after multi-variate adjustment.

Estimation of survival benefit due to MAR.

Adjusted survival curves for MAR versus conCABG are shown in figure 2. Adjustment
has been performed for age and gender and relevant comorbidity such as diabetes,
hypertension, cerebro-vascular disease and event, chronic obstructive pulmonary disease,
peripheral arterial disease, impaired left ventricular function and impaired renal function.
Adjusted survival at 1, 3, 5, and 8 years after MAR was: 98.3%, 97.0% and 95.2%, 93.0%;
adjusted survival at 1, 3, 5, and 8 years after conCABG was: 97.5%, 95.7%, 92.7%, and
89% respectively. These results emphasized an adjusted absolute survival benefit for MAR
of 2.5% at 5 years and 4% at 8 years after CABG.

DISCUSSION

Our study implies that the use of an additional arterial graft concomitant to a LITA
reduces absolute mortality about 2.5% and 4% at 5 and 8 years even after adjustment for
significant comorbidity, gender and age. Presence of extra-cardiac arteriopathy was the
most relevant determining predictor for inferior long-term survival after CABG. However,
the effect of MAR was the third most important predictor improving long-term survival
and even more relevant than other conditions such as diabetes or impaired left ventricular
function indicating the importance to establish MAR as standard-of-care procedure in
coronary revascularization.

The results of our study are in line with previous observational studies that all came
to the conclusion that two internal thoracic arteries are better than one (Kelly R, Buth
KJ, Legare JF., 2012; Taggart DP, D' Amicio R, Altman DG., 2001; Rankin JS, Tuttle
RH, Wechsler AS, Teichmann TL, Glower DD, Califf RM., 2007). However, patient

recruitment of most of these studies was performed during the 1980ies not considering



104 O. CHEVTCHIK, H. ULMER, A. SAKIC, J. KILO, H. ALBER, M. GRIMM, E. RUTTMANN

that since then interventional cardiologists have been steadily expanded the spectrum of
percutaneous interventions (PCI) in the setting of bypass graft failure (Brilakis ES, Rao
SV, Benerjee S, Goldman S, Shunk KA, Holmes DR, et al, 2011). Furthermore, the arca-
wide improvement of acute PCI maintenance has led to a significant reduction of cardiac
morbidity and mortality in order to prevent CABG patients with bypass graft failure from
ongoing congestive heart failure and cardiac-related death (Doerler J, Edlinger M, Alber
HF, Altenberger J, Benzer W, Grimm G, et al, 2011).

The role of the RA is still a matter of debate and current studies provide controversial
results. Several studies indicated the RA to be associated with improved survival and long-
term graft patency compared to SVG (Zacharias A, Habib RH, Schwann TA, Riordan CJ,
Durham SJ, Shah A., 2004; Tranbaugh RF, Dimitrova KR, Friedmann P, Geller CM, Har-
ris L], Stelzer P, et al, 2010; Collins P, Webb CM, Chong CF, Moat NE, 2008). Contrarily
to this, another prospective randomized clinical trial concluded that the use of a RA did
not result in a greater 1-year patency compared to SVG (Goldman S, Sethi GK, Holman
W, Thai H, McFalls E, Ward HB, et al, 2011).

By now, long-term survival after CABG surgery was thought to be mostly dependent
from relevant comorbidity and age. Our study indicated, presence of peripheral vascular
disease was the most relevant predictor indicating worse outcome after CABG in our study.
Among Dutch patients, van Straten and colleagues reported that peripheral vascular disease
was an independent risk factor for late mortality. However, in CABG patients without
peripheral vascular disease, the long-term survival was even better compared to the age-and-
gender-matched Dutch population indicating excellent life expectancy after CABG (Van
Straten AHM, Firanescu C, Soliman MA, Tan ME, ter Woorst JF, Martens EJ, et al, 2010).

In our study, MAR was highly predictive to improve survival after CABG and,
contrarily to doctrine, was more relevant to improve survival than any coronary risk factor
such as diabetes, age or left ventricular dysfunction.

Diabetes is a major risk factor for the development of coronary artery disease.
Furthermore, diabetes has been shown to be associated with higher restenosis and
reinterventions after PCI and has resulted in a higher rate of diabetic patients referred to
CABG surgery (Hueb W, Gersh BJ, Costa F, Lopes N, Soares PR, Dutra P, et al, 2007; The
BARI investigators. The bypass angioplasty revascularization investigation (BARI): In-
fluence of diabetes on 5-year mortality in a randomized trial comparing CABG and PTCA
in patients with multivessel disease. Circulation. 1997, 96, 1761-69). On the other hand,
diabetes has been proposed to be a risk factor for reduced benefit of CABG in the long term
(Alserius T, Hammar N, Nordqvist T, Ivert T., 2009). Furthermore, diabetes as a known

risk for sternal complications has prevented a more common use of multiple arterial grafts



MULTIPLE ARTERIAL REVASCULARIZATION IN CABG SURGERY — INVESTIGATION
OF LONG-TERM BENEFIT IN A COHORT OF 3129 CONSECUTIVE PATIENTS 105

even in the knowledge of inferior saphenous vein graft patency in diabetic patients (Momin
AU, Deshpande R, Potts J, El-Gamel A, Marrinan M T, Omigie J, et al, 2005; Lev-Ran O,
Braunstein R, Nesher N, Ben Gal Y, Bolotin G, Uretzky G., 2004).

In our study among more than 3000 patients, impaired left ventricular dysfunction
was not predictive for inferior long-term survival after multivariate adjustment. Left
ventricular dysfunction has been advocated to indicate poor long-term survival after
CABG. More recent large studies, however, could demonstrate excellent long-term
survival in patients with severely impaired left ventricular function undergoing CABG
and improvements in perioperative management have reduced the significance of severe
left ventricular dysfunction (Galbut DL, Kurlansky PA, Traad EA, Dorman MJ, Zucker M,
EbraG.,2012; Davierwala PM, Maganti M, Yau TM., 2012). Furthermore, there is not even
a single study available that has investigated whether complete surgical revascularization
is able to improve left ventricular function. Contrarily to these findings, the STICH trial
has proposed no difference between CABG and medical treatment alone in patients with
severe left ventricular dysfunction, however, the trial had a 17% cross-over rate from
medical treatment to CABG (Velazquez EJ, Williams JB, Yow E, et al, 2012).

By now, MAR is predominantly performed in patients with younger age and less
comorbid conditions. Our study, however has confirmed that the use of more than 1 arterial
graft improves long term survival even in “non-ideal” surgical candidates with diabetes
or left ventricular dysfunction. Long term survival after CABG is strongly related to the
presence of extra-cardiac arteriopathy. Moreover, the results of our study have shown
that results after CABG can be improved by the use of more than 1 arterial graft even in
patients with extracardiac arteriopathy, diabetes and impaired left ventricular function.

Previously, ElBardissi has shown the development of CABG surgery in the US
during the past decade (ElBardissi AW, Aranki SF, Sheng S, O’'Brian SM, Greenberg CC,
Gammie JS., 2012). Mortality rate over this period declined from 2.4% in 2000 to 1.9%
representing a relative risk reduction of 24.4%. Additionally the rate of perioperative stroke
decreased significantly from 1.6% to 1.2% (relative risk reduction 26.4%) and a 32.9%
risk reduction for sternal wound complications. However, even due to this tremendous
improvement of surgical revascularization, the utilization of both internal thoracic arteries
only rose from 3.8% to 4.1% indicating a extremely low MAR rate in the US.

Even due to the large number of cases and the extraordinary high rate of patients
receiving MAR in our study there are several limitations to mention, namely the non-
randomized nature of this observational study. Therefore, we cannot rule out confounding
by missing covariates.

However, as the use of additional arterial grafts improved survival by one third, MAR
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ought to become standard-of-care even in patients with significant comorbidity such as
diabetes or left ventricular dysfunction and for patients with older age; the survival benefit

divergence of MAR seems to widen over time.
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Cmamms npuceéauena KIiHIuHil nepesipyi opueinanbHoi 2inomesu npo 63aemMo3s a30K
HAsIBHOCMI MY3UYHO20 CIYXY, hopmoio ma «2iubunoroy (gupasicenicmio) oeiyumapnux
nposgie y xeopux Ha wusogpeniio. [Iposoounu nopieHaAnbHe OYIHIOBAHNA HE2AMUBHUX
CUMNMOMIB Y NAyicHmie 3 OiacHO30M NApPaHoiOna WU30(DPEHIsL 3 POIGUHYMUM MY3UYHUM
cyxom i 6e3 My3uuHo2o cyxy 3a 0onomozoio wikanu NSA-16. Buasunu, wo 6 epyni nayienmis
3 MYBUYHUM CILYXOM NOKAZHUKU He2AMUEHOI CUMNMOMAMUKU 3HAYHO HUNCYI, WO KIAIHIYHO
8I0N0BIOAE 1€2KOMY CIYNEHIO BUPAdICEHOCNI Oeiyumpanux npossie. Bionogioni nokaznuxu
cyowkan y epyni nayicumie 6e3 My3uuHo2o CIyXy 3HAY4HO GUWi, WO KIIHIYHO 8i0nogioac
supasxcenum oepiyumapnum nposeam. Ha niocmasi ompumanux 0anux 60aiocs euagumu
3ANENCHICIb MIJIC PAKMOPOM HASAGHOCI/GIOCYMHOC MY3UUHO20 CILYXY MA 0eiyumaphoro
CUMNMOMAmuKoIo, ii hopmamu ma cmynenem eupasiceHocmi npu wu3ogpenis .

Tlepwi pesyromamu oaroms 3mo2y niomeepoumu OOYiNbHICMb GUSHAYEHHS MY3UUHUX
30i6HOCmel y nayienmie npu wuso@penii, wob posuwupumu npoeHOCMUYHO-0iacHOCTUYHI
MOXNCIUBOCMT 8 NCUXIAMPUYHILI NpaKmuyi, KIIHIYHA SHAYUMICTNG AKUX MOXHCe BUABUMUCD
HAOIUHUM KPUMEPIEM NPOSHO3Y 0eQiyumapHux nposigie y yux X6opux.

Kniouosi cnosa: wuzogpenis, npocnos oegpiyumaprux npossis, My3uuHuil Ciyx.

Natalya KOSTYUCHENKO, Olexander FILTS

FACTOR OF MUSICAL EAR AND PECULIARITIES
OF NEGATIVE SYMPTOMS OF SCHIZOPHRENIA

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine;
n.kostyuchenko@gmail.com; filz_uuap@mail.lviv.ua

The article is dedicated to clinical verification of original hypothesis of interrelation
between the presence of musical ear and form and «depthy (expression) of negative
symptoms of schizophrenia.
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Our study compared the course of illness in two equal groups of patients with or
without musical ear (totally - 40 patients) who were diagnosed with ICD-X schizophrenia.
The two groups were compared for differences in negative symptoms by means of 16-item
Negative Symptom Assessment (NSA-16). Data analysis indicates that the level of negative
symptoms of the two groups is significantly different. Patients with musical ear showed a
low level of negative symptoms according to NSA-16 (P< 0.05); patients without musical
ear showed a higher level of negative symptoms according to NSA-16 (P< 0.05). These
data indicate that negative symptoms of schizophrenia in patients with musical ear are
distinct from the negative symptoms of schizophrenia in patients without the musical ear.
Tests of this hypothesis could result in novel approaches to the examination of musical
skills of schizophrenic patients for better prognosis of the course of the disease, especially
for prognosis of negative symptoms. Clinical significance of the result could be one of the
reliable criteria for prognosis of negative symptoms of schizophrenia.

Key words: schizophrenia, negative symptoms prognosis, musical ear:

BCTYII

Hatickmagaimoro i cynepewnBinio mpobaeMoro MpH BUBYCHHI MM30(PEHii € -
30Qpeniuanii nedext. JlocmikeHHs nposBiB AediuTapHoi CUMITOMATHKN TP IIH30(-
peHii BimoOpaxeHi B 6aratpox mparsix (Andreasen, 1982, Foussias G. et al., 2010, Liddle,
1987). CroroaHi icHye Kinbka (yHmaMmeHTandbHuX minxoxmiB (Berze, 1929, Kay, 1987,
Kirkpatrick et al., 2001) cucTemaTKi HETAaTUBHOI CHMITTOMATHKY TIPH MU30(PpeHITHOMY
npoueci. OMH 3 HUX IPYHTYETHCS Ha PO3NOALTI 1e(heKTy Ha CTPYKTYPHO OJHOPIIHI «MO-
HOTETHYH» (POPMH — 3MIHH CTPYKTYPH 0COOMCTOCTI Ta MaiHHSA ICUXI9HO] aKTUBHOCTI (3
OJTHOTO OOKY, AMCTapMOHIsl 0COOMCTICHOTO CKiIafy, Aedopmariisi 0COOUCTOCTI, 3 1HIIOTO
— PeAyKIlisl CHePTeTUYHOTO MOTEHITIaly, aCTCHIYHUH Ne(eKT, AMHAMIYHE CITyCTOIICHHS)
(Conrad, 1958, Huber et al., 1980, Janzarik, 1983, Erhart et al., 2006). Tammii minxim —
IONITETHYHHUI», TIPU SIKOMY PO3TIISAAIOTh €AWHUN Me(EeKT CKIaTHOI CTPYKTYypH. ABTO-
pH, SIKI pO3DIISAAIOTH NCUXIYHUH NedekT y pamkax nomitetnaHoi mozaenm (Carpenter et
al., 1987, Fenton et al., 1992, Strauss, 1985), T00TO €AMHOTO, CKJIQJHOTO 33 CTPYKTYpOIO,
Jie(eKTy, BpaXOBYIOTh TaKOX 1 TIPOSIBH IICHXOIATONOAI0HOTO (1e(heKTy MIM301THOT CTPYyK-
TypH), 1 HaBiTh NICEBIOOPTaHITHOTO Ae(eKTy, mepeadadaroTh IXHiil MOAIN 3a pi3SHUMHU Ba-
piaHTaMH, a TaKoX 3a CTyleHeM BupaxeHocTi. [Ipore mpu aHami3i auHaMikn aedexry,
OYEBHJIHO, 110 IHTETPAIlis ITM30iHNX 1 ICEBIOOPTaHIYHUX 3MiH BiIOYBa€THCS HEOTHAKO-
BO Y BCIX BUIAJIKaxX, KPIM TOTO, CyIIPOBOKYETHCS 1€ 1 MaJiHHIM IICUXIYHOT aKTHUBHOCTI.
OTOX, OCHOBHI BapiaHTH iHTETpamii MHU30ITHUX 1 ICEBIONICUXO0PTaHIYHIX 3MiH CHOTOIHI
Tpeba po3IIsIaTH SIK [Ba CAMOCTiliHI TUIH JleeKTy — nedeKT 3 nepeBakaHHsM aedop-
Marlii CTPyKTypH OCOOHCTOCTI (3MiHH 3a TUTIOM «verschrobeny, TOOTO TMBaKyBaToCTi Ta
XMMEpHOCTI, 31 3HIKeHHSIM piBHs ocobucrocTi) (Bleuler, 1930, Ey, 1952, Mazurkiewicz,

1980, Kraepelin, 1919) Ta magigas NCUXivHOT aKTUBHOCTI (TIO€THAHHSA TIcCeBI00Opaaudpe-
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Hii 31 30i1HeHHsIM adeKTUBHUX 1 BoiboBUX mporieciB) (Bleuler, 1930, Peralta et al., 1995,
Arango et al. 2004, Amador, 1999). B mpakTiuHiii ncuxiatpii came 1 Gpopma aedinu-
Ty 1O CBOTH CyTi € HaWOLIBII MPOrHOCTUYHO HECHPHSITIUBOIO, 03K HPU3BOAUTH IO
IIBHUJIKOI 1HBAITiIU3AIlii, YCKIIQIHIOE YA HABITh YHEMOXKIIMBIIIOE TPOBEACHHS ¢(EKTHBHUX
peabinitaniinux 3axoxis (Blachard et al., 1998, Ziguras et al., 2002, National Institute of
Clinical Excellence Shizophaenia, 2003, Humensky et al., 2013). CporozHi, He BH3HaYE€HO
YITKHUX 3aKOHOMIpHOCTEH ()OpPMYBAHHS TOTO YM IHIIOTO BapiaHTy Je(ilnuTapHUX 3MiH, He-
Ma€ JOCTaTHRO JaHUX, SIKi OW I ITBEpIKYBaJIH 3aJIKHICTh BiJl 3aCTOCYBaHHS TOTO UM iH-
mroro Buty ncuxodapmaxorepanii ta iHmmx ynHHEKIB (Bertelsen et al., 2000, Buchanan,
1998). OTxe, MPOTHOCTHYHI MOJKIIMBOCTI B MMUTAHHSAX TIOAAJBIIOI coliaizalii Ta peadi-
JiTauii narieHTiB i3 Wu30(peHiero 3anuIaroThes 10Boji oomexenumu (Bradshaw, 2000,
Liberman, 1999, Bachrach, 2000, Marder, 2000).

Onuparounch Ha Cy4acHl AOCIHIIKEHHS I10JI0 OCOOIMBOCTEH IICUXOAKYCTHKU IPU
mmmo¢penii (Nielzén et al., 2004, Nielzén, 2004, Nielzén, 2008, Nielzén et al., 2004), a
TaKOXK Ha Halll CrelialibHi KIIHIYHI CIIOCTEPEKEHHs XBOPUX Ha IMU30(PEHII0 3 PO3BU-
HYTHM MY3WYHHM CJIyXOM, MU HaMarajuchb BCTAaHOBHUTH KOPEILALII0 MiX (haKTOpoM Ha-
SIBHOCTI My3HYHOTO CIIyXy Ta OCOOIMBOCTAMH KIIIHIYHOT KAPTHHU JePilUTapHOT CUMIITO-
MaTHKH, 11 AKICHOTO CKJIaJly Ta CTYNEHS BUPaKEHOCTI.

Meta fmocitiKeHHsI — MMOPIBHATH KIIIHIYHY BIPOTiJHICTh B3a€EMO3B’S3KYy MIX Ha-
SIBHICTIO MY3HYHOTO CIIyXy Ta MCHXOMATOJOTIYHUMH IMPOsSBaMH Ne(DIlUTy y XBOPUX Ha
HIM30(]PEHIlO.

Y mpoMy JocipKeHH] chopMyITbOBaHO TaKi 3aBIaHHS:

1. BcraHoBUTH MOXIIMBHI KOPEJISITUBHUM 3B 530K MK (DaKTOpPOM HasiBHOCTI My-
3UYHOTO CITyXy Ta BUJIOM i CTyIIEHEM BHPaKeHOCTI AeheKTy mpu mu30oQpeHil.

2. Bwu3HauWTH TUNOJOTIIO T2 BUBYMTH 4acTOTy (pOpMyBaHHS pi3HUX TUIIB Jedinu-

TapHOI CHMIITOMATHKH y XBOPUX Ha MH30(PPEHII0 MPH HAsIBHOCTI/BIACYTHOCTI My3HYHOTO
CIlyXy
NAHIEHTHU TA METOAHU

Cxutany rpyiy COCTEePEKSHHsI, SKAM ITPOBOIMIIN JOCIIDKCHHS My3HYHOTO CITyXY 3a
KIJIbKICHO-SIKICHUM PO3Mi3HaBaHHAM TeMOpy, pUTMIYHOCTI 3BYKy. J{o mociimkyBaHoi rpy-
i BBiHTIIIO 20 MAIieHTIB YOIOBIYO1 cTaTi, BikoM Bix 18 10 35 pokiB, 3 pO3BHHYTHM MYy-
3UYHUM CIIyXOM. B ycix Bumaakax Oysio iarHOCTOBAaHO 3rijHO 3 KpuTepisiMu MixkHapo.-
Hoi Knacudikarii xBopo6 10-ro nepersiny mapanoinny mmusodpenito (F20) (International
Classification of Diseases, 2010). OOCTe)EHHS Ta CIIOCTEPSIKEHHS 3a MALIEHTAMHU Bij-
OyBasioch Ha 0a3i TpeTboro KiiHigHOTO BimaineHHs K3 «JIpBiBChKOI 00MacHOI KITiHIYHOL

NcUXiaTpuyHoOi JikapHi» 3a nepiox 2015 p. KonrponeHy rpyny cranoBuio 20 naii€eHTiB
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1iel )k BIKOBOI Kareropii, crari Ta JiarHo3oM napaHoigHol mu3odpeHii Ta BiICyTHIM My-
3UYHUM CITyXoM (03Bin KomiteTy Oioetuku JIHMY Nel7 Bim 25. 05. 2013 p.) B o06ox
BUIIaIKax OyJIO IMPOBEJCHO OL[IHKY HETraTMBHOI CUMIITOMATHKK 3 BUKOPUCTAHHSM IIKaJIN
Ominky HeratuBHUX cuMnToMiB-16 (OHC-16), 16-item Negative Symptom Assessment
(NSA-16) (Larry et al., 2010). 3ayBaxkumo, 10 151 iKaja c()OKyCOBaHA HAa HETaTUBHY
CHUMIITOMATHKY BJacHE MeQIIUTapHOTO THITY (TIaMiHHS NCUXIYHOI aKTHBHOCTI). [edimu-
TapHa CHMIITOMATHKA 3 MepeBaKaHHAM Jedopmallii CTPYKTYpH 0COOUCTOCTI (3MiHH 3a
TUTIOM «verschrobeny 31 3HIDKEHHSM PiBHS 0COOHCTOCTI) CHOTOHI OLIHIOIOTH MTEPEBAKHO
KJIIHIYHO, OCKIJIbKM TaKi 3MIHM HE BKJIAJIAIOTHCSl B CTAH/IAPTH30BaHI KpUTEpiaibHi Kiib-
KiCHI METOJH OLIIHIOBAaHHS, SIKi € B IPaKTUIHOMY apceHaui meuxiarpii (mus. Tabm. 1). Cra-
TUCTHUYHE ONPALIOBAHHS OTPUMAHUX PE3YJIBTATiB MPOBOIMIOCS 32 JIOIIOMOTO0 ITPOTpam-
Horo makety Statistika 10. PesynsraTn BBakamu CTaTUCTHYHO AOCTOBipHHMH 3a P< 0.05.

Tabn. 1
IlopiBHsI/IbHE OUiHIOBAHHSI HErAaTUBHUX CUMIITOMIB Y NAlli€HTIB
3 1iarHO30M NMapaHoiaHa WHU30(peHisi 3 PO3BUHYTUM MY3MYHHUM CJIYXOM
Ta 0e3 My3M4HOro cjayxy. OnuHuni BUMipy

TMamienTn .
. . IauienTn 0e3 -
K11040Bi NyHKTH OLIHIOBAHHSA 3 My3HYHHM r (koedinieHT
. MY3HYHOTO CIIyXY .
HeraTuBHHX cumMnToMiB (NSA-16) CIIYXOM _ Ilipcona)
n=20 M £+£m
n=20 M £ m
1. 3aTpumKa BimOBial 1,9 +0,14 4,1+0,19 0,005
2. OOMexXeHM 00CIT MOBICHHS 2,05+0,15 4,05+0,18 0,000216
3. BitHe MOBIICHHS 2,154+0,17 4,1+0,18 0,01
4. Hepo30ipauBe MOBJICHHS 2+0,18 3,8+0,22 0,02
5. BHMKEHA eMOLIIHHICTD 2,4+0,15 4,65+0,2 0,01
6. Manqimu-ma 1HT€¥-IUCI/IBH1CT]> 2.55+0.18 5240,14 0.11
eMOLIHUX peaKiii
7. CnaOkuii BUSIB €MOI1iil HA BUMOTY 2,35+0,18 5,3+0,11 0,02
8. CriaOKuii CoriabHUIA TTOTST 2.15+0,21 5,4+0,11 0,01
9. Cnabke MOpo3yMiHHS 3 ONUTYBa4eM 2.15+0,18 5,45+0,11 0,01
10. CrareBwii notsir 3.65+0,26 6,3+0,15 0,01
11. Hor.a}-mu JIOIVIS 32 30BHIIIHICTIO 2.15£0,17 4,55£0,14 0.01
Ta TirieHa
12. O6mexeHa 1inecnpsMOBaHiCTh 2,37+0,21 4,55+0,14 0
13. OOMexeHi 3aXOIUICHHS Ta IHTepecH 2,15+0,2 4,45+0,15 0,02
14. Hu3bKa MOBCAKICHHA aKTUBHICTH 2,25+0,16 4,2+0,12 0,05
15. OOmexeHa KeCTUKYIISLIIS 1,95+0,17 3,5+0,15 0,02
16. CrioBinbHEeHI pyXHu 240,16 3,5+0,15 0
i E=
3ara.m,mf OI[IHKA HEraTUBHUX 2,15+0,15 4,6540,15 0,01
CHMIITOMIB
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PE3VJIBTATH JOCJIAKEHHS TA OBI'OBOPEHHS

3rifHo 3 pe3ysbTaTaMy HAIloTo JIOCIIHKEHHS MOXKHA CTBEP/DKYBATH, 1110 B MAIlI€HTIB
3 PO3BHUHYTUM MY3UYHUM CIIyXOM PiBeHb Ae(iluTapHOl CHMITOMATHKHU y (hopMi Na[iHHS
MICUXIYHOT aKTUBHOCTI (TIO€THAHHS TIceBIOOpamudpeHii 31 3011HeHASIM ad)eKTHBHUX 1 BO-
JOBUX TPOLECIB) 3HAYHO HIKYMIL, HIK Y NAIi€HTIB 0€3 PO3BUHYTOrO MY3UYHOTO CITyXY.
[Tpu mopiBHAHHI MOKA3HUKIB CyOIIKaaI BUKOpUCTAHOI mikaim NSA-16 B rpyIii narieHTis 3
MY3UYHHUM CIIyXOM IMOKa3HUKH HETaTHBHOI CHMITOMATUKH 3HAYHO HMKY1, MAKCUMaJIbHUNA
piBeHB SKUX He mepeBumrye 3.65 + 0,26 (BimoOpaskae cTaTeBHil TOTST), PEIITa PiBHIB MO-
Ka3HHUKIB HE TIEPEBUILYIOTh 2,55 £ 0,18, 1110 KIIIHIYHO BiJIOBIAa€ JICTKOMY CTYIICHIO BHpa-
JKEHOCTI TeinuTpaHuX IposiBiB. BiNmoBiTHI TOKA3HUKH CYOIIKaN y TPYIIi MAIIEHTIB 6e3
MY3HYHOIO CJIyXY 3HAUHO BHIIi, MiHIMaJIbHI 3HaueHHs Bix 3,5+0,15 10 MakcuMalbHUX
6,3+0,15, mo KIiHIYHO BiAMOBiAa€e BHpakeHUM JAe]inuTapHUM MposBaM Ipu mu3odpe-
Hii. Koediuienr [lipcona B ycix BUNajKax CBiJYUTh PO BUCOKHUHN CTYMIHb KOPEJISLIi, pr
Bm3HaueHOMY P< 0.05. ['padiune 300pakeHHS pe3yabTaTiB TUB. Ha puc. 1.

HaromicTh, Ha MiACTaBi KIIHIYHUX CIIOCTEPSIKEHb Ae(ilMTapHa CHMIITOMATHKA Y
¢dopmi medopmarii CTpyKTypr 0coOUCTOCTI (3MIHH 3a THIIOM «verschrobeny) Oyna Bu-
PaKEHIIIO Y MAII€HTIB 3 My3UYHUM CIIYXOM 1 HE CYITPOBOJDKYBAJIaCh BUPKEHUM I liH-

HSIM piBHS IICUXIYHOI aKTHBHOCTI.
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Puc. 1. IopiBHsuIbHI XapakTepucThky cyOmkan NSA-16 y nanieHTiB 3 My3u4HHM ciryxoM (1)
Ta 6e3 My3U4YHOro Cciyxy (2). OnuHuL BUMIpY.
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BUCHOBKH

1. Ha mixcraBi oTprMaHMX JaHMX HaM BJAJIOCS BUSIBUTH 3aJEXKHICTh MK (ak-

TOPOM HAsIBHOCTI/BIZICYTHOCTI My3WYHOTO CITyXy Ta ASQIIIUTapHOI0 CHMIITOMATHKOIO, 11

(dbopMamy Ta CTyreHeM BHPaKEHOCTI PH MN30(peHii .

2. Tlepmii pe3ynbTaTé MAOTh MiJCTABHU MIATBEPIUTH JOIUIFHICTh BU3HAYCHHS MY-

3WYHUX 31I0HOCTEH y MallieHTIB MpH MHU30¢peHii, 100 PO3MUPUTH POrHOCTUYHO-Tia-

THOCTHYHI MOJKITMBOCTI B IICUXiaTPUIHIN TPAKTHIII.
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IMPOI'HOCTUYHA HIHHICTb
MATHITHO-PE3OHAHCHOI BI3YAJII3ALI
Y HEPEABAYEHHI )KUTTE3JATHOCTI MIOKAPIA
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Mema pobomu — oyinumu cmynine JCUMMEIOAMHOCMI Miokapoa 3a HAKONUYEHHAM
KOHMpAacmy 6 ce2Menmax 16020 WIIYHOUKA Ma BUSHAYUIMU NPOSHOCUYHE 3HAYEHHS
cmynems: HAKONU4eHHs KOHmpacmy 015 nepeodayents 8ioHo8nenHs QyHkyii miokapoa JILII
nicia pegackynApuzayii y nayienmis i3 iulemiynoio kapoiomionamicro.

Mamepianu i memoou. Y oocniosxcenns saryuunu 40 nayienmis i3 cucmoniunorn
cepyegoio neoocmammuicmio, ycim nayienmam suxonanu MPT cepys i3 konmpacmysanuam
eaooniniem. Y e6cix nayicnmie upaxoeyganu ceeMeHmAapHuil CMyniHb HAKONUYEHHS
Kowmpacmy. Y 12 nayienmis nposedena pesackyiapuzayifi, OYiHO8anu ceemeHmapuy i
3a2anbHy CKOpOMAUBicms 00 i uepe3 3-6 micayie nicia pesackyasapuzayii. Oyineno nius
CecMeHmapHo20 HAKONUYenHs KOnmpacmy Ha @yuKyionanvHe 6IOHOGNEHHA ce2Menmis
Mmiokapoa. Bcmanoeneno, wo ceemenmu i3 Huzekum emicmom koumpacmy (0-25%)
gionoeniosanu ckopomaugicme y 70%, ceamenmu iz emicmom xonmpacmy 26-50% —y 50%
6unaoxie, iz emicmom xonmpacmy binvuie 76% —y 2,7% eunaoxis. 3 ’acoeano, wo cmyninb
naxonuyenns konmpacmy menuie 50% mae wymnugicmo 70,8%, cneyugpiynicmo — 84,9% y
nepeodauenui QyHKYioHanIbHO20 6IOHOBIEHHS Ce2MeHMm.

Bucnosku. MPT cepya i3 6i0mepmiHOSBaHUM KOHMPACMYSAHHAM € YYMIUBUM
i cneyugivnum memooom  nepeddauenHs  DYHKYIOHANIbHO20 — BIOHOGNEHHA  NiCis
pesacxyaapuzayii. Hmosipnicms gynxyionansnozo eionosienns ceamenmis iz emicmom
Konmpacmyeanns menwe 50% eucoka, ceemenmu i3 emicmom Konmpacmyeanus Oinvuie
75% mooicna esasicamu HedCumme30amnumu.

Kniouosi cnoea: miokapo, siomepminosane KOHMApCny8anHs, ce2MeHmapHuti cnyniio
HAKONUYEeHH s, KOHMPACHTY, exoKapoioepais, peeackynapusayis.
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FPROGNOSTIC VALUE OF MAGNETIC RESONANCE IMAGING
IN PREDICTING OF MYOCARDIAL VIABILITY IN PATIENTS
WITH ISCHEMIC CARDIOMYOPATHY

'Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
yivanivi@gmail.com
’Medical Centre St. Paraskeva, Lviv, Ukraine

The aim of the study was to assess myocardial viability according to hyperenhancement
in left ventricular segments and to assess predictive value of late hyperenhancement extent
for prediction of left ventricular myocardial function recovery after revascularization in
patients with ischemic cardiomyopathy.

Material and methods. 40 patients with heart failure after myocardial infarction were
enrolled, cardiac MRI with late gadolinium enhancement was performed. Segmental extent
of hyperenhancement in all patients was calculated. In 12 patients revascularization was
performed. We assessed segmental contractility before and 3-6 month after revascularization
and compared the degree of functional improvement of the segment with different extent of
hyperenhancement.

Results. Segments with low extent of hyperenhancement (0-25%) improved systolic
function in 70%, segments with extent of hyperenhancement up to 50% - in 50%, segments
with hyperenhancement 75% and more — in 2,7%. Based on echocardiographic segmental
functional recovery 3-6 months after revascularisation, we calculated the prognostic value
of the late hyperenhancement extent that could be used to distinguish between viable and
nonviable segments The sensitivity of the segmental late hyperenhancement extent with cut-
off 50% in prediction of segmental functional recovery was 70,8%, the specificity — 84,9%.

Conclusions. Cardiac MRI with late gadolinium enhancement is the sensitive and
specific method of prediction of functional recovery after revascularization. Likelihood
of systolic function improvement in segments with low extent of late hyperenhancement
(0-50%) is high. Segments with high extent of late hyperenhancement (>75%) could be
considered as non-viable.

Keywords: myocardium, late hyperenhancement, segmental extent of hyperenhancement,
echocardiography, revascularization.

BCTYII

OcraHHI JECATWIITTS B KapJioyorii BiA3HAUYeH! CTPIMKMM 3pOCTaHHSM YHCIa pe-
niepdy3iit mpu roctpomy iH(apkTi Miokapaa (IM), 110 T03BOIHIIO 3HU3UTH CMEPTHICTb, Y
TOMY YHCJIi 32 paXyHOK IMAI[I€HTIB BUCOKOTO CEPIIEBO-CYINHHOTO pU3UKY. BomHovac 3poc-
J1a KUTBKICTh MAI€HTIB, y AKAX MicIs mepereceHoro IM e kitiHika cepiieBoi HemocTaTHOC-
Ti, 3yMOBJIEHA CTIHKUMH CTPYKTYPHUMH Ta (DYHKI[IOHAILHUMH 3MIHAMH JIIBOTO IILTYHOUYKA
(JIIT) (Hasdai D., et al 2003). CykynHICTh TaKuX 3MiH 00’ €IHY€ MMOHATTS «iMIeMidHOi
kapaiomiomnatii» (IKMIT). Benuki gocnimkenns 3 nurans ¢iopunonizsy GUSTO, GUSTO
Iib, GUSTO 1III, Ta ASSENT II cBiguats mpo Te, mo 29,4% maIieHTiB MicIs TOCTPOTO
IM marots o3naku XCH (Hasdai D., et al. 2003). AnatomiyHnM cyOCTpaTtoM cepreBoi
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HenocrarHocti npu IKMIT e pyOrieBi 3MiHM MioKap/a JIiBOro HITyHOUKa 3 HOro Juiiara-
€0 Ta XPOHIYHA imeMis Miokapnaa. 3HWKEHA CKOPOTIHMBICTH JIBOTO HUTYHOYKA MOXKE
YaCTKOBO BIJIHOBUTHCS 32 PaxyHOK PEBACKYJISIpU3allil: SKIIO YaCTHHA MiOKapaa MOraHo
CKOPOYYETHCS BHACITIZIOK XPOHIYHO] illIeMii, ae He Ma€ pyOIIeBHIX 3MiH, TO BiTHOBJICHHS ii
KPOBOIIOCTAYaHHs TPU3BE/E 10 MOKpallaHHs (yHKILIT 1 MOMIIIIEHHS IPOTHO3Y IallieHTa
(Allman K.C., 2002, Bonow R.O., 2011, Chua T. 2008). Taxwuii Miokap[l Ha3HBaIOTh JKUT-
T€31aTHUM, TOOTO NPUIATHUM JIO BiJIHOBJICHHS 32 YMOB aJIeKBATHOTO KOPOHAPHOI'O JKUB-
JICHHA, Ha BIIMIHY BiJl pyOIIeBO-3MIHEHOTO (HEKHUTTE3TATHOTO) MiOKap/ia, CKOPOTIUBICTh
SIKOTO HE TIOKPAIIY€ThCSI ICIIs peBacKy sipu3ailii Bu3Ha4eHHs KUTTE3MaTHOCTI CErMEHTIB
miokapma JIII € Bkpaii BayKIMBUM TIpH BHOOPi MeTOAy JiKyBaHHs mamieHTa i3 [KMIIL.

Pi3Hi criocoOu BU3HAUCHHS KHUTTE3IATHOCTI MiOKap/a MarTh CBOI IIepeBaru i Hezo-
miku (Bax J.J., 1997, Bax J.J., 2004, Beanlands RS,. 2007, Ianis. FO.A. 2009, Toxypos
b.M., Ta iH., 2012). OgHUM 13 METOJIIB OIIIHKK MiOKap/1iajbHOT JKUTTE3AATHOCTI € MarHiT-
HO-pe3oHaHCHa Bizyamizaris (MPB) cepiis 3 KOHTpacTHUM IiICUIICHHSIM MioKapia raio-
JHIEM Uil BU3HaueHHs1 BMicTy (idpo3y y crinkax cepus (Beek A.M., 2003, Kaandorp
T.A. 2005, IBanis. F0.A. 2009; Toxypos B.M., Ta in., 2012; ®enpkis C.B. 2013). V minsgn-
Kax, 7e chopmysascs GpiOpo3 (pyOlieBa TKaHUHA) Micis iepeHeceHoro IM, 301IbIyeThes
00’€M IT03aKIITHHHOTO IIPOCTOPY 32 PaXyHOK KOJIareHy, B SIKOMY KOHTpAacTHa pe4OBHHA
AKTHBHO HAaKOIMYYETHCS 1 3yMOBITIOE 110siBy Bicokoro MPT-curnany (Bax J.J., 1997, Kim
RJ, et al. 2000). 3aBnsaku BUCOKiH po3mineHiil 3naTHOCTI MPT mpu BiaMexyBaHHI KOHTp-
aCTOBAaHOTO 1 HEKOHTPACTOBAHOTO MiOKapJa Lied MeToZ Jae 3MOry BH3HAYMTH PI3HHN
CTYIIiHb MOUTHPEHHS 1HPAPKTY Ta MOCTIH(GAPKTHOTO KapAiockiepo3y (hidpo3y) y ToBIIi
ctinku siBoro nntyHouka (Kim RJ, et al. 2000, Pegg T.J., et al. 2010, Selvanayagam B.,
2004). OmgHak BiACYTHI Y9iTKi KPUTEPii CTyIeHs HAKOMMYEHHSI KOHTPACTY Yy CTiHIIi JIiBOTO
IUTYHOYKA, SIK1 TO3BOJIWIIM O Mepe0aunTH KUTTE3NATHICT CETMEHTa, TOOTO MOKITUBICTD
BiTHOBJICHHS OTO CKOPOTIUBOCTI TICIIS pEeBACKYIIPH3ALIii.

Merta poOOTH — OIIIHHWTH CTYIIHb YXKHTTE3IATHOCTI MiOKapja 3a HaKOIHYCHHSIM
KOHTPACTy B CErMEHTaxX JIBOr0 LHITYHOYKA T4 BU3HAYUTH HOTO NMPOTHOCTUYHE 3HAYCHHS
II0/I0 BiTHOBJICHHS (PYHKIIT MiOKap/ia micjisi peBacKy sIpU3allil y MaI[ieHTiB i3 iIeMIYHO0

KapIIioMioTaTi€ero.

IMAOIEHTHU TA METOIHA
VY nocnimxenns 3anyunin 40 narienTis (Big 24 10 73 pokiB, 3 HUX 3 )IHKH), 3 KIIIHIY-
HUMH 03HAaKaMU CepIIeBOI HEIOCTATHOCTI Micis meperecenoro IM, ckepoBanumu Ha MPT
cepl 3 BiATepMiHOBaHMM KoHTpacTyBaHHsIM Yy Meauunuii Llentp Cesatoi [Tapackesu Mm.
JIsBoBa Bijx yucTomana 2011 mo kBiTens 2014 poky. [HdapkT Miokapaa OyB 3a0KyMEHTO-

BaHMH KJIIHIYHO (3T1HO BUTSTY 3 icTOpii XBOpoOH) 200 3a HAsIBHICTIO NaTosioriuHoro Q Ha



120 FOPIIA IBAHIB, HEJISI OPUILMH, FOPIV ITAJIAMAPYYK

EKT, i/abo Ha ocHOBI gaHuX exokapiorpadii (HasBHICTh AUSIHOK rino- ta akinesii). [1a-
LI€HTIB TIOTIEPEIHBO 0OCTEIKYBAIH 1 JTIKYBaJIN Y BiIIUIEHHIX KapaioXipyprii JIbBIBCHKOTO
00JTaCHOTO KapAi0JIOTIYHOTO HEHTPY 4u JIbBIBChKOT 00JIACHOT KITIHIYHOT JIIKAPHI.

Cepen ycix obcrexxenux Oyno 37 wonosikis (92,5%) 1 3 xinok (7,5%). Cepenniit
BIK NalLli€HTIB cTaHOBUB 56,6+9,09 poky. 3a (yHKIIOHATBHUM CTaHOM MAIIEHTH PO3IO/Ii-
nsincs TakuM arnHOM: 710 11 pyrkmionansHoro Kitacy CH 3a NYHA BigHeceHo 9 XBOpHX,
qo [T @K — 17, no IV @K — 2. Cepennst Gppaxiiisi BAKH/IY JIBOTO IUIYHOUYKA CTAaHOBHJIA
28,5+9,83%, meniana 25% (Q1-Q4 — 20%-35%).

I3 40 marieHTiB, 3aIy4CHUX Y TOCIIIKEHHS, B 11 010 HE BUSIBIJIN AUITHOK BiATEpMI-
HOBAHOTO KOHTPACTYBaHHI, 10 JJO3BOJIMIIO BUKIIIOYUTH JTiarHo3 IM sik MOXIIMBY IPHUYHHY
CH. I3 Hux y 6 mauieHTiB mijJ yac kKopoHaporpadii He BUSIBUJIM CTEHO3IB KOPOHAapPHUX
aprepiid. B iHmux 29 mamieHTIB BUABICHO AUISHKH BiATEPMIHOBAHOTO KOHTPACTYBaHHS
THUIIOBOI JIOKaJIi3allii, XapaKTepHOT /sl HACIIJIKIB 11IeMiYHOT XBOPOOU ceplisi, 3yMOBIEHOT
pO3MaaMu KOPOHAPHOTO KPOBOOOiTY. I3 HUX y 12 marieHTiB BUKOHAHA PEBACKYIISIPU3AILis
(y 10 mamieHTiB — aOPTOKOpPOHAPHE IYHTYBaHHS, Yy 2 MAli€HTIB — MEPKyTaHHA IIaCTHKA
KOpPOHApPHOI apTepii i3 BCTAaHOBJICHHSM CTeHTa). [IOBTOPHO MaIli€HTIB OIIHIOBATH 4Yepes
3-6 MicsIiB micis peBacKyJsIpu3allii MeTo1oM exokapaiorpadii i3 OLiHKOI CerMeHTapHOT
ckopoTiuBocTi (Bix 1 om 4 GaniB) 3a mkanoro WMSI (1kana J0KaabHOT CKOPOTIHBOC-
Ti) Ta BU3HAYEHHAM IJI0OAILHOT CKOPOTIIMBOCTI JIIBOTO IIUTyHOUKA 32 MeTooM CiMIicoHa
(Lang R.M., 2005).

MPT- oOcrexeHHs ceplss BUKOHYBAJIM Ha MarHiTHO-PE30HAHCHOMY ToMorpadi
Excelart Vantage ZGV Atlas ¢ipmu Toshiba Medical System, Hanpy»eHicTh MarHiTHOTO
nons 1,5 T. Bei 300paykeHHs] OTpUMYBAJIM [IPU 3aTPUMLI JAWXAHHS 1 CHHXPOHI3yBaJIU 3
€JIeKTPOKapIiorpaMor0. BUKOPHCTOBYBaIM CTaHIAPTHI MPOEKIii. 3pi3K MO KOPOTKii oci
JIBOTO IIUTYHOYKA BUKOHYBAJIM BiJI IUIOIIMHHU KiJbLSI MITPAJIBLHOTO KialaHa 10 BEPXiBKH
i3 kpokoM 1 cm. BukopucroByBamn metoquky MPT cepus 3 BinTepMiHOBaHHM KOHTpAc-
TYBaHHSIM MioKap/a rajoiinieM. KoHTpacTHe miJICHIeHHs JOCATaIn 3a JOIOMOIOI0 Ipe-
napaty OMHICKaH, IIBUAKICTh BBEACHHS 3 MJI/C B 3araibHiit 1031 0,2vur/kr. [Ticns BBemeH-
HSl KOHTPACTHOI PEYOBMHU OLIIHIOBAIM 11 HAKOTIMYCHHS B 30HaX (iOpo3y Miokapiaa yepes
20 xBuuH, T00TO ¥ BinTepminoBany ¢azy (Kim R.J., 2000). Ouiaky ¢byHKmii Miokapaa
311HCHIOBaIM SIKICHUM (BidyasibHa ouiHka MPT- ckaHiB cepiis) i KUIbKICHUM METOIOM
(BU3HAYEHHS KiHIIEBO-AiaCTOMIYHOTO 1 KiHI[EBO-CHCTOIIYHOTO 00’ €MIB, yIapHOTO 00’ €My
- KJ10, KCO, YO, a takox ingekcoBanux 00’ emis JILI — K/10i, KCOi, YOi. [IpoBomuiu
PO3paxyHOK CIiBBiIHOMEHHS MacH (pidpo3y miokapaa no macu Bceoro JIII (Cerqueira
M.D., 2002).

Hexwurre3znatHoro TkaHUHOIO ((piOpo30M) BBaXKall MUISTHKH ITiIBUIICHOT iHTEHCHB-
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HOCTI curHaiy 4yepe3 20 XBUJIMH IIiCJIsl BBEICHHS T'aI0JiHIIO (BIATEPMiHOBaHE KOHTpAC-
TyBaHH:). 751 OLIHKK CETMEHTAPHOI MOMUPEHOCTI (PiOpo3y JTIBUHA MUTYHOUOK PO3ILTITH
Ha 17 cerMeHTiB Ha OCHOBI CTaH/IapTHOT HOMEHKJIATypH aMepUKaHCHKOT acowialiii cepist
AHA-2002 (Cerqueira M.D., et al. 2002). JI71s1 KOXXHOTO CETMEHTa BU3HAYAIN CTYIIIHb Ha-
kormuenHs kourpacty (CHK) sik BijcoTok ruromti 3 BiATepMiHOBAHUM KOHTPACTYBaHHIM
J1o 3aranbpHoi miomti cermenta (Puc. 1.) (Kim RJ, et al. 2000).

CryniHp HakONMYeHHs! KoHTpacTy B ToBuli cTiHku JIIII ouiHtoBanu 3a Takoro mika-
JIOK0: CETMEHTH, B SIKUX HE BUSBJICHO BiITEPMiHOBaHOTO KOHTpacTyBaHHS — 0 OaiB, Bif-
TepMIHOBaHe KOHTpacTyBaHHs MeHIe 25% rosuunu crinku JIII — 1 6an, Big 25 o 50%
TOBIIUHHU CTIHKH — 2 Oanu, Big 50 10 75% ToBIIMHM CTiHKM — 3 Oanwu, Oubiie 75% ToB-
mmHK crinku — 4 6amu (Kim RJ, et al. 2000, Pegg T.J. et al., 2010) . [{nst craTucTHYHUX
PO3paxyHKIiB CerMEHTapHY HNOIIMPEHICTh KOHTPACTYBaHHS BUKOPHCTOBYBAIH SIK JIUXOTO-

MIYHY 3MIHHY, PO3/IJISIIOYH 32 ME/IiaHOIo.

Puc. 1. MPT 3 BiaTepMiHOBaHUM KOHTPACTYBAHHSM, MPOEKIIis KOPOTKOI OCI JTIBOTO NITYHOUKA.
A — mToma cerMeHTa MioKap/a 3 BIATEpMiHOBAaHUM KOHTPACTyBaHHAM, B — ruromia cermeHnTa mio-
kapya 6e3 koHTpacTyBaHHs. CTyIiHb HAKOITMYEHHS BiITEPMiHOBAHOTO KOHTpacTyBaHHs 50%.

Exokapuiorpadiro BUKOHYBaJIM BCIM MallieHTaM J10 i uepe3 3-6 MICSILiB micis peBac-
KyJIsIpU3allii 3 METOI0 OLIHKK BiJHOBIEHHS CKOPOTINBOI (YHKIII cerMeHTiB. Exokapi-
orpadiuHe oOcTe)KeHHsI BUKOHYBan Ha amaparax Sonoline Versa Plus i Philips HD 11
XE matuukom 3,5 MI'1 i3 mapacTepHaIBHOTO i BEpXiBKOBOTO TOCTYMIB. 3 METOIO OIliH-
KH CerMEHTapHOI CKOpPOTIMBOCTI BUKOpHucTOBYyBaiu noaii JIII Ha 17 cermeHTiB 3rinHO
pexoMeHaamii pobouoi rpymu 3 (QyHKIiOHATBEHOI AiarHOCTHKU Acomiamii KapaioioriB
VYkpainu, perionapHy ckopormiusicts JII ouintoBanu 3a 4-6anpHoto 1mkaioro (Kopaien-
ko B.M., 2013). Ianekc mokaneHOi ckopormmBocti (WMSI — wall motion score index)
SIK IHTerpajbHUI NOKa3HUK CErMEHTApPHOI CKOPOTIMBOCTI pO3paxoByBalM 31 CyMH OaiiB

yCiX CerMeHTiB, MOMIINIEHOI Ha KUNBbKICTh BizyamizoBaHux cermeHTiB (Lang R.M., 2005).
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CerMeHT BBa)XKaJIM KHUTTE3ATHUM Y BUIIAJIKY, SIKIIO HOT0 CKOPOTIMBICTD ITICIISl PEBACKY-
nspu3anii nomnmiacs xoda 0 Ha 1 Gaur.

CraructiuuHuil aHamiz. DakTHyHMI MaTepian OMpalbOBAHO HAa MEPCOHATBHOMY
xomm rorepi Intel Cor Duo B mporpami Excel (2007). Craructuaaa o6poOka pe3yinbTariB
Oysa mpoBezieHa y mporpami “Statistica 5.0”, MedCalc 3 BUKOpUCTaHHSM OMKUCOBOI CTa-
TucTHKH, Kputepiro lamipo-Binka 1 mepeBipku HOPMAIBHOCTI PO3MOILTY JOCITiIKY-
BaHOTO Moka3HuKa. OCKUIBKH PO3IOALT OLIBIIOCTI TApaMETPHUYHHUX TIOKa3HHUKIB HE BiJIIO-
BiJlaB 3aKOHY HOPMAJILHOCTI 3TifHO 3 KpurepieM Ilamipo— Binka, ix onmcyBanm 3a Mmemia-
HOM (HWXKHIHM — BepxHii kBapTuii) — Me (Q1-Q4). CTaTicTHYHO JI0OCTOBIPHOIO BBAXKAJIN
pizauIro npu p < 0,05. Mu BUKOPHUCTOBYBaTH KOE(IIIEHT PAaHTOBOI KOpeIsLii Spearman
ta Kendall amst BcTaHOBIIEHHS 3B 53Ky MK MOKa3HUKaAMH CTPYKTYpH 1 (YHKIIT JiBOro
IUTYHOUYKA Ta MOIIUPEHICTIO (i0po3y. BukopucToByBamu y2-TecT A BUSBICHHS TPEHIY
IIPY OLHII 3B 513Ky MIXK CErMEHTapHOIO MOLIMPEHICTIO KOHTPACTYBaHHS 1 OKpAIlaHHIM
CKOPOTIMBOCTI. I BUSABIECHHS MPEIUKTOPiB (PyHKIIIOHAIEHOTO BiHOBICHHS CKOPOT-
JIMBOCTI CETMEHTIB BUKOPUCTAHO TaKi XapaKTEPUCTHUKHU SK UyTJIMBICTh 1 CHEUU(IUHICTS.
Jns mporo cxmamanu Tabnuii 3 OIHAPHUMHU 3MIHHUMH, 32 3aJ€KHY 3MiHHY TpUAMAan
MOKpalanHs (QyHKIIi cerMeHTa Micisl peBacKy/spH3allii, 3a He3aJekKHY — CTYIIHb Ha-
xormmaeHHs koHTpacty (CHK) y cermenti. 3MiHHI MO3HaYaIN KOJAMH | BUKOPUCTOBYBAJIH
tTounuit Tect Dimepa. [IpuitManu 10 yBarn ontumasibHe CIIBBIJIHOLICHHS YyTJIMBOCTI i

cneruigHOCTI TTOKA3HUKA.

PE3YJIbTATH

[MpocnexTuBHY OLiHKY pi3HuX MPT-napamerpis [uis nepeadadeHHs TOro, Y1 BiHO-
BHTKCS CErMEHTapHa i o0abHa (PyHKIIiS JTIBOTO NITYHOYKA, BUKOHAIHN Y 40 MaIieHTiB i3
CHUCTOJIIYHOIO TUC(YHKIIEO JIIBOTO MUTYHOUKA Ta O3HAKAMH CepIeBOi HepocTarHOCTi. Cy-
MapHO y 40 namieHTiB qocmiamau 680 cerMeHTiB JTiBOrO NUTYHOYKA Ha MIPEAMET BUSIBICH-
HS1 TUISTHOK BiTEPMIHOBAHOT'O KOHTPACTYBaHHS MiOKap/ia raoIiHieM 1 KITbKICHOT OIIIHKH
crynens HakornmueHHs KoHTpacTy (CHK) B Mexax kokHOro cermenTa. Y 29 mami€HTiB
BUSIBUJIM JUISHKH II3HHOTO BiJTEPMIHOBAHOTO KOHTpACTyBaHHsS Miokapaa pizHoro CHK
Ta 3 ypaKeHHSM Pi3HOI KITBKOCTI CETMEHTIB. B miomy B 1iif rpymi BMicT Macu ¢idoposy
(HaKOIMYEHHsI KOHTPACTy) y BincoTkax 10 macu miokapna JIII cranoBus 24,9+8.42%,
MmemiaHa 27%, ( Q1-Q4 — 20%-31%).

I3 29 nauienriB y 19 namienTiB Oyna mpoBeeHa KopoHaporpadist 3 METOH JI0CIi-
JOKEHHS TIOIIUPEHOCTI Ta CTYIEHsS YPaKeHHs] KOPOHAPHOTO pycia CTEHO3YIOUHM aTepo-
ckiiepo3oM. Y 8 Maii€eHTiB BUSBWIM I'€MOIMHAMIYHO 3Ha4MMe (CTeHO3 moHaa 75% abo
OKJIFO31s1) TPUCYIMHHE ypakeHHs KOPOHAPHUX apTepii, y 10 mamieHTiB — TBOCYIHHHE ypa-

JKEHHS, y 4 MaliecHTiB — OMHOCYIUHHE YPaKEHHS.
>y Y. y
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HAKOIIMYEHHA KOHTPACTY B CETMEHTAX JIIBOI'O IJIYHOUKA

[TarmieHTiB, y AKUX HE BUSABHIH JKOAHOTO CETMEHTA JIIBOTO MITYHOYKA 13 HAKOIIMYCH-
HSIM KOHTPACTY Y Ii3HIO (azy, i3 M0JabIIoro A0CHiIPKeHHS BUKITIOUWIN. Y 29 marieHTis,
3allydeHHX y TIOfajblle JOCTIHKeHHS, OmiHmM 493 cerMeHTH. 3arajbHa KiTbKICTh Cer-
MEHTIB 13 TIOPYIIEHOW CKOpPOTIUBIiCTIO — 275 (55,7 %), 13 HUX CEerMeHTIB i3 (Gidpo3oMm,
BUSIBIICHUM METOIOM BiITEpPMIHOBAaHOTO KOHTPACTyBaHHs — cymapHo 218 (44,2%), y Tomy
yucini 13 CHK y crinni 0-25% Bix ii ToBumuu — 23 cermenti, i3 CHK 26-50% —50 cer-
MeHTiB, i3 CHK 51-75% — 38 cermenris Ta i3 CHK monan 75 % — 107 cermenti (Puc. 2).

B CHK 0-25%
B CHK 25-50%
W CHK51-75%

B CHE>78%

Puc. 2. Po3mozin cerMeHTiB MioKkap/a 3a cTyneHeM HakonndeHHst KouTpacty (CHK).

TakuM 9UHOM, B OOCTES)KCHHX MAIli€HTIB, BKIIOUCHHUX Yy TTOANIBIIE IO CITiHKEHHS, TIPH
MPT-o0cTexxeHHI OyJ10 BUSBICHO Pi3HI CTYIICHI PO3MOBCIOHKEHHS (i0Opo3y y CTIHII cep-
1151, 10 1AJI0 HaM 3MOTY CTBOPHUTH TPYIH MOPIBHSAHHS IPH OIIHII 3BOPOTHOCTI 3MiH ITiCIIA
PEeBACKYJISIPU3ALIIHHUX TPOLICAYD.

BIUIUB PEBACKYJISIPU3ALIIL HA CYMAPHY CKOPOTJIMBICTB JIIBOI'O LIIJTYHOUKA
M THJIEKC JIOKAJILHOT CKOPOTJIMBOCTI JIIBOT'O IIJTYHOUYKA

[TokpareHHst cymapHOT CKOPOTIMBOCTI MICIsl peBacKyJsipu3aliii Miokap/a oiHIoBa-
JM 32 3MiHOIO (pakxiii BUKKAY JIBOTO IMUTyHOYKa IoHaiiMeHme Ha 5%. Taki mo3uTuBs-
Hi 3MiHU BUSIBIIIM y 8 mamieHTiB i3 12. YV mocmimkyBaHiil Tpymi micis peBacKyispHu3a-
il BUSBJICHO TEHACHIIIIO JIO TMOJIMIICHHS CyMapHOI CKOPOTIMBOI 3AaTHOCTI: (paKIis
BUKHUJlYy Y cepeHboMy 30iibmmiacs 1o 37,9+5,25%, a o peBackynspu3alii cCTaHOBHIIA
30,25+7,23% (P - NS). Innexe nokansHoi ckoporuBocTi (WMSI) Takox mokas3as TeH/ICH-
IIiFO JIO MOJIIIIICHHS: HOTo BelnnyrHa 3Hu3mnacs Bix 2,18+ 0,28 mo 1.8 + 0,15 (P - NS).

BIUIMB CTYIIEHA HAKOITMYEHHSA KOHTPACTY
Y CEI'MEHTI HA BIAHOBJIEHHS CKOPOTJIMBOCTI CETMEHTA

Beboro o peBackymspusartii y 12 narfienTiB ouninwim 204 cerMeHTH MioKap/a JIiBo-
TO NUTyHOYKa. I3 HUX 138 cerMeHTiB 10 peBacKyIsIpr3allii MaJIH MOPYIIEHY CKOPOTIUBICTD
(6inpme 1 Gana). Cepex cerMeHTiB i3 qucyHKIIEO y 57 cerMeHTax Npu BiATEpMiHO-

BaHOMY KOHTpacTyBaHHI He BusiBIIM (iOposy (41,3% cermentis i3 aucdyHkuieo), y 4
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cermentax CHK cranosuB 0-25% toBumnu cTinku (2,9% auchyHKIIHHIX CErMEHTIB), Y
20 cermeHTax 11eii BMicT ctaHoBHB 26-50% (14,5% cermenrtiB), y 20 cermenTax - 51-75%
(14,5% nucoyHKIIHHUX cerMeHTiB), y 37 cerMeHTax BiATepMiHOBaHE KOHTPACTYBaHHs
Oymo 6imbImmM 3a 75% ToBIIMHU CTiHKH (26,8% CErMeHTIB).

[Mokparmuiu CKOPOTIMBICTh 3a JAaHUMHU MOBTOPHOTO eXOKapiiorpadiqHoro oodcre-
JKEHHSI ITiCIIs peBacKyisipu3anii 73 cermenTH, abo x 52,9% Bin ycix aucdyHKIiitHnX cer-
MEHTIB.

Iopisasmm CHK y cermenTax, siki BiTHOBIIIN CKOPOTIHMBICTh, Ta Y CETMEHTAX, CKO-
POTJIMBICTD SIKUX HE MOKPAIIMIIACS PU KOHTPOJIBHOMY exoKapiorpadiuHoMy 00CTexeH-
Hi. [ 11p0r0 cerMeHTH 13 IUC(HYHKIIEIO 0 MPOIEAYPH PEeBaCKYIIAPHU3aLii PO3IUTIIN Ha
2 rpynu: kox 1 — auchyHKIIHHI CErMEHTH, CKOPOTIIMBICTh SKUX HE MOKpAIMIach MicIs
peBackymsipu3aii (65 cermenTis, T00T0 47,1% Bix ycix AMCHYHKIIHHIX CETMEHTIB); KOA
2: CerMEHTH, CKOPOTIMBICTD SIKMX MMOKpAIIMIach MPUHAWMHI Ha 1 0aJj1 3riIHO IIKAaIH OIiH-
K1 cKOpOoTanBOCTi (73 cermentn, abo x 52,9% Bin ycix IUCyHKIIHHUX CETMEHTIB).

[TpoanasnizyBanu JUHAMIKY CKOPOTIMBOCTI CErMEHTIB IICIs peBacKy/sipu3anii 3a-
nexxrno Bin CHK. ucdynkuiiiai cermenTH, y skux npu MPT 3 koHTpacTyBaHHSAM HE
BUsIBIIIM (hiOpO3y, BIHOBWIIM CKOPOTIMBICTB y 77,2%, cerMeHTH i3 BMiCcTOM (iOpo3y
0-25% — y 100% Bumazkis, cerMenTH i3 BMicToM ¢idpo3sy 26-51% — y 70% Bumazkis,
cerMeHTH i3 BMicToM (ibposy 56-75% —y 50% Bumnakis, cerMeHTH i3 BMiCTOM (iOpo3y
6inbie 75% —y 2,7% Bunaakis (puc. 3). To6T0, 13 HapocTaHHAM CTyneHIo (Hidpo3y HiMo-
BIPHICTh BiTHOBJICHHS CKOPOTIMBOCTI 3HMKYETHCS, P BMicTi Hibpo3y 10 50% iimoBip-

HICTB CTaHOBUTSH ITpnOIM3HO 50%, a y cerMeHTax, Ae MOmHpeHicTh Gidpo3y Oinbie 76%,

] 1 2 3 4

MRI_S

Echo_D1
. 2
- 1

%
A R E R R

Puc. 3. 3aiexHiCTh MK CeTMEHTapHUM CTyICHEM HAaKOIMYEHHS BiITEPMiHOBAHOTO KOHTPACTYBaHHS
Ta HMOBIPHICTIO BiJJTHOBJICHHSI CKOPOTIMBOCTI ITiCIIST peBaCKyJISIpH3aLlil Cepet yCiX CerMeHTiB i3 Juc-
¢yHKIi€r0. BincoTok cerMeHTiB i3 MOKpaIeHHsIM CKOPOTIIMBOCTI Y IpyIax cerMeHTiB i3 pisaum CHK.
Echo_D2 (cumniii koiip) — cerMeHTH i3 nokpamanHsM ckopommBocti; Echo D1 (momapanueswit kotip)
— cerMeHTH 0e3 IMOKpaIaHHsI CKOPOTINBOCTI ITicisl peBacKy sipu3anii; 0 — 4 - mKana CTyTeHs HaKoIu-
4YeHHsI KOHTpAacTy). Jlani npencrasineHi it 138 cerMeHTIB i3 TUCQYHKITIEO 10 PEBACKYISIPH3AILiL.
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IIIAHCH HA BiTHOBJICHHS CKOPOTJIMBOCTI HAa[3BHYAITHO MaJli: MOYKJIUBICTh (DYHKI[IOHATIBHO-
TO BiIHOBJICHHA MioKapna 3MeHIyeThes i3 HapoctanHsM CHK (Puc. 3).

LikaBuM € mutaHHst, YoMy Oinbin HiK 20% CErMeHTIB, Y SKUX HE BHSBHIN (iOpO3y
METOJZIOM KOHTPACTYBaHHS 1 AKi BUDJIAAAIH MTOTCHIIITHO KUTTE3IaTHIMH, HE TIOKPAIIAIN
CKOPOTIIUBICTh. MOXJIMBUM ()aKTOPOM BIUIMBY € 3Ha4YHA TPUBAIICTH MONEPEAHBO ICHYIO-
40i ribepHaIlii cerMenTa: HMOBIpHO, TIPU TPUBATiN riOepHAIlil 30aTHICTH O MOJIMIICHHAS
CKOPOTJIMBOCTI HU3bKA Yepe3 3MiHM MeTado0Ji3My KapJlioMiOIUTa HAaBITh NPU 30epeKeHHI
LUTICHOCTI #ioro MeMOpaHu. [HITa MOYKIIMBA MPUYUHA — HETOCTATHIN YacoBHUil iHTepBaI
MDK PEeBacKyJSIpU3alli€l0 Ta MOBTOPHUM exokapiiorpadiyHum odcTexeHHsM, 00 ribep-
HOBaHI KapAiOMIOIIUTH TOTPEOYIOTh TPHUBAIIIIOTO Yacy /IS BiTHOBICHHS CKOPOTIUBOL
byHKIIii).

OTxe, cepen yCiX CETMEHTIB i3 MOPYIICHO CKOPOTIMBICTIO HMOBIPHICTH BiIJHOB-
neHHst GyHKUIT cermenTa HaibOnbma npu maiomy CHK y BinrepminoBany ¢asy Ta npu
BiJICYTHOCTI BiATEpMiHOBAaHOTO KOHTPACTyBaHHS, i, HaBmaku, pu 3HauHOMY CHK iimo-
BIPHICTH (D)YHKIIIOHAJIBHOTO BiTHOBJICHHSI CEIMEHTA JIy)Ke MaJia.

TakuM 4MHOM, OTPUMaHI Pe3yJbTaTH AAI0Th MOXKIMBICTH 3pOOHTH BHCHOBOK, IO
KHUTTE3IATHUMH MOXKHA BB)KATH CEIMEHTH 13 HU3bKHM CTYIIEHEM HAKOIMYEHHsI KOHTp-
acty (menme 50%), CerMEHTH 13 BEIMKUM CTYICHEM HaKOIMYEHHsI KOHTpacTy (OinbIie
75%) BIIHOBIIIOIOTH CKOPOTIIMBY (DYHKIIIFO BKpail PiIKO 1 TaKi CErMEHTH MOYKHA BBayKaTu
HEXUTTE3MaTHUMU. CErMeHTH 13 MPOMDKHUM 3HAYECHHSIM CTYTICHS HAKOTIMYEHHS KOHTp-
acTy BHUMAraroTh JJOIaTKOBUX METOJIB MIATBEPIHKEHHS KUTTE3ATHOCT] (BU3HAYCHHS pe-
3epBY CKOPOTIHUBOCTI).

UYTIUBICTD I CIIEHUPIYHICTD CTYIIEHA HAKOIIMYEHHS KOHTPACTY
YV IIEPEJIBAYEHHI XKUTTE3AATHOCTI CETMEHTIB MIOKAPJIA

Ha ocHOBi BiIHOBICHHS CKOPOTJIMBOCTI CETMEHTAa MU BH3HAYalld MPOTHOCTHYHY
LIHHICTH cTyrneHs HakonwdeHHs: kouTpacty (CHK) st audepennianii sxurre3narHoro i
HEXHUTTE3IATHOTO MioKapaa. 3a MeXOBE 3HAUCHHS KPUTEPIi0 )KUTTE3IATHOCTI CerMEHTa
npuiivaimn CHK menme 50% Ha 0CHOBI HOnepeHbO MpOaHalli30BaHol TEeHCHIIIT cepen
CErMEHTIB 13 pi3HUM CTyIIEHEeM HAKOMMYEHHS KOHTpacTy (AuB. puc. 3)

Po3paxyHku 4yTinmBOCTI Ta crienu(ivHOCTI Y BU3HAYCHHI KHUTTE3AATHOCTI CETMEH-
TiB Miokapna BUKOHyBanu ais Bu3HaueHHs CHK, BukopucroByroun OGiHapHI 3MiHHI, SKi
npuiiMany 3a omuaHIo (kox 1 —mis CHK menmre 3a 50%) i 3a asiiiky (kox 2 - s CHK
6inbie 50%). binapHi 3MiHHI U1 KUTTE3ATHOTO MiOKap/a MO3Ha4YaIl HACTYyITHUM YH-
HOM: KO/l | — cerMeHTH, sIKi He BIIHOBHJI CKOPOTIIMBICTB ITICIISl peBacKy sipu3aitii; kox 2 -
KHUTTE3TATHI CETMEHTH, SIKi BiTHOBHIIN CKOPOTIIMBICTS MiCIIS peBacKysipu3arii. Buxopuc-

TOBYBaJIM TOYHUI TecT dimepa, cTaTHCTUYHA 3HAUYIIICTh OTpUMaHnX ganux P < 0,001.
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Ha ocHoBi BuKOHaHOT0 aHami3y 4ymiuBicTh nmokazuuka CHK menmie 50% ToBIIUHU
CerMeHTa y nepea0adeHHl KUTTE3AATHOCTI Miokapaa ctanoBUTh 70,8%, crierudidnicTs —
84,9%.

TaknM 4MHOM, TOKA3HUK CTYTIEHsI HAKOIIMYEHHS KOHTpacTy MeHIe 50% € 10cTaTHbo
YyTJAMBUM 1 cienn(iuHIM NPEITUKTOPOM BiTHOBJICHHS (DYHKIIIT CErMEHTa MiCJIsi peBacKy-

nspu3arii, ToOTo, JKUTTE3JATHOCTI CETMEHTa MioKap/a.

OBI'OBOPEHHSI

Bnepiie MPT cepuist 3 BiiTepMiHOBaHMM KOHTPACTYBAHHSIM JUIsl OL[IHKH YKUTTE3aT-
HOCTI MiOKapja y MaIli€HTiB i3 TNIAHOBAHOK PEBACKYISPU3ALIEI0 3aIIPOTIOHYBAIH 10 BU-
kopuctanns me y 2000 pori (Kim RJ, et al. 2000), onHak Ha qaHUi Yac KUTBKICTh Tpailb,
SIK1 T ITBEPKYFOTh JIarHOCTUYHY MiHHICTH IEOTO METONY Y TIepen0aYeHH] BiTHOBICHHS
¢yHkuii Miokapaa Haaro Maina. lle crano npuuuHOIO TOTO, 110 Liei crocid He OyB 3a-
Jy4eHHUH 10 METONIB BU3HAUEHHS JKUTTE3IATHOCTI MiOKap/a y BayKJIIMBOMY JIOCIIKEH-
Hi STICH. Jlekinabka Ipym AOCTIIHUKIB BUBYAIN 3HAUYCHHS IHTCHCHBHOCTI HAKOIMUYCHHS
KOHTPACTY B CETMEHTI ISl BiTHOBJICHHS pPETi0HAPHOT (PYHKIIIT JTIBOTO MITYHOYKA MICIIS pe-
BaCKyJISIpH3allii, y OUIbIIOCTI y 3aIy4CeHUX MAIliEHTIB Oyia 30epekeHa abo MOMIPHO 3HU-
JKeHa ckopommBicTs Miokapaa (Kim RJ, et al. 2000, Pegg T.J., et al. 2010, Selvanayagam
B., 2004). Hame nocinijpkeHHst — ofiHe 3 He0ararbox, y SIKOMY OIL[HIOBAJIN MOMJIUBICTh
BiZHOBINEHHS (DYHKIIT MioKap/a y cerMeHTax 3anexHo Bix CHK y nani€eHTiB i3 pi3ko 3HU-
JKEHOI0 CKOPOTIIUBICTIO JIiBOTrO 1uTyHO4YKa. CepenHs (pakiiisi BUKUAY Cepel] 00CTEKESHUX
marieHTiB cranoBmia 28,5+9,83%, meniana 25% (Q1-Q4 — 20%-35%).

Kim R.J. ta cniBasropu y 2000 poti 3arnpornoHyBaii MioKap/ 3 KOHTPACTyBaHHIM
MeHIe 50% TOBIIUHH CTIHKH TPAKTYBATH SIK MOTCHIIHHO KUTTE3NATHUH. ﬁMOBipHiCTL
(YHKIIIOHAJIBHOTO BiJJHOBJICHHSI CErMEHTA 3MEHIUIYETHCS 110 MIipi 3pOCTaHHS CErMEHTap-
HOI MTOIMPEHOCTI KOHTPACTyBaHHS. 78% BIZICOTKIB CEIMEHTIB i3 IUCYHKIIEIO, Y IKUX HE
BUSIBIJIH JUJISTHOK B1ITEPMIHOBAHOTO KOHTPACTYBAaHHSI, IOKPAIININ CKOPOTIMUBICTb, Y TOU
9ac sIK JKOJICH CETMEHT i3 MOMIMPEHICTIO KOHTpacTyBaHHs Oubine 75% TOBIIMHU CTIHKA
He BigHOBHB ckopormiuBy ¢ynkuito (Kim RJ, et al. 2000). Taki 3HaXiaKu MiATBEPIKYIOTh
BHCHOBKH J0CIiKeHHs Selvanayagam B. Ta criiBaBTOpiB: perioHapHa CKOPOTJIMBICTD T10-
kpaiuiacs y 82% cerMeHTiB 0€3 KOHTPAcTyBaHHSI, 1 JIUILIE Yy OJHOIO CETMEHTA 13 KOHTP-
actyBaHHsM Oinbire 75% (Selvanayagam B., 2004).

[ToniOHi pe3yabrard OTpUMaHI B HAIIOMY JOCHI/PKeHHI: AMCQYHKIIMHI CErMEHTH,
y sikux ipu MPT 3 KOHTpacTyBaHHSIM HE BHSIBIUTH (hiOpPO3Y, BITHOBIIN CKOPOTIHBICT Y
77,2%, cermenTH i3 BMicToM (hiOpo3y Oisbiie 75% 3MONIM MOKpamuTh QYHKIIIO JIHIIe
y 2,7% BunankiB. Bucoxa uymnuBicts i crienugiunicts nokazauka CHK 50% i menme

y nependadeHHi )KUTTE3NATHOCTI MiOKap/a MiATBEP/KYIOTh JOLUIBHICTh 3aCTOCYBaHHS
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1[LOTO METOAY VIS TIepe10aYeHHs HACIIKIB peBacKysipu3aitii. [IpobieMaTHaHUMH 1110/10
MIPOTHO3YBAHHSI 3MiH CKOPOTIMBOCTI ITiCIsI TPOBEICHHS PEBACKYIAPU3ALIHHIX TPOLIEAYD
€ CEerMEHTH 13 CEPEeJHIM BMICTOM KOHTpAcCTy y CTiHii (mpubmusHo 50% - 75%): y no-
ciimkenni R.J.Kim BigHoBnenns ¢yHkuii cnocrepiramm y 15% Takux cerMeHriB, y ao-
ciipkenHi B.Selvanayagam — y 25%. YV Hammx nami€eHTiB Taki CErMEHTH BiJIHOBIIIOBAJIN
¢bynkmio y 50%. MoXIMBAM MOSCHEHHSIM € OUTBIINI TEPMiH BiJl peBACKyIsIpH3aLii 10
KOHTpOJsIbHOTO obcTexenHs (3 micsiui y R.J.Kim 1 6 MicsiiiB y GLIBIIOCTI HAIIMX Malli€H-
TiB) Ta MEHIIIA TPUBAIICTH Mepiony TidepHarii. Y BUIagKkax CepeaHbOTO CTYTICHs HaKOIIH-
YEHHsI KOHTPACTY JIOLIIBHO JIOJaTKOBO 3aCTOCOBYBATH 1HIII METOJU OLIIHKHU YXHTTE3/aT-

HOCTI, 30KpeMa TeCT 3 T00yTaMiHOM I BU3HAYCHHS PE3ePBY CKOPOTIHBOCTI.

KJITHIYHUI IIPUKJIA T
[amient b., 1953 p.H. nepeOyBaB Ha cTarioHapHOMY Ji-
KyBaHHI 3 npuBony cepiieoi HegocrarHocTi [II-1V ¢yHkio-
HaBpHOTO Ki1acy 3a NYHA BHacHiTok mepeHeceHoro 3a1Hb0-
niadparmansroro IM 3 13.03.13 o 21.03.13. Exokapuiorpa-
¢igro BHsIBIIN muutATariio yiBux kamep cepus (JIIT 4,9¢cwm,

JIII — 5,9 cM), pi3KO 3HIKEHY CHCTOJIIYHY (DYHKIIIO JIIBOTO

mutyHouka (@B JIHI 20%), akixe3 3amHoxmiadparmambHOL

Puc.4. Kniniuanii npuxiaa. MPT 3 BinTepMiHOBaHUM KOHTPACTyBaHHSIM.
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crinku JII, BepxiBKH, MIKILTYHOYKOBOI II€PErOPOAKH, TIOKIHE3 IEePEAHbOI CTIHKU Ta
cepenHporo cermMeHTa 6oxoBoi crinku JIILI, imeMidHy MiTpambHy HETOCTATHICTB JISTKOTO
crynens. 27.03.2013 — MPT cepus 3 BinTepMiHOBaHUM KOHTpacTyBaHHsIM. CerMeHTapHa

MOIITMPEHICTh BiATEpPMIHOBAaHOTO KOHTPACTYyBaHHA y MiadparMaibHIA CTiHIN Ta MEpero-

Puc.5. Kniniyanit npuknan. Exokapmaiorpadis. BuzHadeHHS 3araqbHOT CKOPOTIHBOCTI METOIOM
Cimmcona. [TokparieHss 3arajabpHOI Ta cerMeHTapHOI cKopoTianBocTi. DB 35%.

pommi Oimbiie 75% (sx 6a3ampHUIA, TaK i CEPEeIHIN CETMEHTH), B 1HITNX CEIrMEHTax MIiJis-
HOK BiITEpMiHOBaHOT'O KOHTPACTyBaHHsI He BUsIBIIEHO. [lepei0aueHo BUCOKY HMOBIPHICTh
BiTHOBJICHHSI CKOPOTJIMBOCTI IMEePEeIHhOCENTANBHOI CTiHKH, BepXiBKH. KopoHaporpadis:
CTEHO3 IepeaAHboi MikIuTyHOUKoBOI risiku JIKA — 90%, cteno3 orunarodoi aprepii — 90%,
CTEHO3 1paBoi KopoHapHOi aprepil — 75%. Onepauis: aOpTOKOPOHAPHE IIYHTYBaHHS B
12.11.2013 poxky (tpucynunne myHtyBaHHs). [loBTopHa exokapaiorpadis — 05.03.2014
POKY — ITO3UTHBHA JJMHAMIKa 3arajibHo1 CKOpoTiarBoCTi. ®B 35%. CropoTnuBicTh CErMeH-
TiB niaparMaibHOI CTIHKM Ta BEPXiBKM HE BiJHOBHJIACS, CKOPOTIMBICT MEPEAHbOCEI-
TaJIbHOI CTIHKM BigHOBUIAcs. [lamieHT npaitoe, BUKOHY€E NOBCAKICHHI HaBaHTa)KeHHs, 11

¢dyHkuionanbHUit Kiac 3a NYHA.

BUCHOBKU

1. MarsiTHO-pe30HaHCHA Bi3yali3amis CepId 3 BiATEPMiHOBAaHUM KOHTPACTyBaH-
HSIM € METOZIOM Ju(epeHIIiallii ieMiuHOro Ta HeIeMIYHOTO YPaXEHHS MiOKapa JIiBOTO
HITYHOYKA.

2. Cryninp Hakonu4deHHs kKoHTpacty 10 50% rmutomyi cermenta JIUI, orpumanuii
criocobom MPT i3 BigTepMiHOBAaHHM KOHTPACTYBaHHSM, € 9y TIIHBHM i CIICIUPIIHAM KPH-
TepieM )KUTTE3AATHOCTI MiOKap/ia JiBOTO IIUTYHOUYKA y MALIEHTIB 13 IIEMIYHOI0 Kap1iomi-
oraTiero

3. CerMeHTH i3 CTYNEHEM HAKOMMYEHHsI KOHTpacTy MeHiue 50% MoxkHa BBaXkaTu
JKUTTE3JaTHUMH, TOJII SIK CETMEHTH 13 CTyIIEHEeM HAaKONMMYEeHHS! KOHTpacTy moHax 75% -

HEKUTTE3MATHUMHE. J1JIs1 OLIHKMA CErMEHTIB 13 BMICTOM KOHTpacTyBaHHs Bix 51 mo 75%



[TPOTHOCTUYHA IIHHICTb MATHITHO-PE3OHAHCHOT BI3YAJII3AILIIT V ITEPEJISBAUEHHI
KUTTESAATHOCTI MIOKAPZIA V ITALIIEHTIB 3 IITEMIYHOIO KAPJIOMIOITATIEIO 129

MOTPiOHI TOAATKOBI METOIU OI[IHKH )KHUTTE3NATHOCTI (BU3HAYEHHS KOHTPAKTHUILHOTO pe-
3€pBY).
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Bemyn. Tibepnayia miokapoa (I'M) — KaiHiuHO 6adciusuti CUHOPOMOM, AKULL 4ACO
acoyiroemucs 3i 360pOMHOI0 OUCHYHKYIEIO 116020 uLTyHOUKA. Bona nasaena maiisce npu écix
gopmax IXC, nompebdye ceocuacnoi diaeHoCmMuKU, MeOUKAMEHMO3ZHO20 Md XipypeiuHo2o
JIKY6AHHL.

Mema oOocniddycennsa — 3’acysamu yibmpacmpykmypHi 0coOIU8oCmi, mpueanicmo
orcummsl i mexauizmu 3aeubeni cibeprosanux KMIL], posmawioganux noonusy XpoHiuHux
NICAIHGAPKMHUX aHe8PUM Ni6020 WITYHOUKA, OJi YMOYHEHHS NPOSHO3Y Ui ONMuMizayii
JNIKYBAHHS YI€i Kame2opii X60pux.

Mamepianu ma memoou. YivmpacmpykmypHo oOocriounu 6ionmamu Miokapod,
OMPUMAHT NpuU 6eHMPUKVIONAACIUYT 1 "AMU XPOHIYHUX NICATHDAPKIMHUX AHEEPU3M Ni8020
WITYHOYKA, AKI GUHUKIU HA (oHI apmepianvHoi cinepmensii, a 8 00H020 3 nayicnmis Oy8
cynymuiu yykposuti diabem 2 muny.

Pesynomamu oocniosycens. Ha nepuchepii xponiunux nicagingpapxmuux aneepusm
J1I8020 WLTYHOUKA BUABIEHO MIOKAPOIanbHi KIIMUHU, AKI empamuiu kapoiocneyugiunicms,
00 micmuau azpe208ami Spanyiu 2uiKo2eHy 6 opmi po3emox (0-enikozeH), He 61acmusux
ona Miokapoa, ane XapakmepHux OaA KAIMUH NediHKU, wo C8i0YUnI0 npo 2enamusayin
Kapoiomioyumie. Taxa mpancgopmayia cnocmepieanacsa npu KOMOPOIOHUX CMAHAX,
30KpeMa npu 6UHUKHeHHI IHapkmy miokapoa Ha ¢hoHi apmepianvHOi cinepmensii ma
YyKposozo diabemy.

Bucnoseku. Ilobnusy cminok XpoHiyHUX NICAATHOAPKMHUX AHEBPUM J1I6020 ULTYHOUKA
8UABIEHO 2IOEpHO6AM] ma 2enamu3o8ani Kapoiomioyumu, AKi 30amHi  MicAyaMU
nepcucmyeamu 6 Miokapoi, adanmylouucs 00 nepedysamHs 6 YMogax cinonep@ysii.
Bonu 30ebinbuioco pytinyiomecs wiaxom 6moOpUHHO20 HeKpo3y abo anonmosy, aie e
Gacoyumyromoca makpoghazamu, K 00Ci 68aHCANOCA.

Knrouosi cnoea: nicisinpapkmua anespusma ai6020 WIIYHOYKA, YIbMPACMPYKMYypHe
PeMO0eniogants Kapoiomioyumis, en1eKmpoHHa MIKpOCKONIs.
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CARDIOMYOCITE HIBERNATION AND HEPATIZATION
IN ISHEMIC HEART DISEASE
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!Lviv Regional Cardiological Dispensary, Lviv, Ukraine
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Introduction. Myocardial hibernation is a clinically imported syndrome leading to
cardiac dysfunction and heart failure, which could be partly reversible after appropriate
pharmacotherapy or revascularization. It is revealed in ischemic heart disease various forms
and needs well-timed diagnostics and appropriate pharmacotherapy or revascularization.

The aim of the investigation was to reveal the ultra structural features of hibernating
cardiomyocytes (CMC) located near chronic post infarction aneurism wall, their ultra
structural organization, viability and mechanisms of death, as to provide rationale for
therapeutic treatment.

Material and Methods. Intraoperative myocardial biopsies were obtained during
post infarction chronic aneurism ventriculoplastic of five patients suffering from arterial
hypertension and diabetes mellitus.

Results. On the periphery of post infarction chronic aneurism wall we have revealed a
certain number of hibernating CMC without cardio specificity because they contain increased
amount of aggregated glycogen granules in rosett-formes (a-glycogen) characteristic
for hepatocytes but not for cardiomyocytes. The last classically contain dispers glycogen
particles b-glycogen. Such hepatized CMC were predominantly revealed near diskinetic
aneurism wall.

Ultrastructural changes in hibernating CMC consisted in progressive glycogen
accumulation in sarcoplasma, with mitochondria becoming altered and disorganized,
myofibrils relaxed, fragmented and decreasing in volume. Finally hibernating CMC dye
via apoptosis and secondary necrosis. Apoptotic bodies could persist for a considerable
period of time because they are surrounded by a thickend basement membrane or plasmatic
membrane and do not induce hemotaxis. That'’s why we didn t reveal their phagocytosis by
macrophages.

Conclusions.  Postinfarction cardiosclerosis is  typically accompanied —with
cardiomyocyte hibernation and their hepatisation near postinfarction aneurism wall
especially in patients suffering from diabetes mellitus. Accumulation a-glycogen in CMC
indicates their irreversible hibernation and could be the reason for invasive treatment.

Key words: postinfarction aneurism of left ventriculus; ultrastructural remodelling of
cardiomyocytes; electronic microscopy.
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BCTYII

I'ibepnaris miokapaa (') HaIeXKHUTB 10 HOBHX IMIEMIYHUX CHHIPOMIB, K1 BCE Yac-
TillIe IPUBEPTAIOTh yBary Kapaioioris i kapaioxipypris (Narula et al., 1996; Schultz and
Heusch, 2000). [lo Hux, kpiM ribepHarii, HajxekaTh Taki TOHATTSA 1 CTAaHWU: OTIYIICHICThH
Ta MEePEKOHIUIIIOHYBaHHsI (MeTa0oiYHa MiAroToBKa 110 imemii). Konnenmiro mpo I'M sk
OZIHY 3 IIPUYMH PEMOJIEIFOBAHHS CEpLIs BIIEPILIE 3aIIPOIIOHYBAB aMEPUKAHCHKUIT KapIioor
[ax0ymin PaximTooma Ha movyatky 80-x pokiB XX cT. Bid 3BepHYB yBary Ha Te, IO MiCJIs
peBackymsipu3alii Miokapzaa 3 npuBoay [XC y maiieHTiB 3MEHITYIOTHCS PO3MIPH 1 CTYIIHB
nmucyHKIi giBoro nuryHodka (Rahimtoola, 1989). 3rigHo 3 cyd4acHUM BHU3HAYCHHSIM Ti-
OepHarlig — 1e MOPYIICHHS JIOKAIbHOI CKOPOTINBOCTI MioKap/a JtiBoro nuryHouka (JILT),
sIKa BUHUKA€ BHACIIZIOK 3HAYHOTO W TPUBAJIOTO 3HIKEHHS! KOPOHAPHOTO KPOBOILIHHY.

TepmiH ribepHaris 3ano3udeHnit i3 300morii. BiH 03Ha4ae mpucTOCyBajIbHE 3MEH-
HIEHHsI CKOPOTIMBOCTI KapaioMionutis (KMLI) y BinnmoBiap Ha MOTipIIEHHS] KOPOHAPHOTO
KpPOBOTIOCTadaHHA. 3a HAsBHOCTI ribepHarii 3MeHIIyeTsesi ckopoTiauBicTe KMI] sk pe-
3yJIBTaT EHEPreTHYHOro Ae(IMTy Ta peakiis, CIpsMOBaHa Ha 30€peKEHHs KHUTTE3/ar-
HOCTI MioKapma, mpo IO CBiAYUTH BHYTPIIIHBOKIITHHHE HAIXOMKCHHS TIIIOKO3M Ta W
10HIB KaJlito. BoHM MOXyTb pearyBaTy Ha IHOTPOIIHI CTUMYIIH, a IiC/Is peBacKy sipu3atii
ribepHOBaHOTO MiOKap/a HaCTa€ HOTO JOCUTH IIBUAKE 1 3HAUHE (PyHKITIOHAIBEHE BiTHOB-
nenns (Schultz and Heusch, 2000; Heusch, 2004; Heusch and Schultz, 1996).

IToxu 0 ocTaToyHO HE 3°5ICOBAHO, K JOBrO MOXE IepeOyBaTH B CTaHi ribepHarii
MioKap 1 SKMi MiHIMaJbHUH PiBEHb KPOBOOOIry MOTpiOEH /It TOTO, 00 HE 3arkHyIN
KMLI. I'iGepHariist 0XOIUTIOE HU3KY MPHCTOCYBATBHIX PEaKIliii: BiJ MpUTHIYeHHS MeTabo-
JIYHUX MPOLECIB IO CKIAIHINIMX 1 TPUBATIIIMX NaTo(i3i0JI0TIYHUX 3MiH, SKi IPHU3BOISIT
IO CKOPOTIMBOI ctabkocTi Miokapa, nereHeparii KML] Ta ix amontosy (Dispersyn et al.,
1999; Ferrari et al., 1998; Lim et al., 1999).

3aranpHONPHHHATO, 10 ['M € KIIIHIYHO BaKJIMBUM CHHIPOMOM, SKHH YacTO acolli-
r0eThCs 31 3B0poTHOK mucdyrkiieio JIIII. Moro morpiGHo Gpati 10 yBard B MeauuHii
MpakTUIl, ockinbku I'M HasiBHa Maibxke y Bcix popmax IXC i moTpebye MequKaMeHTO3HO-
TO Ta Xipypri4HOro JIKyBaHHS.

Bincorok ribeproBannx KML] y nmamienTiB 3 pizaumu ¢popmamu [XC ocraTouHo He
BIZIOMHH, X04a pe3yJbTaTh JSSKUX JOCIIKEHb OCTaHHIX POKIB JIal0Th 3MOTY IIPUITYCTH-
TH, TII0 MaiKe y TIOJIOBMHH TAIlI€HTIB 3 BUpakeHoto mucdynkmiero JIII, B sxux dpaxiis
BUKHJy CTaHOBHUTH MeHIne, Hik 30 %, € ridepHaiiis (Narula et al., 1996; Olivetti et al.,
1997; Vanoverschelde and Melin, 2001). 3a nesskumu TaHAMH, TICIS CTEHTYBAaHHS KOPO-
HapHHX apTepiii abo aopTOKOpOHApHOro MIYHTyBaHHsS (paxiuis Bukuay JIII nokparnry-

eTbest y 34 % xBopux 31 CTaOIIBHOIO CTECHOKapii€ero. BogHowac, mporHo3 3a HastBHOCTI
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ribepHarii Oe3 BiAMOBIAHOTO JIIKyBaHHS HE3aJOBLIbHUM, @ CMEPTHICTh MALlIEHTIB uepe3
pik micns piarHoctuku aucyHkii miokapaa JILI csrae 50% (Heusch, 2004).

Kuiniko-dyHkuionansHe obctexxenHs mnanienTiB 3 IXC 1 cBoeyacHa JliarHOCTHKa
PEMOJICITIOBaHHS MiOKap/a MyXKe BaXXIIUBI /U1 BU3HAUEHHsS TAKTUKH JiKyBaHHSA. OqHAK
npoOJIeMaTHYHICTh TAKOl JIarHOCTHKHM 3yMOBIICHA CKJIQJHICTIO BUSBJICHHS TiOepHallii.
3acTocyBaHHS MO3UTPOHHO-EMICiifHOI ToMorpadii, cumHaTHTpadii Miokapma 3 aHalizoM
Nepepo3NoIiTy pajlioakKTHBHOIO TaJIil0, @ TAKOXK CTpec-exokapaiorpadist 3 1o0yTaMiHOM
MAalOTh HAHOIIbINe KITIHIYHE 3HAYCHHS UTS JOCTiKeHHS nepdy3ii Miokapaa Ta BUSIBICH-
Hs1 I'M (Heusch, 1996), xo4a «3070THM cTaHIapToM» JUisi BUBYEeHHS ribepHoBanux KMI]
€ eTeKTPOHHA MIKPOCKOITisI.

MeTta — 3’sicyBaTH yIBTPACTPYKTYPHI OCOOIMBOCTI, TPHUBAIICTh KUTTS 1 MEXaHI3MHU
3arubeni ribepHOBaHMX KMII, posramoBaHnxX MoONM3y XpOHIYHHX MiCISiH(GAPKTHAX

anespusM JILL, auist 3°sicyBaHHS IPOrHO3Y W ONTHMI3alIT JIIKyBaHHS 1i€i KaTeropii XBOpHX.

MATEPIAJIU TA METOAU

JlocmiKyBanu yapTpacTpyKTypy MigdaconepaliiHux 610nTaTiB Miokapaa oTpuMa-
HUX Y II’SITH NauieHTiB (yci 40JIoBiKM BikoM 52—64 poku, cepeaHiil Bik — 55,8 pokiB) npu
YACTKOBIN Pe3eKIlii Ta BEHTPUKYJIOIIACTHIN 5 XPOHIYHHUX MiCIAiH(GAPKTHUX aHEBPU3M
JIII, mpoBenenux 4epes 2, 4, 51 10 micsuis, a Takoxk 14 pokiB micist IEpeHECEHOro iH-
¢dapkry miokapaa (IM), sikuii BUHHK Ha (OHI apTepiaibHOI TiepTeHsii i CynpoBOIKyBaB-
cs1 3HmkeHHAM Qpaxuii Bukumy JIII (cepenns @BJILI — 36+11%). B onHoro 3 namieHTiB
OyB CymyTHIil IIyKpOBHUH miaber 2 THITy, cepeaHboi TSDKKOCTI. IHTpaomnepariinuii (6io-
nciliHMil) Matepian 06’eMoM B 2-5 MM® OTpUMYBAJIH Mifl YaC BUCIYCHHS YaCTHHU CTIHKH
XPOHIYHHMX aHEBPU3M CepIIs 3a iHHOPMOBAHOI 3rO/IM MAIIEHTIB 1 103BoTy ETH4HOT KOMicii
YHIBEPCHUTETY, SIKUH CKJIaJJeHO BIAMOBIIHO 10 [ elbCHHCHKOT IeKIIaparii.

KoHTponpHa Tpyma JOCHiIKEHb MPEACTAaBIeHa aHAJIOTIYHOK KIJTBKICTIO MTOMEPITHX
oci6 6e3 oznak IXC, AI' i I/I, y SIKMX NMPOBOAMIIN €JIEKTPOHHO-MIKPOCKOIIYUHI J0CITi-
JOKSHHSI €KCTIIPeC-HEeKPOIICii MioKkapaa, OTpUMaHUX ympomoBk 10—15 xB micis KoHCTa-
Tarii GionoriyHoi cMepTi B ymoBax JikapHi. [IpaBoBa mincTasa /uIst eKcrpec-HeKpomcii
cepIis, sika MPUPIBHIOETHCS 32 TEPMiHAMHU 0 paHHBOI aBTorcii, — Haka3 MO3 CPCP Ne667
Bix 15 xoBTHS 1976p. 1 Haka3 MO3 VYkpainu Ne§1 Bix 12 tpaBus 1992p. Kpim Toro, no-
CIDKYBIH YIBTPACTPYKTYpHY OymoBy KMII 1 ynbTpacTpyKTypy KIITHH MEYiHKH 5 01X
71a00paTOpHUX MIypiB, 00 OTPUMATH E€KBIBAJIEHT «aOCOIIOTHOI HOPMU» YIIBTPAcTpyK-
TypHO1 OyIOBM KJIITHH 3a3HAUYE€HUX OPTaHiB, YOr0 HEMOXJIMBO JOCSATHYTH Y KIIIHIYHUX
BUIIaJKax. 3pa3ku Miokapaa, sIKi oTpuMalM Iij Jac Oiorcii abo Hekporcii, QikcyBanu

1% pozunaoM OsO4, 3HEBOJHIOBAIH, JEKOHTPACTOBYBAJIM B YPAHLT aleTari Ta IUTpari
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CBUHIIIO, GoTorpadysaiu B ernekrpoHHomy Mikpockori JIKB-100-K mpwu 30iibieHH Bijg
2000 mo 15000 pa3is.

Puc. 1. Enekrponna mikpodotorpadis yactuau ribepHoanoro KMII 3i cTiHKH XpOHIYHOT micis-
indapxrHoi anepusmu JIII. I'panysn miikoreHy (o-4acTUHKH) nepeBakHO 3i6pani B po3eTku (O)
i 3aliMalOTh OLIBIIY YaCTHHY IUTOLII KIIITHHH, JI¢ e € 3aUIIK Miodiopuia (M) i MiToXoHapii
(M). Bucoka MikpoOITIiHOIIMTO3HA aKTHBHICTh CapKoJieMH (—) CBIMUNTB PO kuTTe3naTHicts KMII,
ajie BTpary HuUM opranocnenudiunocti. [ToroBuienns 6azanproro mapy (BII) KMII.
Mauient ., 52 p. Xponivyna micistingapkrha anespusma JILI. AT, III cramis. 1] 2 tumy.
36imbmr. x14 000.

Puc. 2. EnextponHa MikpodoTorpadis 4acTHHHU remnaronuTa 6110ro mypa, B IATOILIa3Mi SKOTO
OUIBLIICTD TPaHyJ IIIKOreHy (0-4acTHHKH) 3i0paHa B THIOBI Ut nedinku po3etku (O).
Konrpos. 36iib0r. x13 000
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PE3YJIbTATU TA OBI'OBOPEHHSI

Ha nepudepii xpoHigHIX TicHAiH(pAPKTHAX aHEBPU3MH CEPIl MU BISIBIUIH MiOKap-
JialibHi KIITHHY, SIKI BTPaTHIM KapaiocnenugiuHicTs, 00 MICTHIIM arperoBaHi rpaHysu
DJTIKOTeHY B (hopMi po3eTOK (0-TIMKOTeH), He BIACTUBI i Miokapna (puc. 1), ame xapak-
TEpHI1 JUIsl KJIITHH Ne4iHKH (puc. 2), M0 CBIAYMIO Npo «renaru3anitoy» KMII.

ITomane pemonemroBanus KMI BHABICHO TOJOBHO y BHUIIaIKaX KOMOPOiTHUX CTa-
HiB, 30KpeMa B pa3i BuHUKHEHHsI IM y mamienTiB Ha AT, 3a HasBHOCTI mie i L1J] 2 Tumy.
I'iGepHariis Miokapaa y OUTBIIOCTI MAIi€HTIB pinko moxonuTh Ao rematm3anii KMII, mo-
3as1K OLTBIIICTD 13 HUX BHACHIJIOK arlonTo3y (pparMeHTyIOThCS 3 YTBOPEHHSIM allONTHYHUX
Tineup (puc. 3) abo 3a3HAIOTH BTOPHHHOTO HEKpo3y. OueBUIHO, IO /I TOSIBH TeTaTH30-

Bauux KMII noTpiOHi ocobnuBi ymoBH rinonepdysii Ta imemii, siki BAHUKaIOTh Ha epH-

Puc. 3. Enexrponna mikpogotorpadis anontuanux tiens (O), ki MiCTATH IIUIEHO CHPECOBaHi i
YaCTKOBO OOMEKEHI OJJHOIIIAPOBOIO MEMOPAHOIO JICTIO3UTH IIIIKOTeHY, SIKi OTOYEHI ITyYKaMH
kostareHoBux (iopui (Ko). Boru posramosani no6musy rioepaosanoro KMI]

3 A€CTPYKTHBHO 3MiHeHHMH Mio¢iopmnamu (M®) i kanbuudpikoBaHUMU Z-JiHISIMHY,
HaOPSKINMHU MiTOXOHApisiMU (M) Ta HagMipHOIO KibKicTIO miikoreny (I).

Tauient /1., 52 p. Xponiuna micisindapkraa anespusma JILI. AT III cr. I/1 cepenHpoi TSHKKOCTI.
36ib1. x12 000.

(epii XpOHIYHOT aHEBPU3MHU CEpIIs YIPOIOBXK 2-4 MicswiB micis nepeHecenoro IM. Jloci
reratu3oBani KML] Hikum He Oynu omucasi.

[lepeBakHO ribepHOBaHI KIITHHH T'MHYTh LUIIXOM alloONTO3y, TOOTO PO3MagaroThCs
Ha OKpeMi (parMeHTH, SIKi 1HKOJIHM MPEACTaBICHI HEBETHUKIMH (parMeHTaMH 3pyilHOBa-

HUX KJIITHH, 1[0 MICTSTh JIMIIE KOMIIAKTHI MacH DIIKOTeHY, 0TOYeHI MeMOpaHoto (puc. 3).
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L1i amonTU4HI TIIBIIsI, OYEBUIHO, ACSIKHIA Yac MEPCUCTYIOTh B IHTEPCTHIIIT, 00 YacTo mepe-
OyBaroTh B OTOYEHHI «CBI)KO» CHHTE30BaHUX KOJareHOBUX (iOpwi (puc. 3).

Kpim matonoriynoi arperarii miikoreHy B renaruzoBanux KMII, npuseprae yBary
BHCOKA MIKPOTIIHOIINTO3HA aKTHBHICTE capKoyieMu (puc. 1), moaidHa 10 MHOIMTO3HOI aK-
THUBHOCTI €HIOTEJiI0 KPOBOHOCHUX Kanuisipis. Lle € cBigueHHsIM TOTO, 1110 TiOepHOBaHI it
«remaru3oBani» KMI] 30epiratoTh KUTTE30ATHICTD, OCKUTBKHA MIKPOITIHOIITO3 3a0e3Ie-
4yye yepe3MeMOpaHHUN TPAHCIIOPT CyOCTparTiB XapuyBaHHs Ta eJIiMiHAIil0 METa0OOJITIB,
MOiOHO JI0 €HIIOTEINiF0 KPOBOHOCHUX KaITiJIsAPiB.

JIis migTBEepIKCHHS TOTO, IO JesiKi riOCpHOBaHI KIIITHHM HAOyBarOTh YJBTpa-
CTPYKTypHO{ TOAIOHOCTI 0O TeMmaTOIWTIB i BTPATHIIM OpraHOCHEeNH(igHICTE depe3 Io-
SIBY O-IJIIKOTEHY, MM JIOCIIIIMIIN YJIBTPACTPYKTYpY KIIITHH MEUiHKHM 01X J1adopaTopHUX
IIypiB, U SIKUX, SK BiZIOMO, XapaKTepHa HAsBHICTH TPaHYIN O-TIIKOTE€HY, arperoBaHUX
y po3eTku (puc. 2). Mu MepeKOHaIUCh, M0 Yy T'eNaToluTax MeYiHKH (pUC. 2) TIIKOTeH
CIpaBai PO3TAIIoOBaHUN Y (GopMi po3eTok (o-TiikoreH). [IopiBHSHHS BHUSABICHUX HAMH
po3eTok o-riikoreny B ridepHoBannx KM monunu (puc. 1.) Ta o-miikoreHy B rernarouu-
Tax 1ypa (puc. 2.) BUSBIIN, [0 MK HUMH iCHY€ ITOBHA YIBTPaCcCTPYKTYpHA ITOMIOHICTB,
110 MiJATBEPIPKYE BTpaTy nesikuMu rideproBannMu KML, posraimoBanumu Ha nepudepii
micngiHGapKTHOI aHEBPU3MH JIIBOTO IUTYHOUYKA, OPTaHOCIICIM(IYHOCTI Ta BUHUKHEHHS
rernarusarlii, BiITak BTpary HUMH 3J1aTHOCTI JI0 CKOPOUESHHSI.

BusiBunocs, mo anmontuyaro 3mineHi KMI] Ta ixHi ¢pparMeHTH HE MiIATaloTh MIBU/I-
KoMy (aronurosy Makpodaramu, sik npuiiHsaTo BBaxxatu (Schultz, 2000; Vanoverschelde
& Melin, 2001), 60 BOHK OTOYCHI €JIEMEHTapHOIO MEMOPAHOI0, BiATaK HE CIPHYUHSIIOTH
XEMOTaKCHUC, BIACTUBHH JJIsl HEKPOTUYHO-3MIHEHHX KIIiTHH. KpiM TOro, 3a BiJICyTHOCTI
JIOCTaTHHOTO KPOBOIOCTaYaHHs MEePHPYOLEBUX TUISTHOK Ha mepudepil XpoHidHOI aHEeB-
pusmu JILI Tynu He npoHuKaoTh Makpodary, ski 31atHi 10 garounTosy. ['ibepHOBaHi Ta
rernatr3oBani KML] 3me6inpimoro pyifHyBaaucs BHACHTIIOK JTi3UCY CapKOJIEMH, IO iX 0TO-
yye. Takuit Mmexanism eniminanii ribepHoBannx KMII BifnoBijiae NOHSTTIO BTOPUHHHUNA

HEKpPO3, X04a AesKi 3 HUX MiAIATal0Th alloITo3y.

BUCHOBKH
Bnepie BusiBneno ¢penomen renarn3aiii ribepaosanux KML, siki mictaTbest mooinsy
PYOIB i CTIHKH XpOHIYHOI aHeBpru3MHE cepiis. ['16eproBani KMI (1o MicTsaTh -4acTHHKU
IJIIKOTeHY) 1 rernaru3oBaHi KINTUHU (IO MICTATh (-4aCTHMHKH DIIKOT€HY) 3/IaTHi MICSLSIMA
MIEPCHUCTYBATH B MiOKAP/Ii, aIalTyFO4UCh JI0 TIepeOyBaHHs B yMOBax rinonepdysii. [Toctymo-
BO BOHH PYHHYIOTBCS LIIJISIXOM JI3HCY CapKoJieMH, a00 LUTOILIa3MaTHYHOT MeMOpaHH, 0To-
YyIOYOl aIfONTHYHI TUTBI, IO Bimaimwmcs Bin rideproBannx KMLI. Mu He cniocTepiranm

(aroruTo3y MakpodaraMmu aronTHYHHUX TiJIe1b, 00 BOHH 31€01IBIION0 MepeOyBaIn y MiCIIsIX
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rimorniepdys3ii Miokapra, Kyau He MPOHUKAIN Makpodard, i Oy’ OTOYeHi OTOBIICHNM Oa-
3aJIbHUM IIapoM a00 LUTOILIA3MATHYHOI MEMOPAHOIO, 1110 3a1001rano XeMOTAKCHUCY.
Kymymsmis rparyn mikoreny B KML y ¢opMi po3eTok (a-TimiKoTeH), XapaKTepHIX
JUIS TETIATOLUTIB, CBIYMTH PO TSHKKY XPOHIUHY W HE3BOPOTHY TiOCpHAIliI0 KapAioMiolH-
TiB, III0 MO OyTH TOJATKOBUM ITOKa3aHHIM JO0 XipyprigHUX METOIIB JIiKyBaHHS XPOHIU-

HUX MICIAiHPAPKTHUX aHEBPU3M JIIBOTO IITyHOUKA.

BIBJIIOI' PAOIYHI ITOCUJIAHHA

1. NarulaJ., Haider N., Virmani R. et al, 1996. Apoptosis in myocytes in end-stage heart
failure. N. Engl. J. Med. 335, 1182-1189.

2. Olivetti G., Abbi R., Quaini F. et al, 1997. Apoptosis in the failing human heart.
N. Engl. J. Med., 336, 1131.

3. Dispersyn G. D., Ausma J., Thone F. et al, 1999. Cardiomyocyte remodelling during
myocardial hibernation and atrial fibrillation: prelude to apoptosis. Cardiovasc Res.,
43, 4, 947-957.

Heusch G., 2004. Myocardial hibernation. Circulation research, 8, 94, 1005-1007.

5. Heush G., Schultz R., 1996. Myocardial hibernation: adaptation to ischaemia.
Eur. H. J., 17, 824-828.

6. Ferrari R., Visioli O., Ferrary F. et al, 1998. Hibernating myocardium: its pathophy-
siology and clinical role. Mol. Cel. Biol., 186, 1-2, 190.

7. Lim, Fallavollita J. A., Hard R. et al, 1999. Profound apoptosis-mediated regional
myocyte loss and compensatory hypertrophy in pigs with hibernating myocardium.
Circulation., 100, 2380-2386.

8. Rahimtoola S. H., 1989. The hibernating myocardium. Amer. Heart J., 117, 211-221.

. Schultz R. Heusch G., 2000. Myocardium Hibernating. 84, 587-594.

10. Vanoverschelde J. J., Melin J. A., 2001. The Pathophisiology of Myocardial Hiber-
nation : Current Controversies and Future Directions. Progr. Cardiovasc. Dis. 43, 5,
387-398.

Crarrs magiinuia 20. 10. 2015
[Micns noonpamroBanus 28. 11. 2015
[puiinsra no apyky 15. 12. 2015



IMpaui HTIHI Proc. Shevchenko Sci. Soc.

Men. mayku 2015. T. XLIIL C. 139-149 Medicine 2015. Vol. XLIII. P. 139-149
OpuriHanbHi TOCTIPKCHHS: Research:
KuninivyHi HayKu Clinical sciences

YK 616.132.1/.2-089.86

Oksana ZAYACHKIVSKA'!, Nataliya DOROSH?, Maryana ZVIR,
Anna KOZAKOVA!, Myhajlo PLYATSKO?, Oleg DOROSH**, Irena YERMAKOVA?

DETECTION OF EARLY RISK FACTORS OF STRESS IN
STUDENTS USING ,,SMART LION“ M-HEALTH TECHNOLOGY

!Physiology Department, *Department of Medical Informatics,
3Department of Internal Medicine No. 1, Lviv National Medical University, Lviv, Ukraine,
ozayachkivska@gmail.com, nvdorosh5454@gmail.com

‘International Scientific-Training Center for Information Technologies and Systems,
National Academy of Sciences, Ministry of Education and Science,
’National University ,, Kyiv-Mohyla Academy*, Kyiv, Ukraine

Introduction. Modern methods and means of health monitoring involving mobile
phones (m-Health) can soon become widespread personal health assistants ensuring
strong motivation for optimization of the healthy lifestyle. Despite the major advances in
understanding the pathogenesis of mental health and internal diseases, the research of the
early risk factors that affect the health of young adults has become a priority in medicine.

This study is aimed at creation of a new «in silico» diagnostic medical technology,
which could provide efficient and convenient approach to personal/doctor’s control and
analysis of health (longevity operative informative technology, acronym: SMART LION)
for the purpose of investigating the impact of lifestyle on health of medical students and IT
(Information Technology) students.

Methods. We held a cohort study using a sleep diary, stress reaction, alexithymia and
sleep/health-related data of about 100 students (56 females and 44 males aged 18-24)
focusing on body weight index (BWI, norm = 18.5-24.9), sleep pattern (timing, duration
per day/week), physical activity related to sport exercises and duration of daily sitting
time, including work with computer (divided into 3 groups: I-low, 2-regular, 3-intense),
learning performance (divided into A, B, and C classes), incidences of acute respiratory
infections (ARI) per year (divided into low — <4 times a year or high - >4 times a year. The
study involved m-Health programs «Your nervusy and «Analysis of the HRV» for Android
smartphones and tablets.

Results: BMI<18.5 was found in 22% (19% of female, 3% of male) of students; normal
BMI—in 76% (35% of women and 41%of men), and BMI > 24.9 — in 2% of MSS. Forty-three
percent of students in group 1 engaged into physical activity, as did 50% of those in group 2,
and 7% of students in group three. Sixty-eight percent of students worked on their computers
for more than 6 hours a day, and 32% - less than 6 hours. The daily lack of sleep (6 hrs and
less) was found in 43% of students; 6-7 hrs of sleep - in 42% of students, and > 7 hrs - in
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15% of students. Academic performance: 26% of medical students who participated in the
study belonged to group A, 56% - to group B, and 18% - to group C. The students identified
inability to cope, helplessness, increased psychological pressure, mental tension, and
excessive workload as main stress factors. Students’ own estimation of stress was confirmed
by 87% of male and 61% of female students while HRV estimation revealed sympathetic
hypertonus in 94% of female and 75% of male students. The incidence of ARI >4 times/year
was the highest in the first group (53%). Circadian dysfunction (CD) was recognized by
about 65% of persons, students with moderate and intense physical activity fell ill 3-4 times
a year. Students who sleep less than 6 hrs a day (16%) had a C academic level, all of them
had ARI more than 4 times a year.

Conclusion: Our pilot study has shown that CD and increased sitting time are the early
risk factors in student s lifestyle. The comprehensive specialized multi-function personalized
application SMART LION with client-server architecture will help to recognize early
changes in human behavior, mindset, and emotional state, which can be induced by CD
and increased sitting time as soon as possible, and stimulate the student’s interest in and
preparedness to lead a healthy lifestyle.

Key words: mHealth, risk factors, student health, circadian rhythm, stress, sitting time.
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Bcemyn. Hessaoicarouu Ha 3HauHi yenixu 6 po3yMiHHI RAmMo2eHe3y NCUXIUH020 300p08 s
ma 3ax60PI06aHb GHYMPIUWHIX OPeaAHI8, OOCTIOICEHHS PAHHIX YAKMOPI8 PU3UKY, K 6NIU6A-
10mb Ha 300p08 s Mon00I, € npiopumemom y meduyuni. Cyuacni memoou ma 3acoou cno-
cmepedicents 3a 300p08 M yepe3 MoOinbHi npucmpoi (cmapm@onu, nianuwemu mowo) —
mHealth nezabapom mooicyms cmamu wWupOKONOWUPEHUM NOMIYHUKAMU OIS 3a0e3neueHHs.
300p08 51 IHOUBIOYMA, CMEOPIOIOYU CUTbHY MOMUBAYII0 OJisi OOMPUMAHHSA MA ONMuMizayii
300pP06020 CROCOOY HCUMMsL.

Jlane Oocnidsicents cnpsmosane Ha Cmeoperts Hooi «in Silicoy diacHocmuuHol mexHo-
J102TT MEOUUHO20 CNPAMYBAHHS, IKA MOdIce 3a0e3neuumu eqheKmueHuLl ma 3pyuHuLl nioxio 0o
NepPCOHANbHOLO/NIKAPCLKO2O KOWMPONI0 ma ananizy cmany 300poe’s (Longevity Operative
Informative Technology, axponin: SMART LION), w06 oocrioumu ponv 6niugy yupkaoHux
nopyuwens (L[I1) na 300pos’s cmyodenmis-medukie ma cniyoenmis (axkyibmemis iHgopma-
YIUHUX MEXHONO02I.
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Memoou: Kocopmmue 00CniodiceHHsl, wjo GKIIOUAN0 6 cebe GUKOPUCMAHHS WOOEHHUKA
CHY, OYIHKY nepyenyii cmpecy, anokcumemii, 30ip OAHUX NPO COH MA THWUX NOKA3HUKIG,
noe ’sa3aHux 3i cmanom 300pog’s, Oyno npogedeno Ha 100 cmyodenmax (56 oci6 acinouol
cmami, 44 ocobu yonosivoi cmami, éikom 18-24 poxie), npudinsarouu ocoonusy ysazy inoekcy
macu mina (IMT, nopma 18.5-24.9), peacumy cHy (vac, mpusanicnov RpomsacomM OHsl, MUdIC-
H51), QDI3UMHIL aKMUHOCMI 8i0NOGIOHO 00 (DIZUUHUX HABAHMAICEHb MA MPUBALOCME YACY
npo8e0eH020 y CUOSUOMY NOTONCEHHT WJOOHS, BKIIOUHO 3 YACOM PODOMU 3 KOMN 10mepom
(po3nodinennss Ha 3 epynu: 1-nHusvka, 2-pecynspHa, 3-iHMeHCUSHA), NPOOYKMUBHOCHE HA-
suanns (oyinoromocs 6 A, B, C knac), sunaokam eocmpux pecnipamoprux ingexyiti (I'Pl)
(<4 abo >4 pasie/pix) 3 euxopucmannam m-Health npoepam “Bawa nepsosa cucmema”
(“Your nervus”) ma «Ananiz eapiabenvnocmi cepyesoco pummy (BCP)y» (“Analysis of the
HRYV”) ons cmapmehonie i nnanuemis 3 onepamusHoio cucmemoro Android.

Pesynomamu: IMT <18.5 pospaxosanuii y 22% (19% sucinox, 3% uonosixis), Hopman-
nutl IMT —y 76% (srcinku - 35%, wonosixu - 41%), IMT > 24,9 —y 2% obcmedicenux. @izuu-
Ha akmueHicmy 1 epynu eusienena 6 43%, 2-i—y 50%, i 3-i —y 7% oci6 i3 3aeanvhoi epynu.
Tloscaxoenna mpusanicms pobomu 3 komn tomepom > 6 200 cnocmepieanacs y 68%; < 6
200 -y 32%. ll]o0enna necmaua cHy (mpusanicms cHy 6 200 i MeHwie) HasigHa 6 42,85%; con
npomsieom 6-7 2ooun —y 42%, > 7 200 — y 15,73%. [Ipooykmusnicmo nasuanus. knac A y
26%, B - 56%, C - 18% 610 3azanvbHoi Kiibkocmi odcmediceHux cmyoenmie. 3axeoprosanicms
Ha I'Pl > 4 na pix susienena y 26%, < 4 pasu na pix — y 74% cmyoenmis. Piéenv eucokoi
mpugodcnocmi  [T-cmydenmie Hna momenm eunpodyséansv ckaaoas 30%, cepednvoi-60%,
Huzvkoi -10%. Bin oyinwoeaecs 3a donomozoio memoouxu (wxanu) Cninbepea-Xanena, a
maxodc npoepamu “‘Bawa nepsosa cucmema’ (“Your nervus’) Ons eusHauenHs piGHs
cmpecocmivikocmi. [lkana ckradanacs 3 40 numans, cnpamMoSaHux HA GUIHAYEHHS PedK-
MUGHOI ma 0coOUCMiCHOT MPUBOICHOCII.

Hesoamnicme enopamucsi 3 nocmagieHum 3a60aHHsAM, Oe3nopaoHicme, 30inbuieH s
NCUXONO2IYHO20 MUCKY, NCUXIUHE HANPYICEHHS MA 3AHAOMO GeluUKe HABAHMANCEHHsS OYIu
20NI06HUMU CAMOCMITHO OYiHeHuMU «dunnukamu cmpecy». Camooyinky cmpecy niomeep-
ounu 87% i 61%, a oyinka BCP eusiguna cumnamuynuil cinepmonyc 6 94% i 75% cmyoen-
mig Jicinouoi i uonosiuoi cmami, 6i0nogioro. 3axeoprosanicme Ha I'Pl > 4 pasu / pix 6yna
Havsuworo y 1 epyni (53%). /] eusnaromvcs 6 6nuzvko 65% ocib, cmyoenmu 3 ROMIPHOIO
ma iHMmeHCcusHo QizuyHoi akmueHocmi xeopinu 3-4 pasu Ha pik. Akademiunuil pigeHb Kia-
¢y C susignenuil y cmyoenmis, siki cnissmes MeHuie 6 200 Ha oenw (16%), y ecix nux wacmoma
I'PI > 4 pasu / pix.

Bucnoeok: Hawi nonepeoni pezynomamu nokasanu, wo L] énnusae na 300pos’s cmy-
Oenma. Komnnexcna, cneyianizoeana, mMyntemu)yHKyionanibua nepconanizosana npocpama
SMART LION i3 cmpykmyporo Kiienm-cepeep 00noMOodice 8 HAuEUOwUL Cnocio 6ussumu
PAauHi 3MIHU 8 NOGEOTHYI IOOUHU, 1T MUCTEHHI Ma eMOYIlIHOMY CMAHI, KL MOJICYMb Oymu
sukaukani LIJ{ i 30inbuiennam npoeedenozo 4acy 6 cuosiiomy noa0diCeHtl, a maKodic po3eu-
samume 3ayiKasieHicmy I 20MOGHICMb CIMYOeHmMi6 00 6€0eHHsL 300P06020 CROCOOY HCUMMISL.

Knrwuosi cnosa: m-Health, paxmopu pusuxy, 300pos’s cmyO0enmis, yupkaoHuti pumm,
cmpec, 4ac 6 CUOAUOMY NOTOMHCEHHI.

INTRODUCTION
Modern digital health systems are innovative opportunities for health care and
interaction between patient and medical staff, which is often based on informative
computer technology (ICT) cloud-, telemedicine-, and mobile phone approaches (mHealth)

(Eyesenbach, 2001). Involvement of patients (consumers) into preventive care via modern
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channels of information delivery (smartphones or tablets) is the global trend aimed at
monitoring well-being, health control, and easy connectivity with health professionals via
ICT gadgets (Free, 2013; Adibi, 2015). According to the data of the European Research
Counsel for 2015, 97,000 of mHealth apps are currently available and 70% of them target
costumers and their well-being & fitness while 30% are aimed at health professionals. In
the meantime, modern everyday social life is characterized by overload of stress related
to circadian dysfunction, caused by “blue light” from multi-screen influence (PC, laptop,
desktop PC, tablets, e-readers) or lack of sleep, insomnia (Chang, 2015; Stevens, 2015),
and wide common “desk-style” lifestyle inducing additional constant negative impact
on health (Proper, 2011; Martins, 2015). Recent data have shown that sitting for a long
time is a kind of a “second smoking” habit. It causes endothelial dysfunction (Thosar,
2015), along with chronodisruption (Karatsoreos, 2012). Current changes in population
dynamics (migration, social isolation, family disintegration or war-time), as well as
barely tolerated population diversity, also belong to the negative factors that impact health
(Gouin, 2014; Mikal, 2015), cognitive functions and memory (Garett, 2010). Therefore,
they can be interpreted as additional present-day lifestyle risk factors. It is well known
that development of Alzheimer’s disease spectrum (AD), according to the data of the
Karolinska University (2013-2015), Mayo clinic reports (2014-2015), and Harvard
and USLA studies (2012-2015) related to vascular dementia and accelerated aging,
often started at young age, sometimes even before 30 and was clinically invisible and
generally ignored (Shaw, 2013; Knopman, 2014). The ranges of behavioral disturbances
and cognitive impairment in AD genesis and their neuropsychological performance
scores have been investigated in the last years. Recent studies point out the link between
stressful life events and depression, being the prodromal stage of AD, as well as with
Hfrailty”, described as the decreased ability of an organism to respond to stressors (Assari,
2015; Robillard, 2015). Besides, changes of cognitive reserve, an individual difference in
mind’s resistance to brain injury by numerous environmental or inner factors, is generally
considered as a measure of regulatory influence induced by chronic stress (Rickenbach,
2015). There are also numerous data proving that melatonin, being released in an age-
dependent manner, helps the organism to anticipate periodic changes in the environment,
and consequently represents important adaptive mechanisms allowing the organisms to
survive under markedly altered conditions (Zayachkivska, 2007-2014; Kepka, 2015; De
Berardis, 2015). Melatonin-related biological circadian rhythms play an important role in
physiological functions and adaptation to stress (Yamanaka, 2014). Moreover, circadian
dysfunction contributes to the incidence of a wide range of clinical pathological conditions
including sleep disorders, inflammation and even carcinogenesis (2007-2014). In fact,
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disorders of melatonin release associated with social stress and circadian dysfunction
caused by environmental factors (“blue light” influence, lack of sleep) may be hidden by
adaptive reactions of the organism and only integrative approach of mHealth can reveal
the abnormalities. If this is correct, integrative evaluation and regulation in real-time mode
by mHealth multi-monitoring of personal physiological parameters during the stress, sleep
and daily activities, as well as of psychological changes, along with imaging of neural
processing, should reflect early asymptomatic (preclinical) or thinking difficulties (mild
cognitive impairment) stages of AD, which are a critical “window” for disease-modifying
treatment. Currently, there are many medical gadgets and mobile devices that provide a
different discrete information about health: pulse, blood pressure, the level of physical
activity, the number of burned calories over time, time and phases of sleep, and others.
However, there are not enough software tools for effective analysis of the data taking into
account the possible impact of some parameters on the other ones, which would allow
identifying risk groups and preventing potential diseases, as well as creating programs for
corrective feedback.

Therefore, our aim was to create a new «in silico» diagnostic tool for efficient and
convenient personal and medical control and analysis of health, lifestyle and stress-induced
living behavior via mHealth approach using software “SMART LION” (Longevity
Informatics Operative Navigator) based on “Multi-scale Modular Mathematical” (3M)

analysis.

SUBJECTS AND METHODS

One hundred apparently healthy students (56 female and 46 male) of the Lviv
National Medical University (LNMU) and the National University «Kyiv-Mohyla
Academy» (KMU) aged 19-24 were enrolled in a cohort study. The data collected
included anthropometric results (height measured by standardized stadiometer and weight
measured according to EP240 (Ukraine), calculation of body mass index (BMI, normal =
18.5-24.9), sleep pattern investigation (timing, duration per day, and week), identification
of duration of sitting time and physical activity (divided into 3 groups: 1-low, 2-regular,
3-intensive), academic performance (divided into A, B, and C classes according to
academic reports), and incidences of acute respiratory infections (ARI) per year divided
into: low <4 or high >4 times/year. In addition, stress perception and alexithymia were
tested. All subjects underwent an investigation by m-Health program «Your nervus» and
«Analysis of the HRV» for Android smartphones and tablets (Dorosh, 2015). The Ethics
Committees of the LNMU and the International Scientific-Training Center for Information
Technologies and Systems approved the design and study protocol. Collecting integrative
data of human parameters, “SMART LION” allowed conducting a comparative express-
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analysis (normal, borderline, abnormal) for identification of risk groups, and revealing the
integrated indicators (indexes) for complex and professional analysis.

Structural organization of Smart Lion health navigator includes client and server
parts (Fig. 1). Structural organization of the client-server part of such system intended
for personalized healthcare envisages the following elements at the client level: user
identification procedures; transfer of data from medical sensors and devices or data input
with the help of keyboard; establishment of a local database, local computing module,
and polls; performance of express analysis, and display of results. A global database
is formed on the server, and a comprehensive analysis (e.g. of heart rate variability) is
carried out. Its results are further used for the production of corrective recommendations.

Android Studio integrated development environment (http://developer.android.com/tools/

ingroais, pregrass and recommendations

Fig. 1. Structural organization of the Smart Lion health navigator (Dorosh O., et al 2015).

studio/index.html) was used for health navigator software development. Examples of the
developed software systems include «Your nervus» and «Analysis of the HRV» m-health
programs for Android smartphones and tablets. « Your nervus» has a set of test questions to
determine the stress level of a person (perception of stress, alexithymia and anxiety). The
software allows analyzing the answers to the questions given by key schemes of different
difficulty levels and displaying the analysis results on the screen of personal mobile
devices. Medical gadgets with built-in pulse sensors, like MioFuse fitness bracelet (fig.2),
were used to test the «Analysis of the HRV». The heart rate was being monitored for 10
hours. A comprehensive professional analysis of HRV via the server was done using the

methods of spectral analysis of functions in different bases, including the maximum and



DETECTION OF EARLY RISK FACTORS OF STRESS
IN STUDENTS USING “SMART LION” M-HEALTH TECHNOLOGY 145

average values of heart rate (HRV), the analysis of time intervals (RR), and calculation of
the following parameters: MHR - mean heart rate, mRR - mean RR-intervals, pNN50 - the
number of pairs of successive NN-intervals that exceed 50 milliseconds. In determining the
distribution of cardio intervals we defined: Mo - fashion, meaning the level of functioning
of the cardiovascular system; the most frequently observed Amo - amplitude modes;
power value influences of sympathetic part in autonomic nervous system (ANS), which are
most frequently observed; and VAR - variational scale, a measure of power influences of
neurohumoral regulation. SI is the regulatory systems tension index showing the degree of
regulatory systems tension (a measure of the activity of the central benefits of autonomous
regulatory mechanisms). In the process of Fourier spectral analysis we evaluated: ULF —
the power over extremely low-frequency components for measuring very low power
influence of neurohumoral control, it is associated with thermoregulation or other long-
term control systems, such as renin-angiotensin system and the sympathetic part of ANS;
VLF, LF - extremely low-power and low-frequency components for measuring low power
influence of neurohumoral control, they are associated mainly with the sympathetic and
parasympathetic parts of ANS. In the course of research, we also recorded HF - high-
power components for measuring the power of high impact neurohumoral control (it is
predominantly associated with parasympathetic part of ANS); TP - total power spectrum
of HRV for measuring power influence of neurohumoral control; LFnorm - normalized
low-power components; the relative level of low-level of neurohumoral control associated
with impact of sympathetic part of ANS; HFnorm - normalized power high-frequency
components for measuring the relative level of the high-level of neurohumoral control,
associated with the relative level of the parasympathetic part of ANS; LF / HF - ratio of
low capacity and high-frequency components determined by measuring the balance of
low- and high-frequency parts of control to detect a disbalance in ANS control.

Statistical analysis of all data was done using the Statistica 10.0 (Statsoft, USA)
statistical package.

RESULTS AND DISCUSSION

Main anthropometric data and normal range of BMI were found in 76% (35% -
women and 41% - men) of students while the incidence in BMI changes reached 24%.
The tendency of BWI being less than 18.5 was found in 22% (19% of women, 3% of
men) of students and BMI > 24.9 in 2% of the subjects, which indicated the first grade of
obesity. Forty-three percent of students of the 1 group, 50% of students of the 2 group, and
7% of students of the 3 group were physically active. The parameters of daily duration
of computer work have shown that all students spend about 4 or more hours at their

computers. In 68% of subjects out of the total study group, this indicator exceeded 6
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hours, and in 32% it was less than 6 hours or about 4 hours, which confirmed a prolonged
daily sitting time and the excessive influence of the “blue light”. The data from student
sleeping diary records have shown that daily lack of sleep (6 hours and less) was present
in 43% subjects; 6-7 hours of sleep - in 42%, and > 7 hours — in 16% of subjects. CD
was recognized in about 65% of persons. The students’ academic performance, according
to their grades was as follows: 26% of students had “A” grades, 56% - “B” grades, and
18% - “C” grades. The incidence of ARI that exceeded 4 times/year was found in 26% of
subjects, and less that 4 times/year — in 74% of subjects. The incidence of ARI >4 times/
year was highest in the 1st group (53%), i.e. the students with moderate and intensive
physical activity fell ill 3-4 times a year. Students, who sleep less than 6 hours/day (16 %),
had “C” grades, and all of them had ARI >4 times/year.

Inability to cope, helplessness, increased psychological pressure, mental tension
ant too much workload were main self-estimated “stress factors” determined by “Your
nervus” app. Self-estimation of stress in the study group was confirmed by 87% of female
and 61% of male students. Analysis of HRV on the basis of the heart rate data and R-R
intervals, which was done using the «Analysis of the HRV» by medical gadgets with built-
in pulse sensors (on fitness bracelet MioFuse (Fig.2)) together with spectral analysis, has
shown normal functioning of ANS or parasympathetic influence (vagotonic impact) in

25% of women and 48% of men that were included into the cohort study.

< Back  FUSE Workout
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63 10:00:00 492
AVGHR TIME DISTANCE(km)
® 0

Statistics
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Fig. 2. The study of heart rate using MioFuse Fitness bracelet.
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Fig. 3 shows a case study of HRV in a 21-year-

.‘I"I“nllllmm old male student with no stress according to his
self-estimation and data of “Your nervus” app.

MHR: 100(1ha)  pNNSO: 0.09 (%)
MRF: 598 () NNEG: @

In the course of testing, the program received the
following indicators: MHR = 95 (1 / min); mRR =
628 ms; pNN50 = 0.036%; NN50 = 75; Mo =
650 ms; Amo = 0.124%; VAR = 2,967 ms; SI =
100,019 ms; ULF = 8,776 ms2; VLF = 1,930 ms2;
Al e e e LF = 1,928 ms2; HF = 17 ms2; TP = 12,651 ms2;
ey e LFnorm = 0.9912; HFnorm = 0.0087; LF / HF =

(

VLF: 1930 (Me"2) LFnamm: 09912 . .

LF: 1928(wo2)  HEnom: 00087 113.41. A formal diagnosis of moderate strength of
HF: 17 (uc"2) LFHF: 11341

HRYV; the advantage of the high-level regulation;

R o oo e,

low risk of a fatal condition.
The results obtained by the “Analysis of the
HRV” app reflected the disbalance in ANS with

B R a shift to sympathicotonic hypertonus in 75% of
Mo RS0 e BRVARATH 1) female and 52% of male students.
Amo: 0,3%3% Sl: 28 (me)

There are several important limitations of this
Fig. 3. HRV research by time intervals  pilot study. Sharply increased degrees of stress
and spectral analysis. perception and the rise of sympathetic influence in
the female group can be explained by the impact of their hormonal sensitivity on HRV
tracking during different phases of the menstrual cycle (menses, follicular phase, and luteal
phase). Additionally, the current hostilities have a specific and novel kind of influence
on human population, when human relationships and interpersonal communication in
Ukraine have changed. These emotional changes in civilian population result from their
unwillingness to accept different interpretations of political events or views, loss or
creation of a new “common ground”, which causes the polarization in society. Moreover,
the Ukrainian social life is characterized by the shift in everyday activity, departure from
the relaxing family pastimes towards the anxious search for the latest news, often late at
night, using very interactive technologies (the internet, social networks). The limitless
and live-streamed information caused changes in circadian rhythm patterns, one of the
main regulators of human physiology and homeostasis. Therefore, economic (decreased
incomes, fear of insecure financial future of the Ukrainians) and civil instability, as well as
wartime create chronic stress which promotes the development of health problems.
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CONCLUSIONS

1. Early risk factors of student lifestyle seem to include circadian dysfunction and

increased total daily sitting time combined with increased stress perception.

2. An integrative approach to biomedical sciences and IT sciences can help create a
comprehensive specific time-bound multi-personalized mobile system with client-server
architecture and adaptability to individual user requirements, which would help monitor
the students’ health and extend their involvement into prevention of diseases.

3. The specialized software SMART LION enables the increase of the mHealth
systems efficiency in identification of early risk factors of stress among students and
promotion of their interest in and preparedness to lead a healthy lifestyle.
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Cepeo x60p06 nos’azanux 3i cmunem JHCUmms 3HA4HA YacmuHa HAIexdcums namonozii
kicmkoeoi mxanunu (KT), ockinbku npoasu ocmeonenii ma ocmeonoposy uacmo
3’aenalomeca 3aguacno, a 'y 90% ycknaouwenns ocmeoinmezpayii y pazi 0enmanvHoi
iMnnanmayii MOJCHA NOACHUMU HEHANeICHUM piGHeM 00CMedcenHs Npu NAAHYEaHHI
niKyeanna. Konmpogepcitini noanaou na 63aemoss 30k nepedy0osu Kicmxu 8ionogioHo 0o
ocobnusocmeri KOHCMUMYYIUHUX OQHUX 6KA3YIOMb HA HeOOXIOHICMb GUSHAYEHHS hakmopie
PUBUKY NOPYULEHHS OCeOoiHmezpayii' y acnekmi 6ikosux ma 2eHoepHux eioMinHoCmell.

Memoro Oocnidocenna Oyn0 6CMAHOGNIEHHA (PAKMOPI6 pPUSUKY, NO8 A3AHUX 3
NPOSHO3YBAHHAM NOPYUIeHb ocmeoinmezpayii nicis O0eHmanbHo20 IMIIAHMAYIIHO20
NKY8AHHA Y 2eHOEPHOMY MA GIKOBUX ACHEKMAX.

Mamepian ma memoou. Hawe Kozopmoge Oocniodxcenns 0a3y6aioco Ha
pempocnekmusHomy eusyenni 45 (18 uonosikie ma 27 oucinox) icmopiii xéopobd ma
pe3ynemamax — auanizy KoMn'l0mepHux MoMo2pam —Nayicumie 3 pi3HUM  CIMAHOM
CMOMAMON02iuHo20 300pP08’A, WO OMPUMYEalU OeHMANbHe IMNIaHmayiline NiKy8anHs y
Kainiyi ,, MM (8 nepioo 6io 2010 oo 2015 pp.) 6e3 ma 3i 3acmocysannam niacmuku KT
Komipkosux dinanok wenen. Ilpogedeno eumiprosanus winonocmi KT y npuxopenesiti ma
NPUKOPOHKOBIL OLIAHKAX KOMIPKOBUX 8IOPOCMKI6 6ePXHbOI Weneny ma KOMIpKO8oi yacmuHu
HUDICHbOI Wjenenu y Micysax adenmii ma CUMempuunux OilAHKax 00 NIKY8aHHs ma uepe3
1,5-2 poku nicnsa 3asepuienns ocmeoinmezpayii denmanvhux imnaianmanmis. Taxoxc 6y10
npOaHanizoeano Gakmopu pusuky HOpYuleHHs ocmeoinmezpayii 3 021a0y Ha MeouKo-
Odemoepaghiunuil, coyianoHull acnekmu ma KoQpaxmopu i Micyesi pusuKu, Wo 3aiedicams 6io
CUCMEMHUX 3AX60PIO6AHD.

Pesynomamu it 062060penn. Kinokicms 6unaoxie ocmeoniacmuku ma Cunyc-uigpmuney
cknana 27% eunaoxie 6i0 3azanvhoi xinbkocmi. Pesyrbmamu eueuenHs KOMN 10mMepHux
momoepam oanu 3moey ecmanosumu giominnocmi winenocmi KT y ocid oonoco 6iky y
2endepromy acnexmi. Ocmeoneniuni sminu KT euseneno 'y 67% owcinox, ma 45% uonosixie
v 6iyi 45-55 poxie, ocmeonoposni -y 17 % nayicnmis sicinouoi cmami ma 9 % wonosivoi
cmami. Cmpykmypa smin winenocmi KT y egixositi kameeopii 50-72 pp., axa 3ymosnioe
npooosoicens mepminie ocmeoinmezpayii, ckaana y sscinox — 70%, a 'y wonogikie — 50%.
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Dakmopamu pusuKy, Wo Cnpusiioms UHUKHEHHIO pannix 3min y wirtenocmi KT ma adenmii
oynu dicinoya cmamo, 6ik S0+, naosaca ma ONCUPIHHA, YPOAHICMUYHUL CIMULL HCUMMIA,
HU3bKA PI3UYHA AKMUBHICMb 3a paAXyHOK ogicnol pobomu.

Bucnoexku. Pemenvne ma adexeamue obcmexcanns nayieHmis ois 6uOOpy maxmuxu
ma nAaHy8anHs Xipyp2iuHo2o ma opmoneouiHo2o JiKy8anus, NOGUHHO 6PAX08YEamu GiKO6I,
eendepui ma mikpocoyianvHi yunnuku. Ilopienanns winenocmi KT y Oinsnyi adenmii
ma cumempuynitl OUIAHYI 00360J€ CHPOSHO3Y8aAMU HeOOXIOHUL OIlanaszon I MAaKmuky
onepamueHux 6mpy4atb.

Knruosi cnosa: xkicmrkosa mxkanunu, KomMn romepra momozpagis, adenmis, KoMiproga
uacmuna wenenu, 3y0.
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AGE AND GENDER DIFFERENCES OF RISK FACTORS
OF OSSEOINTEGRATION DEFECT
IN PERSONS WITH DENTAL IMPLANTATION

'Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

MM Dental Implants and Prosthetics Center, Lviv, Ukraine;
masna.zzi@gmail.com, yuliank126@gmail.com

Of importance among the diseases related with a personal lifestyle is bone tissue
(BT) pathology, for signs of osteopenia and osteoporosis often appear early, and in 90%
of cases the complications of the osseointegration in case of dental implantation are
explained by improper examination before the planning treatment. Controversial views
on the interconnection of the bone transformation in accordance with the constitutional
and anthropometric peculiarities indicate to the necessity to determine the risk factors of
osseointegration defect taking into account age and gender differences.

The aim of this research was to determine the risk factors structure of complications
connected with prognosis of osseointegration disorders after dental implantation considering
gender and age aspects.

Material and methods. Our cohort study was based on the retrospective investigation
of 45 (18 men and 27 women) patient histories and the results of analysis of computed
tomograms of the patients with different dental health, who underwent dental implantation
in “MM” clinic (in the period from 2010 to 2015) without and with bone augmentation
alveolar part of maxilla and mandibula. We measured BT density in the periapical and
pericoronal parts of alveolar processes in maxilla and alveolar part of mandibula in
places of adentia and symmetrical areas during the treatment and in 1.5-2 years after the
completion of osseointegration of dental implants. In addition, we analyzed the risk factors
of osseointegration defect from the perspective of medical and demographic, and social
aspects, as well as cofactors and local risks dependent on systemic diseases.

Results and discussion. Osteoplasty and sinus lift procedure were applied in 27%
of total cases. We have analyzed 30 histories of diseases and determined the differences
in BT density in persons of the same age but of different gender. Osteopenic changes in
osseous tissue were found at the age in 67% of women and 45% of men in 45-55 years;
osteoporotic changes were found in 17% of female patients and 9% of male patients. The



152 FOJIIAH KYXJIEBCBKHUIA, MUPOH YI'PUH, 30PSIHA MACHA

structure of changes in BT density in the 50-72-year-olds, which causes prolongation of the
osseointegration period, reached 70% in women, and 50% in men. Risk factors facilitating
early changes in BT density and adentia included the female sex, age 50+, excess weight
and obesity, urban lifestyle, and low physical activity due to office work.

Conclusions: A comprehensive and adequate examination of patients in order to plan
the approaches to choose tactic and treatment should take into account the age, gender, and
microsocial factors. The comparison of BT density in the area of adentia and a symmetrical
area allows predicting the necessary range and technique of surgical intervention.

Key words: bone tissue, computed tomography, adentia, alveolar jaw part, tooth.

BCTVYII

BianoBisHO 0 Cy4acHHX MOVISIIIB, 3I0POB’ S JIIOAMHU € OararorpaHHUM MOHSTTSIM,
10 BKJIIOYAE COLIaTbHY, (YHKIIOHATbHY Ta TCHX0-EMOIIWHY KOMIIOHCHTH. 3 METOIO
30eperKEeHHS 3710pOB’ sl Ha Cy4acHOMY PiBHI PO3BUTKY ITPOQIIAKTHKH Ta 1iar HOCTHKH 3HAYHY
yBary HayKOBIIl HPUAUIAIOTH MPEBEHTUBHUM 3aXOJaM, IO BKIIOUAIOTH MONEPEIKECHHS
BUHHMKHEHHS, PO3BUTKY 3aXBOPIOBaHHS a00 HOro MOTEHIIHHUX yckiagHeHb. Y 2012
poui BOO3 obpana Temoro BcecBITHROTO J{HS 310pOB’S “3M0pOBE CTApiHHA, BKa3yIOUl
Ha BaXJIMBICTH NMPOOJIEMH TOIEPEe/DKECHHS IEepPEeUacHOro CTapiHHs, IO IOB’s3aHE 3
III00aTFHIM XapaKTePOM IMOMIMPEHHOCTI XBOPOO crtocoly »KUTTs (y aHriI. JTiTeparypi - life-
style diseases), pO3BUTOK SIKHX MOYXHa YHHKHYTH, 3a1100iralouu mosiBi (pakTopiB pu3uKy
(Kuh D., et al., 2014). Anani3 HaykoBOi JiTepaTypu momykoBux 06a3 PubMed, Google
Schoolar Bka3sye, mo paHHe BUSIBICHHS (DAKTOPIB PH3MKY € MYJIBTHAMCIHILTIHAPHOIO
mpobiaemoro y XXI cromiTTi, a maHi AOCTIHKEHb OIUTBIIOCTI MPOBITHUX CBITOBUX
HayKOBHX LIEHTPIB MiATBEPANIH, IO (i3NUHA aKTUBHICTb, XapuyBaHHS Ta CTHIIb KUTTS €
KIIFOYOBIMHU KOMIIOHEHTaMHU y PO3BUTKY KJIACTEPiB XBOPOO, IO CIIPUSIOTH MEPEAIACHOMY
crapinato (Courties A., et al., 2010; Kanis J. A., et al., 2013; Lin T.-H., et al., 2015).
3rigHo MaHWX JTepaTypH 10 TAaKUX XBOPOO BIAHOCSATH OCTEONEHII0 Ta OCTEOTOPO3, IO
XapaKTepU3YETHCS CTPYKTYPHOIO PeopraHi3alielo MiKpoapXiTeKTOHIKH KiCTKOBOT TKaHHH
3a paxyHOK 3MiH ii (i3WKO-XIMIYHHX BIACTUBOCTEH Ta (DYHKIIIOHATHHOT HECITPOMOKHOCTI
(Gonzalez-Garcia R., Monje F., 2013; Kim Y. J., Henkin J., 2015). CyuacHi 3HaHHS
PO BIUIMB €K30- Ta €H/JIOTCHHUX YMHHUKIB HAa CTaH KiCTOK MIEIEMHO-THILEBOI AIISTHKA
JIOMUHY € TPIOPITETHUMHU, OCKUTBKH JTOTIOMAraroTh PO3POOUTH 1HIMBIMYaTbHHUMA ITiXi]
y mpodimakTHYHIA TaKTHI 30epeKeHHS CTOMATOJOTIYHOTO 310pOB’s abo peanizyBaTH
e(eKTHBHY TEepCOHI(DIKOBaHYy iarHOCTHYHO-TIKYBallbHY MPOTpaMy CIIOCTEPENKEHHS 3a
narientamu (Megson E., etal., 2010; Ramalli LT, etal., 2015). Anai3 ekcCiepuMEeHTaTbHIX
JIOCHI/DKEHb Ta KIIHIYHUX CIIOCTEPEeKeHb CBIIYHMTH MO TE, IO JeHTAJIbHA IMIUIAHTAILis,
SK CYYaCHHH METOJ CTOMATOIOTIYHOTO JIKYBaHHS € YacTO METOIOM BHOOpY Myt

HOBHOHiHHOFO (byHKHiOHaJ'H)HO.I. Bi,HHOBJ'IeHHH CTOMATOJIOTTYHOTO 3,H0p0B’$I Ta €CTETUYHOL
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peabiniTarii, a IHKOJIU ¥ € AMHUM METOZI0OM [TOBEPHEHHSI /10 IIOBHOLIIHHOTO XUTTS (HAIPHK.,
MICHSA paAuKaJbHUX OITepamiid 3 MPHUBOLY OHKOJOTIYHOI IATONIOTIi y IIeNeTHO-TUIICBIH
nusHii) (Sakka S., et al., 2012). BoxHouac juis TOCATHEHHST XOPOLIOTO KIITHIYHOTO
pe3yNbTaTy Ta 3MEHIIICHHS 3aTpar 4acy i BApTOCTI JTiKyBaHH MMAIli€HTiB, HaOyBae 3HAYCHHS
paiioHaNbHE MPOTHOCTHYHE OIHIOBaHHS PE3YJbTaTiB SIKOCTI OCTEOIHTEerpamii y pasi
3aCTOCYBaHHS ICHTAIBHOI IMIUTAHTAIlii Ta BUSBICHHS (DaKTOPIB, 0 MOKYTH IPHU3BOTUTH
JI0 paHHIX Ta BIATEPMIHOBAHUX YCKJaJeHb. AHai3 JIITEpaTypHUX JPKEpes 3acBimdye
CyTIepewInBi morsaan Ha MOop¢o-(hyHKIIOHATBHI 0COOIMBOCTI KICTKH B 3aJI€KHOCTI Bij
COMAaTOTHITYBaHHsI, OCOOJIIMBO Yy BHIIAJKy eHaomopdHoro Tumy. [lomepeani naHi mpo
IIBUJIKUI PO3BUTOK OCTEOINOPO3y B 0CI0 3 €KTOMOP(HHM COMATOTHIIOM JOIIOBHHIIHCS
cnocrepexennsamu 3a 2006-2014 pp. (Megson E., 2010; Kanis J. A., et al., 2013), xonu y
BHIIA/IKaX €HIOMOP(HOTO TUITY 301TBIIYETHCS Maca Tilla 1 HOSBIAIOTHCS HAAMIipHI KHPOBI
HarpoMa/DKEHHsI 3 JIMOTOKCHMYHOIO aKTHBHICTIO Ta MPUCKOPEHI 3MIHM MiHEpabHOI
mibHOCTI KicTku (Rosen C. J., Bouxsein, M. L., 2006; Courties A., et al., 2010).
Jloci icHYIOIOTH HPOTHPIYYS Yy TPaKTyBaHHI B3a€MO3B’sI3Ky MDK 1epe0yloBOIO KiCTKH,
PO3BUTKOM CHCTEMHOT'O OCTEOIIOPO3Y BiIIIOBIJHO 10 KOHCTUTYLIITHUX aHTPOIIOMETPUYHHX
JIAaHUX, ITPOTE 3TiHO JaHUX CY4YacCHOT JITepaTypH BiZIOMO, 1110 OXKUPIHHS 3yMOBIIIOE 3MiHH
Yy OIMOPHO-PYXOBili cucTeMi (0CTE0apTPO3, MEPEIOMH Ta ACENTHYHUH HEKPO3 TOJIOBKHU
crerHoBoi kictku Tomio) (bpycko A.T. ta inmr., 2009; [ToBoposiok B.B., 2014). Came Tomy,
BIUTHB (DaKTOPIB PU3UKY, BiK, CTaTh, IPUCYTHICTh CYIyTHIX COMaTHYHIX 3aXBOPIOBAHb Ta
ypaxyBaHHsI 0COOJIMBOCTEH COMATOTHILY IHJAMBIAYMY, MOXE JJOIIOMOITH CIIPOTHO3YBaTH
tepminu ocreoinTerpanii (Chai J., et al., 2013; Birchler FA, 2015).

MeTor0 JTOCTIJKEHb CTajl0 BCTAHOBJICHHS OCOOJMBOCTEH CTPYKTYpH KiCTKOBOI
TKaHWUHHU BEPXHBOI Ta HU)KHBOT IIEJIeTT y TSHJICPHOMY Ta BIKOBOMY aCIIEKTaX Ta BU3HAYCHHS

[IPEIMKTOPIB BUHUKHEHHS [TOPYILIEHb.

MHALIEHTU I METOAU

Y ocHOBY poOOTH TOKJIAJIEHO PETPOCTIEKTUBHUHN aHaIi3 MarepiaiiB KOMI FOTEPHOTO
tomorpadiynoro odcrexxanns (Dental Planmeca ProMax 3D) 30 nauieHTiB 3 pi3HUM
CTYNEeHEeM TIOPYIICHHSIM CTOMATOJIOTIYHOTO 37I0POB’s, siKi JikyBamuch y 2011-2015 pp.
y Llentpi cromarosoriuHoi imMrutanTanii Ta nporedyBanus “MM” (M. JIbBiB), BikoM Bix
32 o 72 pokis. [IpoBeneHo MopdomeTpudHe A0CTiHKEeHHs KicTkoBOi TkaHuHu (KT) Ko-
MIPKOBOT'O BiZJpOCTKA BEPXHBOI IIEJIEIH 1 KOMIPKOBOT YaCTHHU HUYKHBOI IIENIeIH (J103BLI
xomitety 6ioetuku JIHMY Ne3 Bix 16. 03. 2015 p. Ycim narmienTaM 3 MpUBOAY aJISHTI1 pi3-
HOTO CTYIICHS BUKOHAHO JICHTAIbHY IMIUTAHTAIFO. AHAII3 OIUIEHOCTI KiCTKOBOT TKAHUHH

y MPUBEPXIBKOBIN Ta MPUINIAKWKOBIN MIISHKAX y MICISAX aAeHTIl Ta CAMETPUIHUX 0 Hel
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JIUISTHKaxX 371HCHEHO Ha (PPOHTAILHUX ITAHOPAMHHUX TOMOTpamax 3a J0IIOMOIok0 rpadiy-
HOI JIeHTanmbHOI KoM toTepHoi mporpamu VixWin™ Platinum (Gendex, Gendex dental
system, CIIIA) 3rigno 3aransHonpuiinsaTux cranaapris (Lee, I1J., et al., 2013; Aggarwal
H., et al., 2015). Crymias MOPO3HOCTI KICTKH AOCTIKyBaNX 3a pamKyBaHHIM Klemetti
E., 1994, 3 Buainenusim C1 — Hopma; C2 — nakyHapHa pe3op6uisi; C3 — mopo3Hi 3MiHK
(Klemetti E., et al., 1994). OnparpoBano 60 KoMIT IOTEpHIX TOMOTpaM i mposeaeHo 600
BuMipiB. CTaTHCTHYHE ONpAIOBAaHHS PE3YJIbTATIB IPOBOAMIIN 32 JIOIIOMOTOI0 IIPOrpamMu
Statistica 7.0 (Stat Soft, USA).

PE3VJIBTATHU

3rizHo BUOIpPKM BiK NMAalli€HTIB YONIOBIKIB OyB — 32—72 pp., xkiHOK — 46—62 pp. 3a-
rajbHE CITiBBIIHOMICHHS YOJIOBIKH/KIHKH CTaHOBHJIO 2/3, 0Ci0 mpame3aarHoro Biky — 38
ocib. Y rpymy nocuimkenHs Oyio 3amydeHo 30 ocib, 3 Hux 4onoBikiB — 15 (50%), xkiHOK
— 15 (50%). Tlokazamu Ui IPOBEACHHS NCHTAIBHOI IMIUTaHTaIlli Oyyn aieHTis Bix 2-0X
1o 16-tu 3y6iB. [TnacTuky KxicTkoBoi TkaHMHU OyIo 3actocoBaHo y 18 ocib (6 4onoBikiB
Ta 12 xiHOK). Pe3ynbraTét MOp(HOMETPUIHOTO aHATi3y TOKa3aJId, IO MIIIBHICTh KICTKOBOT
TKaHWHU Yy 0ci0, IKUM 3aCTOCOBYBAJIH ii Iu1acTUKy Oyna 3HWwkeHa y 87% ocibd, Toxi 5K y
ocib y rpymi 6e3 3actocyBanHs acTHKH — y 50%. IIpu gocmikeHHI TOBTOPHUX MaHO-
paMHUX TOMOTI'PaM, 3HWKEHHS LIUIBHOCTI KICTKH Y 0ci0 3 IuiacTukoro ckiana jmie 37%
MOPIBHSAHO 10 55% Yy rpyti oci6 0e3 i 3acToCyBaHHS.

TinbKY y MaIi€eHTiB 3 CyMyTHIMA MEeTaOOIIYHUMH MTOPYIICHHSIMH, [0 CIIPUSUIN Hal-
Basi Ta OKHUPIHHIO criocTepiranu 3HmkeHHs mineHocTi KT vy 90% 0cib Bikom 45-65 pokiB
00ox crareil. IIpoananizoBaHo (pakTopu pU3MKY PO3BUTKY IiCIsONepaniiHuX yCKia-
HEHb 3aCTOCYBaHHS JCHTAIBLHOTO IMILIAHTOJIOTIYHOTO JIIKYBaHHS, Cepe/l KX BHIIICHO
Taki: oicHUI XapakTep poOOTH Ta 3acTOCyBaHHs 0Aa3MCHOT Tepamii 3 MPUBOAY 3arajbHO-

COMATUYHHMX XBOPOO (HAIp., aHTArOHICTH KaJIbIIiIO TOIIO).

OBI'OBOPEHHSI

3rigHO 3 HJAaHUMU BITYU3HSIHOI Ta CBITOBOI JITEPATYPH BaXKIHUBOIO MPOOIEMOIO CY-
YacHOI MEIUIMHHU € OKUPIHHSA - MEeTa0OJIiYHE 3aXBOPIOBAHHS, SIKE 32 TPAKTyBaHHIM
BOO3 Bu3HaHO HOBOIO HEIH(EKIIIHHOIO «ITaHAEeMi€0» Hamoro yacy. B Vkpaini, 3a Haii-
CKPOMHIIIMMH MiJIpaxyHKaMH, BiJ 3aiiBOT Baru CTpayk/1a€ KOYKHA YETBEPTa JKIHKA 1 KOXKEH
moctuit 9onoBik (B CILLIA, 3a qannMu AMepHUKaHCHKOT MEAMYHOI acolliaii, 3 HaJMipHOO
Baror — KOKEH TPETii), a OKUPIHHAM cTpakaae 0imu3bko 15% HaceseHHs HaIol KpaiH,
10 BKa3ye Ha TpaHC(HOPMAILiIO iHAWBITYyaTHbHOTO COMATOTHIY A0 €HIOMOP(IIHOTO, SIKE

MOXKE CTaTH IEepPEIyMOBOIO MOSBU CYIyTHIX 3axBoptoBanb (Kuh D., et al., 2014). binb-
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IIIe TOr0, HalYacTillle Ha ChOTOMHIMININ Yac OXHMPIHHS 3yCcTpidaeThes cepen ocio 5059
pokiB — 10 35%, KOJIM PO3IIOYNHAIOTHCS BIKOBI 3MIHM KiCTKOBOI TKaHMHH, IO XapaKTe-
PH3YIOTBCS SIK OCTEOIEHIYHI, OCTENOPO3HI Ta OCTEOCKIIEPO3Hi. Y CBOIO 4epry, KiCTKOBa
TKaHWHA € BUCOKOYYTIIMBOIO TKAHWHOIO, KA MOCTIHHO NepeOyIOBY€EThCS 3aI€XKHO BiJl Me-
XaHIYHOTO Ta ()YHKIIOHAJTHHOIO HaBAHTAKEHHS, MOAY/IOE (QYHKIIOHATBHUN cTaH (aro-
IUTIB Ta IMyHOKOMIIETEHTHUX KJIITHH, peTeHepalito Ta mpoiideparito. Huspkuit piBeHb
CTOMATOJIOTTYHOTO 310POB’sl B YKpaiHi HETaTUBHO BIUIMBAE HA CTaH 3arajibHOrO 310POB’s
BIPOJIOBX YCIiX MEPioiB )KUTTS JIFOAUHH, CHIPHYHHSIIOYN PO3BUTOK 3arajlbHOCOMAaTHYHHX
3aXBOPIOBaHb (ATEPOCKIICPO3, CEPIICBO-CYIAMHHI 3aXBOPIOBAHHS, apTPUTH, HEIUTIIHICTH
TomIO). JJOBroTpHBaii CIIOCTEPEKEHHS 32 IMAlliEHTAMH BKa3yIOTh Ha BIKOBI Ta TeHACPHI
0COOJIMBOCTI CTPYKTYPHO-(PYHKI[IOHATBHOTO CTaHy KICTKOBOI TKAHMHU Ta BILIUB MPOSBIB
3aXBOPIOBaHb MAPOJIOHTY, KOJIU y pa3i IXHbOI0 MOETHAHHS 301IBIIYEThCS PH3UK PO3BUTKY
CTPYKTYPHHUX 3MiH KICTKOBOI TKaHHHH, SIKi € OJHI€IO 3 IPUYMH HU3BKOTO PIBHS CTOMATO-
JIOTIYHOTO 3I0POB’Sl HACENICHHSI, IepPeIacHOi BTPaTH 3y0iB Ta MOPYIICHHS CTPYKTYpH,
(dbopMyBaHHs Ta pereHepallii KicTKOBOT TKaHMHU KoMipkoBuX aiistHOK menen (Ling H., et
al., 2014; Aggarwal H., et al., 2015; Birchler FA, 2015). Hamri qociimKkeHHs i ITBepARIH
B)XJIMBICTh BIPOBA/PKEHHSI NIPOBEACHHS MOP(POMETPUYHUX JOCIIIKEHb IUIBHOCTI KO-
MIPKOBOI TUISTHOK KiCTKOBOT TKAaHWHU HIETIeN Y TIarHOCTHYHHUN aJTOPUTM JUTSI OTITHMi3amii

cTparerii JIikyBaHHS.

BUCHOBOK
Pesynpraru mpOBECHOTO PETPOCIEKTHBHOTO aHAli3y BKa3yIOTh Ha OCOOIMBOCTI
CTPYKTypHOI nepeOyI0BH y KiCTKOBIH TKAaHWHI KOMIpPKOBHX JUISHOK IIEJIETI, 1[0 MOXIIUBO
IHAYKYIOTBCS CHUCTCMHUMH METaOOJIYHUMU MOPYIICHHAMHU. Y MONANBIINX JIOCIiKCH-
HSM HEOOXiTHO MPOBEICHHS JOJaTKOBHX JIAOOPAaTOPHUX OOCTEKEHB, IO aCOIiHOBaHI 3
(YHKIOHATBHIM CTaHOM OPTaHi3My JUIsl OCTaTOYHO BCTAHOBJICHHS MEXaHI3MIB, 3aTydc-
HUX y GOpPMYyBaHHS BIKOBHX Ta T€HICPHUX BIAMIHHOCTEH CTPYKTYpPHO-(YHKI[IOHATHHOTO

CTany KICTKOBOT TKAHUHU.
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Bemyn. 'V ceimi icnytomv 6ucoki umozu 00 pe3ynomamis KAHIYHUX 1a00pamopHux
00Ci0dCEeHb | 20106HUMU 3 HUX € OOCMOGIpHICMb (ananimuyna, 6iono2iuna ma MeouiHa),
cniecmagnicme (He3anexcHo 6i0 dacy, Mmicys i MemoOuKu awanisy), onepamusHicmo (3
8PAXYBAHHAM MeMNY NAMONI02IYHO20 NPoYecy, MePMIHI8 KIIHIYHUX pilieHb Ma JNiKYEaHH),
eexmusnicme (cniecmasiientss guUMpam pecypceie ma meoudnozo egexmy). Kuiniuna
iHghopmamuenicme ma ananrimuinHa 0OCMOGIPHICMb GU3HAYAIOMb SKICMb 1AO0OPAMOPHUX
odocnidocenv, AKA 00CASAEMbCA  CMBOPEHHAM Y MEeOUUHUX J1abopamopiax cucmemu
2apaHmy8antsa AKOCMi 3a 00nomMoeolo cmanoapmusayii. Biocymuicms cmandapmusayii,
sIKa MICHO N0 A3aHA 3 CepMUIKayicio ma akpeoumayicio, Ha Cy4acHoMy emani 2aibMye
pozeumox nabopamopuoi diaenocmuxu. B Vxpaini € 3axkonoodasua 6aza, opeanu, AKi
301lICHIOIOMb eXHIUHe pe2ylosanis, CManoapmusayilo ma oyinKy 6ionosionocmi, ane
HeOOCmamuicms HOPMAMUBHO-NPAB0BOT basu 6 2anysi 1aOOPAMOPHOT MEOUYUHY BUKIUKAE
HEBUSHANHA ~ 3AKOPOOHOM — GIMUUSHAHUX — DE3VIIbMAMie 1a0OPAMOPHUX — OOCHIOHCEHD.
Heobxionoio ymosow ycniwnoi cmandapmusayii € CmeopeHHss cucmemu HayioOHaLIbHUX
HOPMAMUBHUX OOKYMEHMIB.

Mema. 3’acyeamu npoonemu énpoeadscenus 6 Vkpaini cmanoapmuzayii ma cucme-
MU 3abe3neuenns AKOCMI O00CHiOxHceHb Yy 2any3i 1abopamopHoi meouyunu 32i0H0 3
MIHCHAPOOHUMYU ~ CMAHOAPMAMU Ol CIMBOPEHHS. CUCeMU  aKpeoumayii  MeoudHux
nabopamopiil.

Bucnoeku. IIpuckopenns memnie cmandapmusayii 3abesneuums npozpec y CmeopeHHi
€0UH020 N1abOpamopnoco npocmopy 6 Ypaiui, eupiuums npooremy 6npoeaoHceHHs
cmanoapmis, cepmuixayii ma axpeoumayii MeouuHux 1a6opamopii, NOKPawUmy sSKiCmob
HAOAHHS MEOUYHOI 00NOMO2U HACENEHHIO.

Knrwuosi cnosa: cmanoapm, 1abopamopra meouyuna, akpeoumayis, cepmudixayis.
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Introduction. Clinical informational content and analytical reliability determine the
quality of laboratory tests, which is achieved by creating a system to guarantee quality
through standardization. The lack of standardization, which is closely linked to certification
and accreditation, at this stage hampers the development of Laboratory Medicine in Ukraine.

The standards are developed by international organizations in the field of medicine
and standardization, such as WHO and the International Organization for Standardization.
National standards are based on international practices and are adapted to the specifics and
general conditions of the country. Ukraine has the legislative framework, the bodies that
carry out technical regulation, standardization and conformity assessment, but because of
the lack of legal framework in the field of laboratory medicine national laboratory results
are not being recognized abroad.

Prerequisite of standardization is the national regulations system. The adoption of
standards containing scientific and reasonable criteria for the proper implementation of
certain technological operation will enhance the quality of laboratory research. Such ISO are
important in connection with the organisation of the clinicodiagnostic laboratories activity
in the field of laboratory medicine: 15189, 22869, 22,870.15190; to create the necessary
reference system in Ukraine for cooperation with international institutions - 1SO: 15193,
15194, 15195, 17511, 18153, 20776-1. 1SO 15189 is the basic law for clinicodiagnostic
laboratories. This standard is intended for use only by medical laboratories, it is based
on ISO 17025 and ISO 9001 it embraces all areas of activity, laying down the principles
and rules of action. In our country to regulate the market for Laboratory Medicine TC
166 in cooperation with the Association of Clinical Chemistry and Laboratory Medicine in
Ukraine developed 55 standards, 24 approved, the rest are in the prosses of expertise.

Aim. The goal is to find out the problem of implementing in Ukraine standardization and
quality assurance system for research in the field of laboratory medicine in accordance with
international standards to create a system of medical laboratories accreditation.

Conclusions. Sovling the problem of standardization will improve the quality of medical
care, i.e.: it will set the rules for the organization of medical laboratories, requirements to
the reference system,; will provide the reliable and comparable information, confirm the
accuracy of metrological measurements; regulate the means of testing manufacturers the
greatest accuracy of matching products characteristics with the requirements of sensitivity,
specificity, accuracy and precision of research methods conducted by means of these.

Key words: standard, laboratory medicine, accreditation, certification.

BCTYII
PisHOMaHiTTS TIpoOieM y naGopaTopHiii MenuiuHI € HabaraTo MIMPIIAM, HIK B
IHIIUX raly3sX, OCKUIBKU BiZICYTHIH KOHCEHCYC MiXK BCiMa YYaCHHKaMH JiarHOCTHKH Ta
JKyBaHHS MMAIli€HTa B MUTAHHAX PO 3HAUYEHH J1a00paTOPHOI IIaTHOCTHKH Ta il BHECOK B

e(eKTUBHICTB JIIKyBaIbHO-iarHocTHYHOTO Tpouecy (Campbell and Horvath, 2014).
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[IpobiieMa CHiBCTaBHOCTI pe3ybTaTiB JabOpaTOPHUX JOCIIHKEHbB, SIKI BUKOHAHI B
PI3HUX yCTaHOBAaX € HAJ3BUYAHO aKTyaJbHOIO JUIs Cy4acHOI MeJULMHH. ['apMoHi3amis
71a00paTOPHUX JIOCII/DKEHb — 1€ TIPOLIEC, CIPSIMOBAHUI Ha MOKPAIIEHHS CIIBCTaBHOCTI
PE3yNbTaTiB 1 BOHA TICHO IMOB’s3aHA 3 HAyKOIO MPO YIPABIIHHS SKICTIO Ta Ma€ KillbKa
HarpsiMiB PO3BUTKY: CTaHaapTu3alis, ceprudikaunis, akpeautauis (WHO, 2011; Plebani
et al., 2013).

VY rany3i naboparopHoi memuiHd gie noHaa 300 MiDKHApOAHUX CTaHIAPTIB.
B Vkpaini & noci He Mae MOCTaTHHOI HOPMATHBHO-TIPABOBOI 0a3W CTaHAapTH3amMii
KJIIHIKO-JTA00paTOPHUX JOCII/DKEHb Ta JIAOOPATOPHUX MOCIYT, 110 3aBa)Ka€ BIPOBAIUTH
JOCSITHEHHSI CBITOBOI JIOKa30BOI MENULMHM 1 BHKJIMKAE HEBH3HAHHS 3aKOPIOHOM
BITUM3HSHMX PE3YyNbTaTIB J1adOpaTopHUX AOCiHiKeHb. JloHenaBHa B YKpaiHi Aisuin
TITBKU JIeSIKI BajKJIMBI JEpKaBHI CTaHIAPTH, SKi CTOCYIOTHCSA KITIHIYHOI JIaOOpaTOpHOT
JIIarHOCTHKH, 30KpeMa:

« JICTY ISO 9000-2001 Cucremu ympaimiHHS sKicTio. OCHOBHI MOJIOKEHHS Ta
CJIOBHHK.

e JICTY ISO 9000-1-95 CranmapTtu 3 yHIpaBIiHHS SIKICTIO Ta 3a0€3MEYEHHS SIKOCTI.
Yacruna 1. BkasiBku momo BHOOPY Ta 3aCTOCYBaHHS.

 JICTY ISO 9001-2001 Cuctemu yripaBIiHHS SKiCTIO. Bumorn.

o JICTY ISO 9004-2-96 YmpaBmiHHS AKICTIO Ta €IEMEHTH CUCTEMH sKocTi. YacTuHal.
Hacranosu.

« JICTY ISO 14001-97 Cucremu KepyBaHHs HaBKOJNMIIHIM cepenoBuineM. Ckian i
OTIHC €NIEMEHTIB, TIPOBi/IHI BKa3iBKH IO iXHHOMY 3aCTOCYBaHHIO.

o JICTVY ISO 14004-97 Cucremu KepyBaHHsI HABKOJMIIHIM CEPEIOBHUINEM. 3arajbHi
MIPOBIIHI BKA3IBKH 10 MPUHIIMIIAX KEPyBaHHsI, CHCTEMaX 1 3aco0ax 3a0e3reueHHsI.

e JICTY ISO/IEC 17011:2005 OriHroBaHHS BIAMOBIIHOCTI. 3arajbHi BHMOTH JI0
OpraHiB aKpeIUTallii, 0 aKPSIUTYIOTh OPI'aHHU OI[IHFOBAHHS BiJTIOBIHOCTI.

o JICTY ISO/IEC 17024:2005 OmuiHioBaHHS BIiAMOBIIHOCTI. 3arajbHi BHMOTH 10
OpraHiB, 10 3IIHCHIOIOTH CEPTU(IKAIIIO TEPCOHATY.

e JICTVY ISO/IEC 17025:2006 3araibHi BUMOTH 1O KOMIIETCHTHOCTI BHIIPOOYBaIbHIX
Ta KaJiOpyBaJIbHUX JIAOOpaTOpii.

o JICTY ISO/IEC 17030:2005 OmiHrOBaHHS BiAMTOBIIHOCTI. 3arajibHi BUMOTH JI0 3HAKY
BIJIIIOBITHOCTI TPETHOI CTOPOHHU.

e JICTY ISO/IEC 17040:2007 OmuiHioBaHHS BIiAMOBIAHOCTI. 3arajibHi BHMOTH 10
PIBHOIIPAaBHOTO OI[IHIOBAaHHS OpPTaHIiB OIIHIOBaHHS BIiAIOBITHOCTI Ta OpraHiB

aKpenuTallii.
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e JICTY ISO 19011:2003 HacraHOBH 1110710 3/1iHCHEHHS ay[JUTiB CUCTEM YIpaBIiHHS
SIKICTIO 1 (200) €KOJIOTIYHOTO YIIPABIIiHHS.
*  JICTY ISO/IEC Guide 59 Konekc ycTaneHuX MpaBmil CTaHIaPTH3ALIII.

HayxoBo-TexHIYHMH INporpec KUIBKICHO Ta SIKICHO 3MIHHMB KJIIHIKO-J[iarHOCTHYHI
MOYKJIMBOCTI MEIUYHUX Jaboparopiil i CHpUIHHUB!

* Oe3mpeleeHTHE PO3LIMPEHHS CHEKTPY AOCIIPKYyBaHUX aHAJIITIB;

*  pI3HOMAHITTS aHAJITHYHIX TEXHOJOTIH;

*  3aCTOCYBaHHs pi3HHX (QopM JlabopaTtopHOoro 3abe3neyeHHsI MEIMYHOI JOTIOMOTH
(JToxanpHOI, BijyIaneHoi, MOOUTLHOT);

*  pict cobiBaprocrti cyuacHux tectiB (Men’shykov, 2009; Men’shykov, 2011).

Cepen pi3HHX MEIHYHUX AUCIUILIIH TaOOpaTOpHA METUIMHA € HAHCTIPUATINBIIINM
MOJIEM JUIsl TIPOBEJICHHSI CTAaHNAPTH3aLlil — BCTAHOBJICHHS €IMHUX NPaBHJI Ta OLIHKA
BiIOBITHOCTI 1M TIpH 37iIICHEHH] MPAKTUYIHOI TISUTBHOCTI.

OCHOBHHUMHM NPUHIUIIAMH CTaHIapTU3allii B JaOOpaTOpHii MEAUIMHI €:

*  MEHEIKMEHT SIKOCTI;

* CHCTEeMHHUH Ta NpPOLECHUH MiAXiJ A0 AISIIBHOCTI MEIUYHMX Jaboparopii Ta
BUPOOHMKIB MEAWYHHUX BHPOOIB IS TIarHOCTHUKH in Vitro;

*  METPOJIOTIYHI BUMOTH JI0 METOJMK, 3ac001 aHaIi3y, Pe3ylbTaTiB JOCIHiPKeHb;

e 00mik OiONOTIYHMX 1 MEOWYHUX OCOOIMBOCTEH cepenoBHINa Ta 00 €KTiB
3aCTOCYBaHHS BUMOT HOpMaTuBHUX JoKyMeHTiB (Men’shykov, 2005).

Binomo, mo mporecu ceprudikamii Ta akpenuTanii HeMOXKIHBI 6€3 BIIPOBaKCHHS
CTaHIapTU3alii.

Meta — 3’scyBati poOJeMy BIIPOBADKEHHS B YKpaiHi CTaHAAPTH3ALIl Ta CHCTEMHU
3a0e31eUeHHS SIKOCTI JIOCIIIJDKEHB Y Taly3i Jab0paTopHOi METMIIMHY 3T'1/JHO 3 MDKHAPOJJHUMHU
CTaHIAPTaMH JJIsl CTBOPEHHS CHCTEMH aKpEIHUTAIlil MEIIIHUX JTa00paTopiii.

CrBopena BceykpaiHchka acorialliss KIIHIYHOI XiMii Ta JIAOOpPaTOPHOT MEIUIIUMHU
(BAKXJIM) i odimiitHo 3apeecTpoBaHa MiHICTepCTBOM IOCTHIIT YKpaiHH SK TpOMaIChKa
opranizauisi (rmociguennst Ne2836) 17 ciuns 2008 poky, Mae Ha METi BIIPOBa/DKEHHS
CTaHIapTHU3AIli]l Ta CHCTEMH 3a0e3MedeHHs SKOCTi JOCTIKEeHb y KITiHIKO-I1arHOCTHIHUX
naboparopisix YKpaiHW 3TiHO 3 MDKHAPOJHMMH CTaHIApPTaMH Ta CTBOPEHHSI CUCTEMH
aKpenuTanii MeqIHIX JadopaTopiil CIIIBEHO 3 AepskaBHUMHE opraHaMu Biaau. BAKXJIM
oOpaJia nuIsix po3poOKH HallOHAJIBHUX CTAHIAPTIB B 00JaCTl J1a0OPaTOpHOT MEIUIIMHHY,
BUKOPHCTOBYIOYM MIKHApOTHHUHA OCBiA pO3pOOKH CTAaHAAPTIB, SKi pPErIaMEHTYIOTh
BHUMOTH JI0 JisUTbHOCTI JTa0OpaTopiii.

Hakazom [lepxaBHOTO KOMITeTy YKpaiHU 3 MHTaHb TEXHIYHOTO PETYIIOBAaHHS Ta

cnoxusyoi noituky Ne313 Big 03.09.09 crBopeno texniunuii komitetr TK 166 «Kotiniuni
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J1a00paTOPHI JTOCIII/PKEHHSI 1 CHCTEMH IS TIarHOCTHKH in Vitro», CTpaTreriyHo METOH
SIKOTO € PO3pOOKa HOBHX 1 MIEPEIIISA] YMHHUX HAIlIOHATBHAX Ta MIKICPKaBHAX CTAHIAPTIB
1 HOpPMaruBIB, rapMOHi3alis 1X 3 MDKHApOJAHUMH CTaHAapTaMHM B Tajy3i KIIHIYHUX
mabopaTOPHUX AOCITIHKEHBb Ta CUCTEM /IS IIaTHOCTHKH in Vitro.

Mera craniapTu3auii — JOCATHEHHS TaKoro PiBHI SIKOCTI KIIHIYHUX JJaAOOpaTOpHUX
TTOCITIIKeHb, K1 O SK HaMKpaIle 3aI0BONEHSIIA CIIOKHUBadiB JTaboparopHoi iHdopmarii —
JIKApiB-KJIIHIIKUCTIB Ta MAII€HTIB.

CranmapTd MICTSITh HayKOBO-OOTPYHTOBaHI 1HIWUKATOPH MPABHIEHOTO BHKOHAHHS
NEBHUX TEXHOJIOTIYHUX oOmepaiiid, sKi po3poOieHi Ha MijcTaBl BEIMKOi KiJIBKOCTI
KOHTPOJIbOBAHUX NOCIIIKEHb 3 MEBHOK MpOoOJeMH (HANPHKIAZ, BILIHB YMOB 3a00py
OlosioriuHOrO Marepiajly Ha pe3yibTaT aHalli3y, BIUIMB 4Yacy JOCTaBKH NpoO KpOBI 4u
reMoltizy Ha pesynsratu Toio) (Plebani et al., 2013).

MiKXHApOIHUI CTaHAAPT — IIe JOKYMEHT, SIKUI pO3pOOJICHHUH Ha IMiICTaBl KOHCCHCYCY
Ta3aTBEPUKCHUI YTOBHOBaYKCHUM OPIaHOM, B SIKOMY JUIS BCE3arajbHOIO 1 0araToKpaTHOTo
BUKOPUCTAHHS BCTaHOBIIOIOTHCS TIpaBMia, 3arajbHi NPUHLUIKM YU XapaKTEPUCTHKH,
SIKI CTOCYIOTBCS PI3HHX BHIIB MISUTBHOCTI YM iX Pe3yJbTaTiB, 1 KU HaIpaBICHUH Ha
JIOCSTHEHHSI ONTUMAJILHOTO CTYTICHsI BIOPSIKYBaHHS y IEBHIi 00acTi.

CranmapTd Ta BUMOTH MIONO HUX PO3POOISIOTH Ta MyONiKyIOTh HAHABTOPUTETHIIIL
1 HaWOUIBIIT MDKHAPO/IHI OpraHizauii B 00JacTi MEAMIMHY 1 CTaHJapTU3allil, HAITPUKIIA],
BO3 (WHO) ta Mixxnapoana opranizaris 3i crangaprusarii (ISO).

Cranmaptu [SO 3aCTOCOBYIOTBCS TAKOXK ILIOA0 AISUTBHOCTI KIIIHIKO-IIarHOCTUYHHUX
nmabopatopiii CHCTEMH OXOPOHH 310poB’s. PoOoTa 3 MATOTOBKHM CTaHIAPTIB 3MIHCHIOETHCS
TexHIuHUMU KomiteTamu [SO. [IpoekT MiXXHapOJHUX CTAHJIAPTIB, IPUHHATI TEXHIYHUMH
KOMITeTaMH{, HANpaBISIOTBCS Y BIAMOBIOHI OpraHi3amii-4ieHH Ui TOJOCYBaHHS.
[TyGmikariist cTaHAapTy SIK MDKHApOIHOIO BHUMAara€ CXBaJiCHHs HE MeHiie 75% Bcix
OpraHi3aniif-uieHis, sSKi Opaji y4acThb y TOJIO0CYBaHHI.

HaunionanbHi cranapti 6a3yloThCs HA MDKHAPOAHUX CTaHAapTax Ta aJanToBaHi 10
3BHUYAIB Ta 3aTAJIBHUX YMOB KOHKPETHOI KpaiHU.

B VYkpaini € opranu, siki 3/1iCHIOIOTh TEXHIUHE PEryJIOBaHHSI, CTaHAAPTH3ALI0 Ta
OIIiHKY Bi/ITOBiTHOCTI:

* Panma crammapruzauii Ta TEXHIYHOro peryioBaHHs npu KaOineri MiHicTpiB
VYkpainu.

»  JlepkaBHUi1 KOMITET 3 MMTaHb TEXHIYHOTO PETYJIIOBAHHS Ta CIIOKUBYOT ITOJITHKH.

*  TexHiuHI KOMITETH 31 CTaHIAPTU3AIIII.

* llenTpanbHi opranu BHKOHaB4Ol Biaau (MIiHICTEPCTBO OXOPOHH 3/10pOB’S

VYkpainn).
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3AKOHO/IABYOIO FA3010 TEXHIYHOI'O PEI'VJIFOBAHHS €:

» 3axon Ykpaiau «IIpo cramgapruszamiro» Ne 124-VIII Big 15.01.2015p.

» 3akoH Ykpainu «IIpo merposorio Ta mMerpoisoriuHy aisuibHICTEY (Bimomocti
Bepxosroi Pagu (BBP), 2014, Ne 30, c¢1.1008).

» 3axkoH Ykpainu «IIpo akpeaurariito oprasis 3 OLIHKU BiAMOBIIHOCTIY.

*  3axoH Ykpaian «[Ipo TexHiYHI peryIaMeHTH Ta OI[iHKY BiAmoBiTHOCT» (BimomocTi
Bepxosnoi Pagu (BBP), 2015, Ne 14, ¢1.96).

IIporec cranmapTi3aliii TiCHO OB’ I3aHUH 3 TPOIIeCaMu CepTHQiKalii Ta akpeguTarii.

Ceprudikaris — e npoueaypa, B pe3ysibTari skoi He3aJIe)KHUH OpraH J1a€e MUCbMOBE
MATBEPKEHHSI TOTO, IO IPOAYKT, TPOLEC YH TOCIyTa BiJIOBIIal0Th IEBHUM BUMOTaM.

B mponeci ceprudikauii gabopaTopilo  BiIBIIYIOTh IPEICTaBHUKH OpraHy
ceprudikamii. Ix 3aBmaHHs — OTpUMaTH WiATBEPIKEHHS TOro, IO JaGopaTopis
JIOTPUMYETBCSI CTAHJIApTIB, IPABUII, IIPOLIEYD, BUMOT Ta periaMeHTiB. [ pyna iHcriekTopiB
nepeBipsie HasBHICTh MICHMOBHX MaTepialiB, IPOIEAYp Ta JOKYMEHTIB.

AxpenMranis — Le Tpouexypa, B pe3yibrari siKoi YHNOBHOBa)KEHUI OpraH Jae
odimiifHNI BECHOBOK PO T, III0 OpTaHi3aIlis 9i 0coda € KOMIIETEHTHOIO I BUKOHAHHS
MIOCTaBJICHUX 3aBJIaHb 1 POPMAJILHO 1€ BU3HAE.

JlaGoparopito  BiABIAYIOTh TIPEACTAaBHUKH akpeawTariitHoro oprany (ISO/
IEC 17011:2005). Ix 3aBmambs — oTpuUMaTu TiATBEpIKEHHS TOTO, IO Jaboparopis
JIOTPUMYETBCSI CTAaHAAPTIB, MPaBHWI, IPOLEAYpP, BUMOI Ta PENIAMEHTIB, a TaKOX
BIIEBHUTHCSI B TOMY, III0 MIEPCOHAJ] BHUKOHY€E CBOi (DYHKIII Ta 00OB’SI3KM NPaBHIBHO Ta
xommetenTHO (Campbell, 2014; ISO/IEC 17043:2010).

AxpenMrallis Hajla€ KOpHCTyBadaM J1aboparopii Oi1bLI0T BIEBHEHOCTI B TOMY, IO
TTOCTIKEHHS, SIKi BUKOHYIOTBCS, € HATITHIMU Ta TPaBIIIBHUMH, OCKUTBKH BOHA BKITIOUAE
OIIIHKY KOMITCTCHIII.

AkpenuTaris mAaTBePIKY€E I ITh BaKIMBUX YMOB!

1. KOMIIETEHTHICTb Ta JOCBIJI IEPCOHAIY,

2. CIIpaBHICTh Ta METPOJIOTIYHY IMPOCTEKYBAHICTh IPUIIAJIB 1 MaTepiais,

3. TeXHIYHY BaJiIHICTh METO/IB,

4. TOCTOBIPHICTH PE3yABTATIB T IX MPUIAATHICTD IJI BUKOPUCTAHHSA,

5. BiamoBimHicTH cucteMu ynpasiinus ctangapram ISO (Men’shykov, 2011; ISO
21748:2010).

IinHicTh akpenuTallii, MPOBEACHOI 30BHIIIHIMU EKCIIEPTAMU, IOJIATA€ B TOMY, IO
KITieHTH TabopaTopii MOXKyTh OyTH BIIEBHEHI, IO AKIIO IIOCH BUMIPSIHO, BiKaIiOpOBaHO,

nepeBipeHo, BUpoOyBaHO 4H CepTU(IKOBAHO, TO 1ie 3p00IeHO KoMIeTeHTHO. CyTTEBOIO
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NepeBaror0 aKpeauTalii € Te, 0 BOHA CIPUSE BCTAHOBICHHIO JIOBIPU JI0 pe3yJbTaTiB
Ta TIOCIYI, OCKUTBKH € C(EeKTHBHOIO IEPEBIPKOIO 3asB MPO SKICTh Ta HAIIHHICTB.
BukopucranHs BU3HAHUX Ha MDKHApOJAHOMY DpIiBHI CTaHIAPTIB SIK KPHUTEPIiB JuIs
akpenuTamii jJaboparopiii € KIO4YeM A0 TOMIMPEHHS IEPeAOBOTO IOCBIAY y CBITI
(Men’shykov, 2009; Men’shykov, 2011).

Cranpmaptd, SKi BHKOPHCTOBYIOTBCS UIA aKpenuTarmii Ta cepTudikamii, MOXYTh
TakoX OyTU peryiasiTopHuMH. JI0 YMclia Ba)KJIMBUX MPHUKIAIIB CTAHAAPTIB aKpeAUTAIil
nmaboparopiii HanmexaTs MikHapomHi cranmaptu [SO 17025 Ta ISO 15189, ski mmpoxo
3actocoBytoThes y cBiti (ISO/IEC 17025:2006; ISO 15189:2012).

Menwnuni naboparopii BukopuctoByroTh [SO 15189 mist po3poOku aqMiHiCTpaTHBHIX
Ta TEXHIYHHX CHUCTEM, a TaKOX CHCTEM SIKOCTi, SIKI PErIAMEHTYIOTh IX [iSUIbHICTh
Takox 1eil cTaHmapT BUKOPHCTOBYIOTH OpraHi3arii, ki 0akaloTh OTPHMAaTH BU3HAHHS
KOMIICTEHIIIT Y MiATBEPAUTH KOMIIETCHIIIF0 MEINIHUX JTa00paTopii.

B ramysi maGopaTopHOi MEIWIMHU BaXJIMBHUMHU MIOAO OpTaHi3amil MisUTBHOCTI
KIIHIKO-IIarHOCTHYHKX J1aboparopiit € ISO: 15189, 1593, 22869, 22870,15190 (ISO
15190:2003); momo cTBopeHHs HeoOXimHOi B VYkpaiHi pedepeHTHOI CHUCTeMH I
B3aeMOJIi1 3 MbKHapoaHUMHU cTpykTypamu — [SO: 15194, 15195, 17511, 18153, 20776-1
(ISO 15194: 2009).

Crangapt ISO 15189 oxormuttoe Bci chepu IiSUIBHOCTI MEAMUYHOI J1aboparopii i sik
eJIeMEHTa CHCTEMH OXOPOHHU 3IO0POB’s, 1 SK aHAIITHKO-TOCIITHHAIBKOTO IiAPO3IiIy,
i sK cy0’eKkTa B3a€MHMH 3 YCTaHOBaMH IHIIMX CHCTEM, & TAaKOK 3 CYOKOHTPaKTHUMH
nmabopaTopisiMi; BCTAHOBJIOE TPUHIIMIN 1 MpaBUia Jiil SK B 3BHYANHINA MMOBCSIKACHHII
NPaKTHLi, TaKk 1 B OCOONMBUX cHTyalisx. lle OCHOBHMH 3aKOH MisUIBHOCTI KIIIHIKO-
IIarHOCTHYHO1 TabopaTopii, BAKOHAHHS BUMOT SIKOTO 3a0€3MEYNTh IIOBHOIIHHE BHKOHAHHS
naboparopiero cporo npusHadeHHs (Abdy and Luneva, 2014).

Cragmapt ISO 15189 po3poOrneHO Ta MPH3HAYEHO U BUKOPHCTAHHS TiTBKU
MEeJIMYHUMHU JIADOPATOPISIMHU, HE3AJIEKHO BiJl TOTO, SIKI aHAJII3M Y HUX BUKOHYIOTBCS 1 BiH
6a3yetbes Ha ctagmaprax [SO 17025 ta ISO 9001.

Heo0xi1HOH0 YMOBOO YCHIIIHOT CTAaHIAPTU3AIIIT € CTBOPCHHS CHCTEMA HAIlIOHATIBHUX
HOPMATHUBHHUX JOKYMEHTIB. [IpHIAHATTS CTaHAAPTIB, SKi MICTATh HayKOBO-OOIpYHTOBaHI
KpuTepii NpaBUIbHOTO BUKOHAHHS TOi 4YM IHINOI TEXHOJIOTIYHOI oreparii MmoKpammrh
piBeHb SKOCTI JTa0OpaTOPHHUX MJOCHTIKEeHb, 3a0e3mednTh 0i00e3MeKy MeIUnIHUX
naboparopiii (WHO, 2012).

B mamiii kpaiHi Ui peryiaroBaHHS PUHKY IMOCIYT JIAOOPAaTOpPHOI MEIWIMHH, HE
3Ba)KAIOYM HA HEHMOBIPHI 3yCHWJUISA, HA JKajlb, 3aTBEP/UKCHO TUIbKUA 24 CTaHIApPTH,

po3pobireni TK 166 y chiBmpartti 3 BAKXJIM; mie 31 — mpoXoauTh eKCIepTU3y.
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30KPEMA, LIE:

1. ACTY EN ISO 15189:2015 Menuuni naboparopii. Bumorum mo sxocrti Tta
KOMITeTeHTHOCTI. 3arBeppkeHo HakaszoMm JIIT «YkpH/IHL» Ne 61 Bim 22.06.2015 p.
HaOyBae unnnocti 3 01.01.2016 p.

2. JJCTY-H ISO/TR 22869:2014 JlaGopatopii wmemmuHi. HacranoBa 1momo
BrpoBapkeHHst ISO 15189:2003 (ISO/TR 22869:2005, IDT) 3arBepmkeHo HakazoM
MinexkoHOMpo3BUTKY Ne1435 Bin 02.12.2014 p. HaOys unnHoCTi 01.07.2015 p.

3. ACTY EN ISO 15195:2015 JlaboparopHa meauuunHa. Bumoru mo pedepeHTHHX
BUMIipIOBaJIbHUX Jlaboparopiit. 3arBepmxeno HakazoMm I « YKPHHL» Nell8 Bin
28.09.2015 p. HabyBae unnanocti 01.01.2016 p.

4. JICTY ISO 13528:2014 CraTrcTU4HI METOIM JUTS 3aCTOCYBAaHHS ITiJ] Yac MEPEBIPKU
npodeciiHOro piBHS 3a JOMOMOIOK MDKJIA0OPATOPHUX IOPIBHSIHB. 3aTBEPIKEHO
Haka3oM MiHnekoHOMpo3BUTKY Nel429 Big 02.12.2014 p. HaOyae umnHHOCTI
01.05.2015 p.

5. ACTY ENISO 18153:2014 Menu4Hi BUpoOH JUTS TIarHOCTHKH in Vitro. BuMiproBaHHS
BeJIMYMH B OionoriyHux mpodax. MeTpoioriyHa IpoCTeXyBaHICTh 3HAYCHb
KaTaJIITUYIHOI KOHIIEHTpAIlii (hepMEeHTIB, MPHUIHCAHUX KaxiOparopaM i KOHTPOIHHUM
Marepiaiam. 3aTBep/PKEHO Haka3zoM MiHekoHOMpo3BUTKY Nel435 Bim 02.12.2014 p.
Habys unrnOCTI 01.07.2015 .

6. JACTY ENISO 17511:2015 Menuuni BupoOu st IiarHOCTHKH in vitro. BumiproBanHs
BeJIMYMH B OiojoriuHMX mpodax. MeTponoriyHa MOpOCTeKYBaHICTh 3HAYCHB,
NPUIKHCAHKUX KajiOparopaM i KOHTPOJILHUM Marepiaiam. 3arBepkeHo Hakazom JII1
«YKPH/IHII» Ne118 Bix 28.09.2015 p. HabyBae unnanocti 01.01.2016 p.

7. ACTY EN ISO 14155:2015 Kuini4Hi ZOCHIKEHHS MEIMYHUX BUPOOIB JUIs JIFOJCH.
Hanexna kimiHiuHa mpaktuka. 3arBepmkeHo HakazoMm I « VKPHJIHII» Ned4S Bin
28.05.2015 p. HabyBae unanocti 01.01.2016 p.

8. JACTY ENISO 13532:2015 3aranpHi BUMOTH 10 MEANIHUX BUPOOIB IS JIarHOCTUKA
in vitro aus camokoHTpoiro. 3arBepmkeHo Hakazom JIIT « YKPH/IHII» NelOl Bix
28.05.2015 p. HabyBae unanOCTI 01.01.2016 p.

9. ACTY-H GHTF-SG4-(00)3:2015 HactaHoBH HI0Z0 PETYISITOPHOTO ayIUTy CHUCTEM
SIKOCT1 BUPOOHUKIB MeIMYHUX BHPOOiB: 3aranbHi BuMoru. Jlomarok Ne3: Bumoru mo
MiAroTOBKH ayauTopis. 3arBepakeHo Hakazom JIT «YKPH/IHI» Ne61 Bix 22.06.2015
p. HabyBae unanOCTI 01.04.2016 p.

10. ACTY ENISO 14820:2014 KonTeliHepu 01HOPa30BOIro BAKOPHCTAHHSI [J1s1 BiIOUpaHHS
3pa3KiB BEHO3HOI KPOBI JIIOAMHU. 3aTBEPKEHO Haka30M MiHeKOHOMpO3BUTKY Ne1432
Bix 02.12.2014 p. Ha0Oys unnnocti 01.05.2015 p.
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11. ICTY-H TAF MD 8:2015 OGoB’si3koBuii n0KkyMeHT MixkHapoaaoro ®opymy 3
Axpenurarii o 3actocyBanss cranaapty [ISO/IEC 17011 B cucteMax MEHEIKMEHTY
SKOCTI 1mogo MeamyHux BupodbiB (ISO  13485). 3arBepmkeno Hakazom JII1
«YKPH/IHLI» Ne61 Bix 22.06.2015 p. HaGyBae unaHOCTI 01.04.2016 p.

12. ICTY-H TAF MD 9:2015 OGoB’si3koBuii J0okyMeHT MixkHapoaaoro ®opymy 3
Axpenurarii ans 3actocyBanas cragaapty ISO/IEC 17021 B cucteMax MEHEIKMEHTY
SIKOCTI 11010 MEINYHUX BUPOOIB. 3aTBepmkero HakazoMm JIIT « VKPHJIHL» Ne61 Bin
22.06.2015 p. HabyBae unaHOCTI 01.04.2016 p.

13. ACTY ISO 12322:2015 Meauuni BUpoOM [uisi JiarHOCTUKM in vitro. [loxuBHi
cepenoBumIa s MikpoOionorii. BUMorn 1o MOXWBHHUX CEpeNOBHIN. 3aTBEPIKEHO
nakasoMm JIT « YKPHJIHILI» Nel18 Bix 28.09.2015 p. HabyBae unnnocti 01.01.2016 p.

14. ICTVY EN ISO 20776-1:2014 Kniniuxi mabopaTopHi JOCTIKSHHS Ta TeCT-CHCTEMH
JUIs JIIarHOCTHKH in vitro. BumpoOyBaHHS 4yTiaMBOCTI 1H(EKIIHHUX areHTiB Ta
OIIiHIOBAaHHS XapaKTEPUCTHK 3aC00IB IS BUMPOOYBAaHHS aHTHMiKPOOHOI Yy TIMBOCTI.
Yactuna 1: PedpepeHTHuit MeTo BUIPOOYBaHHS in Vitro akTHBHOCTI aHTUMIKPOOHUX
areHTIB MIONO AaepoOHMX MIKPOOPTaHi3MIB, SKi IIBHAKO pPOCTYTh, 30YyIHHKIB
iH(pEeKIIHHUX 3aXBOPIOBaHb. 3aTBEPIIKEHO Haka3oM MiHekoHOMpo3BUTKY Nel435 Bin
02.12.2014 p. HaOyB unaHOCTI 01.07.2015 p.

15. ACTY EN ISO 20776-2:2014 KuniniuHi 1a00paTopHi JOCIIKEHHSI Ta TeCT-CUCTEMU
IUTS TIaTHOCTHKHU in vitro. BumpoOyBaHHS dYyTinHBOCTI iH(MEKIIHHUX areHTIB Ta
OLIIHIOBAHHS XapaKTEPUCTUK 3aCO0IB [UIsi BUIPOOYBAHHS aHTUMIKPOOHOT Uy TIIMBOCTI.
Yacruna 2: OmiHIOBaHHS XapaKTEPUCTHK 3ac00iB TSI BUPOOYBAHHS aHTHUMIiKpOOHOT
YYTIMBOCTI. 3aTBEpKCHO Haka3zoM MinekoHoMmpo3Butky Nel435 Big 02.12.2014 p.
Habys gnanoCTi 01.07.2015 p.

16. ACTY EN ISO 61010-2-101:2014 Bumoru 111010 Ge31eKH elneKTpuIHOro o0JiaiHaHHs
U BUMIpIOBaHHs, KepyBaHHSA Ta JabopatopHOro 3actocyBaHHS. Yactura 2-101.
Oco0s1Bi BUMOTH 10 MEAWYHOTO OOJIaIHAHHS JUIsl JIarHOCTUKH in Vitro. 3aTBepayKeHo
Haka3oM MiHekoHOMpo3BUTKY Nel1367 Bix 21.11.2014 p. Ha6ys unaHOCTI 01.04.2015 p.

17.ACTY EN ISO 61326-2-6:2014 EnexrpuuHe ycTaTKyBaHHs /Jisi BUMIPIOBaHHS,
KepyBaHHA Ta JabopaToOpHOTO 3aCTOCYBaHHS. BHMOIrM 10 eleKTpoMarHiTHOI
cymicHocti. Yactuna 2-6. OcoONMBI BUMOTM [0 MEIUYHOTO OOJAJHAHHS IS
IaTHOCTHKH in Vitro. 3aTBep/keHO Haka3zoM MiHeKoHOMpO3BUTKY Nel432 Bix
02.12.2014 p. Ha0yB unnnocrti 01.05.2015 p.

18. ICTY-H MEDDEV 2.10-2:2015 Menuuni Bupodu. HactaHoBa mon0 npu3HauYeHHS
1 MOHITOPHMHIY yIIOBHOB2)XEHHX OpraHiB y pamkax J{upexrnBu €C mon0 MeanyHux

BupoOiB. Jomatox 1. Ksamidikamis mnepconamy. 3arBepmkeHo Hakazom JII1
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«YKPH/IHLI» Ne61 Bix 22.06.2015 p. HaGyBae unanocti 01.04.2016 p.

19. ACTY-H ISO/TR 16142:2014 Meanuni Bupoou. HactaroBa 3 BHOOPY CTaHIAPTIB IS
MiATBEPIKCHHS BUBHAHMX OCHOBHHUX MPHHIMIIB 1010 Oe3Mmeku Ta QyHKIIOHATIBHIX
XapaKTepUCTUK MEIUYHUX BUPOOIB. 3aTBEpKECHO HaKa30oM MiHEKOHOMPO3BUTKY
Ne1429 Bin 02.12.2014 p. Hadys unnHocTi 01.05.2015 p.

20.ICTY-H GHTF-SG1/N045:2014 Menmuuni BupoOu. I[lpuwHmmmm kmacudikamii
MEIWYHUX BUPOOIB JUISI  JIarHOCTHKH in  Vvitro. 3aTBEpKCHO  HaKa3oM
MinekoHoMpo3BUTKY Nel1367 Bix 21.11.2014 p. Habys unaHOCTI 01.04.2015 p.

21.ACTY-H GHTF-SG1/N046:2014 Menuuni  BupoOu. IlpuHUIMNM  OLIHKK
BiJIMIOBITHOCTI MEIMYHUX BUPOOIB IS MIarHOCTHKH in Vitro. 3aTBepIKeHO HaKa30oM
MinekoHompo3BuTKy Nel1367 Bix 21.11.2014 p. HaOys uuanoCTi 01.04.2015 p.

22.JICTY EN ISO 14937:2014 Crepwmizanis BUpOOiB MEAWYHOTO TPH3HAYCHHS.
3araibHi BUMOTH JI0 XapaKTePUCTHK areHTa, o CTEPUITIZYE, a TAKOXK JI0 PO3POOIISTHHS,
BaJiaIlii Ta MOTOYHOTO KOHTPOIIOBAHHS TPOIECY CTEpUIIi3alii MEAUIHUX BHPOOIB.
3arBep/pkeHO Haka3zoM MiHekoHOMpo3BUTKY Nel435 Bix 02.12.2014 p. HaOys
graHOCTI 01.07.2015 p.

23. ACTY EN ISO 556-1:2014 Crepuuizarisi MeAn4HUX BUpoOiB. Bumoru 1o MeanyHux
BHPOOiB 3 mo3HaueHHIM «CreprnbHi». YacTiHa 1. BuMorn 1o kiHIeBOi cTeprutizarii
MeIuYHUX BUpoOiB. 3aTBepnkeHo Haka3oM MiHekoHOMpo3BUTKY Ne886 Bin 28.07.2014
p. Habys wunrnOCTI 01.11.2014 p.

24. ICTY EN ISO 556-2:2014 Crepuizarisi MeAM4HUX BUPoOiB. Bumoru 1o MeanyHux
BHPOOiB 3 mo3HaueHHAM «CTepribHi». YactiuHa 2. Bumorn 1o MequmyHUX BUPOOiB, SKi
ISIral0Th aCENTUYHOMY 00pOOJIEHHIO. 3aTBepIKEHO Haka30M MiHEKOHOMPO3BUTKY
Ne886 Bim 28.07.2014 p. HaOyB unaHOCTI 01.11.2014 p.

Oco0nMBO  BaXKIIMBUM 3700yTKOM JUISl PO3BUTKY J1a0OpaTopHOl MEIULMHH €
BrpoBapkeHHs JJCTY EN ISO 15189:2015 «Menuusi maboparopii. Bumoru mo sxocti
ta komnerentHocTi» Ta JJCTY EN ISO 15195:2015 «Jlaboparopua mMenunnHa. Bumoru
0 pedepeHTHHX BUMIPIOBAIBHHX J1aboparopiit», ski HaOyBaroTe uynHHOCTI 01.01.2016
p., a takox JJCTY-H ISO/TR 22869:2014 «JIaboparopii memuuni. Hacranosa miomo
BripoBapkeHHS [SO 15189:2003», sxuit Bxe HaOyB unHHOCTI 01.07.2015 p. OueBuaHO,
[0 TIPUIHSTTSI OKPEMHX CTAaHAAPTIB HE 3MIHHUTH CTaH Tajy3i, aje KOMIUICKCHHN Miaxia
II0 TIpoOIeMHy TapMOHi3alii 1a00opaTOpHUX TOCIIIKEHb 3a0e3MeUUTh MPOTPEC PO3BUTKY

Cy4acHOI MEIMYHOI HayKHU.
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BUCHOBKHU

Bupinienns npobiaeMu BOpoBaKEHHSI CTaHAapTH3allii, cepTudikanii Ta akpeanTanii
MOKPAIIHUTH SKICTh HaTaHHS MEIUYHOI JOIIOMOTH HACEJIEHHIO, CIPHATHME pe(h)OpPMYBaHHIO
CHCTEMH OXOPOHH 3/10pOB’sI, 30KpeMa:

*  BCTaHOBUTB!

0 4YiTKi TpaBWia oprasizamii poOoTH Oyab-SIKMX  KIIHIKO-Z1arHOCTUYHUX
nmabopartopif,

0 BHUMOTH J0 pe)epEeHTHOI CHCTEMH B JTA0OPATOPHIH MEIUIMHI, sIKi 3a0e31evaTh
HABUIIy TOYHICTH BHMIPIB, Ha AKy 3MOXYTh OpIEHTYBAaTHCA KIIHIKO-TiarHOCTUYHI
naboparopii, 3aCTOCOBYIOYM METOJIMKH Ta CTaHJapTHI 3pa3Ku, aTeCTOBaHi B pe)epeHTHIH
CHCTEMI;

*  3a0e3MeUYnTh:

0  Oe3meyHi yMOBH poOOTH KITiHIKO-A1arHOCTUYHUX JTabopaTopiii,

0  OTpUMaHHS JOCTOBIPHOI Ta CIiBCTaBHOI iH(pOpMarlii,

0 METPOJIOTIYHE MiATBEPKCHHS MPABWJIBHOCTI BUMIPIB BCHOTO Pi3HOMAHITTS
JTOCITIKYBaHUX O10JIOTIYHHUX aHAITIB;

*  00rpyHTy€e BHOIp Ta TOUHE BHKOHAHHS METOIUK JIAOOPATOPHUX TOCIIIKEHD, AKi
€ ONTUMAJIBHO NPABMILHAMHU Ta MPEHU31IHHUMU;

* pemIaMeHTye JOTPUMaHHS BUPOOHMKAMH 3aco0iB aHANi3y MpH iX po3poOr,
BUPOOHMIITBI, TPAaHCIOPTYBAaHHI HAHOLIBIIOI BiJMOBIHOCTI BIACTHBOCTEH BHPOOIB
BHMOTaM YyTJIMBOCTI, CIICIIU(IIHOCTI, MPABMIFHOCTI Ta MPEIU3iHHOCTI BUKOHAHUX 3 1X
3aCTOCYBaHHSIM METOAMK JOCIIIKCHHS.

IIpuckopeHHs TemmiB  cTaHAapTH3amii 3a0e3MeuynTh CTBOPEHHS  €IWHOTO
71a00paTOPHOTO MPOCTOPY B YKpaiHi, 3a0e3MCUuTh BHU3HAHHSA PE3YNBTATIB KIIHIKO-

1m1ab0paTOpHOTO 0OCTEKEHHS MAIlIEHTIB 3aKOPIOHOM.
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JIobomup I'V3AP

MICISI MEJMKIB Y CYYACHUX PEAJIISIX YKPATHH

Ilpedcmasneno, s3anucanuii Onenoro Aoamosuy, 06 ’¢Onanuil 3anuc 3ycmpiveii Bepxo-
6Ho20 Apxuenucxona Yxpaincokoi I pexo-Kamonuyvxoi Llepkeu, Kapounana, Brnascenmi-
woeo Jlobomupa 1 y3apa 3 Haykogysamu, cmyoeHmamu-mueoukamu, npeoCmasHuKamu aikap-
covkoi epomaou Jlveosa, unenamu Hayxkosoeo mosapucmea imeni Llleguenxa (m. Jlvsig) ma
Vxpaincokozo Jlikapcvroeo Tosapucmea y JIv606i, wo 6ynu npucseaueni 150-piuyio 6i0 Ous
Hapodocenna Mumpononuma Anopes Lllenmuywvkozo. byno obeosopeni akmyanvhi npobie-
MU cyuachoi Yxpainu ma oxpecieno poib MeouKie y Cmeopenii 2pomaocbko20 cycniibemed,
a MaKodic BAdNCIUGICIMb HAYKOBUX 3ACAO OISl PO36 A3AHHA NPodeM i 3anyueHHs KoMnemenm-
HUX Qaxieyis, 8i0ON0GIOHUX HAYKOBUX YCINAHOS 014 30iUCHEeHHSA MPIll i CNO0I8aHb YKPATHCLKO-
20 HapoOoy.

Knrwouosi cnosa: Jliobomup 1y3ap, meouyuna, 2pomadcoke 300pos s, KyYIbmypa, 8uwia oceima

Liubomyr HUZAR

THE MISSION OF HEALTH PROFESSIONALS
IN PRESENT-DAY UKRAINIAN REALITY

The paper prepared by Olena Adamovich represents a consolidated recording of
meetings of His Beatitude Liubomyr Huzar, Cardinal, the Major Archbishop of the
Ukrainian Greek-Catholic Church, with researchers, medical students, and representatives
of medical community of Lviv, members of the Shevchenko Scientific Society (Lviv) and
Ukrainian Medical Association in Lviv on the occasion of the 150th birth anniversary of
the Metropolitan Andrey Sheptytskyi. Pressing problems of Ukraine were discussed, and the
role of health professionals in the establishment of civil society was defined along with the
importance of scientific principles of problem-solving, and involvement of qualified experts
of the respective research institutions to fulfill the dreams and hopes of the Ukrainian people.

Key words: Lubomyr Hudzar, Medicine, Public Health, Culture, High Education

«Myopicmp scumms nonAzae 6 Momy,
woo6 1odoumu me,
w0 Hanpaeoy € 000pom»

Murtpononaut Auapeii Hlentuubkuii

26 BepecHs 2015 p. Akrosa 3aia JIbBIBCHKOTO HAaI[lOHAJIBLHOIO MEIUYHOIO YHIBEPCHU-
tery imMeHi Jlanuia ["annmproro Oyna nepernoBHena. [prcyTHi oruteckamu BiTamu Bepxos-

HoTO Apxuenuckona Ykpaiacekoi [ pexo-Karommiskoi Lepkeu, Kapaunana, bnaxxennimmo-
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ro Jlro6omupa (I'y3apa). [ToBakHI HayKOBI Ta CTyJEHTH-Me-

JIKH, TIPEICTaBHUKH JIiKapchKkol rpoMany JIbBOBa, YMciIeHH]
rocti, wienn HaykoBoro toBapuctBa imeHi llleBueHka Tta
Ykpaincekoro Jlikapcpkoro ToBaprcTBa puiIIIM Ha 3yCTpid,
npucBsiaeHy 150-piguio Bin aHSA HapomkeHHs MurtpononnTa
Amnpnpest lentunpkoro. Tema 3yctpivui — «Ilocnanus Murpo-

nonuta Auapest LIIenTrupKoro: Micis MEIHKIB y Cy9acHHX pe-

anisix Ykpainuy.

MoneparopoMm 3yctpiui 3 bnaxennimmm Jlrobomupom

I'yzapom Oyna Jlikapceka komicist (JIK) HTII. Ineto minrpu-

MaB peKTop yHiBepcutety, aiiicHuii wien HTIL, unen-kopecrionnenr HAMH VYkpainy,
mpodecop, ToKTop papmareBTHIHNX Hayk bopuc 3imenkoBcrkuii. [TiBToparoanaHa mmpa
po3MoBa BiiOyBanacs y ¢popmari BiIIIOBIIeH Ha 3aITUTaHHs, SIKi T0AaBaJIl IPUCYTHI, 1 TOp-
KaJIMCh TPAKTYBaHHS MOCIaHb MuTporoianTa AHpest Ta CydacHUX peaiil KUTTS, popmy-
BaHHS HAL[IOHAJILHUX i7Ied Y MOJIOJIOTO MOKOMIHHS, IPOTHO3IB 1010 MaiiOyTHHOTO YKpai-
HH, 00’€IHAHHS YKPAiHCHKOI Hallil 1, 30KpeMa — SIK y TaKhi CKPYTHHI 4ac mepeciaHOMY
TpOMaJITHUHY HE BTPATUTH Bipy B CBiif Hapox 1 cBoio baTpkiBmunay? Bripogosx po3MoBH
13 3aJTU TIOCTIMHO HAJXOIUIIM HOBI 3alMCKH, HE BCI 3 IKMX OYJIM O3BYYCHI 32 OpakoM dacy.
YkpaiHii 3 10Biporo cTaBisAThCs A0 brnakenHimoro Jlrobommupa, 60 BiH BMi€ TOBOPHUTH TIPO
AKTHBHI IUTaHHSI CbOTOJICHHS TIPOCTOI0 MOBOIO, BOJITHOYAC MOBOIO €BPOIEHCHKOTO 1HTEIIEK-
1y. Ha npoxanns JIK HTII braxenninmii me pa3 moroguscest 3yCTPiTHCh 3 HAMH ITiJ] Yac
YeproBoro npuizay 1o JIbBoBa, HE3BaKAIOUM HA IHTEHCUBHUHN PO3KIIAJ 3yCTpiueil 1 BUCTY-
miB. AynieHnis 3 BepxoBaum Apxuenuckonom Ykpaincekoi ['pexo-Karomuipkoi Lepksu,
Bnaxennimmm Jlro6omupom I'yzapom BinOymacek 30 sxoBTHS 2015 p. y peKoneKIiifHO-Bi-
nounHKoBOMY HeHTpi JIbBiBChKOI apxuenapxii YKL y Bproxosuuax, ne Moro Brasken-
CTBO 3yITUHMBCS Ha Yac Bi3uTy 10 JIbBOBA.

(IIpononyemo 06’ conanuii 3anuc Hawux po3mos 3 brasicenniwum nio yac 06ox 3y-
cmpiuetr)

— Bame BaaskeHcTBo, 1110, Ha Bamy ayMKy, odikye YKpaiHy B HalOamK41oMy
Mali0yTHBOMY Ta 1m0 Bu 1ymaere 3 npuBoay 00’ €AHaHHs YKpaiHCBKOI Hanii?

— Xoua 11i TeMH 1 He y»Ke MeIN9Hi, 1 He HaJITO IEPKOBHI, TIPOTE € [T HAaC HaA3BUYaii-
HO BaxkiBUMHU. [Ipobrema cydacHOi Ykpainu — Te, 1110 B (paKTUUHO HE3AJICHKHIN epkKaBi
HapoJ IIe He JAOCTAaTHLO HE3aJEeKHUH y CBOIX cepIliX. AKe MPOTITroM 0araTbox pPOKiB
0e3ynIHAi 1epKaBHUH anapar paJsHCHKOI BJIa I HaMaraBcs 3pO0OUTH 3 HAC HEBUTHHHKIB,
Oe3iHimiaTnBHUX paliB, 3a SIKUX JlyMaloOTh TapTist YU ypsiz. SIK He mapaJoKcabHO, aje yCBi-
JIOMHUTH CBOIO €THICTB, 3TYPTYBaTHUCH, YKPATHIIIM JONIOMOIIIN caMe OCTaHHI TPparivHi Mmoii:
PeBomtontist 'igHocTi Ta pociiickka arpecist. [louatok 3po0iieHo, 1 Tenep Bce 3aJIeKUTh Bil

Hac: 3MOkeMO MH 30eperTh 1ier boxkuit Jlap — modyTTs JyXOBHOI 1 HalliOHAIBHOT €THOCTI,
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g Hi. Tak 1110 B HAOMMmKUIKii yac HaMm Tpeba Oyze 100pe Hall [IUM TTOIPAIFOBATH.

— B cBitui moaiii Ha cxoni YKpaiHu, UM BBAKAETbCHA 3aXMCHUK BiTYM3HM BOMB-
11e10, SIKIIO B X0/1i 30p0ifHOT0 MPOTHCTOSIHHSI BiH YOMB CyNPOTHBHUKA, YH HE € 1€ N0-
pyumenHsM ’sroi 3anosini F'ocnoguboi «He Bonii!»?

— Arpecis, cama 1o co0i, cynepeunts boxkomy 3akony. Hamamgatu i BOuBati — He
MOXKHa, a2 OT OOPOHHMTHUCS BiJl BOpora Tpeda 000B’s13k0BO. € BeJIMKa PI3HUIISI MiX BOUB-
CTBOM 3 METOIO 3aXOIUICHHS HOBHUX TEPUTOPiil UM MOMIKMPEHHS CBOTO BIUTHBY, i CAMOOOOPO-
Horo. Koy 0aunMo HecIpaBeIIuBIiCTh, MAEMO 3aXHIIATH ceOe, CBOIO POIHHY, CBiil HAPOI.
Tinpku Tak 30epekeMo CBOE MPaBO Ha ICHYBAHHS 1 3JUIIMMOCH JIFOIbMHU.

— Bame baaxxeHncTBo, yu He Moriii 0 Bu naTu kiibka nopaj, K B TaKi CKpyTHi
4acH He BTPATHTH Bipy B CBiil Hapos, B ¢BOIO KpaiHy?

— Bakki MOMEHTH CIIOHYKAIOTh JIFOZICH 10 pyXYy, MPOOYIKYIOTh B HUX Halkpare. [To-
JIUBITHCSL HA TOOPOBOJIBIIIB, 3aB/SIKK SIKMM, HE 3Ba)KalO4d Ha Te, 10 BificbKOBa arpecis 3a-
CKOUMJIa HaC 3HEHAIIbKa, YKpaiHa B KOPOTKI TEPMIHM 3MOIJIa HAKOITUYUTH BiiCBKOBY CHITY
Ta BIANOBICTH Ha yaap. Ha BosoHTepiB, sIKi 10roMaraioTh apMii, He HIKOAYI0UH CHJI. AJie He
MO)KHA 3yITUHATHCH Ha JIOCATHYTOMY, Tpeba pO3BUBATHCH TyXOBHO, IIJICKAaTH HAI[IOHAIbHY
KyJBTYpy Ta He 3a0yBaTH cBoE€i icTopii. Jlyxke mo0pe, 1Mo mpoBOISTECS 3aX0AN Py POUCHI
J0 150-pivust 3 qust HapokeHHss Mutpornonuta [lentunpkoro, 200-piyust 3 AHS Hapo-
mxeHHs [llesuenka. .. Lle ironum, 9mif mpuKiIag 10IIOMarae HaMm mam’siTaTh, XTO MH €.

— Yu He moriin 6 Bu npoxkomMeHTyBaTH BNpoBag:keHHsA MiHicTepcTBOM OCBiTH,
nii BUIISiIOM pedopM, CYTTEBOTO 3MeHIIIeHHsI TOTHH HA BUBYEHHSI YKPaiHO3HABYMX
npeaMeTiB: yKpaiHCbKOI MOBH, JIiTepaTypH, icTopii?

— Taka moniTuka crnpsiMoBaHa Ha OOMEXEHHS JTyXOBHOTO CBITY, KYJABTYpPH JIFOJCH.
Henpumyctumo, Hi U1 fopHcTa, Hi A7 IHKEHEPa, a 0COOIMBO — UIS JTKapsI, SKAH TiCHO
CHIBITPALIO€ 3 JIObMH, HE 3HATH HIYOT0, KPIM CBOTO peMecia, aJike TOH, XTo 3a0yB PO
ITyXOBHI HaOAaHHs CBOTO HapOmy, rmepectae Oyt coboro. Taki «By3bKi criemiamicTiny, 6e3
PO3YMIHHS JTFOACHKOI PUPOJIH, JTIKapi, sIKi Oa4aTh MallieHTa B YUCIOBOMY CKBIBAJICHTI, HAM

He NOTpiOH.

— Sk cdopmyBaTH Hauio-
HAJIBHY i/1e10 y MOJI00T0 MOKOJIiH-
Hsa?

— JliTeli, TOYMHAKOYM BiJ KO-

JIMCKH, Tpeba BUXOBYBAaTH B JIIOOOBI

Io pigHOTO Hapoxy! Mene myxe au-

By€ I HOBa HOpMaTHBa MiHiCTep-
CTBa OCBITH, IPO SKY MH T'OBOPHIIN

— 3MCHIIICHHA B HaBYaJIbHUX 3aKJia-

Jax TOAWH JJIsd BUBUYCHHA pra'l'H03—
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HaBYHMX [TPEJMETIB: MOBH, JIITEpATypH, iCTOPIi... 3HAHHS CBOIX TpaAHLIii, KYJIbTYPH, HAaBITh
reorpadii, € TOJTOBHOIO TIEPETyMOBOIO HAIliOHATBHOT CBioMOCTi. JIuTHHI Tpeba moka3aru
Halll MOpe i TOPH, TIOJIst 1 CTEIH, BUKJIUKATH B 1 JIyIIIi 3aXOIUICHHS 1 TOPAICTb CBOIM, Pifl-
HUM. AJDKe SIKIO MU HE IPHIIEIHMO IIbOTO 1M, TO 3BiJIKM B3STHCS HAIllOHAJIbHIH i1€i?

— SIki, Ha Bamy 1yMKy, HayKoB1Ii OTPi0Hi, a ki He MoTPiOHi 3apa3 Ykpaini?

— Bci notpibHi. YkpaiHa mMae qyxe MoBakHI HayKoBi IIKOMH 1 Tpaaumii. I xoporri
CremiaxicTi OTPiOHi B ycix ramy3sx. Ha sxains, HaitOlnbmre X Opakye B HaIIii BIaIi, aKe
0araro muTaHb, 30KpeMa, EKOHOMIYHUX, TOTPEOYIOTh HE TOJITHYHOTO, & CaMe HayKOBO-
ro migxony. Sl sikpa3 mpUroTyBaB Jonuc Ui “YkpaiHchbkoi mpasan” Ha mio Temy. Hacras

HAWBUILUK 4yac, 11100 JIFOM NPH BIIAJII [I0YAJH 3 JIOMIOMOro0 (axiBIiB IIyKaTH HAYKOBUX

PO3B’SI3KIB 1 B3arajii — 100 1MoYajiy [IaHyBaTH HayKy. YKpaiHa Mae Jy)Ke KOMIETECHTHHUX
HayKOBIIIB, BIJINOBI/IHI HAYKOBI yCTaHOBH. HayKOBIlI yKpaiTHCHKOTO MOXO/KEHHS 3100yin
i TIPOHOBXKYIOTH 3100yBaTH BEIHMKE BH3HAHHS TaKOK 11032 MeXaMH Ykpainu. Tomy
3BEPTAEMOCS JI0 BIANOBIJaJbHUX OCIO: LIHYHTE HAyKy, IIaHYHTE HAayKOBIIB, Yepe3 HHX,
iXHe 3HAHHS Ta IXHIO MPAII0 MOYKEMO HATIATUCS HA CTIPaBKHE 3iICHEHHS MPii i CIO/TiBaHb
namoro Hapoy! ITicis Maiinany mu 3agexmapysanu: «Maemo o €Bporm!». Ae Maio
XTO 3aJlyMy€ThCS IIPO CIIpaBkHii 3micT wiel ¢pasu. Jlroau MOBUHHI po3ymiTH — HE J10-
CTaTHBO CITIIO TIOBTOPIOBATH 3a €BPOIOI0, Tpeba IIyKaTH HAayKOBE PO3B’S3aHHS HAIINX
npobneM. A B Hac HaToMicTh wieHn HarionanpHoi Akanemii Hayk neMOHCTpyroTh min
MapIaMeHToM, IO He MAroTh 3a IO TpaIfoBaTH. Ta Hime B cBiTi Takoro HeMae! Tax 1o
paJKy HaIIii BIIal 3BepTaTh OLIbIIC YBArH HA BaXIIUBICTh HAYKH.

— CporogHi BuIa BjIaja JeKJapye ACKOMYHi3aLilo CyCHiabCTBA. YHIBepCHTET
— yacTHHAa cycnijaberBa. To Ak Mo30yTHCh NOCTPAASIHCLKUX HACTPOIB, TPAAULIH, Ta
SIKUM Ma€ OyTH CTaBJIeHHsI 10 0ci0, MopaJb AKHX JajieKka Bil 00pa3y HayKoBLs, 3a
SIKUM BOHH XOBaKOThCs1?

— CbOrojiHIlIHE CTapIe TOKOJIIHHS HApOAMIIOCH 1 BUXOBYBAJIOCH B PajsHChKOMY
Coro3i, B paAsSHCBKIH MEHTATHHOCTI. X04Ya Ti CyMHI YacH JaBHO MHHYIIH, aji¢ 3aJTATIIH
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DIMOOKI paHH, sIKi He 3apyOIroBaUCh A0ci. JIronau 0osAThCS TOBOPUTH, OOSATHCS IisSTH, HE
TTOBIPSIFOTH OMH OHOMY. J{0 pedi, KOpYTIIist TeX HaJISKUTh 10 «PaITHCHKOTO crianky». Ha
MOIO JIyMKY, BllaJia, HAyKOBIIl, ICTOPHKH, KOXKEH WIEH CYCIIJILCTBA Ma€ aHali3yBaTH, 10 Y
Hac OyJI0 paITHCHKOTO, IO III¢ 3THAIIHIIOCH, 1 HelaTHO BUKOPIHIOBATH I1i TOTaHi 3aJIHIIKH.
He tak naBHO BinOymace BeIpMHU 3Ha9HA 1Ofis1 — PeBomroris ['igrocTi. Mu npo3pinu. Mu
Oaunmo Oinblre, K 6auriTi. AJe 1ie — JIMIIe Mo4aToK. Mu cTOIMO Ha opo3i BETMKHUX 3MiH
1 IOBMHHI 0 HUX MiATOTYBATHCS, T030yBalOYNCh TOTO 3JI0T0, M0 30€periocs 10 ChOTOHI.

— Yu noTpidHi y MeAMYHUX YHiBepcHUTeTax cneniagicTu, siki cniBnpamoBasu 3i
CHeHCTyk0aMu KOJIHUIIHIX PesKUMiB, KoIu OynyTh ony0sikoBaHi JaHi npo ue, sik 0yJ10
3podsieHo B Yexii B xoni aoctpauii? Ilix yac Peposronii I'innocTi 0y;10 aHoHCOBaHO
BiIKPHUTTSI TAKMX CHHUCKIB.

— 3aBXIM i cepen MeUKiB, 1 CepeI TyXOBEHCTBRA, 1 cepe/] MPEeICTaBHUKIB 1HIITIX MPO-
(eciit 3HAXOMUIUCH JIFOIHM, K1 CITIBIIPAIFOBAIN 31 CIELCITy:K0aMu. XTOCh 3 BIACHOrO Oa-
JKaHHS, KOTOCh TIPAMYIITYyBaJIH, Taka Oyna mificHicTs. Hemae cyMHIBY, 10 IIFOTO TIOTPiIOHO
M030yBaTUCh. AJle TiSITU 3 BEJIMKOI OOCPEIKHICTIO, TIIBKH TOJI, KOJIHM € BaroMmi JOKa3u i
a0COJIOTHA BIIEBHEHICTB, 1110 Ta JIIOIUHA CIIiBIpaloBaia. To/l, 3BU4aiiHO, BOHA MYCHUTh
TTOHECTH MOKapaHHs. |, HalToMoBHiIIe, He Maif bojke BUXOBYBaTH B TAKOMY JTyCi MOJIONX

JIFOZICH.

— Bame baaxkenctBo, Mu Mmaemo «npoddecopin» i «<nmpodeccopiBy», mpore yacto
HATPAILISIEMO HA TaKi NPUKJIagn: mpogecop, KOTPUii BIPOJIOBK POKY He MPOYNTAB
JKO/THOY JIeKNii, He MaB K0AHOI myOaikanii. Ik TpakTyBaTH TakuXx 0ci0, K Bil HHUX
paTyBaTucsi?

— Bauwre, Bcronu, uu o B CLUA, uu B €Bponi, uu B ['apBapmi, uu B Oxcdopi, s
TOTO, 00 OTPUMATH HAYKOBUII CTYIiHB, a TUM OibIle 3BaHHSA, TpebOa HAIOJETIINBO TMpa-
I[IOBaTH, 3aPEKOMEHIyBaTH ceOe 3/1i0HO0 JIFONMHOIO, sIKa HE JIMIIe 0araro 3Hae, a il MOXKe

nepesaTi CBO1 3HaHHS MalOyTHIM TOKOJIHHAM. | 3 MpU3HaYeHHAM Ha MEBHY MOCay, IIs
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Ipallsl He MPUIMHSAETHCSA: 3a TAKUMU JIFOIBMH 3/IHCHIOETHCS KOHTPOJIb — CKUTBKH BOHH
MAroTh IyOITiKaIlii, CKiTbKH KOH(PEPEHIIiH BiBiIaIH 32 TIOTOYHHUN piK, Ta 1Ie 6arato Mo-
MeHTIB. L{e 000B’5130K JieprkaBu, a00 KepiBHUKA BUIIOTO HABYAIILHOTO 3aKJIAJLY, SIKIO Ma-

€THCSI Ha yBa3i IPUBaTHUN IHCTUTYT.

— IigkaxkiTe, 0yab jJdacka, SK MOTHBYBATH MOJIOTUX JIIOei, fKi, 3aKiHUyI0YH
MeIHYHMIi YHIBEePCUTET, MyCATH MPAILIOBATH JiKapsMH 3arajibHoi MPAKTHKH Ha Mi-
3epHi 3apIJIaTH, 2 IPH BCTYII MPisiJiM 30BCIiM Npo iHme?

— Ml Moozl moTpiGHO CTBOPUTH YMOBH, B IKHX BOHA 3MOKE BUSBHTH ceOe, J1e KO-
JKEH 3MO)Ke O€3MEePEIIKOIHO PO3BUBATH CBilf TaJaHT. Y 1[bOMY 3alliKaBlIeHa HalnepIe Jiep-
KaBa. 3rafaiite SAmoniro micis pyroi cBiTOBOI BIHHH, KOJIH caMe BUCOKOOCBIUEHI MOJIOI
JIFOM, SIKI 3100yBaJIM 3HAaHHS y PI3HUX KpaiHax CBITY, CTBOPHJIM CHOTOAHIIIHIO BUCOKO-
po3suHeHY AnoHiro. Tpeba 3aoxouyBaTh: i MaltOyTHIH JiKap, i MaOyTHIH iH)KEHEep MalOTh
OyTH BIEBHEHI B 3aBTPAlIHBOMY JHI. BogHowac moTpiOHO MpUBUTH iM BiNOBIIaNbHICTh
Tiepe]| CyCIiIbCTBOM, NOTpeOy TBOPUTH HOBE JIIF0UE CEPEIOBHUILE, B SIKOMY Oy/IyTh BUXOBY-
BaTHCh HACTYIIHI TBOPYi MOKOMiHHS.

— Bame banaskencTBo, cepes 3anuTanb, BilnoBiai Ha siki XoTijiu 0 mouyTH y4yac-
HHUKHU HAMIOI 3ycTpivi, 6arato Takmux, Mo TOpKaTbes npodiaem Llepksu i peirii. 3o-
KpeMa, 3a IKMX 00cTaBUH, Ha Bamy 1ymKky, Moxke Bin0yTucsi 00’€lHAHHS LEPKOB B
Ykpaini?

— BinOyznerbes suiiie Toji, KoJM BUHUKHE Oa)kaHHsI B Hapony. Sk He Oyzie OakaHHs,
TO He Oyne i 00’e€HAHHS, ajpke HEMae Takol CHIIM, sKa MpUMycwiia O Jrofel 10 mboro.
Criouatky mepkBa B YkpaiHi Oyna TiTbKH OJfHa, HE 3Taayloud Bke Tpo Te, mo Icyc Xpuc-
TOC YCTAaHOBMB OJIHY LIEPKBY, FrOBOpsiuM «Bipyto B €uHy, COOOpHY...» , a BXKe JIIOIH, 3

PI3HUX TPHYMH, «IT0AOAIN», 00 11 PO3KOIOTH. X04a BCE-TaKM TOBOPUTH MPO YOTHPH
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uepkBu KuiBcbkoi Tpaiuiii He 30BCiM MPaBUIIBHO, 11€ YOTHPH TUIKK OJHI€T IEPKBH, PO3/Ii-
JICHI 1T BIDTMBOM MOJTITHIHUX YAHHUKIB, aMOIIliH, TIi/T THCKOM HAITUX «T00PHUX CyCiTiB» 1
T.JI. A B CBiTI THX T'iJIOK 1ie Oinbiie. 106 00’ eHaTH 11i BiJUTaMKH, MyCUMO 3HAHTH JOPOTY
OJIHE JI0 OJIHOTO, HE CIIOAIBAaTUChH JIMIIE HA TE, IO ENUCKOINHU JIOMOBIATHCS MK COOOIO.
Be3 mporo mparueHHs BipsH 1€ Bce MyCTi 0anadky, sIKIIO HAapo.l 3aX04e, TO 00’ e THaHHS
BiJIOY/EThCSI.

— SIx Bu BBaxkaere, yu BucjaoBuTh Kojuch YKL nporect mporu Toro, mo Ha-
MHUCAHO i OMy01iKOBaHO POCiiicCbKMMH CBITCHLKMMH Ta IEPKOBHUMH iCTOPHKAMH CTO-
coBHO Co0opy 1946 poxy?

— Mu Bxe 1aBHO 1e podumo. Ilpuranyto, s caM mucaB JIMCTH 1€ JO HONEPEAHBOTO
[Marpiapxa Osekcisi, HaMararo4uch OTPUMATH MPU3HAHHS, 1110 MOCKOBCHKHI IaTpiapxar 4n
mo 700piif BOJi, UM TiJ THCKOM, OpaB y4acTh Y HACHIBHIHM JIKBifaIlii HAMIO! IEPKBH, Ta
Bi/IIOBIIHI BUOaueHHs. Ha aiib, o3uIlist poCiiiChKOI IIepKBH HE3MIHHA: TM HEMa 3a 1110 BU-
TIPaBIOBYBAaTUCh, 00 Ha IXHIO TYMKY TOW TICEBHO-cHHOA 1946 p., Ha SKOMY TPOTOJIOCYBAIIO
noHas 200 cBsilieHHUKIB, OyB aOCOIIOTHO JieraibHUM. Ha iXHIO TyMKY, JIFO[IM caMi XOTilnn
IepelTH B MOCKOBCHKHH narpiapxar. He 3Hato, UM € sIKMHCH CII0ci0 JOHECTH 0 HUX IPaB-
Ty, ajie MU poOOTH HE MPHUIHHSIEMO.

— Yomy nepkBa MOCKOBCBKOIO NaTpiapxary, HaBiTh 3apa3, 3a YMOB BiliCbKOBOI
arpecii Pocii, Tak Bi1bHO mouyBae cede B [aauunni?

— bo Mu mysxe 100pi JTroIu.

— Hackinbkn OykBaibHO MO:kHa TPpakTyBaTH Bi0aio?

— bibmis — e Boxke cioBo, sike po3MOBila€ HAM MPO TMEBHI moii y dopmi, sKy
MH MOJKEMO 3pO3yMITH 1 IPUHHATH, 9acTo obpaszHo. Jlo nmpukiany, biomis kaxe, mo bor
CTBOPHMB CBIT 3a IIICTh THIB, @ HAYKOBIIi — IO ITi] BIUTWBOM €BOJIIOIIi{ CBIT YTBOPHUBCS CaM-
coboto 3a Tucsavi pokiB. Ile He npasaa, He MIT BiH YTBOPHTHUCH 3 HI4OTO, H{Or0 COTBOPUB
Tocnonp, ToMy Bce B pykax boxxux. Came B 1IbOMY 1 TOJISITa€ TIIHOWHHINA 3MICT.

— Sk YT'KII cTaBUTBCS 10 KaNeJAHCTBA B MeIMYHUX YHiBepcuTeTax?

— Mu npairoeMo Hajl THM, 1100 CBiM KarenaH OyB y KOXHIN BHIIIH mikomi. 3xe-
O1IIBIIIOTO I1€ HE IITATHUH MPAIIBHUK, & CBAIMICHUK, SIKHHA MPUXOJUTh TPU-YOTHPH Pa3u Ha
THXKJICHb, Ha KUIbKA TOJIUH, JIO SKOTO MOJIOJI JIFONU 3BEPTAIOTHCS 31 CBOIMH PEITiHUMU
mpobieMaMu, IPOCITh OPaad. 3HOBY K TaKH, I TOCAa, sIK i Oy/Ib-sKa iHIIa, Ma€e TIeBHI
kputepii. Karenan Mae 1ikaBUTHCh MEIUIIMHOIO Ta 0I0€THKOIO, MaTH XUTTEBHH JOCBI,
SIKAH JTOTIOMOYKE 3HAWTH CIIUIBHY MOBY 31 CTYIEHTOM Ta 3 IpodecopoM, KOKHOMY JaTH
came Te, 9OTo BiH MmoTpeodye.

— Bame baaxkeHcTBO, sIK cyyacHiii Mos1oaiii TI00UHI B enoXy OypX/JUBOIro po3-
BUTKY TexHiku, IHTepHeTy i BiiHb 3aX01y 1100 CeKCyaJbHOI CBOOOAH BCe 5K TAKU He
BTPATHUTH Bipy i 3aHIIUTHCH ICTHHHUM XPUCTHSITHUHOM ?

— Ilepenycim nuTHHY, SIK 51 B)KE Ka3aB, TOTPIOHO BUXOBYBaTH. Mooy JIIOIUHY TO-
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TpiOHO BHXOBYBaTH. Bij Ti€i camoi MHTI, KOJIM BOHA BiIKpHBA€E O4i Ta BIiepile 0a4nuTh 00-
mnads Matepi 1 Oarbka. lle 3aBmanHs OaThKIiB, BUMTENIB, BUKIagaviB. JKomeH mpodecop
HE Mae TpaBa cKazaru: «S1 nepenaB 3HaHHS [TPO CBiil PEIMET, a iHIIe — He MOSI CIIpaBay.
Hi! Koxen BuKIazad Mae IpoJoBKyBaTH, 3aBEpIIyBaTh IPOLeC BUXOBaHHs, 1100 MoJIoaa
JIOMMHA He 30MIIach 3 TOPOTH 3a Oy/b-sIKIX 00CTaBUH. Bif IHOTO 3aJIeKUTH HE JINIIE PO3-
BUTOK OJIHI€T JIFOIMHY, a i MaiiOyTHE CyCIiJIbCTRA.

— 3apa3 Bce yacTile 00roBOpPIOETHCA MOKIUBICTH mepexony 10 ['puropiancsko-
ro KajeH1apsl, 00 MU BCi, pUMO Ta I'PEeKO-KaTOJINKN MOTJIM B OJWH /IeHb CBSITKYyBa-
TH HAWOLIBLINI peiriiiHi cBATa XpUCTUAHCBKOrO cBiTy — Benukaens i Pizaso. Sxa
Bama nymka 3 nboro npusoay?

— Lle Oyno 6 myxe no0pe, 1, Ha MOIO TYMKY, € CIIpaBoro yacy. Mutpononut Lllentuis-
kuit me B 1927 p. mpomonyBas 3anpoBaauti [ puropiaHCEKUi KaJeHIAp, ajie TOAI Hapox
OyB npot. MoxunBo, Ternep HacTpoi 3MiHmncs. Ha npukiazi cBoei cim’ MOXKy ckazary,
110, KOJIM MOsI MaTH, TicIs CMepTi 6aThKa, mepeixaina go erpoiita, ne Pizaso i Bemnknens
CBSITKYBaJIM 32 HOBUM CTHJIEM, TO CKa3ajia, 10 He Bi[4yBa€ jKOIHOTO JTUCKoMdopTy. Ase
BKJIMBO, 100 Take pIilIeHHs IiATPUMalI TAKOX 1HIII XPUCTHUSHCHKI KoH(ecil, mob He
TBOPUTH HOBOTO TIOIUTY: TETIep y’Ke Ha OCHOBI KaJeHIapsI.

— SIx Bu npoxoMeHTYyeTe Te, 110 B JeIKUX IepkBax MoHaxuHi CarToro Jyxy
30UpaloTh rpoui Ha pagio «Mapisi», a BOTHOYAC XOIATH YYTKH, III0 BOHO HAJIESKUTH
JepeBprcTaM, 3aCHOBHHK PYyXy SIKHX B YKpaiHi, cBsimennk Bacuiab KoBnak, 6yB mo-
30aBjieHuii cany?

— Tpeba OyTn HaaA3BUYAWHO MWILHUMU. [0 mepkBax 4acTo 30MparOTh TPOII IS
MICIOHEPIB, JUISl TUX, XTO OIIMHHUBCS B CKPYTHOMY CTaHOBHIII, JIe TPATUISIOTHCS 1 3JI0BXKH-
BaHHA. B oMy BUMAAKy rpomri 30upany Ha MOTpedH Jitoneil, s SKUX OUIBIIICTD TIPH-
CYTHIX, 3HAIOYH, Ky/IH ITi/ie TXHs IOKepTBa, He JaJiu Ou 1 Komiiiky. BignosinanisHuM 3a Bee,
IO JII€THCS B IIEPKBI, € OTENB-NIAPOX, SKIIO BiH 3HAB IPO 1I¢ — TO BHHA JISKUThH HAa HHOMY,
SIKIIIO HE 3HAB — Ma€ BKMBATH 3aXO/IH.

— Sk BigpizHuTH 100py LEPKBY BijJ NOraHol, 3aMaCKOBAHOI?

— Haiinepe, sikmio y Bac BUHUKIIN SKICh CYMHIBH, MOJKHA 3BEpPHYTHCH B €TIHCKOTI-
CBKY KaHIEJSIPito, BOHM MAlOTh JIOCUTH MOBHY iH(OpMaIlifo. 31e01Ib1I0T0 JIIOIH BiuyBa-
IOTh TaKi pedi iHTYITHBHO, 3 TIEPIINX CBOIX BiABIIMH XpaMy. Un Tam Xopormia atMocdepa,
4K 00pe TaM MOoYyBaIOTHCS, UM HaBIAKH, BIIYyBaloTh AucKkoMopT. Konu mounHamices oti
BCl KOBITAKIBIIi, JOTHAJIIBIII, IO MCHE ITPHXOIFITH JIFO/IN 1 TOBOPIUTH: «3HaeTe, Bnanuko, Oy
sI B Tif TIEPKBI, 1 TAK TaM rapHO OTEIlb MIPOIOBiIyBaB, aje M0Ch TaM HE TaK, He B MOPSIKY.
I 6yno He B mopsiaky. Pano um mi3HO Oyib-sikuii 0OOMaH BHJIa3UTh HA 30BHI.

— Yu notpioui borosi 1oachKi cTpaskaanus, 30KpemMa, CTPaKIaHHA HeBHITiIKOB-
HO XBOPOI JTIoAUHH? SIK Ipeko-KaToInIbKa ePKBa CTABUTHLCS 10 eBTaHAa3ii?

— Yu motpibHi borosi Hamri crpaxxnanas? Hamesre, Hi. He bor Ham ix mocmae, a
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MU CaMi CIIPHYMHIEMO TX CBOEIO HEPO3BAKIIMBICTIO, TPIXOBHICTIO, KOIIM HE ciiayeMo bo-
JKoMy 3akoHy. [0cIionb CTBOPHB JIECSITh 3aMOBiei He IS TOTO, 00 TOMYYHUTH i 0OMEX-
UTH JTFOAMHY, a 100 JOMOMOITH T iTH NPaBUIIbHUM IIIsIXOM. EBTaHa3ito0 epKBa BiAKHIa€E
KaTeropuyHO — OCKUIBKH 1€ He IIO iHIIe, sSIK caMoryocTBo. JItoauHa npuxoanTs y nen
CBIT HE cama, a OfIep)Ky€e PiaKiCHHI map — XuTTA Bix [ocnoma bora yepe3 cBoix 6arhb-
KiB, @ OT)KE, HE Ma€ IIpaBa PO3NOPS/PKATHCh HUM Ha BIACHUH PO3CYyaA. AJIBTEPHATHBOIO
JUISl HEBIJIIKOBHO XBOPHX JIFOZICH MOXKE CIIyTyBaTH IasliaTMBHA MEIMIMHA, SIKA MOJIETTIy€E
1XHI CTpakJaHHs, J0NOMarae Bipyrodiid JIFOIUHI MiATOTYBaTHCh 10 TIEPEXO/LY Y MOTOMOIUHE
JKUTTA. A eBTaHasis — 1e Opax BipH, Opak Hail.

— Sk YI'KII cTaBuTHCSI 10 a0OPTiB 32 MeIUYHUMHU NMoKazamMu? Uu MOKJIMBUIH
BUOIp Mizk :KUTTAM MaTepi Ta tuTHHU? Sk y Takiii cuTyanii Mae NOBOAUTHCH Jikap?

— e myxe Gomoue uTaHHA. ByBatoTh pi3Hi CHTYyaIlil, Ta JKUTTS 1 MaTepi, i AUTHHH
L[IHHE O/IHaKOBO. He MOKHA JKepTBYBATH OJHUM 3apajiyl HIIOr0, HE MOYHA JICTKOBAKUTH
JKUTTSM JIUTHHHA, X09a 1HOMI, SKUX OW 3yCHJIb HE MOKIIAIANHN JKapi, BPATYBaTH il HEMOX-
nBo. KoxxeH okpemuii Bunazok tpeda po3misigaTy 1HIUBIyalbHO.

— Yn ponmycTiMo 3 NOrJIsiAy HePKBH, TPAHCIIAHTYBATH Opranu?

— Yomy Hi? PaTyBatn XUTTA y Takuil cmociO IIJIKOM MPHITYCTUMO, SKIIO HEMAe
IIKOAM JUISl 1HIIOT JIFOMMHU. S mam’siTaro BHUIIAIOK, KOJIM B POJAMHI MOiX 3HAHOMHX JUIst
MOPSATYHKY JOHBKM MaTH BiJjiaja 4acTUHY cBO€i rmedinku. OOuIBi KuBi 1 1oOpe movyBa-
IOThCSI.

— Yn 1ouisibHOIO € pekaama JikiB?

— QaranpHa cripasa. CydacHi hapmakosoriui GpipMu, X049 i J0MAK0TH y KiHIIl (pasy
«CamonikyBaHHsI MO)Ke OyTH IIKIJUIMBE JUIsl BAILIOTO 3/I0pPOB’s», — ajie BCE K TAKH CTaB-
JISTH Ha TIEPIIUHN TIaH CBOi KOMEpIIiiHi iHTepecH. B 11iif cepi He 3aBaanB OM 1OHaTKOBHI
KOHTPOJIb.

— SIx Ha Bamy gymky, 4u akTyajbHa B Hall yac kiastBa [inokpara, mosxke, Bap-
TO 3aMiHUTH ii npucsiroro Ha Bidmii?

— OCKIJIBKH B JKUTTI IIEPECiUHOT JIFOIMHY Jy’Ke Oarato 3aje’KUTh BiJ JIiKapis, TO, HA
MOIO JTyMKY, B siKiif 61 (hopmi He Oyra BUCTIOBJIEHA KIISITBA, TOJIOBHE — YCBIIOMITIOBATH, IO
MeJIMIIMHA — He TPOCTO (hax, a MOKIMKaHHS, PO3YMITH BCIO BaXKJIMBICTb TOTO, 1110 POOHII,
1 poOuTH 1€ IKHAMTITIIE.

— Hayka Tta ¢hapmaneBTHYHa iHAYCTPisi pyXaloThcsl Brieped, MPOBOAUThLCS dara-
TO J0CJIiIZKeHb, eKcllepuMeHTIiB Ha TBapuHax. Hackiiibku e rymanno?

— He moxna 3a0yBatu, 1mo TBapuHa — boke COTBOpiHHS, 3aBHaBaTH i Oinb Oe3
MOBAXHOI MPUYMHM, 3MYIIYBaTH TEPINITH CTPAXJIAHHSI — II€ TPiX, a BOAHOYAC HAYKOBI
JIOCHI/DKEHHSI HECYTh MIPOTPec, TOMY IMPUIHNHH Ta MiJICTABU IJIsl BAKOPHCTAHHS EKCIICPH-
MCHTAJIbHUX TBApUH MYCAIATH 6yTI/I YK€ BarOMHUMU, a CTABJICHHA 10 HUX — MAaKCUMAJIbHO

TYMAaHHUM.
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— Bamre biaskeHCTBO, HACKIILKHU J0OPEYHO B MeINYHUX YHIBEPCUTETAX MOETHY-
BaTH 0ioeTUKY Ta pistocodilo B €1MHY AUCHMILIIHY ?

— BioeTnka y MenmuHOMY YHIBEPCUTETI — 1€ BXKJIMBUIL IIPEMET JIJIs JIIKapiB, ajpKe
BOHHU MOXKYTb 3pO3YMITH SIK TpeOa IMOBOJUTHCH i CIIBIPAIIOBATH 3 KOJIeraMH y Tii 4M iH-
i MeangHil mpobiemi. ChOroHI HayKa pO3BHUBAETHCA TyKE IIBHIKO, alle 9acTo BiIXO-
JIUThH BiJl MOPAJIbHUX MPUHIIMIIIB. 3aBIaHHs 0I0CTUKU — HE JIaTH JIKapIO 3a0yTH, 0 BiH

TepeIyciM, JTIOANHA, 1 TiKye Takux camux Jozeit. dinocodis He Moxe 3aMiHUTH O10ETHKH.

— Koro Bu morun 6 HazBatu «Jlikapem 3 Bestnkoi Jtitepu»?

— S 3ycTpivaB 6araTto XOpOIINX JIiKapiB, sKi My’Ke MEHI TOToMarain. SIK mpuKiag
«Jlikaps 3 BeJKOT JliTepn» MOXKY HaBecTH npodecopa Map’sina [lanunmimua, He Juie Be-
JUKOTO (paxiBI, a i Bemmky JltonuHy, sskuit opraHi3yBaB TAEMHUI METUYHIHA YHIBEPCUTET
y JIbBOBI 1 BIIpo/10BXK TpHBAJIOTO Yacy JiikyBaB Mutpononura Auapest [llentuipkoro, sikuii
OCTaHHI I’ SITHAIIATH POKIB CBOTO XKUTTs OyB IIPUKYTHM JIO iHBAJIITHOTO Bi3Ka.

— Ha 3aBepuieHHs1 Hamoi po3MOBH, YM He Mo 0 Bu moainuTHcs: penenrrom
Bamoro ontumismMy Ta IO3MTHBHOI eHepPreTUKU?

— IMotpibuo maru Bipy B [ocmoxa, mekaru ii. [Tam’sTatu, oo Mu He € BOIOAAPSIMH
Bcecsiry, a numie #oro xutensMu. KoxxHOTO pasy, KOJIM YNTaEMO MOJIUTBH, 3BEPTAEMOCH
1o bora «Otue nHamr...», sk 3anoBiB HaM Icyc Xpucroc, ampke Tocnons, Harpasmy, ams

KOXKHOTO 3 Hac € OTellb, SKUi X0ue CBOIM IITSAM JIUIIE 100pa.

Mamepian niocomysana Onena AJJAMOBUY

Crarrs Hapiinoia 27. 11. 2015
icast noonparroBanus 09. 12. 2015
[Ipuiinara no apyky 15.12. 2015



IMpaui HTIHI Proc. Shevchenko Sci. Soc.
Men. Hayku 2015. T. XLIII. C. 181-196 Medicine. 2015. Vol. XLIIIL P. 181-196

AKTyalbHO Relevant

VIK 615+547):[001:378](092)

Poman JIECUK

HAYKOBA HIKOJIA
YJIEHA-KOPECIIOHJIEHTA HAMH YKPAIHU,
MMPO®ECOPA BOPUCA CEMEHOBHYA 3IMEHKOBCBKOI'O
Y CBITJII CYYACHUX TEHJAEHIIN €BPONEVCBKOI'O
AKAJZEMIYHOI'O ITPOCTOPY: BUOPA, CbOI'OIHI, 3ABTPA

Jlvsiscokuil HayioHanbHutl MeouyHull ynigepcumem imeni /lanuna Ianuybkoeo
M. JIveis, Yrpaina,; dr r_lesyk@org.lviv.net

Ha xagedpi papmayesmuunoi, opeaniunoi i 6Oioopeaniunoi ximii  JIb6iecbKko2o
HayiOHAIbHO20 MeOuuH020 YHisepcumemy imeni /lanuna Ianuybkoeo nio KepisHUymeom
un.-xop. HAMHY F.C. 3iMeHK08CbKO20 YCNIWHO PO36UBACMbC HAVKOBA WIKOAA 3 XIMil
6ION02IUHO AKMUBHUX A30MIOUHI8, MIA3AHI6 MA CNOPIOHEHUX 2eMEePOYUKIIUHUX CUCHIEM
5K NOMEHYIHUX TIKAPCOKUX 3AC00i6. 3ACHOBHUKOM HAYKOBOI WKOMU 3 XIMIT miazoniounie i
1,3-miaszanie 6y npogh. M.M. Typresuu.

Bpaxosyiouu pesonioyitini 3minu y npoyecax CmMEOPeHHs [HHOBAYIUHUX NIKAPCbKUX
3acobie  Haykoéa cmpamezis  O0CHOMNCEHb, SKI GUKOHYIOMbCS N0 KePIGHUYMBEOM
npogh. b.C. 3imenxoscvroco, nouunarouu 3 2000 poky, 3a3HANG NE6HO20 NEPEOCMUCTEHHS
6 KOHMEeKCMi 6npo6addiCeHtsi HOGIMHIX MEXHONO02I CHPIMOBAHO20 CUHme3y 0OI0N02IUHO
akmuenux cnonyk. Tak, na cyuacnomy emani i0eonoeis HAYKOBOI WKOIU 6A3YEMbCS HA
MPbOX PYHOAMEHMATLHUX 6EKMOPAX. OP2AHIYHULL CUHME3, (APMAKONIO2IUHT OOCTIONHCEHHS
ma payionanbHi nioxoou 00 NPOeKMYSaHus ‘‘MKONOOIOHUX” MONeKkyn (8ipmyanbHuil
ckpunine, QSAR-ananiz, MonekynapHull O0KiHe, Memoou MamemamuiHo20 MOOeIO8aAHHSL).
Cunmemuuni 00CHiONCEH ST 4-A30MI0UHOHI6 MA CNOPIOHEHUX 2eMePOYUKTIYHUX CUCTIEM
dossonunu odepocamu Oibriomexy, sika Hapaxogye nonao 6000 cnonyk. Ha menepiwniti
yac npogedeno Oinvue 2000 Oocniddicenv 0ioN02IUHOT aKmMueHoCmi, KL 00360IUTU
ioenmucpixysamu 148 cnonyk 3 npomupaxoeum egpexmom, 40 cnonyk 3 cymmesorw
npomumyb6epkynvbosnoto, 25 3 npomumpunanocomnoro ma 30 3 6UCOKOIO NPOMUBIPYCHOIO
akmusHocmamu. 3a ocmamni 5 pokie yuni wkoau 4i.-kop. HAMHY 3imenxoscvrozo b.C.
onybnixysanu nonao 50 cmameil y 6UOaHHAX 3 IMNAKM-QAKMOPOM, OOCASHYBULU CYMAPHOSO
nokaznuka imnakm-gakmopy 90,9. Pigenv yumyeanv Haykosoi wikoou ceiouums npo
cymmesuil pieeHb 3ayiKasIeHoCmi aKademMiyHol CRiibHOmMuU pe3yibmamu il 00Cai0HCeHb.
Cmanom na 2015 pix 32i0n0 naykoso-mempuunoi 6asu danux SciVerseScopus cmammi
b.C. 3imenkoscokoeo ma ioeo yumie npoyumosani nowao 1200 pasis, a inoexc I'ipwa
cmanosums 18. Kniouosum 3a80aHHAM HAYKOBOI WKOAU € CMBOPEHHs. | 8NPOBAONCCHH
[HHOBAYINIHO20 NIKAPCHKULL 3ACO0y 3 OPUSIHATbHUM MEXAHIZMOM Oii 0151 noenubieHux
OOKIIHIYHUX MA KITHIYHUX OOCTIONCEHD.

Knrouosi cnosa: nayxosi wikonu, Ximisi 6io10214HO AKMUBHUX CROTYK, NOULYK JTIKAPCLKUX
3ac06i8, cemepo Yukiu.
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Roman LESYK

PROFESSOR BORYS ZIMENKOVSKY’S SCIENTIFIC SCHOOL
IN THE LIGHT OF MODERN EUROPEAN SCIENTIFIC TRENDS:
YESTERDAY, TODAY, TOMORROW

Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine; dr_r_lesyk@org.lviv.net

Scientific school investigating chemistry and pharmacological profile of azolidinones,
thiazanes and related heterocycles had been developed and successfully led by prof. B.
Zimenkovsky at the department of pharmaceutical, organic and bioorganic chemistry of
Danylo Halytsky Lviv National Medical University. This scientific project involving several
generations of chemists, biologists, pharmacologists and drug technologists has more than
50 years traditions and its development has been always in the scope of European and
global trends of pharmaceutical and medical science. The founder of scientific school of
thiazolidone's and 1,3-thiazane's chemistry was prof. M.M. Turkevych.

Continuing the work of his teacher, prof. B. Zimenkovsky has not only saved the traditions
but also had achieved significant progress and a new level in the field of directed synthesis
of sulfur and nitrogen containing hetrocycles as potential drugs. Given the revolutionary
changes in the process of novel drugs creation the scientific research strategy carried out
under the supervision of prof. Zimenkovsky B.S., since 2000, has undergone some rethinking
in the context of introduction of new approaches to the biologically active compounds
directed synthesis. Thus, at the present stage the ideology of scientific school is based
on three fundamental vectors: organic synthesis, pharmaceutical research and rational
approaches to “drug-like” molecules design (virtual screening, QSAR-analysis, molecular
docking, mathematical modeling techniques). Synthetic studies of 4-azolidinones and related
heterocyclic systems allowed obtaining the library that includes more than 6000 compounds.
To date there were carried out more than 2000 biological activity assays that allowed to
identify 148 compounds with anticancer activity, 40 compounds showing significant anti-
tuberculosis activity, 25 compounds showing antitrypanosomal activity and 30 compounds
with high antiviral activity. During last 5 years the disciples of Zimenkovsky's scientific
school have published more than 50 articles in a peer-reviewed journals with impact factors,
having achieved total impact factor indicator of 90,9. The level of scientific school s citations
demonstrates significant interest showed by the academic community in the results of its
research. So, in 2015 according to science metric database SciVerse Scopus articles of prof.
Zimenkovsky B.S. and his disciples were cited more than 1,200 times, and the Hirsh index is
18.The key task of scientific school is the creation and implementation of innovative medicine
with an original mechanism of action for enhanced pre-clinical and clinical studies.

Key words: scientific schools, chemistry of biologically active compounds, drug design,
heterocycles.

Ha xadenpi dapmauesrnunoi, opraniuxoi i ©Oioopraniunoi ximii JIbBiBCHKOTO
HAITIOHAIEHOTO MEIMYHOTO YHiBepcHTeTy iMeHi Jlanmna ["amumpKoro min KepiBHUITBOM
wi1.-kop. HAMHY, nipod. bopuca 3iMeHKOBCHKOTO YCHIITHO PO3BUBAETHCS HAYKOBA IIKOJIA
3 Ximii OiOJIOTIYHO aKTWBHUX a3OJiJWHIB, Tia3aHIB Ta CHOPITHEHUX TETCPOUUKIITHUX
CHUCTEM SIK MOTEHIIHHUX JIIKapChKUX 3ac00iB. 3a3HaYeHUIT HAYKOBUIT POEKT, 00’ €IHAHUI

JIEKITPKOMa TTOKONIHHSAMH XiMIiKiB-CHHTETHKIB, OionoriB, (apmakoiorie Ta ¢axiBIis
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3 TEXHOJIOTIT JIIKApChKUX JIiKiB, Mae moHaj S0-piuni
TpaauIil i 10ro pO3BUTOK 3aB)K.TH BiIOyBaBCS Y KOHTEKCT1
€BPOIIEICHKUX Ta CBITOBUX TPEH[IB (hapMalleBTUYHOI Ta
MennyHOi Hayku (Zimenkovskyi et al., 2007; Zimen-
kovskyi et al., 2009).

3aCHOBHHKOM HayKOBOT IIIKOJIH 3 XiMii Tia30 i IuHIB

i 1,3-tiazaniB OyB mpod. Muxona TypkeBuu (Vladzi-
mirska et al., 1992; Zimenkovskyi et al., 2012).
[Tix #oro kepiBHULITBOM Ha Kadeapi BUKOHAHO Ta

3aXuleHo 75 KaHauaarcbkux Ta 20 JOKTOPCHKHX

nmuceprartiii, cepen Hux: Onena Biaasimipcbka. Cunte3

MOXiMHUX TiazaHy i TiazomimuHy (1965 p.); Muxona SIBopcekuii. KadecTBeHHOE H
KOJIMYECTBEHHOE OIIpe/Ie/ICHNE JIEKaPCTBEHHBIX IPENaparoB ¢ IMOMOIIBIO OPraHUYeCKUX
pearenToB (1965 p.); JIrobos JlagHa-PoroBcrka. CuHTE3 THA30MHIOHOB-4 Ha OCHOBE
Ouonornyecku akTuBHBIX aMHHOB (1972 p.); bopuc 3iMeHkoBchkuii. CHHTE3 U U3ydeHHE
TeTePOLMKINYECKIX COEANHECHUH, COAEpIKAIINX B MOJIeKyJie aBa |,3-THa3aHOBBIX HUKIIA
n obafaromux Gu3noNornuecKoi akTuBHOCTHIO (1978 p.) Ta inm (Zimenkovskyi et al.,
2009; Zimenkovskyi et al., 2006). Y meit nepiox chpopmoBaHo pyHIAMEHTATBHI OCHOBH
cTpaterii TOCIHi/PKeHb, SKi JO3BOJWINA HE JIMIIC Peali3yBaTH OPUTiHAIBHI IMiAXOMU [0
IU3aiiHy CTPYKTYpH TIIOTEHIIIMHMX JiKiB, a ¥ 3aKiacTa 0a3y KOHKYpPEHTO3IaTHOCTI
IIKOJIM B €BPOIEHCHKOMY Ta CBITOBOMY HAayKOBHX IpocTopax. Jlo Barommx ycrixis B
XiMii CipkO- Ta HITPOTEHBMICHUX TeTEPOIHKIIB Kadeapu (hapMareBTUIHOI, OpraHigHOl
i GloopraHiyHol XiMmil BIIHOCATH PO3POOKY €(DEKTUBHUX METO/IB CHHTE3y CIOIYK HOBUX
KJIaciB, AKi cTanu 0a30BUMH y HaBeJeHil mpoodneMaruili. Tak, OmpaboBaHO OpUTiHATIBHI
croco0du CHHTE3y S-apuiIiIeHIOXiqHUX TiazanauTiony-2,4 (O.B. Braazimipceka, 1964),
4-tiokco-2-tiazanony (M.M. Typkeud, .M. Boprsk, 1965, 1967), 4-moximaux 2-Tio-

Konextus xadenpu papmaneBTuaHoi ximii. 1977 p.
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1,3-riazany (O.B. Bnaasimipcbka, M.M. TypkeBuud, 1966), noxiguux 4-imino-1,3-Tiazany
(M.M. TypkeBuu, Bb.C. 3imenkoBcbkuid, 1969),4-okco i 4-tiomoximamx 1,3-TiazaHy
(M.M. Typkesuy, O.B. Biagzimipcbka, JI.M. Benrpunosuuy, 1969), S-apuitigeHnoxiaHux
2-tioH-1,3-Tiazanony-4 (O.I. Hemuyk, O.B. Bmagzimipceka, JIL.M. BenrpuHOBHY,
MM. Typkeuu, 1970), MaKpOUMKIIUHUX TETEPOCIOIYK 3 KOHJICHCOBAaHUMH

TiazomiguHOBUMH 1 1,3-TiazaHoBumu nukiamu (b.C. 3imenxoBcbkmit, M.M Typxkeswudy,

Kosnextus kadenpu opranivsoi i 6ioopraniqnoi ximii. /982 p.

1979), 1,3-triazan-2,4-mutioniB i ix S-apunmigennoximaux (b.C. 3iMeHKOBCHKHIA,
M.M. TypkeBud, 1971), 3-3amitnenux noxiguux 1,3-riazanmiony-2,4 (O.B. Bnanzimipchka,
C.M. Spomyk,), 3-3aMimennx moximHux Tiazomimuamiony-2,4 (C.O. FOpxenko, 1968,
O.I. Jlemuyk, 1973), noxigHux Tia3oiiauHy i qudeHiianeTarHoi KUCIOTH, OIUKIITYHUX
nmoximaux Tiazomiaunay (B.S. Topimmmii, 1985, 1997), GiuukiIivHUX HEKOHICHCOBAHUX
noxinuux tiazoniauny (I.I. Coponoruu, 1975; B.A. 3nopenko, 1979; b.M.Kupuuenko,
1975), nmoxigaux 3-aminoponaniny (JLI. Iletnmmuna, 1971), 5-apuninennoxiganx-3-(5’-
HiTpodypuiinen)-ponaniny (M.M. Typkesuu, E.JI. Tapacssiutoc, 1967), mnoximHux
TiazomiguHAiony-2,4-rinpaszony-2 (O.JI. TIpom, 1971), 4-tiazomimoHiB Ha OCHOBI
6iooriuHo aktuBHEX amiHiB (JI1.51. Jlagua, 1975), Terpaazamakpo3asis i ix noxigaux (b.C.
3imenkoBchkuii, M.M. Typxesuu, .. Xoma, 1977), noxiauux 1,4-Tiasany i oxcarionany
(O.B. Bnamgimipcrka, O.T. HoBikeBuu,), moxinHux TtiazoiiguHy i Oenzazeminy (M.M.
Typkesuu, I'M. CementiB, 1983), 3,3’-mm3amimennx 5-(2’-TioHTia30ig0H-4’-iTi1eH-
5’)-2-tionriazomigoniB-4 (B.S. Topimmniii, O.B. Bnanzimipceka, M.M. TypkeBuu
1985), 1,3-tia3aniB, He3amimernx B momoxkenHi 3 (C.M. Spomyk, M.M. TypxkeBud,
0.B. Bnamzimipceka, O.I [lemuyk, 1991), 6iruxinivaux 1,3-riazanis (b.C. 3iMEHKOBCHKUIA,
1978; 3.41. [Mapamyk, b.C. 3imenxoBcbkuid, 1987; I'B. Kazpmipuyk, 3imenkoBcskuii b.C.,
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1991), Tomo. Kpim Toro, 3a 1eii nepiox OyJ0 BIPOBaIKEHO B MEAWYHY IPAKTUKY HU3KY
JKapCchKAX 3ac00iB, cepel AKUX MEeHTa0iCMOI, TPUXJIOPETHIICH U HapKO3y, AiamMieH Ta
nmumekens (Vladzimirska et al., 1992; Zimenkovskyi et al., 2012).

IIpomomxyroun crpaBy cBoro Buutens, wi-kop. HAMHY B.C. 3iMeHKOBChKHI
HE TUIbKHM 30epir Tpaauiii, a i JIOCATHYB CYTTEBOIO IPOrpecy 1 sSIKICHO HOBOTO PiBHs

B KOHTEKCTI CIIPSIMOBAaHOTO CHHTE3y CipKa- Ta HITPOTEHBMICHHX TETEPOLHKIIB 5K

VY cunrernuniit maboparopii kadenpu opraniuHoi i GioopraHiqHOT XiMii

MOTEHINIHHUX JTiKapchkux 3aco0iB (Gzhegotsky et al., 2010; Zimenkovskyi et al., 2006).
Iig ¥ioro KepiBHUIITBOM BHUKOHAHO 15 KaHIUAATCHKHX 1 5-IOKTOPCHKUX JUCEpTAIlii,
30kpeMa JOKTOpchKi: amitkemy M.JA. (1988), Komapuus M.JI. (1989), Macnosa
(ITerpyx) JI.I. (1990), My3zuuenko B.A. (1991), Jlecux P.b. (2004). KitouoBoro crana
eKCriepuMeHTaNbHa peamizamisa igei mpod. b.C. 3iMEHKOBCHKOTO IIOMO ITOE€THAHHS
TPaJULIHHOTO OPraHiYHOrO CHHTE3Yy, BHCOKOE()EKTHMBHOrO OIOJOTIYHOTO CKPHHIHTY
Ta IHHOBAIlIHHUN METOMIB MPOCKTYBAHHS XiMiYHOI CTPYKTYpH HOBHUX <JTIKOTIOIIOHUX»
MOJIEKYJI, Cepejl SIKMX KOMIT IOTEPHE MOJIEIIOBAHHS 1 PalliOHaJbHI MiJXOIU 10 aHali3y
B3a€MO3B’SI3KY «CTpyKTypa — misi» (QSAR-anami3, MONEKyIApHUNA TOKIHT, BipTyalbHHHA
ckpuninr) (Lesyk et al., 2011; Zimenkovsky, 2015).

[Mounnaroun 3 1990-x pokiB HaykoBi KOMHA IPod. b.C. 3iMEeHKOBCHKOTO OTIpaAIFOBAIN
HU3KY OPHUTIHAJIBHUX I IXO/1IB JI0 CHHTE3Y reTepPOLMKIIYHUAX CIOIYK CKIIaTHOT CTPYKTYPH,
B TOoMy uucii o,m-6ic-(1,3-Tia3an-2,4-mion-3-imankanie (M.M. Opmuncekmii, b.C.
3iMeHKOBChKHHU, 1987), 5-130HITP030-4-Tia30/1iI0HIB 1 MPOJAYKTIB IX EJICKTPOXIMIYHOTO
BiTHOBJICHHS - TOX1THUX 5-amMiHO-4-TiazominoHiB (B.I1. My3muenko, 1992), tiazomno[4,5-b]
nipuusis (1.1, Yaban, 1.J1. Komapuus, 1991), MaKpOLMKIT9HHX TIOXiTHAX HA OCHOBI Oic-
Tiocemikap6azunis (M.M. Jlosrok, b.C. 3imenkoBcrkuit, 1993) ta niaminis (S1.b. [lmapraina,
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B.II. My3uuenko, 1997), 2-R-a3uno0-4-Tia30mi0HIB 1 iX mOMI — 1 MaKpOLMKIIYHUX
noximaux (I1.B. I'paboswuii, b.C. 3imenkoBcekuit, 1993; H.M. dytka, B.I1. My3uuenko,
1994), 3,3’-mu3amiieHux 5-(2°-TioHTia3omiqon-4’-uigeH-5")-2-rionriasominonis-4 (B.5.
Topimmiit, O.B. Brangzimipeska, 1990-1993), o,0-6ic-(Tia3ominnH-2,4-1i0H-3-11)aNKaHIB
(O.B. TI'aBpwitok, M.M. Opnuncekuii, b.C. 3iMmeHKkoBChKHi, 1987), reTeporuKiIiuHmX
aHAJIOTIB TITFOKO3aMiHIIMYpaMITAUIIENTHY 3 IMyHOTpOTHUMH BiacTuBocTsamu (B.S. To-

pimnii, 1. Yukaitno, P. Pyauii, M. Bimtok, 1995-1996), N-3amimieHux 4-0koco-2-TioK-

3acinanHs kadeapu opraniuHoi i 6ioopraniynoi ximii. 1987 p.

COTia30MiANH-3-1TaTKaHaMiiB, IO BUSBJSIIOTH AHTHEKCYIATHBHY Ta MPOTHITYXJIHHHY
aktuBHicTb (B.S. Topimmii, [JI. lemuyk, b.C. 3imenxoBcbkuii, P.b. Jlecuk, 2007-2008),
5-mOXiTHUX-3-aNi-2-TeTepUTiMiHO-4-Tia30iI0OHIB  Ta 2-TeTepuitigeH-4-Tia30i10H-5-
anerarHux kuciot (C.M. T'osnora, O.B. Biagsimipeska, P.b. Jlecuk, 2006), Tiomnipano[2,3-d]
Tia30:iB Ta nojikoHaeHcoBanux noxiaaux (b.C. 3imenkoBcrkuid, P.b. Jlecuk, H.I. 3emicko,
J1.B. Aramanrok, A.I1. Kpumumin, A.B. Jlosuncekuii, 2007-2015), Tomio (Zimenkovsky,
2015).

ono dopmanbHUX TOKAa3HMKIB, TO YNPOIOBXK OCTaHHIX 15 pokiB Ha Kadenpi
3axumeHo 18 xanmmmarcekux gucepramiii  (Ilmaprama S.b. (Shpargala, 1999),
Kazpmipuyk JI.B. (Kazmirchuk, 1997), Kienina O.B. (Klenina, 2003), Poman O.M. (Ro-
man, 2003), I'omora C.M. (Holota, 2006), llITotiko H.€. (Shtojko, 2005), T'aBpumrox /1.5
(Havrylyuk, 2007), Aramantok /I.B. (Atamanyuk, 2008), [panak 1.B. (Drapak, 2008),
Kamincekuit [1.B. (Kaminskyy, 2009), Mocyna JI.M. (Mosula, 2010), Kpumnmmsa A.IT.
(Kryshchyshyn, 2011), Cy6tensna 1.1O. (Subtelna, 2012), lemuyk [.JI. (Demchuk, 2010),
3emicko H.I. (Zelisko, 2012), Heimsax O.T. (Devinyak, 2014), Xupkxo C.B. (Harkov,
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2014), Jlozuncekuit A.B. (Lozynskyi, 2015) Ta onny nokropebky (P. Jlecuk (Lesyk, 2004).

Ha cyuacromy etarri ieosnoris HaykoBoi mkomu mpod. b.C. 3iMeHKOBCBKOT0 6a3y€eThCs
Ha TphOX (yHAaMEHTAIBHUX BEKTOpax: a) OpraHiuHWi cuHTe3, b) (apmakoiorivHi
TOCTIDKEHHS, C) palliOHANbHI MiIXOAW A0 TPOEKTYBAaHHS ‘‘NIKOMOMIOHWX MOJEKYT
(BipryanbHuit ckpuHiHr, QSAR-anaii3, MoyekyJnsipHUA JOKIiHT 1 T.J1.). CUHTETHYHI

OCTIKEHHS 4-a30IiJOHIB Ta CIOPITHEHUX TETEPOIUKIIYHAX CHCTEM JIO3BOJIIIIN

onepxkaru 0i0IioTeKy, sika HapaxoBye moHasa 6000 cronyk, cepen sIKux 3,5-au3aMilieHi

OOroBOpEHHS pe3y/IbTaTiB CHHTETUYHUX JOJICIKEeHb Ha Kadeapi
oprani4Hoi i 6ioopraniunoi ximii. 1990 p.

4-tiazomigonn (O.M. PomaH), a307iIoHM Ha OCHOBI 130HIKOTHHOBOi KHCIIOTH
(H.€. UToiixo), OinukiiuHi, cripo- Ta mipazoiinzaminieHi tiazonigonu (/.5. FaBpuiiok),
(hyHKIIOHAJTFHO3aMIIIIEHI Ta MOMIIMKIIYHI TiomipaHo[2,3-d]riazomu (/1.B. Aramanrok),
imino(amino)azomiguaonu (I.FO. CyOrenbHa), moxinHi 4-a30i1i10H-3-aJIKaHKapOOHOBUX
kucinor ([.B. Kawmincekuit), xpomeno[4’,3’:4,5]riomipano[2,3-d]riazomn Ta i30-
tioxpomeno[4a,4-d]riazomu (A.I1. Kpumnmun, H.1. 3enicko, A.B. Jlo3uncbkuii). HoBoro
CTOPIHKOIO Y CHHTETHYHHX JIOCITIPKEHHSIX a30J1i/T0HIB CTaB HAYKOBHHU IIPOEKT, TPOBEICHHH
y criBnpaui 3 kadenporo opraniuHoi Ximil [To3HAHCEKOr0 MEIMYHOTO YHIBEPCHTETY
imeHi Kapons MapuinkoBcskoro (a-p b. bemnapuwmk-L{Bunap, mpod. JI. 3ampyTtko) Ta
NpUCBsTYEHN I MoMiKallii CTPYKTYpH IPUPOIHUX TPUTEPIICHOTNIB (MOXi/HI 3-0KCOOoIeaH-
12-en-28-0Boi kucnoTH) pparmerTaMu 4-Tia3omiI0H-aNKaHKapOoHOBHX KucioT (Kamin-
skyy et al., 2012). JIu3aiiH MOJIEKYJT MOJISITAE Y MOJEIIFOBAHHI CTPYKTYP, IO BMIIIYIOTh
(apmakopopHHIA TPUTEPIICHOBUH OJICAHAHOBUH KapKac, JIIHKEPHY OKCHMHY TPYIy Ta
reTepOLUKIIIYHE PO 3 HOTSHIIMHUM adiHITETOM JI0 Tia30I1iJOHCIIOPiIHEHNX OioMilIeHer

(A.B. Kamincekuii, P.b. Jlecuk, b.C. 3imenxoBchkwif). Ha 3a3HaueHi CIIOyKH ofepskaHo
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nareHt PecryOuiku Tonbina PL 217864 B1 ta nopaHo 3asBKy Ha €BPONEHUCHKHI MaTEeHT
(Bednarczyk-Cwynar et al., 2014).

dapmakosioriyHuii  BEKTOp HaykKoBOI TIpynH C(OKYyCOBaHMH Ha IPOTHPAKOBY,
MPOTUTYOCPKYTbO3HY Ta TIPOTHUBIPYCHY aKTHBHOCTI. BpaxoByroum mobami3aliifai
MPOIIECH Y CBITOBIM HayIli, @ TAKOXK HEOOXIIHICTh OMPAI[FOBAHHS TAKTUKUA CTPATCTIYHOTO

PO3BHUTKY BY3BKOCIICIIialli30BAHUX TPYI MOCIIAHUKIB B YMOBaX KOHKYpEHIII Ha PHHKY

Konexrus xadenpu hapmaneBTHIHOT,
opraHiuHoi 1 6ioopraniunoi Ximii (opraniuna i 6ioopraniuna ximist). 2009 p.

010JIOTIYHO AKTHMBHUX MOJIEKYJ CKPUHIHIOBI JOCIHIPKEHHS CHHTE30BaHHUX CIIOJYK
MIPOBOISATHCS B paMKaxX HayKOBHX IporpaM HamionansHOTO iHCTHTYTY 310p0B s (beresna,
CIIA): a) nporpama DTP HauionansHoro incrutytr paky (NCI) mans mporupakoBoi
nii, b) mporpamu TAACF mis mpotutybepkyapo3noi Ta ¢)AACF nmis mpotuBipycHOT
akTuBHOCTe HanioHanpHOro 1HCTUTYTY IH(EKUIHHMX Ta alepriyHuX 3aXBOPIOBAHb
(NIAID). Kpim Toro, y cmiBmpami 3 HaykoBoro Tpymoro mpodecopa Dimima ['penpe
(Philippe Grellier) BUBUa€TBCSI MPOTUTPUITAHOCOMHA AKTHBHICTh CHHTE30BAHHMX CIOIYK
(Hamionanpanii My3eit mpupomsoi ictopii, UMR 7245 CNRS, xomanna BAMEE). Ha
TenepinHii 4yac mposeaeHo Oibiie 2000 mociimpkeHb O10JIOTIYHOT aKTHBHOCTI, SKi
IIO3BOHIIN iteHTH(]iKyBaTh 148 crionyk 3 mpotupakoBuM ehekTom, 40 CIIOIYK 3 CYTTEBOIO
MIPOTUTYOEPKYIBO3HOI0, 25 3 MPOTUTPUIIAHOCOMHOIO Ta 30 3 BHCOKOIO ITPOTUBIPYCHOIO
AKTUBHOCTSIMU. [3 IPOTHUPAKOBOT TEMATHKH 7 CIIOIYK IPOXOAATH MOTTMOJICH] 1O CITI JUKSHHS
in vivo Ha OCHOBI BUCHOBKY (axiBui bionoriynoro Komitery NCI. InentudikoBano
rpymoBuii edexT 4-azomninoHiB crocoBHo BipyciB HBV, HCV, FluA&B, a Takox BHIiIEHO
10 OJHIM BHCOKOAKTHBHIN crionyui npotd SARS Ta mramy Tacaribe (Bipyc GionoriuHoi
30poi) (Lesyk et al., 2015).
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Jliist opeprKaHHS CIIONYK 3 ONTHUMI30BAaHUMH “JIKOMOJIOHMMHU™ XapaKTepUCTHKAMH
Ta imeHTH(]IiKamii MOXIMBOrO MexaHi3My OiomorigHoi mii Ha Kadeapi MPOBOIATHCS
JIOCHIJDKEHHST KOpelsLil «CTPYKTypa-Iis» MeTodaMu KBaHTOBOi ximii, QSAR-anami3 i
JTOKIHTOBI TOCTIKCHHS, SKi B 3arajlbHOMY € MOHEPCHKUMH U CyYacHO! YKpaiHCHKOT
(dapmaneBTiuHOi HaykH. [liArpyHTSIM IHHOBAIIIHOTO PO3BUTKY IIKOJIU 4Wi.-Kop. HAMHY

3imenkoBcbkoro b.C. cramm mocmimkenns O.B. Kneninoi (Klenina, 2003), sika Bmeprme

Konexrus xadenpu dhapmaneBTHIHOT,
opraHiuHoi 1 6ioopraniunoi Ximii (papmanesTryna ximis). 2009 p.

IIpOBeJIa BUBYECHHS KOPEJSLIi «CTPYKTYpa — (hapMaKoJIoriyHa aKTUBHICTB» HECTEPOIIHUX
MPOTH3AMAIbHAX 3ac00iB MeToJaMH KBaHTOBOI Ximii. SIK PO3BHTOK TEMaTWKU Ta
TEOPETHYHOT IIaTOPMHU PalliOHAIBHOTO JU3alHY <JIIKOMOMIOHMX MOJIEKY/» CTajH
QSAR-anami3 i TOKIHTOBI JOCHTIHKEHHS 3 BUKOPHCTaHHIM KOMIT FOTepPHUX MakeTiB Open-
eyes Ta Schrodinger ([.B. Aramanrok, J[.51. T'aBpumtok, J[.B. Kamincekuii, JleBiHsk
0O.T.), sxi mo3Bommm BuAimuTH TyOyiH, LIOI'-2 Ta Bel-XL-BH3 mpoTeinoBuit Komrmieke
SIK MOXJIMBI OlOMIIlIEHI CMHTE30BaHMX Ha Kadeapl MpoTHpakoBUX 4-a30iiJOHIB Ta iX
moximaux (Lesyk et al., 2015). [lepmmm 3aBepieHAM 1 YCIIITHAM IJI1 HAYKOBOI TPYIIH
pod. 3imenkoBcbkoro b.C. mpukiagoM peasizaliii cyuyacHol Tpiajn HAYKOBHX JIOCIIIKCHb
y (hapmariii «po3paxyHkH in silico — opranigyHuil cuHTe3 i (papMaKOIOTIYHIH CKPUHIHT —
de novo design» crana pobota [panak [.B., B siKiif He TUTbKH TEOPETHYHO 3MO/ICIILOBAHO
CTPYKTYPH HOTEHLIITHUX IIPOTUTYOEPKYIILO3HHUX areHTIB, a i CIPSIMOBAHO CHHTE30BaHO Ta
EKCIIEPUMEHTAIIBHO MiITBEP/UKEHO (PapMaKoJIOTTYHUH TOTEHIlia]l HOBUX «JIIKOIOIIOHUX
MOJICKYID», SIKi 32 piBHEM aKTHBHOCTI Ta TOKCHKOMETPHYHHUM MpPOQilIeM IepeBaKaroTh
etasoHHui npenapar i3oniazua (Drapak, 2008). 3a ocranHi poku MpaiiBHUKU Kadenpu

y cmiBOpari 3 KOJIEKTHBOM Kadeapu ¢apManeBTHIHOI XiMii 3armopi3bKoro IepKaBHOTO
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MEJIMYHOI0 YHIBEPCUTETY CTBOPHWIIM Ta BIIPOBAJMIM B MEAWYHY IPAKTHUKY PsiZl HOBUX
JMKapchKUX 3aco0iB, cepen sSKuX (iypeHi3un, TioTpia3ordiH, TiomeTam, Tomo (Zimen-
kovsky, 2015).

Ha ocHOBI y3aranpHEHHS pe3ylbTaTiB HAYKOBHX mochimkenb y 2004 pori
omyOikoBano Mouorpadiro «4-Tiazomimonu. Ximis, Qi3iojoriuHa misi, MEPCICKTUBU
(aBropu: b.C. 3imenxoBcekuii, P.b. Jlecuk) (Zimenkovskyi and Lesyk, 2004) Ta
¢dynnamenTanbauit oty “4-Thiazolidones: Centenarian History, Current Status and
Perspective for Modern Organic and Medicinal Chemistry” y skyprami “Current Organic
Chemistry” (imnakt-¢axrop Bunanss 3a 2003 cranosus 2.52) (Lesyk and Zimenkovsky,
2004). Y nayxoBoMy nopoOky xadenpu monan 100 mareHTiB Ta aBTOPCHKUX CBIIOITB Ha
BUHAXOU

Pesynpratn HaykoBHX pPO3pOOOK IPOBITHUX HAYKOBIIB Kadeapu OmyOTiKoBaHi Y
HaOUIBII PEUTHHIOBUX MDKHApPOAHUX IEPIOAMYHUX BHJAHHIX, cepell SKUX Scientia
Pharmaceutica (Atamanyuk et al., 2013; Kaminskyy et al., 2011; Kryshchyshyn et al.,
2012; Lozynskyi et al., 2014), Bolletino Chimico Farmaceutico (Lesyk et al., 1998), Acta
Poloniae Pharmaceutica — Drug Research (Lesyk et al., 2003), Bioorganic and Medici-
nal Chemistry (Lesyk et al., 2006; Subtelna et al., 2010), European Journal of Medicinal
Chemistry (Havrylyuk et al., 2010; Havrylyuk et al., 2014; Havrylyuk et al., 2009; Havry-
lyuk et al., 2013; Lesyk et al., 2007), Journal of Sulfur Chemistry (Atamanyuk et al.,
2008), Tetrahedron Letters (Kaminskyy et al., 2012; Matiychuk et al., 2008), Phosphorus,
Sulfur, and Silicon (Havrylyuk et al., 2009), QSAR & Combinatorial Science (Artemenko
etal., 2009), Synthetic Communications (Atamanyuk et al., 2014; Kaminskyy et al., 2014;
Lozynskyi et al., 2015), Current Topics in Medicinal Chemistry (Devinyak et al., 2012),
Bioorganic and Medicinal Chemistry Letters (Zelisko et al., 2012), Journal of Heterocy-
clic Chemistry (Havrylyuk et al., 2013), Tetrahedron (Zelisko et al., 2014), Molecular In-
formatics (Devinyak et al., 2014), Mini-Rewiews in Organic Chemistry (Havrylyuk et al.,
2015), Journal of Medicinal Chemistry (Havrylyuk et al., 2012), Heterocyclic Commu-
nications (Lozynskyi et al., 2014), Medicinal Chemistry (Kaminskyy et al., 2015) Tomo.

3aocTanHi S pokiB yuHi mkos wi.-kop. HAMHY 3imenkoscbkoro b.C. omyOunikyBanu
noHag 50 craredl y BUIAHHSX 3 IMIAKT-(GaKTOPOM, JOCATHYBIIM CYMapHOTO MOKa3HUKA
imnakr-dakropy 90,9. PiBeHb 1IUTYBaHb HayKOBOI IIKOJHM CBIUUTh PO CYTTEBHUII piBEHb
3aI1iKaBJICHOCTI aKaIeMiYHOI CITITBHOTH pe3yNbTaTaMH ii JocipkeHs. Tak, cranomua 2015
PIK 3riJTHO HayKOBO-MeTpHu4HOi 6a3u nanux SciVerseScopus crarti b.C. 3iMeHKOBCHKOTO
Ta ¥ioro y4HiB mpormroBani moHax 1200 pasis, a ingekc I'ipma craHoBHTS 18.

Ki1r0uoBMM 3aBIaHHSIM HayKOBOI ILIKOJIM € CTBOPEHHSI 1 BIIPOBAJDKEHHS IHHOBALIIITHOTO

JKapChKOTo 3ac00y 3 OpUTIHATHPHUM MEXaHI3MOM Jii JJIs OTTHONIEHNX MOKITIHIYHAX Ta



HAVKOBA IIKOJIA YJIEHA-KOPECTIOH/IEHTA HAMH YKPATHU,
TTPODPECOPA 3IMEHKOBCLKOI'O BOPUCA CEMEHOBHYA ... 191

KJIHIYHUX JOCII/KeHb. BpaxoByoun HaBeieHe MOl 3 TPOJJOBKEHHSIM CHHTETUYHUX Ta
(hapMaKoJIOTIYHHX TOCITiPKEHb, HA CYYaCHOMY €Talli KIIF0OYOBHMH HAyKOBUMH 3aBIaHHIMU
yuniB B.C. 3iMEHKOBCHKOrO € onrumizauis OioapMaleBTHYHUX XapaKTEePUCTHK
CHOJNYK-JTiJepiB, EKCICpUMEHTAIbHE IINTBEPIDKCHHS Ta iACHTU(IKAIisS OiloMilmeHeH
NPOTUIYXJIMHHUX, [POTUBIPYCHHX, IPOTHU3ANaJbHUX Ta MPOTHTPUIAHOCOMHHUX
«IKONONIOHMX MOJICKY/I», a TaKOX BHKOPHCTaHHS CyYaCHHX CHCTEM IOCTaBKH, TaK
3Banux drug delivery system, 1Jist KaHHIATIB y JIKapChKi 3aCO0H, K CY4aCHOTO ITiIXO0/y

Y TEXHOJIOTI1 JIiKiB Ta Oiodapmarii.
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Exactly 120 years ago, Professor Adolf Beck (1863-1942), the founder of Physiology
Department of the Lviv National Medical University who stood at the cradle of studies of
the manifestation of the electrical brain activity, fought political discrimination and racism
(anti-Semitism) on his way to becoming one of the 20th century s leading thinkers, delivered
an inaugural lecture at the Physiology Department of the University of Lemberg-Lwow
(nowadays Lviv National Medical University in Lviv, Ukriane). Unfortunately, it remains
unknown to a wide medical audience in the 21st century.

Adolf Beck was a pioneer in the development and use of neurophysiological and
psychophysiological methods for investigation of the cerebral cortex. Beck's fate was closely
tied to the turbulent political and war history of Galicia, a region of the Austrian-Hungarian
empire, and its two capitals, Krakau (nowadays Cracow) and Lemberg. He performed his
influential electrophysiological work at the Jagiellonian University in Cracow and was
invited to organize Physiology Department at the Medical Faculty in Lviv, where Dr. Beck
became a professor of the Jan Kazimierz University in 1895. As professor of the Medical
Faculty, he produced 180 publications and was nominated for the Nobel Prize in Physiology.
Dr. Beck's initial interest was in the electrophysiology of the nervous system. In 1890, his
article about the spontaneous and evoked electrical activity in the brain was published in the
‘Centralblatt fiir Physiologie’, a leading European Physiology magazine. Beck accurately
localized sensory modalities of the cerebral cortex using electrical and sensory stimulation
while recording electrical activities. In doing this, Beck also found the spontaneous
oscillations of the brain potentials, and showed that these fluctuations were not related to
heart and breathing rhythms, but had to be regarded as genuine electrical brain activities. In
the 1890s Beck studied parts of the cerebral cortex that reacted to stimulation with electro-
negativity, and was the first to record ‘evoked potentials’. Moreover, Beck discovered a new
element: a decrease in the amplitude of the potentials upon sensory stimulation. Thus, he
was the first to describe the phenomenon, which is now known as the desynchronization of
the EEG. It is important to note that Beck's research was not limited to neurophysiology,
he also worked in the field of general Physiology, such as study of visceral and sensory
functions, and laboratory medicine. However, Beck's groundbreaking work and ideas were
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unknown to the wide scientific community for a long time due to various factors, including
wars, political and ideological, grounds and restricted international contacts between
different scientific groups. After the WWII, Adolf Beck was mainly disregarded until M.A.B.
Brazier (1904—1995), neuroscientist, electroencephalographer, computer analyst, author
and editor par excellence, international organizer, and a prominent expert in the history
of neuroscience, translated Beck's dissertation into English (1973). Scientific views and
perspectives of the great mind of Beck are again brought to the attention of contemporary
scientists in the field of Physiology and Neuroscience. Thus, in this light, the publication
of an English version of Beck's impressive inaugural lecture from 1895 “Life phenomena
and their methods of investigation” (1895), which was first published in Polish, should be
considered.

Key words:: Adolf Beck; History of Medicine, Physiology, Neurophysiology, EGG.

Anmon M. JI. KOEHEH

BCTYVYII 1O IHABT'YPAIIIMHOI ITIPOMOBH TPO®ECOPA
AJIOJIb®A BEKA HA KA®EJIPI ®I3I0JIOTTI
JIBBIBCBKOI'O YHIBEPCHUTETY B 1895 P.

Paoboyo ynieepcumem Hetimeeen, Hioepnanou
a.coenen@donders.ru.nl

Pieno 120 poxie momy npogecop Adonvgh bex (1863-1942), 3acnosnux kaghedpu pizio-
n10eii JIb8i8cbK020 HAYIOHATLHO20 MEOUUHO20 YHIBEpCUmeny, Kull cmosig Oiis GUMoKié 00-
C0JICeHHs NPOABIE eneKMPUYHOT AKMUBHOCMT MO3KY, 60POBCA 3 NOATMUUHOIO OUCKPUMIHA-
yi€ro i pacusmom (aHmuceMimusmMom), i AKULL cmae oOHUM i3 npogioHux mucaumenie XX cm.,
BU2ONIOCUB CBOI0 THAB2YPAYILIHY NPOMOBY Ha Kaghedpi ¢izionoeii JIvsiscokoeo yHisepcumenty
(menep — Jlvgiscokuil HayioHaATbHUL MeOuyHULl yHigepcumem imeri JJanuna I anuybkoeo, M.
JIv6i8). Bmim, 6in 3anuuaemopcs HegiooMum ceped wupoxkux meouunux xin XXI cm.

Aooneg bex 6ye 3auunamenem po3pooKu ma 6UKOPUCMAHHS HEUpOpi3ionoiuHux ma
ncuxoQizionociyHux memooie 00CHi0diCe st Kopu 20106H020 Mo3KY. [lons A. Bexa micHo
noe’si3ana iz OypemMHuMu NoTIMudHUMU Ma 80EHHUMU nodiamu 6 I anuuuni, pecioni Ascmpo-
Yeopcwroi imnepii, ma 3 it 0s6oma cmonuysamu — Kpakosom i Jlveosom. Bin 3aiimascs ceoimu
BNAUBOBUMU eNleKmPOiziono2iunumu 0ocniodcenusimu 6 Heenoncoekomy ynieepcumenti 6
Kpaxogi, nomim tioco 3anpocunu iokpumu Kagheopy iziono2ii na meouunomy axynomemi
JIvgiscokoco yuisepcumemy, 0e 0-pa bexa npusnauunu na nocady npogpecopa Yuiseepcu-
memy imeni Ana Kasumupa y 1895 p. Hx npogecop meduunoeo gpaxynvmemy in Hanucas
180 po3z6iook, iioco Hagime Hominysanu Ha Hobeniscoky npemito 3 gizionoeii. Cnowamxy
0-p bex 3ayixasuscs enexmpodizionozicio nepeosoi cucmemu. ¥ 1890 p. tioco cmammro
npo CNOHMAHHY MA THOYKOBAHY eNeKMPUUHY AKMUGHICHb MO3KY ONYONiKy8ano 6UOanHs
«Centralblatt fiir Physiologie» - npogionuii esponeiicoKuti JcypHan 3 numans Qizionozii. A.
bex mouno noxanizyeas cencophi MoOanbHOCHI KOPU 20106HO20 MO3KY WIIAXOM €eKmpuy-
HO20 MA CeHCOPHO20 NOOPA3HEHHS MA 3aNUcds enekmpuyHy akmuenicmo. Taxum yunom
A. bex makooic 8us8u6 cnoHmManHi KOIuBanHs Oionomenyiany 20106H020 MO3KY Ma NOKA-
3a8, WO BOHU He NOB A3ANI 3 YACMOMOIO cepyedbumnis ma OUXauHs, HAMOMICMb iX 6apmo
6sadicamu 61ACHOI0 enekmpuunor akmuenicmio mosky. ¥ 1890-x A. bex eusuas uacmunu
KOpU 201106HO20 MO3KY, SKI peazysanu Ha CIUMYIAYIIO eleKmpoHeamusHicmio i nepuum
3apeecmpyeas «sukaukanuii nomenyiany. [llobinbwe, A. Bex 6i0kpus nosuii pakmop. 3men-
WIeHHST aMAINYOU NOMenYianie nicis ceHcopuoi cmumynayii. Takum uunom, 6in 6y6 nep-
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wum, Xmo onucag asuwe, gioome 3apaz sk oecunxpouizayis EEL Bajicnuso 3ayeasicumu,
wo docnioncennss A. bexa ne obmexncysanucs neiupo@izionozicio, 6in maxkoxic npayiosas i
y eanysi 3a2anvhol Qiziono2ii, O0CIiOHCYIOUU 8iCYePabHi U CEHCOPHI QYHKYIL, a Makoxic y
aabopamopuiti meouyuni. Ha scans, innosayiini docaioscennss ma ioei A. bexa doseuil wac
He Oynu 6I0OMI UWUPOKUM HAYKOBUM KOAAM 3 PIZHUX NPUYUH, 68 M. Y. Yepe3 GIUHU, NONIMUYHI
ma i0eono2iuni MOMuGU, a MaKoHc 0OMedNCeHi MIJNCHAPOOHI KOHMAKMU MIdC PI3HUMU HA-
yrosumu epynamu. Ilicas Jlpyeoi ceimosoi itinu 0ocniodicennss Adonvgha Bexa 3anuwanucey
3a6ymumu, NoKu Heupobionoe, cneyiaricm 3 elekmpoenyedanozpaii, nposiouti agmop ma
Peoaxmop, op2amizamop MidcHapoOHUX 3ax00i6 ma UOAmMHULL eKCnepm 6 2aysi icmopii He-
tipobionozii M. A. b. bpasziep (1904—1995), ne nepexnana oucepmayiio A. bexa aneniticokoro
mogoro (1973). Toowc noensiou i nepexonanns eenuxoeo mucaumens A. bexa 3noey nompa-
numu 6 nojie 3ayikaeieHHs. CYy4acHux Haykosyie — gaxieyie 3 ¢izionozii ma netipobionoaii.
Came momy 6apmo po3ensnymu nyonikayilo aueiomoenol eepcii epadcaiodoi inaseypayii-
noi nexyii A. bexa «Kummegi sisuwya ma cnocobu ix 00cniodcenusy, Ky 6iH GU2OIOCUE Y
1895 p., i sika enepuie 6yna onyoniko8ana noibCbKO MOBOI0.

Knrwouosi crosa: Aoonvg bex,; icmopis meouyunu, ¢hizionoeis, netipoghizionocis, EEI

INTRODUCTION
In May 1895, at the age of 32, Dr. Adolf Beck from Krakow accepted the offer to
be appointed professor of physiology at the University of Lemberg in Lwow (now Lviv,
Ukraine), at that time the capital of Galicia in the Austro-Hungarian Empire (former Poland

ADOLF BECK CO-FOUNDER OF THE EEG
AN ESSAY IN HONOUR OF HIS 150™ BIRTHDAY

Anton Coenen and Oksana Zayachkivska
wilh Blanizknw Kunlurek and Wisslan Pawlik

Fig. 1. Cover page of book dedicated 150 anniversary of A. Beck. Professor Adolf Beck in rectoral
robes wearing the ring presented to him in honor of 40 years of service to the University of Lwow.
Beck holds the textbook written together with professor Napoleon Cybulski in his hands.

The was done by Stanistaw Kaczor-Batowski in 1935 (from the National Museum in Krakéw).

from 1919 to 1939). Who was this young professor? Born in Krakéow on 1 January 1863
in a Yiddish-speaking sober living family of a Jewish baker, Adolf Beck graduated from
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the gymnasium of Sw. Jacek in his birthplace in 1884. Than he enrolled as a student in the
Jagiellonian University where he studied medicine from 1884 to 1889. Under supervision
of the famous professor Napoleon Cybulski, he graduated cum laude to become a medical
doctor in 1890. In his influential dissertation and interest-evoking papers, Beck described
as one of his first researchers the recordings of the electrical brain activity of animals.
This work led to the view that understanding the functioning of the brain can be obtained
by studying its electrical activity. The research of Beck was regarded so valuable that
nowadays he is still recognized as one of the co-founders of the electroencephalogram
(EEQG). The scientific activity of Beck was not limited to electrophysiology but had wide
ranges in the fields of general physiology. In 1894 he got his ‘venia legendi’ (‘Habilitation’)
in Physiology at the Jagiellonian University with a thesis titled ‘Changes in blood pressure
in vessels’. Given all his important achievements at the University of Krakow it was not

surprising that a professorate was soon offered!

Fig. 2. In the archives of the Krakéw administration, the birth of a certain Abraham Chaim Beck

was registered on January 1, 1863 at the address: District VI, No. 45. The change of his first name

Abraham into Adolf is mentioned in an additional note, undersigned by father Szaja Dawid Beck
and mother Gustawa Miiller.

After his appointment to the position of a Professor at the University of Lemberg,
Beck started building up the new Department of Physiology at the Medical Faculty with
energy and enthusiasm. He organized this department in a similar style as in his Alma
Mater. Beck started to equip a physiological laboratory with the newest devices for reg-
istration of brain activity. Except the main direction of electrophysiology and neurosci-
ence, his interests included many other aspects of physiology. Creating the department of
physiology with a wide expertise, Beck succeeded to form a staff specializing in different
aspects of physiology. Moreover, teaching and education were important issues for Beck
and he appreciated direct contacts with his students. He promoted teaching of physiology
by experimental demonstrations. For this purpose, he equipped the lecture hall with an
expensive multifunctional time projector, ensuring that he could demonstrate the dynam-
ics of physiological processes live. In his role of a teacher and researcher, Beck created
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the famous School of Physiology at the University of Lemberg, which has delivered many

prominent physiologists.
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Fig. 3. Adolf Beck as a young
man at the time when he was
appointed to the position of a
professor at the University of
Lemberg. 1894.

In October 1895, Beck gave his inaugural lecture,
translated later into English, ‘The phenomena of life and
the ways of investigating them’. In his maiden speech, he
announced his plans with respect to the research topics,
strategies, innovations, and teaching approaches. He did
this by starting from a philosophical-historical perspective,
but then translated his views into pragmatic and feasible
approaches. Years later, he revealed to his second daughter
Jadwiga Beck-Zakrzewska how important this first lecture
as a Professor was for him, and how long he had worked on
it. His success at the University of Lwow demonstrated his
visionary views. He performed and published multiple ex-
periments and gave many lectures in front of a full lecture
hall. It was nevertheless unavoidable that this intelligent,
wise and visionary man soon was offered the position of
the Dean of the Medical Faculty. That was in the period of

1904-1905; his appointment to the position of the Rector of the University followed years

later, in 1912-1913.

The turbulent history of Lemberg-Lwow-Lviv is re-

flected in the life of Adolf Beck. The relative peace in Gali-
cia disappeared with the start of the World War I when its
capital, Lwow, was occupied by Russian troops. That was
in 1914, during Beck’s second term as a Rector. Beck did
everything in his power to preserve all possessions of the
university in order to continue scientific work and educa-
tion. However, this came to an end when Professor Beck,
together with many other leading scientists and represen-
tatives of the city, was arrested by the Russian army and
imprisoned in a camp in Kyiv. Due to the efforts of the Rus-
sian Nobel laureate Ivan Pavlov, a friend of Beck’s teacher

Cybulsky, Beck was released in August 1915 and arrived

Fig. 4. Adolf Beck as the Dean
of the Medical Faculty of the
University of Lwow in 1904.

back in Lwow after a long travel in 1916. He became the Dean of the Medical Faculty
again, from 1916 to 1917. World War I ended with a collapse of the Habsburg, the German

and the Russian empires and the consequence was that an independent Poland came into
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being. This happened in 1919. In this glorious year for Poland, Beck lost his mentor and
friend Napoleon Cybulski, with whom he had performed many valuable experiments and

written an important textbook on human physiology.

Fig. 5. Left photo: Adolf Beck (on the left) and Napoleon Cybulski (on the right) writing the
textbook ,,Fizjologia cztowieka® (,,Human Physiology*). This book appeared in 1915 and was a
popular must-read among medical students. The photo was made in 1911 at Beck’s old department
at the Jagiellonian University in Krakow. Right: Adolf Beck (front row left) and his closest
colleague Gustav Bikeles (firont row middle) photographed around 1918 during their electrical
brain recordings of a rabbit at the Department of Physiology of the University of Lemberg.

A period of intensive research and delivering lectures followed along with the leader-
ship at the Department of Physiology. Beck was deeply involved into scientific life and
conducted many interesting practical courses. Beck was an enthusiastic teacher and his
students liked him. All the time he lived in Asnyka street, 4 (presently Bohomoltsia St.,
4) in the shadow of the university. He did his scientific writings mostly at home. Despite
all his scientific endeavors, Beck had a strong family and social life. He was interested
in music and played violin and was accompanied by his wife playing the piano. In 1932,
Beck retired and gave the leadership of the Department to his former student Wiktor Ty-
chowsky. In 1935, he received an honorary degree for his high merits during his 40-year
long affiliation with the University of Lwow. Moreover, he received several titles and
awards from scientific societies and institutions. Dramatic were the deaths of his oldest
daughter Zofia and his wife Regina Mandelbaum in 1939. Despite these tragic incidents,
at 76, Adolf Beck was in a good mental spirit and a brilliant speaker, often at work for his
previous department.

Then came the World War II. Life for Beck became even more troubled and danger-
ous than during the World War I. The dramas of the Beck family started with the arrest
professor Kazimierz Zakrzewski, the husband of Beck’s second daughter Jadwiga, by the
Gestapo, and his subsequent execution in Palmiry at the beginning of 1941. In Lwow,
Beck himself was in great danger. Nazis occupied the city and Beck, who was of Jewish
origin, suffered much humiliation. When the extermination of the Jews started and it be-
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Fig. 6. This photo shows Adolf Beck (the second person on the left in the second row), together with
other hostages of the Russian Army 10 years after their release from their imprisonment in Kyiv. 7925.
came too dangerous, Beck was brought by his son Henryk and former colleague Zdzistaw
Bielinski to a hiding place at the Aryan side of the city. However, just before his 80th
birthday, Beck was betrayed and Henryk could just hand his father a capsule with cyanide
giving him the opportunity to commit suicide before the Nazis could send him to the gas
chamber. In the chaos of Beck’s arrest, eyewitnesses Henryk and Bielinski could escape
but died shortly thereafter. Bielinski was killed by an explosion and Henryk Beck died of a
heart failure in 1946, after his life threatening struggle in the Warsaw Uprising. Hence, the
exact day of Beck’s death in August 1942 got lost and it is not known where he is buried
or where his grave is. Jadwiga finished her daughter’s memoirs to her father as follows:

o HENRYK BECK
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Fig. 7. This picture of the grave of Adolf Beck’s son Henryk who is buried together with his wife
Jadwiga z Trepkow Beckowa is a tribute to the unknown graveyard of Adolf Beck. The only survivor
of the Beck’s family was his daughter Jadwiga Beck-Zakrzewska (born 1901), who died at an old
age in Krakow. Her son, Bogustaw Zakrzewski, Beck’s only grandson, passed away being childless.



204 ANTON M.L. COENEN

‘His death was painfully tragic: in 1942, in Lwow, when this magnificent, strong man had
reached the age of 80, after a beautiful and dedicated life, he took poison at the moment
when the Germans came for him’.

This year 2015 marks 120 years of Adolf Beck’s appointment to the position of pro-
fessor at the University of Lemberg-Lwow and beginning of his impressive career with
his inaugural lecture. In fact, he had already developed a methodology for brain research
in his graduation work in Krakéw. In Lwow, he made some new findings with the help of
EEG technique, a technique that is presently still one of the most applied methodologies
for brain investigation. However, Beck has not obtained full credits for his research, al-
though he was nominated for the Nobel Prize three times. After World War 11, the eastern
part of Galicia with Lwéw, now Lviv, was annexed by the Soviet Union. Unfortunately,
the regime in Moscow shut down the electrophysiological research, a type of research that
earlier had blossomed in Eastern Europe with leading researchers such as Beck in Lwow,
Cybulski in Krakow, Prawdicz-Neminsky in Kyiv, and Danilewsky in Kharkiv. The Soviet
regime, however, opted for Pavlov’s concept, better fitting its concepts and ideas. This led
to an ongoing neglect of physiologists studying electrical brain functions, while West-
European scientists working in these fields could no longer have direct contacts with their
East-European colleagues, implicating that their research slowly fell into oblivion, not
only in Western Europe but also in the countries where they worked. This oblivion hap-
pened also to Beck and his work.

Nowadays, Adolf Beck attracts more and more attention as a great scientist. Interest
began to rise when the expert in the history of electrical brain recordings, the late English
professor Mary A.B. Brazier (1904-1995), translated Beck’s dissertation from Polish into
the English language. However, this result was not yet too impressive. When I began
electrophysiological research in the beginning of the sixties (in 1963, I performed my first
electrical recordings on cockroaches, and later on cats and rats using self-made microelec-
trodes), I was highly interested in brain recording methodologies and techniques. From
Mary Brazier, I learned more about these techniques and so I came to the trace of Beck.
When I got a Polish student from Krakdw, Jan Kaiser, who later became a professor at the
Jagiellonian University, I started my frequent visits to the Jagiellonian University, where
I later became a visiting professor. To my surprise, work and personality of Adolf Beck
was not more than a footnote in electroencephalography. In order to collect more informa-
tion on Beck, I travelled to Lviv in October 1996, a little more than 100 years later than
Beck. At the university there, I met Professor Oksana Zayachkivska, who appeared to be
a Beck-expert, with a ready collection of relevant information. This meeting launched an

additional search for new historic and documentary material about the outstanding person-
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ality of Adolf Beck. The result was that several publications by us have already shed some
light on scientific and daily life, as well as on the character, of this great scientist, teacher
and man (Coenen & Zayachkivska, 1998-2013). It is in this light that the publication of
an English version of Beck’s impressive inaugural lecture from 1895 prepared by Prof. O.
Zayachkivska must be considered. Scientific views and perspectives of the great mind of
Beck are again brought to the attention of contemporary scientists in the field of Physiol-

ogy and Neuroscience.
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Adolf BECK

LIFE PHENOMENA AND THEIR METHODS
OF INVESTIGATION

The inaugural lecture of Dr. Adolf Beck, Professor of Physiology Department
of University of Lwow given at the 29" of October 1895*

Dear Gentlemen!

The first year of doctor education in our local department gives you a possibility to
study the phenomena that take place in the human organism. The profound knowledge of
descriptive anatomy, shape and structure of organs constituting organism is crucial for the
understanding of connections between the functions of different organs and the general
picture they provide which is called ,,life®.

On the one hand, information obtained from the complementary sciences, especially
such disciplines as physics and chemistry will help you, at least partially, understand con-
ditions, rules and actions of life functioning.

Equipped with such information, you will proceed to study one of the most important
branches of Medical Science, which is the subject of my lectures.

A Physiologist is the name nature explorers have born since antiquity. The difference
between physiology and physics had not established at that time. Moreover, the meaning
of the word “physiology” was coined just in the last century, therefore splitting those two,
leaving exploration of inorganic world to physics whereas research of living, organic mat-

ters to physiology.

* Translation into English and comments by Oksana Zayachkivska: Beck A. Zjawiska zyciowe
i sposoby ich badania. Wyktad wstepny D™ Adolfa Becka profesora fizyologii w Uniwersytecie
Lwowskim dnia 29 Pazdziernika 1895 / Adolf Beck. — Krakow: Drukarnia Uniwersytetu
Jagiellonskiego, 1895. — 17 s.
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By now, we may encounter many connections between those two disciplines as if two
streams were coming from one source coming closer and closer to each other and creating

an impression that one day these two streams will merge into one single river.
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This is the cover page of the booklet with the first Beck’s
lecture delivered in 1895 at the University of Lwow.

From now on, it is not sufficient to consider physics and chemistry to be complemen-
tary sciences. We will say that physiology is, in fact, applied physics and chemistry.

During my lectures, you will see that chemical and physical principles are referring
to the inorganic world and can be also applied to see phenomena that take part in living
organisms, the exploration of which will henceforth be our main task.

The belief of Plato!, Aristotle? and others that phenomena taking place in living crea-
tures are the influence of some higher stimulus which appears to be immaterial and influ-
ences the matter of the organism in a mysterious way prevailed since antiquity, throughout

the Middle Ages and until the beginning of the present century. That concept received a

! Plato, (424/423 BC-348/347 BC) was a Classical Greek philosopher, mathematician, writer
of philosophical dialogues, and founder of the Academy in Athens, the first institution of higher
learning in the Western world.

2 Aristotle (384 BC-322 BC) was a Greek philosopher and polymath, his writings cover many
subjects, including physics, metaphysics, biology, and zoology. Aristotle’s classification of living
things contains some elements that still existed in the 19th century. What the modern zoologist would
call vertebrates and invertebrates, Aristotle called ‘animals with blood’ and ‘animals without blood’
(he was not to know that complex invertebrates do make use of hemoglobin, but of a different kind
from vertebrates).
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scientific form at the beginning of the century from Sthal®, who named it vitalism and
animalism.

Stahl, nonetheless a great chemist, was against the thoughts of the so-called iatro-
chemists, who were trying to explain every aspect of life with the chemical notions. He
claimed, that not only forces, whose outcome is life, are different from chemistry and phys-
ics, but they are also poles apart, antagonistic. Moreover he speculated that the force of life
is in constant fight with chemical and physical forces, which aim to destroy the organism.

According to Stahl, life is apparently a set of victories of life forces over the pow-
ers ruling the inanimate world, whereas death comes when life faces failure and loses the
fight. Then the inanimate world power starts their process of destruction (decay, decom-
position, rotting, which were considered strictly chemical).

The theory of forces was unsettled when Lavoisier* and Laplace® proved that heat

3 Stahl Georg Ernst (1659-1734) was a German chemist and physician. Having graduated in
medicine at the University of Jena in 1683, he became court physician to Duke Johann Ernst of
Sachsen Weimar in 1687; from 1694 to 1716 he held the chair of medicine at Halle, and was then
appointed physician to King Friedrich Wilhelm I of Prussia in Berlin. He hypothesized that all matter
had a vital force, or a soul of sorts and also propounded a view of fermentation. He burned wood, and
crediting the lower mass of the ashes compared to the original wood to the leaving of the vital force,
because the wood had been killed in the process of burning. Moreover, he professed an animistic
system, in opposition to the materialism of Hermann Boerhaave and Friedrich Hoffmann.

4 Lavoisier Antoine (1743—1794), the «father of modern chemistry,» was a French nobleman
prominent in the histories of chemistry and biology. He named both oxygen (1778) and hydrogen
(1783) and predicted silicon (1787). He helped construct the metric system, put together the first
extensive list of elements, and helped to reform chemical nomenclature. He was also the first to
establish that sulfur was an element (1777) rather than a compound. He discovered that, although
matter may change its form or shape, its mass always remains the same. Lavoisier demonstrated
the role of oxygen in the rusting of metal, as well as oxygen’s role in animal and plant respiration.
Working with Pierre-Simon Laplace, Lavoisier conducted experiments that showed that respiration
was essentially a slow combustion of organic material using inhaled oxygen. Lavoisier’s explanation
of combustion disproved the phlogiston theory, which postulated that materials released a substance
called phlogiston when they burned. Lavoisier investigated the composition of water and air, which
at the time were considered elements. He determined that the components of water were oxygen
and hydrogen, and that air was a mixture of gases, primarily nitrogen and oxygen. Lavoisier used
careful measurement and thoughtful experiments to turn chemistry into a science. He also explained
the experiments of others, such as Joseph Priestley’s discovery of oxygen and Henry Cavendish’s
production of water from hydrogen and oxygen. Lavoisier used the results of other chemists and his
own experiments to create the modern theory of fire and to explain the role of air in combustion and
respiration.

5 Laplace Pierre-Simon, marquis de Laplace (1749-1827) was a French mathematician and
astronomer whose work was pivotal to the development of mathematical astronomy and statistics.
He summarized and extended the work of his predecessors in his five-volume Mécanique Céleste
(Celestial Mechanics) (1799-1825). This work translated the geometric study of classical mechanics
to one based on calculus, opening up a broader range of problems. In statistics, the so-called Bayesian
interpretation of probability was developed mainly by Laplace.Laplace formulated Laplace’s
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production in a human happened due to the process of burning something similar to oxi-
dation, therefore, oxygen coming from respiration is to burn carbon and hydrogen out of
which an organism consists. Hence, the two separate processes for the organic and inor-
ganic aspects are in fact just one.

Thenceforth, thanks to discoveries in the field of life processes taking place due to
laws of physics and chemistry, such as blood circulation and chemistry of digestion, the idea
appeared that both organic and inorganic processes were driven, in fact, by the same force.

The importance of energy conservation issue for functions of organic world gives us,
without any doubt, the right to claim that all processes taking place in living organisms
may be explained on physicochemical grounds.

It is striking that the name of brilliant physiologist and physicist Helmholtz® is strong-
ly connected with the energy conservation law, which drove physics and physiology to a
different path. It is almost certain that his experience of heat production during muscle ac-
tivity and rotting and fermentation, a purely biological research, led the abovementioned
scientist to his famous work on energy conservation.

Currently, we are aware that the processes taking place in living organisms and in the
entire nature are related to energy transformation.

As you know, according to Thompson’, energy gathered in constant amount is in an
endless dissipation process relying on ceaseless transformation, completed with heat pro-
duction. Such process is to be finalised after some time with the balance of temperature.

Therefore the entire complex of life phenomena of both humans and animals relies on
energy transformation. Such alteration takes place in all organisms regardless of species,
starting from unicellular organisms. Constant motion, mechanical work, and, therefore,
constant heat production make animals called warm blooded and maintain constant body

temperature regardless of the ambient temperature.

equation, and pioneered the Laplace transform that appears in many branches of mathematical
physics, a field that he took a leading role in forming. The Laplacian differential operator, widely
used in mathematics, is also named after him. He restated and developed the nebular hypothesis of
the origin of the solar system and was one of the first scientists to postulate the existence of black
holes and the notion of gravitational collapse.

¢ von Helmholtz Hermann Ludwig Ferdinand (1821-1894) was a German physician and
physicist who made significant contributions to several widely varied areas of modern science. In
physiology and psychology, he is known for his mathematics of the eye, theories of vision, ideas
on the visual perception of space, color vision research, and on the sensation of tone, perception of
sound, and empiricism. In physics, he is known for his theories on the conservation of energy, work
in electrodynamics, chemical thermodynamics, and on a mechanical foundation of thermodynamics.

" Thompson - Sir Benjamin Thompson (1753-1814) was an American-born British physicist
and inventor who developed the idea that heat is a form of kinetic energy that was the part of the 19th
century revolution in thermodynamics.
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The abovementioned metamorphosis in organisms, however, progresses under differ-
ent conditions than in the inorganic world, where it is usually a consequence of chemical
issue. That is the cause why the issue of those changes, and hence the issue of life itself,
could not be acknowledged. These conditions remain unknown.

The issue of burning in the organism is different than in the case of burning of inor-
ganic objects. Oxidation, as all chemical processes in an organism, takes place at a rela-
tively low temperature, at which the objects with high oxygen content are usually burnt.
As you know, objects burn faster in pure oxygen than in the atmospheric air, however,
Lavoisier® and Seguin® showed, that organisms, regardless of whether they breathe air or
pure oxygen, have the same burning capacity. In addition, a living cell accepts the amount
of oxygen needed, not more, not less, regardless of the supply. Therefore, if we deliver
less oxygen, it will be compensated for by a higher respiration rate.

Current researchers do not clarify the difference between chemical and physical pro-
cesses occurring in the organisms and will not explain them soon despite numerous theo-
ries and hypotheses.

What seems rational is the fact that we face the state of shaky balance of particles
constituting the organism, both of physical and chemical nature. We have reached such
conclusion basing on the fact that little is demanded to trigger some processes.

Muscle prick with a needle evokes contraction of the mentioned muscle, hence mo-
tion, mechanical work, heat production, CO, release, and finally electric motion in the form
of current. Therefore, even a small stimulus triggers a sequence of physical and chemical
events whose sum of energy is much bigger than the one contained in the stimulus itself.

In the rifle prepared to shoot, the energy is already gathered and needs just a spark to
give a bullet certain speed. Energy in the gunpowder is dormant. Therefore, we may, in a
similar manner, imagine life processes, which are also the result of some forms of energy
release.

In fact, together with the development of our research we increasingly come to the
conclusion that in order to trigger each and every organism activity, a stimulus of some
sort is needed. The stimulus may be of endogenous and exogenous nature although in our
research we encountered stimuli considered as automatic, being evoked spontaneously.

That, however, does not explain to you, Gentlemen, the nature of life processes, does

not give a reason why we classify the processes into chemical and physical, neither does it

8 Lavoisier - Antoine-Laurent de Lavoisier (1743—1794) was a French nobleman and chemist
central to the 18th-century chemical revolution and had a large influence on Chemistry and Biology,
discovering of the role oxygen plays in vital processes.

® Seguin - Armand Séguin (1767-1835) was a French chemist and physiologist, experimental
partner of Lavoisier in study thermodynamic laws in body weight control.
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explain why those processes occur. Hence, even though we may examine almost precisely
the work of the stimulated muscle, measure amount of heat and indicate which processes
are physical and which ones are chemical, and describe the electric current changes, we
are not capable of pointing out the reason for all those changes.

This is the hurdle that we hope to overcome in future with the use of new methods.

Maybe in future we will find out that there are some other types of energy in the or-
ganisms, and not the mysterious Stahl’s life power.

Now, I would like to speak about the methodology that we use in the current physi-
ological research.

The first and the simplest method is direct observation with the use of senses, where
we use all of them, mainly sight, hearing and touch. Proper observation is a crucial con-
dition of examination for both physiological and generally physical research. That is so,
because in future you, Gentlemen, will observe deviations in those functions and diagnose
diseases on grounds of proper observations. Therefore you have to practice a lot in order
not to allow any single change in normal function escape your attention!

Observation of the organism allows us to get acquainted with functions of organs and
their correlation with the outside world. A mere observation, however, is not sufficient. Most
of the organs that are crucial for life are hidden in the cavities and opening those cavities is
the only way to get access to them. For that purpose, we use animals; examining their guts
we observe their functions, hence, coming to conclusions about functions of human organs.

Examination of some organs might be most comfortable after their removal from the
organism. That is, however, a simplification because the phenomena under analysis are
separated from other phenomena that might or might not affect it simultaneously. It is to
be noted that the examined organ or tissue should be alive. Therefore, the organs extracted
from cold-blooded animals are most useful for that purpose, since they preserve their func-
tions in a certain environment for a certain time after extraction. Such observation, whether
of entire organism or single organs, does not bring us to our goal due to the inaccuracy of
our sensory systems. The required level of accuracy may only be achieved by using spe-
cialized equipment. Microscope, which was found very useful in morphology, seems to be
perfect for physiological observations, for example in observing microcirculation.

Unreachable for our senses are the current electric changes that take place in some
tissues and organs. We can get acquainted with them by means of a galvanometer, elec-
trometer or telephone. Similarly, we do not have the ability to estimate absolute tempera-
ture, though, however, we have thermometers, both mercury and electric ones.

We use equipment for graphic representation and recording of certain phenomena,

which gives us the possibility to analyse them more closely.



212 ADOLF BECK

You will learn more facts about those methods during your detailed physiology lec-
tures. Those methods are not very different from those used in chemistry or physics, how-
ever, small modifications will allow us to dwell on the knowledge of physiology.

All T was talking about referring to physiological examination is not sufficient for
complete explanation of life phenomena. A profound knowledge of as many properties
of the organism, as is only possible is necessary to understand the underlying causes of
life functions. We need to answer many questions addressed to nature: How will a certain
organ act if we introduce a certain change?

The art of experiment lies in modification of conditions, in asking many questions,
and forcing the nature to answer them.

Gentlemen, you have got acquainted with the paths that physiology takes to get to
the truths hidden in nature, as well as with the methods it uses to determine the laws of
life functions.

With the development of ours science, more and more facts are being gathered si-
multaneously multiplying the amount of examination methods aimed at revealing myster-
ies. The amount of research instruments is increasing and the instruments themselves are
constantly being modified for the use of this facility.

Such modern and beautiful facility is now given to the Faculty of Medicine thanks to
the generosity of the lovingly ruling Monarch!®.

The constructed and furnished facility is now amongst the top facilities around the
world and it is here to help achieve two goals: facilitation of education process and re-
search work. Both of these aims were taken into account, and I hope that this facility will
allow us to fulfil them. You are welcome to take advantage of such opportunities to make
your work fruitful.

To sum up, I would like to use the words by du Bois-Reymond: “Physiology is
mostly a way of thinking. You will come to know the phenomena of nature, explain them,
and connect their details”.

Whoever will walk through lectures, laboratory classes and seminars will surely be, in

future, as a doctor, deprived of thoughtlessness, routine and slow speculative philosophy.

10 Monarch - Franz Joseph I or Francis Joseph I (1830-1916) was Emperor of Austria, King of
Hungary, Croatia and Bohemia.

" Emil du Bois-Reymond (1818-1896) was a German physician and physiologist, the discoverer
of nerve action potential, and the father of experimental electrophysiology.



IMpaui HTIHI Proc. Shevchenko Sci. Soc.

Men. nayku 2015. T. XLIII. C. 213-225 Medicine 2015. Vol. XLIII. P. 213-225
MikHapo/Hi myOmikarii International publications of
YKpaiHCBKHUX aBTOPIiB Ukrainian authors

MIKHAPOJHI IYBJIKAIIl YKPATHCHBKHX ABTOPIB

Bilyy R., Korniy N., Tomin A., Chop’yak V., Tolstyak Y., Antonyuk V., Stoika R.

Two-step chromatography purification of IgGs possessing sialidase
activity from human blood serum

[et al] (2015)
Biomed. Chromatogr. 29: 328-332 (IF=1.723)

The characteristics of gallium selenide with a ferroelectric liquid crystal in between its
layers are studied. The liquid crystal consists of an achiral smectic (a derivative of phenyl
benzoate) and a chiral component. The frequency behavior of the specific impedance,
permittivity, and loss tangent at different temperatures, in a magnetic field, and under
illumination are found.

Bilyy R.

Glycopolymers as Antiadhesives of E. coli
Strains Inducing Inflammatory Bowel Diseases

[et al] (2015)
Biomacromolecules. 16: 1827—1836. (IF=5.750)

n-Heptyl a-D-mannose (HM) is a nanomolar antagonist of FimH, a virulence factor
of E. coli. Herein we report on the construction of multivalent HM-based glycopolymers
as potent anti-adhesives of type | piliated E. coli. We investigate glycopolymer/FimH and
glycopolymer/bacteria interactions and show that HM-based glycopolymers efficiently
inhibit bacterial adhesion and disrupt established cell-bacteria interactions in vitro at very
low concentration (0.1 uM on a mannose unit basis). On a valency-corrected basis, HM-
based glycopolymers are respectively one hundred and one million times more potent
than HM and D-mannose for their capacity to disrupt the binding of adherent-invasive
E. coli to T84 intestinal epithelial cells. Finally we demonstrate that the anti-adhesive
capacities of HM-based glycopolymers are preserved ex vivo in the colonic loop of a
transgenic mouse model of CD. All together, these results underline the promising scope
of HM-based macromolecular ligands for the anti-adhesive treatment of E. coli induced
inflammatory bowel diseases.
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Bilyy R.

The Pathogenicity of Anti-2GP1-1gG
Autoantibodies Depends on Fc¢ Glycosylation

[et al] (2015)
Journal of Immunology Research, Article ID 638129, 1-12 (IF=2.934)

To analyze the glycosylation of anti-B2GP1, we investigated purified IgG from
healthy children, patients with APS, and asymptomatic adult carriers of antiphospholipid
antibodies. We observed that in the sera of healthy children and of patients with APS,
IgG3 and IgG2 were predominant, respectively. The potentially protective anti-p2GP1-
IgM was lower in the sera of healthy children. Although anti-B2GP1-associated C1q did
not differ between children and patients with antiphospholipid syndrome, the associated
C3c was significantly higher in the sera of healthy children. This indicates a more efficient
clearance of anti-B2GP1 immune complexes in the healthy children. This clearance is not
accompanied by inflammation or coagulatory events. It is likely that the most important
pathogenic factor of the anti-B2GP1-IgG is related to the different glycosylation observed
in healthy and diseased individuals. We detected a significantly higher sialylation of anti-
B2GP1-IgG isolated from the sera of healthy children and asymptomatic adults when
compared with that of patients with clinically apparent antiphospholipid syndrome.
Low sialylated IgG reportedly ameliorates inflammation and inflammation promotes
hyposialylation. Thus, both reactions create a vicious circle that precipitates the pathology
of the antiphospholipid syndrome including thrombus-formation. We conclude that
the increased sialylation of anti-B2GP1-IgG of sera of healthy individuals limits their
pathogenicity.

Bilyy R.

Surface Plasmon Resonance (SPR) for the Evaluation
of Shear-Force-Dependent Bacterial Adhesion

[et al] (2015)
Biosensors. 5(2):276-287

The colonization of Escherichia coli (E. coli) to host cell surfaces is known to
be a glycan-specific process that can be modulated by shear stress. In this work we
investigate whether flow rate changes in microchannels integrated on surface plasmon
resonance (SPR) surfaces would allow for investigating such processes in an easy and
high-throughput manner. We demonstrate that adhesion of uropathogenic E. coli UTI89
on heptyl a-d-mannopyranoside-modified gold SPR substrates is minimal under almost
static conditions (flow rates of 10 pLemin—1), and reaches a maximum at flow rates of
30 pLemin—1 (=30 mPa). This concept is applicable to the investigation of any ligand-
pathogen interactions, offering a robust, easy, and fast method for screening adhesion
characteristics of pathogens to ligand-modified interfaces.

Key words: surface plasmon resonance (SPR), shear force enhancement, flow rate,
Escherichia coli (E. coli), carbohydrates.
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Bilyy R.

Can we use rare-earth nanocrystals
to target glycans for the visualization of melanoma?

[et al] (2015)
Nanomedicine 10(13), 1997-2000. (IF=5.413)

Neutrophil extracellular trap (NET) formation contributes to gout, autoimmune
vasculitis, thrombosis, and atherosclerosis. The outside-in signaling pathway triggering
NET formation is unknown. Here we show that the receptor-interacting protein kinase
(RIPK)-1-stabilizers necrostatin-1 or necrostatin-1s and the mixed lineage kinase domain-
like (MLKL)-inhibitor necrosulfonamide prevent monosodium urate crystal- or PMA-
induced NET formation in human and mouse neutrophils. These compounds do not affect
PMA- or urate crystal-induced production of reactive oxygen species (ROS). Moreover,
neutrophils of chronic granulomatous disease patients are shown to lack PMA-induced
MLKL phosphorylation. Genetic deficiency of RIPK3 in mice prevents MSU-crystal-
induced NET formation in vitro and in vivo. Thus, neutrophil death and NET formation
may involve the signaling pathway defining necroptosis downstream of ROS production.
These data imply that RIPK1, RIPK3, and MLKL could represent molecular targets in
gout or other crystallopathies. This article is protected by copyright. All rights reserved.

Bolshakova S., Belyaev M., Bulavin V., Brudnyi V., Chekanov V.

Experimental Evaluation of Stable Long Term Operation of Semiconductor
Magnetic Sensors at ITER Relevant Environment

[et al] (2015)
Nuclear Fusion. 55.(8): P. 083006—-083014. (IF=3.062)

The paper deals with radiation resistant sensors and their associated measuring
instrumentation developed in the course of R and D activities carried out in the framework
of an international collaboration. The first trial tests of three-dimensional (3D) probes
with Hall sensors have been performed in European tokamaks TORE SUPRA (2004) and
JET (2005). Later in 2009 six sets of 3D probes were installed in JET and now continue
to operate. The statistical analysis performed in 2014 on the basis of the JET database
have demonstrated stable long term operation of all 18 sensors of 3D probes. The results
of measurements conducted at the neutron fluxes of nuclear reactors have demonstrated
the operability of the sensors up to high neutron fluences of F > 1018n bold dot cm—2 that
exceeds the maximum one for the locations of steady state sensors in ITER over its total
lifetime.
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Cherkas A.

Targeted 25-Hydroxyvitamin D3 1o Hydroxylase Adoptive Gene Therapy
Ameliorates DSS-induced Colitis without Causing Hypercalcemia in Mice

[et al] (2015)
Molecular Therapy. 23(2): 339-351 (IF=6.227)

Systemic 1,25(OH)2D3 treatment ameliorating murine IBD could not be applied to
patients because of hypercalcemia. We tested the hypothesis that increasing 1,25(0OH)2D3
synthesis locally by targeting delilOvery of the 1a-hydroxylase gene (CYP27B1) to the
inflamed bowel would ameliorate IBD without causing hypercalcemia. Our targeting
strategy is the use of CD11b(+)/Grl(+) monocytes as the cell vehicle and a macrophage-
specific promoter (Macl) to control CYP27B1 expression. The CDI11b(+)/Grl(+)
monocytes migrated initially to inflamed colon and some healthy tissues in DSS colitis
mice; however, only the migration of monocytes to the inflamed colon was sustained.
Adoptive transfer of Grl(+) monocytes did not cause hepatic injury. Infusion of Macl-
CYP27B1-modified monocytes increased body weight gain, survival, and colon length,
and expedited mucosal regeneration. Expression of pathogenic Th17 and Thl cytokines
(IL-17a and IFN-y) was decreased, while expression of protective Th2 cytokines (IL-5 and
IL-13) was increased, by the treatment. This therapy also enhanced tight junction gene
expression in the colon. No hypercalcemia occurred following this therapy. In conclusion,
we have for the first time obtained proof-of-principle evidence for a novel monocyte-
based adoptive CYP27B1 gene therapy using a mouse IBD model. This strategy could
be developed into a novel therapy for IBD and other autoimmune diseases. Molecular
Therapy (2014); doi:10.1038/mt.2014.201.

Chopyak V., Stoika R.

Calf thymus histone-conjugated magnetic poly(2-oxoethyl methacrylate)
microspheres for affinity isolation of anti-histone IgGs from the blood
serum of patients with systemic lupus erythematosus.

Jet al] (2015)
RSC Advances. 5: 63050-63055 (IF=3.84)

Systemic lupus erythematosus (SLE) is a heterogeneous, inflammatory and multisystem
autoimmune disease in which antinuclear antibodies are present in blood often years before
clinical symptoms occur. Isolating the antibodies is thus of crucial importance to confirm
the diagnosis and prognosis of patients with some autoimmune diseases. Isolation can
be performed advantageously using magnetic microspheres, which offer easy and quick
manipulation with a magnet and avoid sample dilution. Here, we developed calf thymus
histone-conjugated magnetic poly(2-oxoethyl methacrylate) (POEMA-His) microspheres
using a multiple-stage swelling technique followed by His immobilization. Magnetic
POEMA-His microspheres were characterized using scanning and transmission electron
microscopy, SQUID, ATR FT-IR spectroscopy, elemental analysis and atomic absorption
spectrometry. The microspheres were successfully used for rapid purification of the anti-
histone immunoglobulins (IgGs) from blood serum samples of a cohort of systemic lupus
erythematosus patients.
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Fedorov V.
Characteristics of leukocyte profile of blood and criteria sirs
in patients with abdominal sepsis

[et al] (2015)
The Pharma Innovation. 3: 68—70

Results of surgical treatment of 284 patients with acute appendicitis, cholecystitis,
infected pancreatic necrosis and perforation of the stomach ulcer or duodenal ulcer were
analyzed. All patients were divided into two groups: I - 100 patients with abdominal
sepsis (35.2%) and II - 184 - without it. The study found that abdominal sepsis developed
significantly more often in elderly and senile patients Postoperative complications and
mortality are significantly more frequently encountered in patients with AS, respectively,
8.6% versus 2.8% and 10% versus 1.6% Abdominal sepsis resulted in a high level of
LII and reduction of the absolute number of lymphocytes, which can be considered an
objective evidence of potentiated endogenous intoxication and immunosuppression..

Key words: acute abdominal surgical pathology, abdominal sepsis, the criteria for SIRS,
leukocyte profile. 1.

lefremova U., Lychkovska N., Fafula R., Vorobets Z.

Characteristic of NO-synthase of peripheral blood lymphocytes
of patients with rheumatic pathology

[et al] (2015)
Journal of Medical Science. 84(1): 46-54

It is known that NO is a ubiquitous mediator which acts as a universal modulator
of various functions in organism and is produced by three isoforms of NO synthase.
Nowadays the role of NO in the development of autoimmune diseases is actively studied.
However, it remains unclear the biochemical and biophysical mechanisms of disturbances
of NOS activity in blood lymphocytes at autoimmune process. The aim of present work is
to study the kinetic properties of NO-synthase of peripheral blood lymphocytes of patients
with rheumatic pathology. The study was carried out on peripheral blood lymphocytes
isolated from patients with rheumatoid arthritis and ankylosing spondylitis. NOS activity
was determined on the saponin-permeabilized blood lymphocytes. The difference between
the values of NADPH oxidation with L-Arg and with inhibitor L-NAME reflects the value
of the NADPH oxidation, ie total NOS activity. The kinetic properties of NO-synthase in
peripheral blood lymphocytes of patients with rheumatic pathology were studied. It was
found that the development of rheumatic pathology is associated with an imbalance in
the NO synthesis and changes of kinetic parameters of NOS. It was shown that reduction
in eNOS activity is accompanied by a sharp increase in activity of its inducible form. It
was established that inhibition of eNOS occurs by noncompetitive type. NO production
in lymphocytes of patients with rheumatic diseases is mainly realized by iNOS, whereas
under normal physiological conditions endothelial form of the enzyme is being involved.

Key words: NO-synthase, nitric oxide, lymphocytes, rheumatoid arthritis, ankylosing
spondylitis.
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Shatynska-Mytsyk 1.

Anticancer Activity of Essential Qils:
Targeting of Protein Networks in Cancer Cells

[et al] (2015)
Asian Pac. J. Cancer Prev., 15/DOI 10.7314/APJCP.2014.15. (IF= 2.51)

Cancer is a multifaceted and genomically complex disease and research over decades
has gradually and sequentially shown that essential biological mechanisms including cell
cycle arrest and apoptosis are deregulated. The benefits of essential oils from different
plants have started to gain appreciation as evidenced by data obtained from cancer cell
lines and xenografted mice. Encouraging results obtained from preclinical studies have
attracted considerable attention and various phytochemicals have entered into clinical
trials.

Key words: essential oils, cancer, apoptosis, signaling.

Shatynska-Mytsyk I.

The Impact of thyroid hormone replacement therapy on left ventricular
diastolic function in patients with subclinical hypothyroidism

[et al] (2015)
J. Endocrinol. Invest., 40618 DOI 10.1007/s40618-015-0262-2. (IF=1.448)

OBJECTIVE: Subclinical hypothyroidism (SH) is associated with a moderately
elevated risk of heart failure events among older adults. The objective of our prospective
study was to assess the impact of thyroid hormone replacement therapy (HRT) with low
doses of L-thyroxine (6.25-25 pg/day) on left ventricular diastolic function in patients
with SH.

MATERIALS AND METHODS: 33 patients with SH and 25 healthy controls were
involved. All participants underwent standard echocardiography and Doppler imaging at
baseline and, the patient group, also after a course of HRT.

RESULTS: At baseline, patients with SH showed significantly lower E (0.79 = 0.22
vs. 0.93 £ 0.19, p <0.001), E/A ratio (1.19 £ 0.29 vs. 1.31 £ 0.25, p < 0.003), and higher
intraventricular septum thickness (IVST) (0.99 + 0.14 vs. 0.89 £+ 0.18, p < 0.001) in
comparison with healthy controls. After 6 months of therapy, the E/A ratio underwent
significant increase (1.28 = 0.21 vs. 1.19 £ 0.29, p < 0.001), while the IVS displayed a
robust reduction (0.92 +0.16 vs. 0.99 £ 0.14, p < 0.001).

CONCLUSIONS: HRT with low-dosed L-thyroxine may improve left ventricular
diastolic function in patients with SH.
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Tkach LR., Sosnina K.O., Huleyuk N.L., Terpylyak O.I., Zastavna D.V,,
Akopyan H., Weise A., Kosyakova N., Liehr T.

Contribution of chromosomal abnormalities and genes of the major
histocompatibility complex to early pregnancy losses

[et al] (2015)
Biopolymers and Cell. 31(1): 38-45

Aim. The determination of chromosomal abnormalities in samples from early
pregnancy losses and allelic polymorphism of HLA-DRB1 and DQAI1 genes in couples
with recurrent miscarriage. Methods. Banding cytogenetic and interphase mFISH
analysis, DNA extraction by salting method, PCR, agarose gel electrophoresis. Results.
Cytogenetic and molecular-cytogenetic investigations of SA material identified karyotype
anomalies in 32.4% of cases with prevalence of autosomal trisomy — 42.65%, triploidy
—30.38% and monosomy X — 19.11%. Complex analysis of frequency and distribution
of allelic variants of genes HLA-DRBI1 and HLA-DQA1 allowed establishing the alleles
DRB1*0301, DRB1*1101-1104 and DQA1*0501 to be aggressor alleles in women with
recurrent pregnancy loss (RPL). The cumulative homology of allelic polymorphism of
more than 50% of HLA-DRBI1 and HLA-DQAI loci between partners increases the risk
of RPL by almost four times. Conclusion. The detected chromosome aneuploidies in the
samples from products of conception and the changes in the major histocompatibility
complex genes can cause the failure of a couples reproductive function and can lead to an
early fetal loss.

Tolstyak Y., Kril 1., Mahorivska I, Bila E., Stoika R.,
Herrmann M., Kit Y. and Bilyy R.

Desialylation of dying cells with catalytically active antibodies possessing
sialidase activity facilitate their clearance by human macrophages

[et al] (2015)
Clinical and Experimental Immunology. Jan; 179(1):17-23. doi: 10.1111/cei.12312. (IF=3.037)

Recently we reported the first known incidence of antibodies possessing catalytic
sialidase activity (sialidase abzymes) in the serum of patients with multiple myeloma
and systemic lupus erythematosus (SLE). These antibodies desialylate biomolecules,
such as glycoproteins, gangliosides and red blood cells. Desialylation of dying cells was
demonstrated to facilitate apoptotic cell clearance. In this study we assessed the possibility
to facilitate dying cell clearance with the use of F(ab)2 fragments of sialidase abzymes.
Two sources of sialidase abzymes were used: (i) those isolated from sera of patients with
SLE after preliminary screening of a cohort of patients for sialidase activity; and (ii) by
creating an induced sialidase abzyme through immunization of a rabbit with synthetic
hapten consisting of a non-hydrolysable analogue of sialidase reaction conjugated with
bovine serum albumin (BSA) or keyhole limpet haemocyanin (KLH). Antibodies were
purified by ammonium sulphate precipitation, protein-G affinity chromatography and size
exclusion-high performance liquid chromatography (HPLC-SEC). Effect of desialylation
on efferocytosis was studied using human polymorphonuclear leucocytes (PMN), both
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viable and aged, as prey, and human monocyte-derived macrophages (MoMa). Treatment
of apoptotic and viable prey with both disease-associated (purified from blood serum of
SLE patients) and immunization-induced (obtained by immunization of rabbits) sialidase
abzymes, its F(ab)2 fragment and bacterial neuraminidase (as positive control) have
significantly enhanced the clearance of prey by macrophages. We conclude that sialidase
abzyme can serve as a protective agent in autoimmune patients and that artificial abzymes
may be of potential therapeutic value.

Key words: abzyme, apoptosis, desialylation, efferocytosis, sialidase.

Zinchuk A., Holubovska O., Shkurba A., Hrytsko R.,
Vorozhbyt O., Richniak M., Herasun B.

Original inhibition method of excessive synthesis
of pro-inflammatory cytokine of tumour necrosis factor a

[et al] (2015)
Cent Eur J Immunol. 40(3): 345-348. (IF= 0.28)

Influence on pro- and anti-inflammatory cytokines of an ill person is an urgent
aspect of treatment of many diseases. For inhibition of synthesis of a high level of pro-
inflammatory cytokines, medications which are recombinant monoclonal antibodies,
especially to tumour necrosis factor o (TNF-a), are used. However, these methods of
treatment require further improvement by elaborating new approaches with a wider
spectrum of influence on the immune system.

A completely new method of reduction in high activity of TNF-a with the method
of intradermal autoleukocyte immunization is presented in the article. Investigation was
performed in a group of patients with psoriasis (24) with a high level of TNF-a in the
blood (over 30 pg/ml). Simultaneously such investigation was performed on patients with
psoriasis (9) without TNF-a detected (0 pg/ml).

As a result of immunization, a significant reduction in TNF-a occurred in all patients
with its high level, in 16 (66.7%) from 24 patients — to 0-5 pg/ml. The level of reduction
and duration of the achieved effect was of an individual character and requires further
investigation. However, the achieved results prove the expediency of administration of
this immunization method for patients requiring reduction of TNF-a synthesis.

However, the content of TNF-a in blood serum could not be detected in most
patients with a low level of cytokine (in 6 from 9) after immunization (as well as before
immunization), but an increase in its level from 0 to 5-8 pg/ml was observed in 3
patients. On the basis of the conducted research, the authors suggest that the influence
of immunization on cytokine synthesis depends on the condition of immune cells and
correlation of pro- and anti-inflammatory cytokines in a patient’s skin.

Key words: cytokines, TNF-a, intradermal autoleukocyte immunization, psoriasis,
rheumatoid arthritis
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Zorenko Yu., Gorbenko V., Vasylkiv Ja., Zelenyj A.

Growth and luminescent properties of scintillators based on the single
crystalline films of Lu3-xGdxAl5012: Ce garnet

[et al] (2015)
Materials Research Bulletin. 64.: 355-363. (IF=2.288)

The work is related to the growth of scintillators based on the single crystalline
films (SCF) of Ce3+ doped Lu3—GdxAI5012 mixed rare-earth garnets by Liquid Phase
Epitaxy (LPE) method. We have shown, that full set of Lu3—GdxAl5012 SCFs with x
values ranging from 0 to 3.0 can be successfully crystallized by the LPE method onto
Y3AI5012 (YAG) substrates from the melt-solutions based on PbO-B203 flux. The
absorption, X-ray excited luminescence, photoluminescence, thermoluminescence and
light yield measurements, the latter under excitation by a-particles of 239Pu and 241 Am
radioisotopes, were applied for their characterization.

B. Li, D.J. Baylink, M.H. Walter, K.H. Lau, X. Meng, J. Wang,
A. Cherkas, X. Tang, X. Qin

Targeted 25-hydroxyvitamin D3 1a-hydroxylase adoptive gene therapy
ameliorates DSS-induced colitis without causing hypercalcemia in mice

Molecular Therapy (Impact Factor: 6,23).
2015, Volume 23, Issue 2, Pages 339-351. DOI: 10.1038/mt.2014.201

Systemic 1,25(0OH)2D3 treatment ameliorating murine inflammatory bowel
diseases (IBD) could not be applied to patients because of hypercalcemia. We tested
the hypothesis that increasing 1,25(OH)2D3 synthesis locally by targeting delivery
of the la-hydroxylase gene (CYP27BI1) to the inflamed bowel would ameliorate IBD
without causing hypercalcemia. Our targeting strategy is the use of CDI11b(+)/Grl(+)
monocytes as the cell vehicle and a macrophage-specific promoter (Macl) to control
CYP27B1 expression. The CD11b(+)/Gr1(+) monocytes migrated initially to inflamed
colon and some healthy tissues in dextran sulfate sodium (DSS) colitis mice; however,
only the migration of monocytes to the inflamed colon was sustained. Adoptive transfer
of Grl(+) monocytes did not cause hepatic injury. Infusion of Mac1-CYP27B1-modified
monocytes increased body weight gain, survival, and colon length, and expedited mucosal
regeneration. Expression of pathogenic Th17 and Th1 cytokines (interleukin (IL)-17a and
interferon (IFN)-a) was decreased, while expression of protective Th2 cytokines (IL-5 and
IL-13) was increased, by the treatment. This therapy also enhanced tight junction gene
expression in the colon. No hypercalcemia occurred following this therapy. In conclusion,
we have for the first time obtained proof-of-principle evidence for a novel monocyte-
based adoptive CYP27B1 gene therapy using a mouse IBD model. This strategy could be
developed into a novel therapy for IBD and other autoimmune diseases.
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A. Cherkas, O. Abrahamovych, S. Golota, C. Pichler, A. Nersesyan,
V. Serhiyenko, N. Zarkovic, P. Eckl

The correlations of glycated hemoglobin and carbohydrate metabolism
parameters with heart rate variability in apparently healthy sedentary
young male subjects

Redox Biology. 2015 Volume 5, Pages 301-307; DOI: 10.1016/j.redox.2015.05.007

INTRODUCTION.: Sedentary lifestyle is a major risk factor for diabetes, cardio-
vascular and many other age-related diseases. Heart rate variability (HRV) reflects the
function of regulatory systems of internal organs and may sensitively indicate early
metabolic disturbances. We hypothesize that quantitative and qualitative changes of
HRYV in young subjects may reflect early metabolic derangements responsible for further
development of clinically significant disease.

AIM: The aim of our study was to determine whether the parameters of carbohydrate
metabolism (fasting blood glucose, HBAlc and surrogate insulin sensitivity/resistance
indices) correlate with anthropometric data and HRV.

METHODS: The study group consisted of 30 healthy sedentary male subjects aged
20-40, nonsmokers, mainly office and research employees, medical staff and students.
Athletes, actively training more than one hour per week, severely obese and men of
physical work were excluded from the study. HRV parameters were derived from short
term ECG records (five minutes intervals) in supine position and during orthostatic test.
Anthropometric data included height, weight, body mass index (BMI), age and body
composition (estimation by bioelectric impedance method). The fasting blood glucose,
insulin and C-peptide, homeostatic model assessment (HOMA-IR) index and glycated
hemoglobin (HbAlc) were evaluated. Linear correlation coefficient (r) was calculated
using Statistica 10.0 software.

RESULTS AND DISCUSSION: HOMA-IR index correlated positively with body
weight, visceral fat and BMI (p=0.047, 0.027 and 0.017 respectively). In supine position
pNNS50 positively correlated with glucose/insulin ratio (p=0.011) and heart rate with
HOMA-IR (p=0.006). In orthostatic test negative correlations of HBAlc with standard
deviation, total and low frequency power were determined (p=0.034, 0.400 and 0.403
respectively), which indicates a gradual worsening of functional capacity of cardiovascular
system with low-grade increase (under the conventional threshold) of HBAlc.

CONCLUSIONS: In apparently healthy sedentary subjects HRV reduction correlates
with the age advancement, subclinical deteriorations of carbohydrate metabolism and
excessive fat accumulation.

Key words: sedentary lifestyle, glycated hemoglobin, heart rate variability, insulin
sensitivity, correlations.
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A. Cherkas, R. Zhuraev

A marked decrease in heart rate variability in Marfan syndrome patients
with confirmed FBN1 mutations

Cardiology Journal 2015 Oct 27. doi: 10.5603/CJ.a2015.0076.

BACKGROUND: The studies on heart rate variability (HRV), an important predictor
of all-cause mortality, in Marfan syndrome (MS), up to now have not been reported,
especially in patients with FBN1 mutations.

METHODS: Among 18 MS patients with the phenotype of MS meeting inclusion
criteria 15 have had a FBN1 gene mutation. Short ECG records were performed in the
supine position and during orthostatic tests. Control group consisted of 30 apparently
healthy non-athletes matched by age and gender.

RESULTS: Heart rates in MS patients with the FBN1 mutation were increased in
both the supine position and orthostatic test (p<0.001). Most of the time-domain (standard
deviation, pNN50) and frequency-domain (total power, very low, low, and high frequency)
parameters of HRV were significantly reduced in the MS patients (p<0.001).

CONCLUSIONS: A marked decrease of HRV, documented in the study, may be an
important clinical feature in MS patients with confirmed FBN1 gene mutations.

Key words: Marfan syndrome, FBNI mutation, heart rate variability, heart rate, autonomic
control, transforming growth factor beta, metabolism.

Lesya Mateshuk-Vatseba, Uliana Pidvalna, Andriy Kost

Peculiarities of vascular tunic microstructure of the white
rat eyeball under the effect of opioid

Romanian Journal of Morphology and Embryology, 2015, 56(3): 1057—1062

OBJECTIVE: This article deals with determination of changes in the structural
organization of vascular tunic of the eyeball under the effect of opioid.

MATERIALS AND METHODS: The study was carried out on 24 mature white
male rats aged 3.0—4.5 months and 170-280 g weight. The research material included
histological specimen and semi-thin sections of white rats’ eyeball vascular tunic. For the
histological study, microscopic sections of the eyeball were stained with Hematoxylin
and Eosin, Heidenhain’s Azan trichrome. Specimens were studied and photographed with
microscope magnification: X600, x1000.

RESULTS: The first signs of microstructure disorder in all parts of vascular tunic
of the eyeball are noticeable after two weeks of nalbuphine injection to the white rats.
During the next four weeks of the experiment, the pathological changes increase and are
manifested by the swelling and polymorphonuclear infiltration of the iris, ciliary body,
choroid and by deep destructive changes of eyeball hemomicrocirculatory bloodstream.
Histological and ultramicroscopic studies of the white rats’ eyeball vascular tunic after
six weeks of nalbuphine injections showed deep destructive changes in the structure of all
parts of vascular tunic.
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CONCLUSIONS: Our study demonstrated a negative effect of the prolonged injection
of opioid in the experiment on the state of microstructural organization of the eyeball
vascular tunic. Development of angiopathy is the triggering for occurrence of destructive
changes in the eyeball under the effect of opioid.

Key words: eyeball, microstructure, nalbuphine, experiment, hemomicrocirculatory
bloodstream.

Mateshuk-Vatseba L.R., Zinko A.V.

Ultrastructural organization of corpus callosum under the effect
of Nalbufin in the experiment

Actual issues of morphology, 2015, 70 (1): 83—388

BACKGROUND: Development of pharmacotherapy with the use of opiates and
opioids requires elaboration of measures to prevent and offset the side effects and
complications that they cause, especially for the brain sensitive to the drug therapy effects
because of the nature of its structure and function.

MATERIAL AND METHODS: The study was carried out on 24 mature white male
rats aged 4.5 — 5.5 months and body weight 130-180 g. Nalbufin was intramuscularly
injected to the experimental animals as follows: 1st week — 8mg/kg, 2nd week — 15 mg/
kg, 3rd week — 20 mg/kg, 4th week — 25 mg/kg, Sth week — 30 mg/kg, 6th week — 35 mg/
kg. The work was carried out using the method of electron microscopy. The study and
photographing of the material was conducted with the aid of YEMB-100 K microscope at
acceleration speed 75 kV and magnification on the microscope screen ~ 4000— 8000.

RESULTS: The work presents data on ultrastructural organization of the corpus
callosum of the white rat in the norm and in the dynamics of the long-term effect of opioid.
Corpus callosum of the white rat is formed by myelinated and nonmyelinated fibers. The
first changes in the ultrastructure of corpus callosum are observed already after 2 weeks
of injecting nalbufin to the experimental animals and continue to increase throughout
the subsequent stages of the experiment. Principal manifestation of the neuropathy of
the corpus callosum, in case of injection of nalbufin, during 6 weeks is degradation of
axis cylinders of the nerve fibers, glial cells. Morphological changes characteristic of
microangiopathy are taking place in parts of the hemomicrocirculatory bloodstream of
corpus callosum.

CONCLUSIONS: Thus, continuous injection of nalbufin predetermines changes in
ultrastructural organization of the corpus callosum. This work is the basis for further studies
to be conducted by morphologists and neurologists with the objective of elaboration in the
future of the new methods of diagnosing and prevention of brain pathology caused by
prolonged use of opioids.

Key words: corpus callosum, ultrastructure, opioid, experiment.
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Ivankiv T, Ogurtsov O, Pokhylevych G.

Organized hematoma mimicking retroperitoneal cystic tumors

International Journal of Surgery Case Reports.
2015 Nov 11. 10/2015; 16(1). DOI:10.1016/j.ijscr2015.10.039

INTRODUCTION: TIsolated retroperitoneal cysts are uncommon with an estimated
incidence of 1/5750 to 1 / 250,000. In women they occur about 1.5-2 times more often
than in men. The largest numbers of patients are young or middle aged (20-50 years). Lack
of knowledge about the causes of these rare entities and asymptomatic clinical picture
often leads to diagnostic and tactical mistakes.

METHODS: The medical history of 54-year old male patient B., who has been
hospitalized at Surgical Department Nel of Danylo Halytsky Lviv National Medical
University (Surgical Department of Lviv Regional Clinical Hospital), was processed
retrospectively.

RESULT: Diagnosing of retroperitoneal organized hematoma in the early stages is
not always possible, because exploration of retroperitoneal space can be difficult. General
tests and tumor markers are usually normal range and not prognostically informative in this
case. Decisively important were imaging diagnostic methods - USG and CT. As clinical
cases of organized hematoma are quite rare, finding out retroperitoneal formation with
irregular contours and infiltrative component indicates for retroperitoneal tumors. Thus,
this formation accumulated contrast that says for increased vascularization. Intraoperative:
formation with thick walls and heterogeneous structure. Histological diagnosis: hematoma
in a phase of deep organization. On our opinion, taking into account location and structure
of tumors, laparoscopic intervention was not appropriate, open surgery was reasonable
approach. Preoperative biopsy has a crucial role to set preliminary diagnosis.

CONCLUSION: Despite the fact that organized retroperitoneal hematomas are quite
rare, their diagnosis requires detailed examination and histological verification.

Key words: Organized hematoma, cystic tumors, retroperitoneal space.

Mamepian misxcnapoonux nyonikayit
niocomysana Hamans CEMEHI[IB
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EHUMKAONEALS

Ennukionenis ,,HaykoBe ToBapuctBo imMeHi [lleBuenka®
/ Binn. pen. Oger KymumHceskuii— JIsBiB, 2012.— Tom 1,
A — bion. — 600 c.; Enuukionenis ,,HayxkoBe ToBapucTBO
imeni [leBuenka* / Bian. pea. Oner Kymunncbkuii.— JIbBiB,
2014. — Tom 2, bion — Bec. — 616 c.

Bu3HauHOIO TOmi€r0 AJIST HAYKOBINIB aKaJeMIYHHX YCTaHOB,

BUKJIa/1auiB HaBYAJbHUX 3aKJaJiB, CTY/ICHTIB Ta LIMPOKOro KoJja
YuTadiB B YKpaiHi i 32 KOPIOHOM CTaB BUXiA y cBIT Exrmkionesnii
»~HaykoBe ToBapuctBo imeni IlleBueHka“ —  mepioro
EHUMKAONEAIA

6araToTOMHOTO BHJIQHHS IIPO Hal/JaBHIIE HAYKOBE I'POMAJCHKE
@ TOBapucTBO B YKpaiHi. Lle cnpapii ,,kHHra 3HaHB™, SIKa OXOILIIOE

niTicHO yce, 1o nmoB’s3ano 3 aisutbHicTIo HTII ympomosx 1873—
2012 pp. Ls Benuka y3arajabHIOBaJbHA Mpalls JO3BOJISIE OIVISIHYTH
npoiinennii nusix ToBaprCTBa K TPOMAICHKOi HAYKOBOI IHCTHTYIII |

3a 140 pokiB, mpoaHai3yBaTH JIOCATHEHHS HAlliOHAIBLHOT HayKd

B OCTaHHIX aecaTHmTTAX XIX, Bmpomomk XX Ta MEpIIOTO
necarupivus XXI cronitrs. EHIMKIIONE IS 1ae BUUEpITHE YSIBICHHS PO 3100y TKH Mepiioi
YKpaiHCHKOT HAyKOBOi YCTAHOBH € 10 CTBOPEHHS AKazeMii HayK YKpaiHu.

[TinroroBKa eHIMKIIONEMYHOTO BUIAHHSI BUMArae INUpPOKol epy/uLii, reHepatizyro-
YUX BMiHb Ta DIMOMHHUX 3HaHB ycix cdep aismpHocTi HTI. Came BigmoBimamisHOMY
penakropy Enmuxionenii, OneroBi KymauHcbkoMy, BiTOMOMY YKpaiHCHKOMY BYEHOMY-
icTopuKky, (inonory, apxeorpady, TOKTOpy iCTOPHYHUX HayK, mpodecopy, romosi HTII B
VYkpaiui, pepakropy ,,Bicauka HTII ta ,,3anucox HTHI®, unenoBi YkpaiHcbkoi BiIbHOT
aKazeMii HayK, IOYECHOMY WICHOBI YKPaiHCHKOTO TepalbINdHOTO TOBAPUCTBA BAATIOCS
(haxoBO OKpECIUTH MPOOIEMATUKy TOCIIKCHHS, 3pOOUTH HANOLIbII 00’ €KTUBHHMA 1
KOMIUTEKCHUH aHaJli3 meprroi HeodimiifHOI yKpaiHChKOi akanemil Hayk, sKa CTOsUIa Ha
3aXHCTi BChOTO HAIIOHAJILHOTO. EHIMKIIONEif0 YKIAJACHO HA HAHBHUIOMY TPOQeCiifHO-
My piBHI.

Ennmkionenis — e yHiKajdbHE BUJAHHS PO BUJATHUX 0COOMCTOCTEH YKpaiHCHKOT
Ta CBITOBOi Haykw. Bike 3 mepmmux aBox TomiB EHmmkionexmii rpoMaachKicTh MOXKE
OTpUMATH BHYCPIHY iH(GOPMAIi0 M0N0 MisUIBHOCTI Oi0JOTIYHO-MEIUYHOT KOMicii

HayxoBoro ToBapucta im. IlleBuenka B Amepui. J{oBimyeMocs, o Komicis Iisiia Big
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rpyaust 1953 no 6epesnst 1963, 3aranom BinOynocs 8 3acifianb, sKi IPOBOAMIINCS B paM-
Kax KoH(epeHIit MareMaTHaHO-TIpupoaoNTUCcCHO-TiKapchkoi cekmii HTI B Amepmi
mix uyac 3aranpHEX HaykoBux 3’13 HTII y Hero-Hopky. o ckiamy kowmicii y pissi
POKH BXOIWIH JiKap-nicuxiarp M. Mimienko, mikap-tepanest P. Ociauyk, mikap P. JIucsx,
nikap-tepaneBt b. [opaunacekuid, nikap B. Ilromn. 3 racia qoBigyeMocs po TEMaTUKY
HAyKOBHUX JIOTIOBiZICH, IIIO0 CBIAYUTH PO BiAIIOBIAHICTh HAYKOBUX JOCSTHEHB YKPAiHCHKUX
JiKapiB HaWBHUIOMY CBITOBOMY pPiBHIO. bioJjoridHO-Mequ4YHa KOMiCis HPUIMHKUIA CBOIO
poboty 1963 poxy, a i WieHH TPOJOBKIIN HAyKOBY MiSUTBHICTH 1 HaJalli JOTOBiTAN
PO pe3yJIbTaTH CBOIX JOCIHIpKeHb i yac Haykoux 3°13miB HTII Amepuxu ta HTIII
Kanamn. OcobnmBe 3alikaBlIeHHS BUKIHKAIOTh BiTOMOCTI mpo JikapiB — wieHis HTILL. B
pereH30BaHuX GpparmMeHTax EHIUKIIONE i1 IUPOKO BUCBITICHO XKUTTEBHUIT 1 TBOPUUIT IUIAX
mikaps-iHQexionicta Muxaiina AHnpeidnHa, Jikapsa-xipypra bopuca AHIpieBchKoro,
Jikaps-TeparneBta, (izionora, reponrosora IBana basuieBuya, Jikaps-ICUXOaHATITHKA
Crenana banes, HeBpomaTonora, ncuxiarpa, ¢isionora Boronumupa bexrepesa, mikapsi-
tepaneBra Ocuna-SpocinaBa bepecra, nikaps-kapaioxipypra SIpocinaBa bapBiHCHKOTO,
mikaps-peHTreHonora, niicioro wiena HTII Awmepuxu Jlapucu-Tersau binanroxk,
JIKaps-Xipypra, OHKOJIOTa, JOKTOpa MEIUYHUX HayK, mpodecopa, aificaoro wiena HTII
Bopuca bimmHCEKOTO, NiKaps-xipypra Tuta-€Brena BypadunHchKoTO, MeinKa, Tegarora,
¢inocoda, npuponosnasus Jlanuna BennaHncwkoro, nikapsi-meaiaTpa, JiiiCHOro 4jeHa
HTII Credana Barepa. B racni mono Benecyenbcbkoi rpynn HTIII minHOIO € 3ragka
po Jiikapsi-oroprHoaapunrosora JI. CraxoBchbkoro. Mu 3yNnuHHIIMCS JIMIIE HA OKPEMHUX
MUTAHHAX 3MICTY, HE CIIiJ 3a0yBaTH, M0 WAETHCS JHIIE PO MEPIIi ABa TOMH 3ayMaHOl
0araroToMHOi pOOOTH.

Sk cmymHO 3ayBakye BimmoBimampHuI pemakrop Enmukionenii HTIH mpodecop
Oner KymuuHChKHHU, ,,MAroroBka EHIMKIONEIT — CHpaBa HAIIOrO HAI[iOHAIBHOTO
NPECTHXKY, JI0Ka3 Hamlol BapTOCTH Iepex CBOIM HapomoM 1 cBiTom“. EHumkmonenis
JIOCSITa€ OCHOBHOI METH BHAAHHS — JaTH Cy4aCHOMY YMTa4deBi pI3HOOIYHE YsIBICHHS
PO ICTOPUYHUI PO3BUTOK HAWHTABHIMIOI YKpaiHCHKOI HAyKOBOi yCTaHOBH y KOHTEKCTI
il MisUTBHOCTH Ta MpO MOCTYI HAIlOHAJIbHOI Hayku B YKpaiui. EHuukmonemis —
¢dbyHIaMeHTanpHe, 0araTOBEKTOpHE 3a 3MICTOM JOCHTIDKEHHS, IO MOXE CIyryBaTu
3pa3KoM JIJIsl HAITMCAHHS HIINX Ipallb Npo YKpalHChKI HayKoBl ycTaHOBU. EHIMKITONE /IS
€ HEeOIlIHeHHNM BHECKOM B HaIliOHATBbHY HayKy. BumaHHs 1yke Ha yaci!

Jlecss MATEIIIVK-BALJEFA,
oiucnuu uren HTIL, dokmop meduunux nayk, npogecop

Crarra Haminwia 20. 11. 2015
Micns moonparoBanus 01. 12. 2015
[puitaara go apyky 15. 12. 2015
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JKOH H. BPIEP, KETPIH CKOTT. OcHoBu
TpaBModokycoBaHoi mncuxorepamii. — JIpBiB: CBiuajo,
2015.— 448 c. (mepeksan 3 aHnia. Principles of trauma
therapy: a guide to symptoms, evaluation, and treatment /
John N. Briere, Catherine Scott, University of Southern
California, Keck School of Medicine.— Second edition, DSM-
5 update.

,»OCHOBH TpaBMO(OKyCOBaHOI IcuxoTeparii — mnepmia
crieriaiizoBaHa mpars, HpUCBSYeHa BCEOIYHOMY PO3IIISLY TICH-
xoTeparii MocTTpaBMaTHYHUX pO3JajiB, MEpeKiIajeHa yKpaiH-

CHKOIO MOBOI0. Y KHHU31 IA€ThCSI 3arajibHe PO3YMIHHS TPABMH Ta

il HacmigkiB. HaBonsiThest onmcH ycix po3najiB, OB I3aHUX 31
CTpecoM Ta TpaBMoI (BiAnoBigHo 10 DSM-5) Ta nponoHyThCsl MOKpUTEpiabHI CTpa-
e(eKTUBHOCTI PI3HUX MIIXO/AIB y poOOTi 3 TpaBMOI. bijblia YacTHHA KHUTH — € JIeTai-
30BaHMM BHKJIAJIOM IPAKTHKH TPaBMO(MOKYCOBAHOI KOTHITHBHO-TIOBEAIHKOBOI Tepartii Ta
HU3 KM, IHTETPOBAHKX 3 HEIO, MiaxomiB. OKpeMHid pO3/ii MPUCBSIUEHO MCHX00i00ril Ta
ncuxogapMaKosIorii TpaBMH.

IcuxoTpaBMaroIorisi — BaXKJIMBa CKIJIaJ0Ba Cy4yacHUX 3HaHb y c(epl OXOPOHH IICH-
X14HOTO 370poB’si. JI0CBiA NMCUXOTPaBMYIOUMX MOJIH, Ha Kallb, — Iy)XKe TOIIUpeHHH. 13
JIOCIIPKEHD 3HAEMO, 10 Maibke 75 % ocib 3a KUTTS CTHKAIOThLCS 3 00/1ai OJIHICIO IICH-
XOTPaBMYIOUOIO TOfi€l0. SIK He MPUKpPO, OIIBLIICTh TAKUX MOJIH CTAETHCS y AMTHHCTBI.
[Torpu Te, 1110 301IBLICHHS IHOTO JOCBIly OCTAHHIMH POKAMH T10B’s13aHe 31 3pOCTaHHIM
TEpOpH3MY, 30pOIHNX KOH(MITIKTIB, TEXHOTeHHUX KaTacTpod, BTiM 1 Hajiai 3Ha4Hy 4acTu-
HY NICMXOTPAaBMYIOUUX MOJIill CTAHOBUTH CiMeiiHe HACHIIBLCTBO. | X0u chorozHi B YkpaiHi,
3BKAKOYU Ha BifiHY, TOUMTHCS YMMAJIO PO3MOB MPO MOCTTPABMATHYHHI CTPECOBHUI PO3-
JaJl, MU CBIZIOMI, 1110 1€ HE BIIEpIlie MAEMO 3 HUM CIpaBy. /[0 TOro x, MOxeMo co01 Jiuiie
YSABUTH MacIITaOW IICUXOTPABMYKOUOIO BIUIMBY BCIiX THX MOJii, [0 BUMAJIK HA HAIIy ic-
TOpito JuIe 32 MUHYJIe cToiTTs, — [lepina i JIpyra cBitosi BiitHu, ['onomoMop, KoMyHic-
TH4Hi perpecii, YopHoOmibchka karactpoda. ToMy Koim, sIK HE Terep — y Mopy Hario-
HaJIBHOTO YCBIJOMJICHHS 1 IIEPEyCBITOMIIEHHS — HAM Yac BHBYATH IICUXOTPAaBMATOJIOTIIO
Ta NPOKJIAAATH JOPOTY 3LIICHHS «PaH MUHYIIOT0» SIK JUIsl OKPEMHX 0Ci0, Tak i Uis HaC sIK

CYCILJIBCTBA B IIJIOMY. ..
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Hayka rncuxoTpaBMarosioris 0CIiKY€E BIUIMB IICUXOTPaBMYFOUHX MOAIN Ha IICUXi4-
HUH CTaH JTIOIUHH, CIUTFHOTH, CYCIIUIBCTBA, & TAKOXK CITIOCOOH KOYIIIHTY 3 IIMM JO0CBiZIOM.
CporoHi € Benuka 0asza J0CIiKEeHb, Ha MIJICTaB SIKOT MOXKEMO PO3YMITH MOKIJIMBI Ha-
CJIIJTKM TaKOTO BIUTUBY 1 €(PEKTHBHI METOIH JOMOMOTH. I3 JOCTIIHKEHb TaKOXK 3HAEMO TIPO
JI00pY HOBUHY — y TIEPEBaYKHOI OLIBIIOCTI OCIO TOCBIJT ICUXOTPABMYFOUHX IMO[i¥ HEraTUB-
HO HE MMO3HAYMUTHCS Ha IICUXITHOMY 370pOB’1, 60, MOOLTI3yBaBIIX BHYTPIIIHI Ta 30BHIIIHI
pecypcu, 0coba 3MOKe BIIOPATHCS 3 IIUM BUKIMKOM. BTiM, MU TaKO)K3HAEMO, 1110 B JCSIKUX
0Ci0 PO3BHHETHCS MOCTTPABMATHYHUHA CTPECOBHUI po3niaa Ta/abo iHImIi (hopMu MOPYIICH
NICUXI1YHOTO 3710poB’s. | texomy Oysie rmorpiOHa crieniaitizoBana axosa Jonomora, 30Kpe-
Ma, y GopMi peKOMEHJJOBAHHX CyYaCHUMH IIPOTOKOJIAMH JIOKa30BHX BTPYy4YaHb — METONLY
TpaBMO-(OKYCOBaHOT KOTHITUBHO-1IOBe/1iHKOBOI Teparii Ta EMDR (necencu6inizanii ta
OIIPALIOBaHHS TPaBMH PYyXOM O4eii).

OTOX, J1y’Ke CIIOAIBaEMOCS, IO 115l KHMYKKA CTaHe BIKHOM y 0a3y Cy4acHHX HayKOBHX
3HaHb y cepi ICUXoTpaBMaronorii. Ii Hanucanu NpoBiaHI KIiHINKCTH, AKi iHTErpyBaIn
JTaH1 JTOCIIIPKEHb Ta MPAKTHYHUIA TOCBIJ CBITOBOT CIUILHOTH (axiBIliB y IO YyIOBY, Jia-
KOHIYHYy Tpartio. Bumana 2015 poxy, BOHa MICTHTh HaiiCydacHimli HayKOBi 3HAHHS IIPO
TpaBMy 1 3uijieHHs. Kaura normoMarae rinOOKO pO3yMiTH MPOLECH, sIKiI BiOYBalOThCS Y
TICUXIIi BHACIHIJOK IICHXOTPaBMYIOUOTO TOCBiMy ¥ Y BiNMOBiIs Ha HBOTO, 1 TUTAHYBaTH
Ta peayizoByBaTH ICHXOTEPANIeBTHYHI BTPYYaHHS HE MEXaHIYHO «3a MPOTOKOJIOM», a 3
KIIIHIYHOIO MYIpICTIO, IHAMBIMyadbHO JO MOTPEO KOKHOTO TMAIi€HTa. Y KHIDKII YAMa-
JIO YBaru MpHCBSYEHO 1 YUHHUKAM CTPECOCTIHKOCTI Ta Crloco0aM aJlaliTHBHOIO KOYITIiHTY,
a TaKOX BHCBITIICHHIO IPOIECIB, 3aBIIKU SIKUM BiOyBAa€ThCS IHTETpPALlis TPAaBMAaTHIHOL
nam’sITi Ta 31iJIeHHS. 3aporoHOBaHa MPaLsl HAroJIOUIy€e Ha BXKJIMBOCTI IHTErpallii, Ko
moTpiOHO, PI3HUX METOMIB Tepallii, BKIFOYHO 3 MEIUKAMEHTO3HUM JTIKyBaHHIM, 100 J10-
CSITHYTH ONTHMABHUX pe3ynbrariB. Ille onHa 0coOnuBiCcTh, PO Ky BaXKJIMBO CKa3aTH,
— KHUTa HAIIOBHEHA BIPOIO y JIIONMHY, Y CHIIY JIOICHKOTO JyXy, Y HAIly 3[aTHICTh BiTHOB-
JIFOBATUCS ¥ OHOBJIFOBATHCS HABITH MICIIsI HEHMOBIPHO CKJIQJIHUX BUIIPOOYBaHb. Y Mojei
TpaBMO-(POKYCOBAHOI IICHXOTEPATIi] MAIIEHT HE € TTACHBHUM PELUIIEHTOM BTPYYaHb — BiH
AKTHBHUH yYaCHHUK CBOET MOJIOPOXKI 110 3IIJICHHS. . .

CrioniBaeMOCh, IO IS TpaIls CIPUATAME PO3BUTKOBI HAyKH IICHXOTPABMATOJOTIT B
VYkpaiHi, ocBiTi (axiBIliB, CTAHOBJIECHHIO BiJIIOBIJHUX CIIeliali30BaHUX Hporpam. Bu-
KITUKH CHOTOICHHS, 0€3 CyMHIBY, TOTPeOyBaTUMYTh 0araTo poKiB TIpalli Ta yBaru BEITHKOL
CHUIBHOTH (haxiBIiB, 1100 JOMOMOITH CIIPABUTHUCS 3 ,,paHAMU ", 110 3AJMIINUTH Y JIFOJCHKIN
mymri BiitHa. Hanmiemocsk, mo morpeda CIpaBUTHCS i3 UM TICHXOTPABMYIOYNM BILTHBOM
BiliHU 00’€THA€ HAC, 3pOOUTH CHJIBHIIIUMH, JIFOISHIIIIAMU, MYIPIIIAMH. AJDKE MU 3HAEMO

3 IOCTIJIKEHB 1 3 TOCBITy — IO € HE TUTBKH MOCTTPaBMaTUYHAN CTPECOBUH pO3Ia, ane i
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MOCTTPaBMaTHYHU 3piCT — KOJIM BCyIEped JI0CBIIOBI TPaBMHU 1 JJIsl TOTO, 11100 CIIPaBUTH-
cs 3 UM JOCBIZIOM, BiIOyBa€ThCsA BHYTPILIHIH PO3BUTOK 0COOM Ta CIITHPHOTH: IIHHOCTI
MIPOSICHIOIOTBCSI, CTOCYHKH 3MIIHIOIOThCS, Bipa Jyx4ae. MU, siK Hapoj, TeX Lie 3HAEMO
3 Hamoi iCTOpii Ta KyIbTYpH — aJKe Te, IO JOIOMOITIO HaM MPOUTH KPi3b yce XKaxXiTTA
BUIIPOOYBaHb, sIKi OyJIM B HamIii icTopii, — 11e Bipa, 110 MONpH yce ,,90pHe™ B JKHUTTI, MU
MOYKEMO, SIK Ha TIOJIOTHI, BUIITBATH KHUTTS ,, 4epPBOHUM * — KobopoM [IpaBmu Ta JIro60Bi —
1 TBOPUTH JKUTTSL. ..

TpaBmo-doKkycoBaHa Teparlis — IIe CBOTO POAY i HayKa, i MUCTENTBO OTAKOTO BHU-
LIMBaHHS «YEPBOHUM JIOBKOJIA YOPHOTOY, JIMII HE Ha IOJIOTHI, 8 y HEHPOHHUX Mepexax
MO3KY Ta COIIabHUX 3B’S3KaX JIOAWHH, JOMOMAraldn 0co0di Ta CIUTBHOTI IHTETpyBaTH
TpaBMaTHYHHUN JOCBIJ MUHYJIOTO, BIIHOBUTH BITYyTTSI CEHCY JKUTTS Ta BipH B ceOe, y
JIOZICBKI CTOCYHKH, BITHAWTH CHITY TIPOIOBXKYBATH TBOPUTH XKUTTH. ..

[IpencrapieHe BUAaHHS BHAAHO B paMmkax criisHoro npoekry ,,CITPABUTUCS 3
TPABMOIO BIVMHM* 3a nixrpumku bropo CriBpoGituuirsa [Toconscrsa IllBeiinapii B
VYkpaiui.

Jane BunanHs Oyle KOPUCHHUM JUTS IICUXOTEPAIIeBTIiB, IICHXiaTpiB, HAYKOBIIB, IPaK-
TUYHUX TICUXOJIOTIB, COIliaIb"HUX MPAI[iBHHUKIB, CTYJICHTIB-IICUXOJIOTIB, a TAKOXK IS YCiX,
XTO IIKaBUTHCS MpoOeMa MU BIUTUBY TPaBMAaTHYHUX MOAIH HA IICUXIKY JIFOAWHU Ta METO-
JlaMH ii BiTHOBJICHHS 1 3IILJICHHSL.

Baxxaemo — Bix iMeHi KoMaHH (axiBIiB, SIKi MPAIIOBATH HAJ 1AM BHIaHHIM, — yCIM
npodeciiHOro po3BUTKY Y IIbOMY MHUCTEIITBI Ta Haylll e()eKTUBHOI, Cy4acHol TpaBMo-}o-
KyCOBaHOI TICHXOTepallii — Ha OJ1aro JIOIMHHA 1 yciel Hamoi rpoMan — 3a 1 3UIICHHS Ta

3pPOCTaHHS. ..

Onec POMAHYYVK,
oupexmop Incmumymy ncuxiunoeo 300pos’s
Yipaincoroeo Kamonuyvroeo Yuieepcumenry

Crarrsa nagiinuia 20. 11. 2015
[icns moonparroBanus 01. 12. 2015
[Ipuiinara no apyky 15.12. 2015
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BACHJIb IBAHOBHUY KOBAJIMIINH

(00 65-piuusa 3 Ona HapoorHcenns)

Kopanumua Bacwuine IBanoBuu pomom 3 JIbBiBIIMHH,
Haponuscs 6 BepecHs 1950 p. y c. [1y6’e BpoxiBcbkoro pa-
fony. Y 1972 p. 3akinuuB JIbBIBCbKUI MEIUYHUN IHCTHUTYT,
3a ckepyBaHHsAM TparfoBaB y Kuprusii. 3 1974 p. maykopa
nisutbHicTh KoBanuimuaa B. 1. oB’s13aHa 3 rpyIioro enekTpo-

HHO1 Mikpockorii [{eHTpanbsHoi HayKkoBO-IOCiNHOT Tabopa-

Topii Alma mater crioyarky Ha Iocajii CTapIoro jadopaHTa,
a TOTiM MOJIOAIIOTO HAayKOBOTO cHiBpoOiTHHKA. 3 1977—

1979 pp. — odinep meacayx0ou 30pOHUX CHUIL.

Kopammmmuaa B. [. xammumar OiomoriyHMX HayK 3
1984 p., crapuuii HaykoBwHiA criBpoOiTHUK 3 1993 p. ¥V 1993-2014 pp. Kosanumms B. 1.
KepyBaB JabopaTopi€ro eIeKTPOHHOI MiKpocKomii JIbBIBCHKOTO HAmiOHATBFHOTO MEIHY-
Horo yHiBepcutery imeni Janwna [anuupkoro. Jliamazon HaykoBoi nisuibHOCTI Bacwmiis
Kopanmmmaa 1yke MHAPOKUH 1 CTOCYEThCS BUBUCHHS KIITHHHUX 1 CyOKITITHHHUX YiIb-
TPACTPYKTYPHHUX 3MiH 3a yMOB pi3Hoi marosorii. Kopanmummu B. 1. y 1986 p. omy6ui-
KyBaB iH(pOPMAIIIIO PO Te, IO NPOIeC iCHyBaHHS KIITHH aHAJOTiYHUHA JO BOIHEBOTO
(...SSTIPOTOHSSaHTUIPOTOHSSHEUTPOHSSAaHTUHEHTPOHSSENICKTPOHSSTIO3UTPOHSS...)  abo
OyIb-SKOTO IHIIOTO PIBHOIIHHO. B ycix IUX mporecax MpoCTOPOBO-9acOBi MOKA3HUKH
JIETEPMIHAHTHO TSDKIIOTH /10 KpaTHocTi 12, 17, 21. Crapumii HaykoBuii criiBpoOiTHHK Ko-
BaymmuH B. 1. € cmiBaBTopoMm (i3 mpod. MoHacTupchkuM B. A., TOKTOpoM Men. Hayk
AnexcesuueMm Sl. 1.) Bimkpurts Monastyrsky V. A., Kovalyshin V. 1., Alexevich Y. 1.
,Preimmune coagulative defence of internal medium of organism for heterogenic bodies
(JloiMyHHMI KOAryJsIiHHUN 3aXMCT BHYTPIIIHBOIO CEpPEOBHUINA OPraHi3My Bif UyiKo-
pimaux Tim)* Discovery, Certificate-licence, International Informatization Academy in the
Consultative Status (Category I) with the Economic and Social Council of United Nations,
Registration EIW 000291, Cipher 00018, Code 0015, Date: November 28, 1997. Series
MO, Register #00291. Headguarters: New York, Washington, Geneva, Montreal, Moscow.
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ABtop cepii HaykoBuX mpaub: Feminine Gynaecium and Feminine Androecium of the
Nuclei of Women Ovicells of Preovulatory Follicles. 2003; Masculine Androecium and
Masculine Gynaecium in Male Spermatozoa Nuclei, 2003; Human Seeds of Masculine
and Feminine Genus, 2004.

Y 2001—2010 pp. Kopanummu B. 1. npamtoBa Haj n1po6iaeMoro TpoMOiHO- 1 miia3-
MIHO3aJIe)KHOTO KOAry/IALiHO-TIeNTH3ALIHHOTO TeHEe3y YABTPACTPYKTYPHOIO FOMEOCTasy
HUPKOBOI KOPH. 3a JIOIIOMOT0I0 METO/1Y TPaHCMICiiHOT esrekTpoHHOT Mikpockorii KoBaiu-
mmmH B. 1. migrBepauB kinituHHY Teopito Schwann T., Schleyden M. J., 1839, y Tim uncmi
icHyBaHHs Onactemu (Bin rp. BAdotpa — naein, 3apodok, Hawadok), OOIPYHTYBAB HasiB-
HICTh SCPHOBMICHUX KIITHH Yy CKJIAIi BCiX CyOCTaHIIIN €yKapiOTHIHUX KIITHH SK TOCTi-
JIOBHICTh CHHYCOITHHX PO3MOALIIB TXHIX (a3 Ha pi3HUX MPOCTOPOBUX YACTOTAX BiJ| HYJIS
1o 6eskoneuHocTi (2010—2014). ITimcymkom mporo mepioxy HaykoBoi misutbHOCTI KoBa-
mumuHa B. 1. € myOnikarist y criiBaBropeti 3 @enesuu C. B., Kozak JI. I1.: ,,Bererarus-
Hi OpyHBKH, KBITKH, TUTOJH, HACIHHS, TIPOPOCTKH HACIHHS Ta C()OPMOBaHI i3 IMPOPOCTKIB
HaciHHS de novo sIepPHOBMICHI KIIITHHHM €yKapioTUYHHUX KIITHH — Mop(ho-¢izionorivyni
€JIEMEHTH CTaJlill BETETaTUBHOTO PO3SMHOXKCHHS Ta PO3BUTKY COMAaTHYHUX KITHH, 2014,

3 1991 p. B. 1. KoBanumuH — 4iien HaykoBoro toBapucrtsa iMm. llleByenka y JIbBoBi,
a 3 2002 p. — cxap6uuk Jlikapcekoi Komicii mporo ToBapuctBa. Y 1995 p. 3 iHimiaTHBH
rpynu JIbBIBCHKHMX BU€HHMX, sKi BBiiinum 10 peaxoierii (penakrop Kosamummn B. 1),
OyB 3aroyaTKOBaHUH 1 3MIMICHEHHMI BUITYCK KHUT HAyKOBHUX CTaTeH ,,AKTyallbHI IPOOIeMH
MeIUIUHH, 010JI0Ti1, BeTepUHApIl i ClIbChKOro rocroaapcrea®, 1995, 1996, 1997, 1998,
2001. i xauru BHeceHi g0 mepeniky Buganb BAK Vkpainu, B Skux myOdiKyBamtu pe-
3yJIbTaTH JAUCepTaliiiHuX nociikenb. Y 1996 p. Kopamumuny B. 1. npucBoinu 3BaHHs
UneHa-KopecToHIeHTa YKpaiHChKOI akaaeMii MeTUIHUX 1 010JI0TIYHIX HAyK 3a CIeIliallb-
HicTiO ,,Di3iosnoris gronuau i TBapun”. KoBamuiua B. 1. aBrop i1 cniBaBTOp 296 Hayko-
BHUX TIpaIlb, HAyKOBOTO BinKpHTTs, 10 maTteHTiB i aBTOpchkux cBimouts. KoBamummH B. 1.
NPOJIOBXKYE (DyHIaMEHTAIIbHI €JIeKTPOHHO-MIKPOCKOIIYHI JIOCII/DKEHHS 32 JIeP)KaBHOIO
HAyKOBOIO TeMaTHkolo y JIBBIBCHKOMY HAaIliOHALHOMY MEAWYHOMY YHIBEPCHTETI iMeHi
Januna Fanuiipkoro. BUkoHye TOKTOPChKY poOOTYy Ha TeMy: ,,Posib TPOMOiH-T1a3MIHOBOT
CHUCTEMH y 3a0e3MeUeHHI CTPYKTYpHO-()YHKIIOHAFHOTO TOMEOCTasy Ha YIBTPacCTpPyK-
TypHOMY piBHI». HaykoBa nisutbHicTh KoBanummua B.1. Bin3HayeHa Ta BucaHa y KHUTY
,,2000 Outstanding Intellectuals of the 21st Century, 2005, third edition®, International
Biographical Centre St. Thomas Place, Ely, Cambridgeshire, CB7 4GG, England.

Jixapcvka komicia HTI wyupo oaxye Bacunio Kosanuwiuny 3a scepmoeHy npayio

0151 MeOuuHOT HayKu, daxcac 300p06’sa i nodanpuux meopuux ycnixie, Muozas JIima!
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IOBinei Anniversaries

IOPIN AHJIPIIOBHUY IBAHIB

(00 60-piuusa 3 Ona HapooxHcenns)

Hapoauscs 25 Bepecust 1955 p. y ceni be3opyau JIbBis-
cpKoi 00macri, y 1959 poui cim’st mepeixana mo JIsBoBa. ITic-
71 3aKIHYEHHS 3 30JI0TOI0 MEIAJIII0 CEPEIHbOT IIKOIH BCTY-
MMUB Ha JIKyBaJbHUHA (PaxymsreT JIBBIBCHKOTO METUYHOTO
IHCTUTYTY, Jie OpaB aKTHBHY Y4acTh Y pOOOTi CTY/IEHTCHKOTO
HAayKOBOTO TypTKa Tix kepiBHUITBOM Tpod. C. @. OmiltHu-
ka i mpo¢. M. B. ITanunmumnoi. HeoqHopa3zoBo BUCTYIIaB 3
JOTIOBIJSIMHU 32 pe3yJibTaTaMy IPOBEACHHUX JOCIIDKCHb Ha

CTYAEHTCHKUX KOH(EPEHLISX Y PITHOMY IHCTHTYTI, @ TAKOX

y Mockai, Jleninrpani, Camapkanmi Ta HoBocnOipcrKy.

VY 1978 porii 3aKiHYMB IHCTUTYT 3 BIJI3HAKOIO 32 CIIELialIbHICTIO ,,JIiKyBasibHa cripa-
Ba““. Ilicst 3aKkiHUEHHs iHTEpHATYypH 3 Tepamii po3rmodaB poOOTy B KapHioXipypridHii
KIIHIII Ha TOcaii JiKaps peHTreHomnepaiiiinoi. [lepBuHHY criemiamizamio 3 iHBa3MB-
HUX METOJIB OOCTEKEHHS Cepls i CYauH MpoimoB y 1979 p. mig KepiBHUITBOM TPOd.
1. X. Pabkina y Beecorossomy uentpi xipyprii AMH CPCP (Mocksa). ¥ 1983 p. 3a-
XUCTHUB KaHIHUIATCHKY AHMCEPTAIlilo Ha Temy ,,Kopekmis rimoanbdaxonecTepuHeMii mpu
KOMIIJIEKCHOMY JIIKYBaHHI aTepoCKJIepo3y 3 MEPEeBAKHUM YPaKEHHSM apTepiil HUKHIX
KiHIiBOK. Y 1984 p. omanM 3 epmmx B YKpaiHi OCBOIB i 3aIpOBaANB Y KIIIHIYHY IPAKTH-
Ky YJIBTPa3ByKOBI METOIM OOCTEKEHHSI Ceplis, Ipaliorou y JIbBIBCbKOMY MiKOOJIAaCHOMY
LEHTPi CepIIeBO-CyANHHOI Xipyprii Ha IMOcai acHCTeHTa Kapenpu TopakaabHOI Xipyprii
3 BUKJIaJJaHHSIM (pyHKIIOHAJILHOT J1IarHOCTUKK HA CTBOPEHOMY TOJI LIUKIII JJIsl CTY/ICHTIB
BHITYCKHOTO Kypcy. [lepBuHHY cremiamizariifo 3 exokapaiorpadii mpoHiImos mix KepiBHU-
urBoM jotl. I. M. MiriHoi B [HcTuTyTi cepueBoi xipyprii iM. A. M. bakynesa AMH CPCP
(Mockga).

HeonHopa3zoBo mpoxoanB HaBUaHHs 3a KopaoHoM. Y 1991 p. craxyBaBcs B YHiBep-
cureri mrary Heio-Hopk y micti Byddano 3a temoro ,,JliarHocTnusi i TepaneBTuuHi ac-

MEeKTH KapAioXipyprii®, ie BUBYMB METOJIUKY KOJILOPOBOT JIOILIEPIBCHKOT exokapaiorpadii,
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SIKy 3rOJIOM 3anpoBaauB y JIbBIBCbKOMY KapIioXipypriYHOMy HEHTpi. Y Kap/ioyoriuHii
KIiHI BineHcpkoro yHiBepcuTeTy (ABCTpis) MiJ 4ac TPUMICIIHOTO cTaxyBaHHS (1992)
BHBYAB €JIEKTPOQi310I0TiuHI METOAN OOCTEKEHHSI XBOPUX 3 aPUTMISIMU Ta METOIM iX JIi-
KyBaHHA. Y 1994 p. 3aKkiHYUB HaBYAIBHUHA KypC 3 YABTPacOHOTpadii B YIBTPa3ByKOBOMY
iHctuTyTi YHiBepcurety Tomaca [[xeddepcona (Pinanensdis, CLIA), ae, kpim iHIIUX
METOJIiB, OMaHyBaB MPEHATAIbHY eXxokapaiorpagir. 3a MiATPUMKH IBOTO YHIBEPCHUTE-
Ty, Kopropauii ,,AkycoH* i Mixuapoguoro ®ounny Jxopmxa Copoca ,,BigpomkenHs
1995 p. ctBopuB HapuaneHO-miarHOCTHUHUHE HEHTP ,,CiMmekc-CoHO®, sakuii cTaB 6a3010
Kadeapy 1 CBOEPITHUM TIOJIITOHOM JIJIsl 3aIIPOBAPKEHHSI HOBUX METOJIIB YJIBTPa3ByKOBOTO
obcTexxeHHs ceprid Ta cynuH. Came B 1995 p. Ha 6a3i MbOTO IEHTPY OJHHUM 3 MEPIINX B
VYkpaiHi 3arnpoBajyB 4epe3CTPaBOXiHY exokapiorpadiio 1 3acTocyBaB KOHTpPAcTHI 3a-
co0u B yNBTPa3BYKOBiil IiarHOCTHUIN, 30KpeMa Ipu oOcTexeHHi cepist. CBoi 3HAHHS 3
exokapaiorpadii BpoJKEHHX BaJl CEpLs y JOPOCIHUX Micis IPOBEAECHUX Y JTUTUHCTBI Xi-
pypriuaux Brpy4danb (GUCH) mormmb6mroBas y 2000 p. Ha HaBYaTpHOMY UKL Y KIIHIII
Mounrediiope Menuunoi mkonu AnbOepra Aiiniraiina (bpouke, CIIA). IIpenaransny
IIaTHOCTHKY CKJIAJHUX BPOKEHUX BaJ 1 apuUTMil cepis OCBOiB y JuTsdoMy mmmTami
Oinanensdii (CHOP) IlencunbBanckkoro yniepeurery (Dinanensdis, CILIA) B 2004 p.

3 1992 p. mpoc. FO. IBaniB ouonmB kadenpy MpoMeHeBO1 AIarHOCTUKH (aKyIBTETy
IICIISIMIIOMHOT OCBITH, JIe CTBOPHB KypC (DyHKIIIOHAIBHOT A1arHOCTUKH 3 TepeaaTecTa-
IHIMA TUKITAMH 1 TAKIIOM CIIerfiamizarii 1 stikapiB. KpiM Toro, BUKITagae Ha IAKIAX
YJIBTpa3ByKoBOi JiarHocTHKH. FO. IBaHIB — pelakTopoM 1 CIiBaBTOP OIHOTO 3 TIEPIIKX Ha-
BYAJIFHUX MOCIOHUKIB 3 exokapuiorpadii (1995).

Y 2007 p. 3aXMCTUB JTOKTOPCHKY JUCEPTAIlif0 HA TeMy ,,KiiananHa kapaioMionaris:
YABTPa3BYKOBI METOAW y BUSBIICHHI, OIlIHII IMPOTHO3Y i BHOOPI JIKyBaIbHOI TAKTHKU.
[Tix Wioro xepiBHUUTBOM acucteHT Mapra TenimieBcbka BukoHana i 3axucruiia B 2012 p.
KaHAMIATChKY TUCEPTAIlI0 Ha TeMy ,,Oco0IrBOCTI MOP(O-PYyHKITIOHATHHOT TepeOyIoBH
[IPaBOro LUIYHOYKAa Y BiIAAJICHOMY MeEpioii Mmicis pajauKaibHOI Kopekiii terpaau Dan-
mo*. CriBpoOiTHHKH Kadenapu, Ky odomnroe npod. KOpiit IBaniB, mpoBOASTH HAYKOBI HO-
CIIIJDKEHHS, SIKI CTOCYIOTBCSl JIIarHOCTMYHOI I[IHHOCTI PI3HMX Bi3yani3aliiiHHX MeTOJiB
TOCIIIKEHHS B Kapzionorii. Jlo rolloBHUX HayKOBHUX 3400yTKiB mpod. FO. IBania Tpeba
3apaxyBaTy pe3yJbTaTh BIIEpIEe MIPOBEICHOI0 KOMIIEKCHOIO BUBYEHHSI YJIBTPACOHOIPa-
(GiYHAX TIOKa3HUKIB MOP(O-PyHKITIOHATEHOI TIepeOymoBH MioKapaa Ha pi3HHX martodi-
310JIOTTYHMX PIBHSIX ajanraimii 10 NepeBaHTa)XCHHs, 1100 BUSBUTH KJIAllaHHY Kapaio-
MIOTIaTifo, ONTHMI3aIi0 TOKa3aHb 0 XipypriyHOi KOpEKIii i MPOrHO3yBaHHS Mepediry
KJIAIMTAHHUX Bajl Ceplisl. 3amporOHOBaHI HAM CHCTOJIYHI TKAHHHHI IMITYJIbCHO-XBHJIBOBI

TIOTIIEPIBCHKI TapaMeTPpH KIHETHKH JIIBOTO MITYHOYKA JAFOTh 3MOTY 3 BUCOKOO Uy TIIHBIC-
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TIO 1 crienn@ivHICTIO TIepedayuTH MPUXOBaHy KJIAIaHHY KapIioMionariio y XBOpUX Ha
BaJl¥ CeplIs.

OuonroBanuii mpodecopoM [BaHIBUM KOJIEKTHB YCHIIIHO B3sIB y4acTh B €BpoIieii-
CBKOMY TIPOCIIEKTUBHOMY 0araToleHTpOBOMY IOCIHiIKeHHI , Kmamawni Bamum ceprisa’
(2002-2007 pp.).

[IpauiBHuKH Kadenpu MpoOMEHEBOi JiarHOCTHKU pa3oM i3 3aBigyBaueM 3poOmin Ha-
YKOBHH Tepexiiaj i omyOiKyBaiu yKkpaiHChbKke BUAaHHS (DyHAaMEHTAIBLHOTO Mifpy4HH-
Ka ,,Yaerpaconorpadis” (Pen. b. Tompabepr i X. Ilertepccon. JIpBiB: MemumnuHa cBiTy,
1998.— 740 c.). IIpod. 0. IBawniB i gou. H. Opuius — aBTOpU 4OTHPHOX PO31LIIB Y (yH-
JTAMEHTaJIbHOMY YOTHPHTOMHOMY MOCiOHUKY ,,Echokardiografia praktyczna“ (Krakow,
2005).

IIpodecop Opiit [BaniB wien YJIT 3 1992 p. 3 2014 poky € 4eHOM JTiKapChKOi KOMi-
cii HaykoBoro ToBapuctsa im. llleByenka. Y tomy x poui npo¢. Navin C. Nanda Ha XIX
MixxHapomHOMY KOHTpECi 3 exokapaiorpadii i CyMiKHUX METOTUK Haropoius npod. FO.
IBaHiBa 1o4eCHOO Mea/LI0 MIXKHApOAHOTO TOBApHCTBA CEPLIEBO-CYAUHHOI YIBTPACOHO-
rpadii.

J-p 1O. IBaniB aktuBHuH uieH i nact-npesuneHt (2009-2010) mi>kHapoxHOT XxapuTa-
TuBHOI opranizaiii Porapi — kiy6 JIsBiB-JIeomomic.

HayxoBui xadenpu npomeneBoi piarHoctuku i npod. FO. IBaniB crinbHO 3 106po-
YIHHOIO Oprasizamiero ,,J{py3i pamgiomnorii B Ykpaini® (CILIA) koxHi 1Ba pOKH MTPOBOIATH
Mi>kHaposHy IIKOJTy-ceMiHap ,,[IpakTiyHi nuTaHHs cydacHOI Bizyanmizauii B KIIHILI®, B
sKiit 6epyTh ydacTh moHas 300 yuacHukiB. KoxKHOTO pa3y MpoOBOIATH OKpEMY CEKINo 3
METOJIB Bi3yaslizalii B Kap/ioJorii, 3a1y4aloyy MPOBIAHUX YKPATHCHKUX 1 3aKOPIOHUX
(axiBIiB.

Ha 6a3i Mexanunoro nentpy Cesitoi [lapackeBu 3 #oro iHitiatueu ctBopeno LlenTp
piAKICHHX XBOpPOO ceplls, MPOBEACHO TPU HAYKOBO-TPAKTHYHI KOH(epeHii ,,XBopoOu-
CHUPITKH B Kap1ioJorii* 3 BUIIyCKOM 301pHUKIB Tpallb.

IIpo. FOpiii [BaniB 3amoyatkyBaB i Oepe aKTHBHY Y4acTh Y JBOX MDKHAPOIHUX JI0-
OpOYMHHMX MEAMYHHUX IPOTpamax, 3aBISKH SKUM Ba)KKOXBOPI JIITH 3 MATOJIOTIEI0 ceplist
OTPUMYIOTh BHCOKOKBaIi(hikOBaHY JOMOMOTY B Kpamux KiiHikax €Bporu Ta IliBHIYHOT
Awmepuku: criibHa 3 JIlokceMOyp3bKHUM HallioHaJIbHUM KomiteToM YepBoHoro Xpecra i
Kapaioxipyprignoro kiiHikoro CtpacOyp3bkoro yHiBepcutery (Ppaniis) mporpama ,, /it
VYkpainu XBOpi Ha cepiie” Ta CHiJibHA 3 JOOPOYMHHOIO (YHAALIE ,,YKpaTHCHKUN ap
xurra” i Kninikoro Monrediiope (Bponke, Heio-Mopk) mporpama , JKuTTs B 1apyHOK™.
Kpim Toro, 3riziHo 3 nmporpamaMu criBnpai OyJ10 HajJaroJpkeHO HaBYaHHs yKpaTHChKUX

JKapiB-KapIioioriB i KapaioxipypriB y npoBigHux kiiHikax @panii i CIIA, a kniHiKH
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YHIBEPCUTETY OTPUMAJIH LiHHE 00JIaHAHHS JUIs IIarHOCTHYHOT Ta JIIKYBaJILHOT pOOOTH.
IIpog. FO. IBaniB € aBTOpOM i crriBaBTOpoM 1moHa 230 IpyKOBaHUX IMpallb, 3 HAX — 2

MoHorpadii, 1 miapy4Huk, 3 HaB4aibHI MOCIOHUKH, 2 aBTOPCHKI CBIIOLTBA HA BHHAXIJ.

UrneH peqakIiifHUX KOJETiH 1 peJakmiifHuX paj KUTbKOX YKpPailHCHKAX HayKOBO-TIPAKTHU-

HUX KypHaJiB, 30kpema ,,[Ipani HaykoBoro ToBapucrsa IlleBuenka — MennuHi Haykn*,

MDKHAPOIHOI peNakIliitHOl paaH ,, YKpaiHCHKOTO KapIioJOTi9HOTO KypHAITY .
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Morpadii y maiieHTiB 3 imemMiuyHO0 Kapaiomionarieto / BicHUK ceprieBo-CyMHHOT
xipyprii. Bunyck 22. — Kuis, 2014. — C.230-234.

Sk mpakTUYHUH JiKap BOJIOJI€ EKCIIEPTHUM PiBHEM 3HAHb Yy CBOIl CIEHiaTbHOCTI,

BIZIOMHH 3aBJISIKH BUCOKOMY TipodeciiiHoMy piBHIO He jwuiie y JIbBOBI, a i B YkpaiHi.

3 2006 p. obpannii mpe3naeHToM BeeykpaiHebkoi rpoMaichKol opraHizamii ,,Acoriamnis

¢axiBiiB 3 exokapmiorpadii”, € uienoMm BukoHaBdoro xomitery €Bporeiicbkoi Acorri-

amii cepueBo-cynuuHOi Bizyanizanii (EACVI) i yyacHukoMm ceprudikaniitnoi rpymu. Y

2002 p. onuH 3 MEPUIKX YCIIIIHO CKJIaB €K3aMEH Ha €BPONEHChKUI cepTu(ikaT 3 exokap-

niorpadii. FO. [BaHIB IpOBOAUTH aKTUBHY J1iarHOCTHYHY Ta JIIKyBaJIbHO-KOHCYIBTATHBHY

po0OTY, MiAr0TYBaB BEJIUKY I'PYILY JiKapiB, sSKi MAIOTh IINOOK] 3HAHHS 3 (DYHKIIOHATBHOT

Ta YIbTPa3BYKOBOI I1arHOCTHKH.

Jtixapcoka komicia HTI wupo oaxye IOpito Ieanigy 3a syncepmoeny npauyio 6

MeOuuHin Hayyi ma RPAKMUYHIN MeOUUUHI, DA CAE NOOATLUIUX MEOPYUX YCRIXIE I

Mnozas Jlima!
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IOBinei Anniversaries

AHJIPI BACWJIBOBHY IETPYX

(00 60-n1imuvozo r06inero)

Awnppiii [Terpyx Hapoauscs 3 Bepechst 1955 p. y ponusi

JBBIBCHKUX IHTENITCHTIB. Y MIKUIbHI POKH 3aXOILTIOBABCS Xi-
Mi€r0, TIepeMaras Ha OJIiMITiaaX, HaBiTh MaB APYKOBaHI Ipa-
11i, OJHAK BUOpaB MeAUINHY. HaBuarounch Ha JiKyBaTbHOMY
¢axynbreri JIbBiBcbkoro memincTutyTy (1973—1979), 3aii-
MaBCSl Y CTYICHTCHKOMY HayKOBOMY TYPTKY Kadempu Oio-

ximii. [Ipore HacHara 10 TOYHHX HAyK faja HOMY CTHUMYII
JUIsl BUBYCHHS 1€ F IPUKIIAJIHOT MATEMATHKU HA BEUipHbOMY

BiztiieHHi JIbBiBChbKOTO yHiBepcuTeTy iMeHi [Bana dpanka.

SIK CTyZIeHT Jpyroro Kypcy Map JApyKOBaHi Ipalli 3 MUTaHb
MEIUYHOT KIOEPHETHKH.

[Ticns 3aBepleHHS YHIBEPCHTETCHKOTO HaBYaHHS OTPUMAB CKepyBaHHsS B IHCTH-
TyTi Gloximil Axanemii Hayk YKpaiHu, Bce XK MEAMLMHA 3HOBY repeMoria. Hesnos3i
YCHIIIHO 3aXMCTHB KaHAUJATCHKY TUCEPTAIlif0 Ha TeMy ,,MeTa0oi3M BiTaMiHIB y Kpo-
Bl ¥ TKAaHMHAX TPU 3JIOSKICHUX 3aXBOPIOBAHHIX" 32 CHEHIaNbHICTIO ,,OHKOIOTIS® i
KEpiBHUIITBOM KOpHQes MEIUIHOI HAyKH — BiJOMOTO OHKOJOTa, mpodecopa AHATOINIS
I'marumaxa.

JHoxrop Ilerpyx 3ramye, 1o ,,lIe B CTYACHTCHKI POKH XOTLIOCS TIHOIIE 3pO3yMiTH
MIPOIIECH Ta MATOJIOTIUHI 3MIHU B OPTaHi3Mi JFOIUHHA Ha MOJICKY/ISIpHOMY piBHI. [IJis 11bOTO
HaMKpaIuM ONPHUIIIEM BISIBIJIACH KIIiHIYHA JTa0opaTopHa AiarHOCTHKA, sKa Jeai Oib-
1Ie BUKJIMKaJa npodeciiiHe 3aiikaBieHHs .

Bupimansanm crano 3HaiioMcTBO y 1991 p. i3 wrenom YJIT i HTII, Ta unenom Ame-
pHUKaHCHKOT acorriamii KiiHi4HOT XiMii JokTopoMm Bomogumupom [opauucekum. Bin npu-
OyB 3 TyMaHITapHOIO Miciero 10 JIbBIBCHKOI AUTSAYOI CTIeniaTi30BaHOI JikapHi (BigoMa sk
,JopHOOMIBCHKA").

Moonuii eHTy3iacT JTabOpaTOpHOI IIarHOCTHUKH 3alliKaBUB 3a0KEAHCHKOTO TOCTS

CBOEIO CPYIMIIIEID Ta BIJJaHICTIO OOpaHiil crpari, OakaHHSIM BIOCKOHAJIOBATH CBOIO



IOBIJIET 239

MalcTepHiCTh. Y MiICYMKY AOKTOp [OpAMHCHKHI 3ampocuB YKpaiHCHKOTO KOJIETy Ha
cTaxxyBaHHSA B Meanunuii yHiBepcuteT Hproapky mrary Hero-/[xepci. Lle Oymo meprme
3aKOP/IOHHE CTaXXyBaHHS YKPATHCHKOTO CIICIiallicTa, 3roJJ0M OyJI0 HaBUaHHSI Y KaHAIChKO-
My Kanrapi, itamiiicekiit Kpemoni, Himenskomy Broprioypsi. ocsia, HaOyTuit y kpammx
MEJMYHHX 3aKJIaJlaX CBITY, BIH [OYaB BIPOBA/UKYBATH B PAKTUKY POOOTH KIIIHIYHOT Jia-
rHocTiyHOi saboparopii JIOJCKIJI. 3okpema, 3a xopmoHoMm mokTop lleTpyx omaHyBaB
HaAUITPOrpECUBHILITY METOAMKY IIPOTOYHOT LIUTOMETPIT JUIsl JIarHOCTUKK iMyHOAE(DIHTIB
i remo0OnacTo3iB. [lounHaroun Bxke Bix 1996 p., 3ragaHy METOAWKY BHKOPHUCTOBYBAIU y
naboparopii HopHOOHILCHKOT AUTAYOT JIIKapHI .

3ayBaxuMo, 0 MeneHatd 3 Amepuku, Kanamm, Itamii HamaBamm momomory s
naboparopii ,,40pHOOMIIBCHKOTO™ IIMUTAIO, MOKIAJAI0UYUCh HACaMIICPE/l Ha aBTOPHUTET
ii kepiBHHMKa. BOHU 3HaJH, 110 HalaHy anaparypy OyayTb BUKOPHCTOBYBAaTH BHKOPUCTO-
BYBaTuUCh €(EKTUBHO, NOOpE BHIIKOJICHUI NEpPCOHAT MiJl KEPIBHUITBOM JIOCBIIUEHOTO
crnemianicta — mokropa Ilerpyxa. Tak BHHHKIA HaWIIOTYXKHIIIA KIiHIYHA JTabOpaTOpis
y JIbBiBCBKIi#l 0Onacti — naboparopisi 3axiIHOYKpPaiHCHKOTO CIIEIiali30BaHOrO JUTSYOT0
MEIUYHOTO HEHTPY, siKoto A. IleTpyx KkepyBaB 4BEpTh CTOMITT:!

Hecnokiiina Braua Auapis [letpyxa He naBaia HoMy CIIOYHMTH Ha JaBpax i MOKHHA-
TH IUIOAH yCHinHoi po6oTH saboparopii. Moro amGiTHi HaMipu csrany NI0GATLHUX MPO-
0J1eM — parKaibHE MOJIMIICHHS JIAO0PAaTOPHOT JIarHOCTUKH Y BCIl MOJIOIIH He3aIeKH I
KpaiHi.

L1i#f Temaruii OyiM PUCBSYEHI CTATTl y MpodeciiHuX KypHallaX 1 BUCTYIN Ha KOH-
¢epenmisax. 3-mig mepa a-pa Ilerpyxa ,Buinum™ madoparopii JIbBiBCEKOTO TiarHOCTHY-
HOTO LIEHTPY, KIIHIKH KOHIIEPHY ,,bornan®, ykpaiHCbKO-aMEpUKaHCHKOTO MiJANPUEMCTBA
,,bioMapx*

e y 1998 p. A. [leTpyx CTBOPHUB HAWCYYaCHIIY KIIHIKO-TIarHOCTUYHY JIAO0PaTO-
pito ,,Me/liC*, sixa Mae HaltOITBITY MepexXy (inii y 3axiTHOMY peTioHi YKpaiHu.

Jlo HaykoBHX 3700yTKIB BUCHOTO HAJICKHUTh CIIIBABTOPCTBO Y PEAAKIIHHIN Ta opra-
HizaliifHi# poOOTi HAJ BUIAHHSIM ,, YKPATHCHKO-TaTHHCHKO-aHIIIIHCHKOTO MEIHMYHOTO SH-
nuKIoneuuHoro ciopuuka™ (JIbeie, 1995), uncnenHi crarti y xypaaii ,,Kiiniuna gado-
paTopHa JiarHOCTHKA*.

BBaxaroTh, 1110 0COOUCTICTS, sIKa TAJIAHOBHUTA Y CBOTH mpodecii, TaJaHOBUTA Y BChO-
My. Lle, 6e3 ycsikoro cymHIBY, cTocyeThest fokTtopa AHmpist [lerpyxa. CBoi 3HaHHS, CBii
BEJIMKHI MPAKTUIHUN JOCBIJ BiJl IIEAPO Ta BMUIO Tepenae cryaeHtam i ytikapsm OI110
y JIpBIBCHKOMY HaIliOHAIFHOMY MEAMYHOMY yHiBepcuteTi iMeHi Jlanmna ["anumnpkoro Ha
Kadeapax J1aboparopHOI J1arHOCTHUKH, KJIIHIYHOT IMYHOJIOTI], IINUTalIbHOT Tepartii. B3ss-

I 32 OCHOBY aMEePUKAHCHhKi HaBYAJIbHI MIPOTPaMH, IparHe po3poOUTH Kypc 1adoparop-
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HOT MEIUIIMHU Is1 CTyaeHTiB. [IpuBaTHa nabopatopis n-pa [leTpyxa crana HaBYaJIbHOO
6a3oro st [HCTUTYTY MececTpUHCTBA Ta TabopaTopHOT MeanIuHY iM. AHApes KpymuH-
CBKOTO.

Amnppiit Tlerpyx — HenmepecidHa 0COOUCTICTD, MATPIOT, IHTENEKTYal — HAMAraeTbes
pOOUTH Te, 1[0 MOXKE, /IO YOTO BiT4YBAE MOKIUKAHHS, 1 B YOMY Oa4HTh CBiii 000B 30K I1e-
pen yKpaiHChKOIO MequnuHO. [TpuitMaB y4acTh B €KCIIEPTHUX KOMICISX 3 IeHTpai3aril
71a00paTOPHOI CIIy)KOHU sIK Oe3aJIBTEPHATHBHOTO €Tally PO3BHUTKY JIAOOpaTOpHOI MeIHIIH-
Hu. Liero mpobrmemoro 3aiiMaBes SIK Bile-pe3naeHT ToBaprcTBa KITIiHIYHOT TabopaTopHOi
niarHocTuky Ykpainu (1994-1997), a 3 2007 p. sk ujieH TUpeKiii Ta criiB3acHOBHUK Bcee-
yKkpaiHchkoi Acorriamii KiiHigHOT XiMii Ta 1Tab0paTOpHOT MEAUIINHH.

ChoroiHi J1abopaTtopHa JiarHOCTHKA B YKpaiHi Jye KoMmepilializoBaHa, Hel0CcTar-
HBO KOHTPOJIO 3 OOKY JepKaBHUX CTPYKTYp, OpaKkye CydacHHX CTaHAAPTiB. 3 iHIMiaTHBH
ITetpyxa A. B. cTBOpeHa MikiaboparopHa CHCTEMa KOHTPOJIIO SIKOCTI PEe3yJIbTaTiB aHaIi-
3iB (MIIP), sixy cepTudixyBaB [HCTUTYT cTaHIApTH3AIIII.

Joxkrop Ilerpyx aktuBHUiII rpomajchkuil nisd. Bin craB wienom YJIT 3 yacy Bij-
HOBIICHHA Horo misueHOCTI y 1990 p., wineHom mikapcerkoi komicii HTII 3 1991 p. bys
aKTMBHUM y4acHHKoM PeBoutomii ['iiHOCTI, IpaitoBaB y MeaAnuHil ciryx01 €Bpomaiinany,
criBzacHOBHUK JIbBiBCEKOTO aBTOMaiinany. by Bomortepom ATO y ckiami 100poBOIh-
yoro Oaraybiiony ,,Cesitoi Mapii®, sikuii nisiB y paiioni ApremiBcbka. Kpim Toro, € 6ara-
TOPIYHAM CEKpeTapeM y MDKHApPOIHIH XapHTaTuBHIN opraHizamii Porapi — kiy6 JIbBiB-
Jleomouic.

Tak >XuBe 1 Mpamroe BiJOMUHA JTBBIBCHKHUI JIIKap — CIIEIIaNICT 3 JJabOpaTopHOI Hia-
THOCTUKH, KaHAUAAT MEANYHUX HayK AHJpiit [leTpyx, skuii 3ycTpiB CBiil 10BiJIeH y po3-

KBITi TBOPYUX CHLI.

Jikapcoka komicia HTIL wupo oakye Andpito Illempyxy 3a scepmoeny npayio ons
meouyunu. baxcae Muozas Jlima y 300poe’i ma oocaznenHi HOGUX 36epUuieHb.
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BicTi i3-3a okeaHy Oversea news

Onexcanopa CJIVKUHCBHKA

OPECT-MHWPOH PWXINA — JIKAP-XIPYPT,
IMYBJINUCT, MEIIEHAT

(00 90-piuusn ¢i0 nHapooicennsn)

Haponuscs 25 rpynas 1925 p. B Ykpaini, 6ateko — Bimomuii mikap [Ban Pukiii Opas
y4yacTh y BU3BOJIbHIM 00poTh0i, Matn — Ocuna-AnHa 3 poxunn [lsxiB. Cim’s xuna y
JIsBoBi. Cepennro ocBiTy 3100yB B YKpaiHchKili Axanemiuniit ['imuaasii y JIbBoBi, 1943
p. ckiaB icniuTH 3pinocti. Meanuny ocBity 3100yB y bonni Hax Peitnom (Himeuunna) B
yHiBepcureTi iMm. Opinpixa-Binerensma.

B cryneHTchki poku OyB pedepeHTOM MIiKHAPOJHUX

3B’s3KiB YKpaiHCBKOI CTyIeHTCHKOI rpoMaan B boHHi. Pazom
3 IHIIMMU CTyACHTaMu 3100yB y npesuneHra Teomopa [oiica
MIpaBHY OXOPOHY 1 MPOIOBKCHHS TEPMIiHY BHIAdi CTHIICHMIIH
JUIsl YKpaiHCHKHX CTYICHTIB.

Opecra Pmxis oOpamu mpesuneHTOM MIiKHAPOTHOTO

00’eZIHAHHSI 4Yy)KO3EMHHUX CTYJeHTIB BOHHCBKOTO YHIiBepcH-

TeTy, ske B 1948-1949 poxax HamigyBano 306 CTymeHTIB 3

piznux ¢axyasreriB. HanexxaB no Allgemeiner Studenten-

Ausschuss (ASTA), y 1950 p. B ckiazai ykpaiHCBKOi feneramii
OpaB yuacth y cBitoBoMy KoHrpeci Pax Romana B Amcrepaami (Iomannis). Bix 1953
p. — cmiB3acHOBHUK CoOr03y YKpaiHCBKHX CTyAEHTChKHX ToBapuctB Amepuku (CYC-
TA), GpaB yuacTh y KoHrpeci crynentis Komym6iiicekoro yrisepcurery B Hbro-Kopky.
EwmirpyBas y CHIA. Cremniami3ariro IpoXoauB 3 3araibHoOi Ta cyauHHOI Xipyprii B [omo-
BHii1 nikapHi Merpononiten y Kuienennai, sika HanexuTs 10 Western Reserve University.
[pamroBas B mikapHi [litepa bert Bpirema B bocToHi, sikuii OyB HaBYaJIFHIM MITTHTAJIEM
I'apBapacekoi MeanuHoi mwkonu. [Ticns Xipypriunoi cneniasnizanii ocenuscst B KiiBnenni,
3aHABCS JIIKAPCHKOIO MPAKTHUKOIO B KiTBKOX MpuBaTHUX mmuTtaisix (Deaconess Hospital,
Parma Community General Hospital, Grace Hospital, South-West Community Hospital in

Berea). OqHOUacHO MPOBOAMB HAYKOBO-IOCHIHY MisUTbHICTH B Research Western Reserve
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University. Jlokropa Opecra Puxist 6aratopa3oBo o0mpany 4wIeHOM MEIUYHOTO KepiB-
HUITBA 3rajJlanux mmutatiB. Y mrari Oraito mokTop Opect Puxkiii OyB criB3aCHOBHU-
KOM Biqmiy YKpaiHCBhKOTO Jikapchkoro ToBapucTa IliBHiuHOT AMmepuku (YIITIIA) Ta
cniBaBTOpoM cratyTy. Ll{enpuii sxepTBOo/IaBelb Ha YKpaTHCHKI HAyKOBI Ta KyJIBTYpHI L.
Onpyxenwuii (1972) 3 Jlrommuioro Bisep. Buxosanu cuna Piwapma-Opecra.

Bix 2001 1o 2006 pokiB cIiBIparioBaB 3 KBapTaJIbHUKOM ,, YKpaiHChKHUH iH(pOpMa-
HiftHuiA OromeTeHs 3M0poB’s* y JIpBOBI, skuil 3acHOBamm Omnekcanapa Ciry)KHHCBKA Ta

FOpiii I"'aBputrox 2001 p.
BIBJIIOT' PA®IYHI ITOCUJIAHHSA

1. Tynmii I1. Pwxiit Opect-Mupon. Ykpaincbki sikapi // Jlikapeekuii 30ipank. Hosa
cepis. JIpBiB; Ynkaro. Haykoe ToBapucto llleBuenka. 1996. — T. V. — C. 238-239.

2. Puxiii 1. CanitapHa ciyx0a B imcTonanoBux Aausax y JIbBosi. Cepen cBoro Biiichka
iy JIbBoBoM // VkpaiHckkuii iH(popMaliiinuii 6roaerensb 310poB’s. JIbBiB: Calroc.
2004. — Ne 1. — C. 17-20.

3. Pwmxiit O. YkpaiHCEKi cTyneHTH B TOBOeHHOMY boHHI // Yikpaincekuii iHpopMariitanit
Gronerens 310poB’s. 2003. — Ne 4. — C. 47.

4. Pwmxiii O. Jluct 3 KiiBnenay // YkpaiHcbkuil iH(QOpMaIiifHui OroJeTeHb 310pOB’s.
JIpBiB. Camtoc. — Ne 3. — C. 20.

5. Pwuxiit O. 3HoBy mnipo pij Jitoncbkuid B Ykpaini. Mera, 1988. — TpaBeHb/uepBeHb. —
Y. 359.
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In memoriam In memoriam

ITAM’ATI BUBHAYHOI'O BUEHOI'O-XIPYPTA

(00 85-i piunuui 6i0 napooicenns Muxaiina Ilempoeuua Ilasnoecvkozo)

HayxoBa Memgmuna cminsHOTa JIpBiBmKHM 15 mucromama 2015 p. ypouucro Bin-
3HaYmiIa 85-pivds BiJ JHS HapopkeHHs fAificHoro wiena HTIII, 3acmykeHnoro mpode-
copa JIpBIBCHKOTO HaIiOHAIBHOTO MEIMYHOTO yHiBepcuTeTy imMeHi [anmma [amnumbko-
ro, akajieMika HalioHanbHOI AKaieMii MeAMYHHUX HayK Ykpainu Muxaiina [lerpoBuua
[TaBnoBcekoTO. 19 MUCTOMAama BimOymocCs criabHE 3acimaHHs Jikapchkoi komicii HTILI,
VYkpaiHcbkoro Jikapchkoro ToBapuctBa y JIbBoBi Ta Acomianii XipypriB JIbBiBIIMHMY,
nmpucBsdeHe ik aari. FOBimsgp He HOXHUB 10 IUX ypounctocted — 18 cigns 2013 p.

BiH BiJIiIIOB y BiuHiCTb. L5 cTaTTs mpucBsvyeHa CBITIii mam’siTi BU3HAYHOTO BUCHOTO-

xipypra.

Haponuscs Muxaiino ITaBnoseskuii 1930 p. y micti bepecreuky Ha Bonwuni. Pic i
BHUXOBYBABCS y TyXe CKIAQTHUX yMoBax: OypemHi moxii pyroi cBiToBOi BiiHH, mepii

POKHM paJisiHCHKOT BiaJy Ta iH. Y IMX YMOBaxX BiH 3aKkiHUMB Koy, 1948 p. BcTynuB
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Ha JIKYBaJbHUU (axyJIbTeT

JIBBIBCBKOTO MEQUYHOIO 1H-
crutyty [lin yac HaBYaHHS
3aXOIUTIOBABCSA  MATOJIOTiY-
HOW (iziosoriero, odrTanb-
MoJIoTi€t0, Xipyprieto. bpas
aKTHBHY y4yacTb y po0OOTi
HAyKOBOTO  CTYAEHTCHKOIO

TOBapUCTBA.

Mennaunii IHCTUTYT

3akiHuuB y 1954 p. 3 Bij3Ha-

) Ko1o. Ynpoaosxk 1954-1956
Ilepma HaykoBa cecis HTLL. 16 6epeswnsa 1990 p. .

POKIB NPOJOBKUB HaBUaAHHS
B KIIHIYHIH opauHaTypi Kadeapu GpaKyIpTeTChKOI Xipyprii i KepiBHUIITBOM BiZJJOMOTO
xipypra — npodecopa I'eopris KapaBanosa. Bix 1956 p. npamtoBaB oOpAuHATOPOM Xi-
pypriunoro BimgmineHHs JIbBIBCBKOI 3ami3HHYHOI JiKapHi. [IpogoBkyBaB cBOI HayKoOBi
JOCJIIKCHHS T KepiBHUIITBOM mpodecopa KapaBanosa 1 1959 p. 3axuctuB kaHIu-
ATChKY nucepramniro Ha TeMy «IlopTo-kaBanbHI OpraHOaHACTOMO3H B Xipyprii UPO3iB
neuinkuy. [licns 3axucry puceprauii, nporsrom 1959—1964 pokis 3aBigyBaB Apyrum
XipypriuauMm BianineHHsSM JIpBiBChKOi 00MacHOI KIIHIYHOI JiKapHi, sike Oyn0 0a30r0
kadenpu (pakynbTeTchKol Xi-

pyprii.

Jo mrary kadenpu 3a-
gucnuan y 1964 p., Ha AKii,
3 KOPOTKOYACHOIO [1EPEPBOIO,
MPOIpaIfoBaB Maiike IIiB-
CTONITTS: ynponoBx 1964—
1967—acuctent, 1967-1973 -
JoteHT, Big 1976 mo 2013 p.

— mpodecop i 3aBimyBay Ka-

V npe3unii mieHapHoro 3acinanHs CboMOT HayKoBa cecis ¢denpu. IlocriiiHo BIOCKOHA-
HTUI. 3risa nanpaso: M. IlaBnoscbkuii, FO. Kypuc,

JIIOBaB XIpypriu"y maicrep-
1. Tanenko, C. I'encipyk. 30 6epesus 1996 p. 24 Y P

HICTh, OIAHOBYBAaB IEArori-
KY, IPOJIOBKYBAB HAYKOBI AOCTiKeHHS. JJOKTOpPChKY aucepratito 3axuctus 1970 p. Ha
temy «Marepianu 10 Xipyprii HaJIHUPKOBHX 3aJ103 (KJIiHIKa, A1arHOCTHKA 1 XipypriuHe

JKyBaHHS TOTAJIBHOTO, MAPIialbHOTO 1 3MIMIaHUX OPM TIMIEPKOPTUIIUZMY )».
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3a cymicHUITBOM, MpOTsiroM 1974—1979 pokiB BUKOHYBaB 000B’SI3KH IIPOPEKTOPA 3

niKkyBaimbHOI podoTtH, 1980-1981 — mpopekTop 3 Mi>KHapogHUX 3B’s3KiB. Y 1981 p. Mu-

xaiina [TaBmoBchkoro oOpamu

pexTopom JIBBiBCBKOTO Me-

JIUYHOTO 1HCTUTYTY, SIKHH ITi]]

HOro KepiBHHLTBOM OTPHMaB
CTaTyC HAaI[lOHAJIBHOTO Me-
IUYIHOTO YHIBEpCHUTETY iMEHi
Januna T'anunekoro. 3a yac
PEeKTOpChKOi KaaeHIIii mpode-
copa IlaBnoscekoro (1981-—

1998) mimoBomcTBO YyHiBEp-

UTET TOrO 4 1H- . "
CHTETY, 110 TOTO Hacy poc V kynyapax niaeHapHoro 3aciganns XXI HaykoBoi

CbKOMOBHE, 1049anu BeCTH cecii HTIL. IIpod. A. Comomopa ta mpod. M. [1aBnoBcekuii.
YKPAiHCBKOK MOBOK); MOBOKO 26 bepess 2010 p.
HaBYAJIBHOTO TPOIIECy CTaja yKpaiHChKa. To/i K BU3HAYMIM ICTOPHYHY CHaJKOEMHICTH
JIbBIBCHKOrO MEIMYHOTO IHCTUTYTY Bij 3acHOBaHOro 1784 p. memuvHoro (akyjiabTeTy
JIBBIBCBKOTO YHIBEpPCHTETY, BiTHOBIIH Tep0 Ta YHIBEPCUTETCHKY TPAIUIIiIO HaJaBaTH BU-
JTATHUM HAyKOBIISIM TouecHoro 3BaHHs Doctor Honoris causa.

ITepy Muxaiina [TaBnoBchkoro Hanexuts moHax 1000 HayKOBUX i HaBYAIbHO-MeE-
TOJMYHUX Ipallb, Y TIM 4ucii 15 MoHorpadii, 6 miapy4yHuKiB, 12 aBTOPCHKUX CBIJIOITB
Ha BUHAXOAW, 4 MaTeHTH YKpainu. BiH miarorysas 12 moxropis i 37 KaHIUAATIB HAYK.

3a moHaj miBCTOJITTS BiH BU-

KOHAB IOHAJ JBAJIILSATh THCIY

omepauii. /liana3zoH HaykoBol

1 Xipypri4Hoi AisSUTBHOCTI TIPO-

¢decopa IlaBmoBchkoro OyB
HaJ3BUYaiHO wmMpokuid. Ile
Xipypris OpraHiB LUTyHKOBO-
KHIIIKOBOTO TPAKTy, 30KpeMa
MEYiHKH 1 )KOBYEBUX IIJIAXIB;

omepariiifHe JTiKyBaHHS 3aXBO-

pIOBaHb EHAOKPUHHMUX Opra-

HiB (UTONOAIGHOI, Tapamy- ITin yac niueHapHoro 3acinanHsa XXII HaykoBoi
cecii HTUI. 3zi6éa nanpaso: nipod. b. 3iMeHKOBCHKHIA,
noir. 3. CiyxxuHcbka, mpod. M. TTaBnoBcbkuid,

HUKIB, MiIIUTYHKOBOI 3aJI03W, npod. B. Binuucekuit. 26 epesns 2011 p.

TOTMOAIOHUX 3aJI03, HAJHUP-
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SIMHUKIB); JIKYBaHHS CHUHJPOMY IOJIOPTaHHOI HEJOCTaTHOCTI Ta TPOMOOEMOOIIYHUX
YCKIIaJHEeHb B a0IOMIHANBHIA Ta €HAOKPUHHIN Xipyprii; BOpOBaJKEHHS METOIIB Jia-
MapOCKOIil, €HJJOCKOMIYHUX Ta €HJAOBOCKYISIPHUX BTPY4aHb, TeMO- Ta JiMQocopOii,
mIazmMadepesy.

TonosHi npaui BueHoro: L{Mppo3s! NeYeHN U UX XUPYpPrudeckoe jedeHne (MOHO-
rpadis). Kuis, 1966 (y cmiBasr.); Cenesinka (MoHorpadis). JIseiB, 1996 (y cmiBast.);
[ceBnokicTu minnuryHkoBoi 3ano3u (MoHorpadis). JIssiB, 1997 (y cmisasr.); TpomoOo-
eMOOoJis TUTOK JIeTeHEeBUX apTepil Ta MOoCcTTpoMOOeMOOiYHa JIeTeHeBa TilNepTeH3is:
JIIarHOCTHKA, JIIKyBaHHs, po¢inakruka (MoHorpadis). Kuis, 1999 (y cnisasr.); Ko3Hi
MaxBUHHI Tproki (MoHOTpadis). JIbBiB, 2003 (y cmiBasrt.).

BusHaHHSIM HayKOBHX 1 JUIAKTHYHUX 3100yTKiB mpodecopa [1aBnoBchKOro cTaio
obpanns aificanm wieHom HTIH (1995), Akanemii menmnaanx Hayk Yipaiawm (1997),
[Monbcrkoi akanemii mequian (1998), MixkHapoaHOT akajeMil MEIUIMHN IMCHI AJb-
Gepra IllBaitiiepa (1999). Momy asiui (1986, 2000) npucyamnu JepKaBHy Hpemiro
VYkpainu B raiysi Hayku 1 TexHiku. Cepes Bi3HaK yueHOro — opjeHu «/lpyxOu Hapo-
niB», «3HaK momaHm», «3a 3acayru» III crynens; menarxi Muxkonu [Tuporosa, JIronBika
Pumurepa, 3omora menans Ansoepra IlIBaitiepa, Benuka 3omora 3ipka MixHapomHOl
akangemii menumuHN Ansbepta llBaiiniepa. 2005 p. Buena paga JIpBiBCEKOTO HaIlio-
HaJILHOTO MEIMYHOTO yHiBepcureTy iMeHi Jlanuna [amunpkoro nmpucsoina M. [asios-

CHKOMY TTIOYECHE 3BaHHs 3aCIIy’>KeHOTO mpodecopa yHIBEPCHUTETY.

Jikapcoka komicia HTII, Ykpaiucoke nikapcoke mosapucmeo y Jlv6oé6i,
yucnenni yuni, Kkonezu, opy3i ma nayicHmu
eéxnaoarome Yo cmammio y inok nam’ami Muxaiinoei Ilagnoecokomy —

Henepeciunill 1100UHi, 6UZHAYHOMY XIPYP208i Ma HAYKOBYIO

Hpani M. I1. [1aBaoBcbKoOro B ,,Jlikapcbkomy 30ipHHKY*

1. TlaBnoBcwkmii M. JlocaraeHHs Ta mpoOiieMu Xipyprii eHIOKpUHHHX opraHiB y JIbBOBI
3a octanHi 35 pokis / M. [1aBnoBcwkwuii // Jlikapebknit 30ipauk. HoBa cepist. — JIbBiB,
1991.-T. 1. - C. 118-119.

2. IlaBnoBcekmit M. Meanuna iHTeNnireHmis i 30epexeHHs 310pOB’st Ta reHo(oHIy
Harii / M. ITaBnoscekuii, 1. Jlanenko, O. I'nareiiko // IIpaili HayKOBOro TOBapHCTBa
iMm. T. eBuenxa. T. 2: Menumuaa. Oxpemuii Binoutox. — JIpBiB, 1996. — C. 259-263.
3. Opro- 1 rerepo TOMIYHA aJOTPAHCIUIAHTAINSI eMOpIOHANBHUX TKaHWH /

M. ITaBnoBcrkuit, FO. [Mocmimans, O .Masyp // Jlikapcekuit 30ipauk. HoBa cepis. —
JIsBiB, 1998. - T. 3. - C. 17-19.
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10.

[MTaBnoBchkuit M. AkTyanbHI TpOOJEMH 3[0pOB’sl HaceleHHs YKpaiHu B
nemorpacgiunomy Bumipi / M. TTaBnoBebkuit, I. Menuyk // Jlikapcebkuii 30ipHrk. HoBa
cepis. — JIpBiB; Unkaro, 2000. — T. 8. — C. 71-77.

Memuyk . CmepTHiCTF HEMOBIAT B YKpaiHi: cydacHa TeHaeHuis / 1. Memuyk,
M. aBnoscekuit // Jlikapcekuii 30ipauk. HoBa cepis. — JIpBiB; Ymkaro, 2002. —
T. 10. - C. 76-81.

Axanemix Muxaiino [TaBnoBcbkuii (o 70-piuds Bix gHS HapomkenHs) // Jlikapchkuit
36ipHuk. Hosa cepis.— JIbBiB; Ynkaro, 2002. — T. 10. — C. 150-152.

[MaBnoscekuit M. Ilpodecop Ipuna IBaniBua J[laneHko (no 80-piust Bixg aHs
Hapomxkenns) / M. IlaBnoscekuii // Jlikapepkuii 30ipHuk. Hosa cepis. T. 14: [lo
80-miTTs Big qHs HapomkeHHs Ipunn Jlanenko. — JIpBiB; Yukaro, 2005. — C. 50-52.
Axanemik Muxaitno [laBnoBcekuit (0 75-piuus Hapomkennsi) // Jlikapcbkuid

30ipauk. HoBa cepis. — JIpBiB; Yukaro, 2006. — T. 15. — C. 255-258.

ITaBnoBchbkuit M. Penensis Ha Pykomuc kHHrH «YKpaiHChKi Jjikapi. Ku. 3.
Bibmiorpadiunmii moBigank» aBropiB S. anmimkeBwua ta I1. Ilynais // Jlikapcekuit
30ipauk. HoBa cepist. — JIsBiB, 2009. — T.17. — C. 348-349.

VYkpaincekuii iHQoOpMariitanit Oromerenp 3mopoB’s. 2001. — Y. 3. Yacommc
€. OsapkeBnya — BigHoBneHo / IlaBnoBcekuit M. // Jlikapcekuii 36ipHuK. HoBa
cepist. — JIpBiB, 2011. — T. 19. — C. 239-244.

bionioepadghiro niocomysana Conomis YEX
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IMABJIO IYHIN

25 ceprns 2015 poky nepecrtano OUTHCS ceplie OIHOro i3 HamuxX Bemukux Ykpain-
L[iB aMEepHKaHCBKOI AiacriopH, [ToyecHoro wieHa YkpaiHCHKOTO JIIKapChKOTO TOBAPHUCTBA,
aKTUBHOT'O TPOMAJICHKOTO fisiua gokTopa [lasna ITymmis.

IMTaBno Ilynxiit HapomuBcest 14 kBiTHA 1922 poky Ha TepHOMUIBIINHI B 3aMOXKHi ce-
JISTHCBKIN POJIMHI 3 aBHIM CJIaBHUM KO3allbKUM KOPIHHSM. 3aKiHUYMBILY MMHA31I0 B MICTi
Cranicnas (terep [Bano-®@paHKiBCHK), 1942 poKy po3mouaB HaBYaHHS HA MEIUIHOMY (a-
KynbTeTi y JIbBOBI. 3aBepiinB HayKy Bxe miciis BiiiHU B Himeuunni. ¥ 1950 poui emirpy-
BaB 10 CIIA, ne HocTpudikyBas aurutom (1952) i mpartoBas mikapem y Yukaro. ¥V 1988
POKY BUHIIOB Ha IEHCIIO.

IMaBno IMynziit O6ys OararomitHiM wieHOM YJIT — Bim 1960 poky cmiBmpamroBas 3
VIIT y mrrari LutiHo¥ic sk pe)epeHT CTYACHTChKOT MOJIO/I, a MOTIM sIK wieH [oj10BHOT
ynpasu. OmnikyBaBcs ,,MEIUIHOIO TPOMAI0I0, 0COOIMBO MOJIOJMMH YKPATHCHKIMH JTiKa-
psamu. 1977 poxky, micns nepesenenns [onosroi ynpasu YJIT [liBHiuHOT AMeprku 3 Hbto-
Mopka 10 Ynkaro, opraHisyBaB MeIUUHHiT apXiB Ta GiGMiOTeKy i CTaB iX AMPEKTOPOM.
bibnioTeka HapaxoBye MOHa 2 THCAYl TOMIB MEJIUYHUX BU/IAHb.

Bin BumaB yHikanpHHNA 30ipHHK — ,, YKpaiHCHKU MeTUIHUH apXiB, 14 TOMIB SIKOTO
MIPUCBSIYEHO BUJIATHUM YKpaiHChKHM JikapsiM. byB aBropom nonaz 250 6iorpadiyHux Ha-
puciB, ormyOIikoBaHUX Y «JlikapchkoMy BICHHKY* Ta yKpaiHChKHUX dacomucax. [linrorysas
,,bibmiorpadiuni Marepianu 10 ictopii ykpaincbkoi meauunau‘ (1986), OyB aBTOpOM ABO-
TOMHHUKA ,, YKpaiHCBKIi Jikapi® 3a penaxmieto f. [aniTkeBrya (0i0miorpadiqanil OBITHUK,
JIbBiB-Yukaro, 1994). Oxpemo nepesunas nasHi Bunauus YJIT y JIbBosi ipo 25-mitTst To-

BapHCTBa, TIPO ,,MeanyHy rpoMay Ta mmurtaib iM. Murpomonura Aaapes [llentumpko-
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ro ,,Haponna niununs“. Bys mocrifinum nonucysadem 10 Bunans YJITTIA | Jlikapcbkuii
BICHHUK", Zic TMyOJIiKyBaB MaTepialiy Mpo JIKapiB, sIKi BiTIHIILIA 3 KUTTS, CTATTi 3 HATOAH
I0BiIeHMX J1aT. BiH, 30kpema, € aBTopoM ImyOitikaiii mpo aisuibHicTb [Bana [Tyimios — nep-
IIOBiKpHBada X-IPOMEHIB (pEeHTTeHIBChKIX). HanexxaB o pemakuiifHOi paan )XypHaITy
HAramit”. ByB OararopiyauM MerieHaToM ,,EHIMKIONENIi YKpaiHO3HABCTBA ™, BUCTABOK
YKpaiHCHKOTO eKCITiOpHCy.

VY 1989 porii nokropa [lasna ITyHmist Oys10 Haropomxkero [TouecHoro rpamororo YJIT
[iBriunoi AMepuku. Moro 6y10 o6pano aiticaum wienom HTIIL V Gepesni 1996 poxy 3a
«BHMJIATHUH BHECOK Y PO3BHUTOK icTOPIl yKpaiHChKOT MenuiiMHm» Buena pana JIbBiBCbKOTO
HAITIOHAIEHOTO MEAMYHOTO yHiBepcuTeTy iM. Jlanma [amumpkoro obpana [TaBna [Tysmis
[TouecHum noxropom yHiBepcutery. Y 1997 poui IMasno Ilynniit craB [ToyecHum uie-
HOM YKpalHCBKOTO JiKapchKOro ToBapucTBa y JIpBOBi. HaropomkeHwii Menamio iMeHi
Map’sna [Tanunimza. YnciieHHi rpaMoTH, JUIIOMH, HOJSKH, SIKi OyJI0 OTPUMaHO JIOKTO-
pom IlaBmom ITyHziem, 3acBiAUyrOTH HOTO HAa3BHYAIHO BEIUKi 3aCIIyTH B IPUMHOKEHHI1
CJIaBU yKpATHCHKUX JIIKapiB Yy IIJIOMY CBITi.

Bucnoentoemo ceoi naiiznuowi cniguymms poouni ma 61u3sKum nOKiliH020.

Biunaa naw’ames!
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MABJIO TKYJIb

2 nucromnaga 2015 poky nomep nokrop [lasno [Ixyis. Lo Tpariuny 3BiCTKy 3 IIH-
OoxuM OoJieM cpHifHsUIa YKpaiHChKa MeIUYHa TpoMaaa B YKpaiHi Ta B CBiTI. AJKe 15
JlronuHa npotsiroM 95 pokiB CBOTO KUTTS Oyina aKTUBHHUM Jis4eM yKpaiHCBHKOI JliKap-
cbkoi giacriopu y CIIA, Haa3BuvaitHo 6araro 3poduiia s 30epeskeHHs] YKPaiHChKOCTI
cepen Jyikapi sk y CHIA ta B mimomy cBirti. 31 3100yTTsIM YKpaiHOIO HE3aJeKHOCTI
[TaBno JIxysb BUSBHB cebe sIK MIeApUi MEIEHAT Ta OPraHi3aTop XapuTaTHBHOI TI0TTIOMO-
I'M MEIMYHUM yCTaHOBaM YKpaiHH, CTaB aKTHBHUM CIIOJIBH)KHUKOM YKpaiHCHbKOI HayKn
Ta KyapTypH. Bin OyB KOOpAMHATOPOM HaJlaHHS HEOJHOPA30BOi ryMaHITapHOI JOIIOMO-
ru 6aratbOoM yKpaiHChKHUM BHUIIIMM HaBYaJIbHHUM 3aKJiajiaM, TOBApHUCTBY ,,[Ipocsira®, Ha-
ykoBoMy ToBapucTBy imeHi [lleBuenka. Jloktop Jxynap OyB iHIIIaTOPOM 1 KEpIBHUKOM
NepekyaliB yKpaiHChKOI0 MOBOIO HU3KH aHITIOMOBHHMX HAayKOBHX BHJaHb, 30KpeMa, Ta-
KHX €KCKJTFO3MBHUX BIIOMUX KHUT: ,,ATiac anaromii Hetrepa, ,,[imocTpoBanuit meany-
Hui cinoBHUK Jlopnanna, ,,Menuuna emOpiosoris® 3a Jlarmanom.

ITaBmo xynp HapoauBcs 14 sxoBTHS 1921 p. B censHCBKiN poauHi Ha TepHOMiIb-
muHi. MennuHi cTyaii, posnoyari y JIbBoBi J[pyroi cBiTOBOI BiliHH, NPOJOBKUB Y aB-
cTpirickkomy MicTi I'pam. V 1949 p. #ioro ponuna Buixana no CIHA, ne y 1952 p. Bin
po3royaB MEAMYHY MPAKTHKY Yy mTarax [uriHolc 1 Miunran. Mosoanii jlikap npoimos
criemiai3aiio 3 OTOpUHOJApUHTONOTIT Yy BeliHChbKOMy yHiBepcHuTeTi. 3roIoM 00panu
YWICHOM AMEpPUKaHCHKOI aka/ieMii OTOPHHOIAPUHTOJIOTIT Ta YJIeHOM AMEPHKAaHCHKOI KO-
nerii xipypri. Bix 1960 p. mpaimioBaB y BeiitHCbKkOMY yHIBEpCHUTETI, OTPHMAaB MOCATy
KJiHIYHOTO Ipodecopa, craB [Ipe3unenrom Miunrancekoro Ta Jlerpoifrcbkoro oropu-

HOJIAPUHTOJIOT1YHOTO TOBAPHUCTBA.
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Iopsn i3 HayKOBOIO Ta JiKapchkoro misumbHicTIO ITaBmo J[Xymp menpo BimmaBaB
CBIill TaJIaHT TPOMAJICHKIN poOOTI cepen ykpaiHchKoi aiacriopu [liBHiuHOT AMepukH, 3a
mo y 1973 p. Big3HaUMIM 3BaHHAM ,, YKpaiHeIb pOKYy"* i HAarOpOIWIH IpaMoToro. [laB-
so JIKynb ayxke 0araro 3yCHIIb NPUKJIAB IO BUBYEHHS Ta MPOIAryBaHHS YKpalHCHKOT
MeamgHoi TepMminomnorii. [Ipotsarom 30 pokiB OyB roJOBHHM pemgakTopoM ,JIikapchKoTro
BICHHKA“ — €IMHOTO y CBITI YKpaiHCHKOTO 3arajbHOJIIKAPCHKOIO XXYpHaJy, PeaaryBaB
Ot cto BUITycKiB. ByB WwiIeHOM pemakimiifHOi Kojerii foBineifHoro 30ipHUKA ,,25-TITTS
VIIT ITA* (1975), ronoBHUM pepakTopoM 30ipHUKIB ,,MaTepianu 10 icropii ykpaiHChKOT
vequmuan" Ta ,,40-miTTs YJIT ITA*. 3a iforo pemakuieto y 1988 p. Buiimuia B CBIT CBIT
»IIpomam’sitHa kHura cBsATKYBaHb 1000-miTTs Xpemenns Pyci-Ykpainu®. [lounnaroun
Bix 1987 p. I1aBno Jxynp penaryBaB MEIUYHI CTATTi A0 aHIIIOMOBHOI ,,EHIMKIONIENIT
VYxpainn®, axy Bunanu y Kanazi. 3a aktuBHy pepakuiiiHy npaio ['onosna ynpasa YJIT
[TiBaiuHO1 AMepuku Haropoamiaa gokropa JDxyns [TouecHoro rpamororo, a y 1985 p.
obpanu [TouecHum unenom YJIT TTA.

VY po3mosax i3 [TaBnom J[>KymneM He OHMH pa3 JOBOTWIOCH UyTH MPO T€, IO BiH 3a-
B/ BIPUB Y BIIIPO/DKEHHSI HE3aJEKHOI yKpaiHChKOI JepkaBu. [IpoxuBIm naneko Bix
pigHO1 3eMuti moHax 70 poKiB, BiH AOKJIA1aB YMMAJIHX 3yCHIIb IS 30epekeHHs HalllOHAIb-
HOI aBTEHTHYHOCTI cepeJl yKpaiHChKO1 aiacriopu. 3i 3100yTTsM YKpaiHOI He3aIeKHOCTI
pO3ToYaBCs HOBHH €Tal TPOMAaICHKOI AismbHOCTI HokTopa JLxymst. Y 1992 p. fioro obpamu
npesuneHToM CBiToBOI (pezreparii ykpaiHChbKHX JIIKapChbKHX TOBApHUCTB, a y 2000 p. cra
if [TouecHnm mpe3umeHToM. [1i1 HoTo KepiBHUIITBOM MIPOBEICHO BEIHMUE3HY POOOTY 1010
PO3BUTKY KOHTAKTIB YKpaiHCHKHX JIIKapiB 13 CBITOBOIO JIIKAPCHKOIO CHIIBHOTO0. 3a Horo
akTUBHOI y4acti BinOymucs Tpu Korrpecu COVIIT y HaiOmbII 3pOCiHIIIeHnK perioHax
VYkpainu —y Xapkosi (1992), TninponierpoBcbky (1994) ta B Oneci (1996). [Tasno Txyns
HEOHOPA30BO BiJBiyBaB YKpaiHy, 30KpeMa y BUJAaBHUYNX CIIPABax.

Binznauatoun Bucoki 3aciyru [lasna J[xyins y rpomaickkiii poOoTi Ta HayKoBi 3/10-
OyTku, y 1991 p. #toro maropoamnu I'pamororo [1anu [Bana-Ilasma I, mprucBoinu 3BaHHS
Honoris Causa Onecbkoro (1996) ta JIpBiBchkoro (1998) MenquuHUX yHIBEpPCUTETIB, Y
1997 p. ctaB Ilouecanm wienom YJIT y JIsBoBi. Lli 3BaHHS Ta HATOpOIH, iHII YHUCICHHI
JIUTUIOMH Ta TOJSIKK 3aCBIUYIOTh HaJ3BHYaiiHO BEJIMKY IOBAry 10 MOTO THTaHIYHOI
mpami Ha HUBI MPUMHOKEHHS Y CBITi ClIaBU YKPaTHCHKUX JIiKapiB, 30epeskeHHs yKpaiH-
CBKOCTI JIJIs1 MOJIOJIINX MOKOJIIHb.

Meouuna zpomada Jlveisuwunu, Yxpaincoke nikapcoke mosapucmeo y JIveogi,
Pexmopam i npoghecopcvko-euxnadaypvkuil cknad JIb6iecvko20 HAYioHANbHO20 Me-
ouunozo ynigepcumemy im. /lanuna I'anuyvkozo, Jlikapcvka komicia Haykosozo mo-

séapucmea imeni Illesuenka enubdoxko cymywms 3 npueody 6i0xody y eiuHicmv enu-
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Kozo cuna Ykpainu, wjupozo nampioma ooxkmopa Ilaena /[xcyna. Taxkux nwoeii y
ceimi nebazamo, oyxyce donsaue ix empauamu. Heeumoeno 6asxcko yceioomnrosamu,
W0 11020 83Hce HeMa€ Ha Yill 3eMJli, W40 GiH JHcumume auuie y nam’ami.

Hus3zbko cxunaemo 2onoeu y 2nubokiii nogasi 0o ceimnoi nam’ami I[laena /[rcyna.
Bipumo,uio éce meopene nHum 006po, 03ueamumMemuvcs 6 AH0OCHLKUX CepUaX 006IK).
Cknaoaemo wgupi cniguymms 11020 piOHUM i OJU3LKUM, PO3OINAEMO PA3ZOM I3 HUMU
Heeumoenuil 6ine ympamu. Xait I'ocnods oae im cunu nepexcumu yi 8axcKi Xeuaunu,
a nokiiinomy oapye Llapcmeo nebecne ma ¢iuHuil cnokii Oyuii.

Biunasa nam’ame!
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Eppen TACAH

T'TPKAM BLJIb ITIPABIH

(00 110-i piunuui 6i0 napodicenns Ocuna /[310isa)

KaxyTs, MrofqmHa KUBE JOTH, TOKH MaM ATAIOTh ii 100pi crpaBu. CTapoXwiIu cena
baBopiB TepHOMUILCHKOTO PaiOHY 3 BASYHICTIO 3raayroTh Jiikaps Ocuma J[3siBa, sKuii
nmponas Oe3BieT B mepmri qHI [pyroi cBiToBOi BiliHH. XOOWIN 9yTKH, 10 B TepHOMOMI
HOro 3aapelTyBalid €HKaBeANCTH 1 BIIIIPaBUIIM Ha CXIiJI.

[Ipi3BuIe s 3HAWINOB Y JOBITHUKY ,, YKpaiHCHKI JIiKapi®,
sxuid Bunyctiin Haykose ToBapuctso im. llleByenka y JIbBo-
Bi Ta YKpaiHCBKe Jlikapchke ToBapuCcTBO [liBHIYHOT AMEpHKH
(JIeBiB; Ynkaro, 1997). Binomocrti cBimguatse: ,,J[3s1i8 Ocum
Hapomuscs B TepHormoi, ne B 1924 p. 3akiH4uB riMHazito. Me-
JuHi cTyaii npoinioB y JIbBIBCbKOMY YHIBEPCHUTETI, a ILITH-
TaJbHY MPakTUKy — B TepHomoni. Y 1941 pori 3aapemroBaHuit

Ta BUBe3eHui 10 Cubipy, ae i 3arunys. Ha xanb, He Brajocs

BCTAaHOBUTH Hi JIaTH HAPOIHKEHHS, Hi CMEpTi®.

Ocun I3s11iB, 1930-mi pp.

MeHi 3aX0T1IOCS JOIIOBHUTH IIi CKYIIl PSLIKH MPO 3eMJISIKa
i g po3MoYaB MOMIYK. 3 OCBiTy IOIIYKOBOi poOOTH 3Haro, mo B 4epBHi 1941 p. Gara-
ThOX B’s13HIB 3 TepHomnous BinnpaBuiu Ha Ypai, 3okpeMa B UessiOincbKy obnacts. Tyau i
anpecyBaB cBiii 3armuT. 3 ynpasninasg @Ch y UensbiHchKil 00macTi HamidIIIA JOKYMEH-
TajbHa BiAOBiNE: ,,/I3a11B Ocun IBanoBuu, 1905 p., ypomskenens M. Craniciasa TepHo-
minbebkoi obmacti (konwmrHs [onpmna), ocBiTa BuIa, 3a mpodecieto mikap... o apemry
MPALFOBAB 3aB1IyIOUYUM 00JIACHOTO IKIPBEHEPOIOTTYHOI0 AUCaHcepy y M. TepHonoi...
[IpounTaBmy, moaymas, Mo 3 MiCIIeM HapOIPKEHHS MIOCh HaruTyTam. Amke M. CraHicia-
Ba B TepHomiibehKii 00macTi He Oyino. Tox Halmepiie B3sBCs pO3raayBaTH 10 3arajKy.
Jomowmir TepHonostanH KOpko Bopornd, crH penpecoBaHoro ikaps okyiicta He-
cropa Boponnua, sikuii po3nogis, mo O. J[3s11iB nepedyBaB Ha Ypaii pa3oM 3 HOro 6arb-
KOM, KOTpHii, 0 pedi, IIacMBO MMOBepHYBCcs. [IpueMHO 31MByBaia 3BICTKA, IO CECTpa

Ocurna — Muxaiinuaa merikae y JIbBoBi, a ieminauis Bipa JlooporBop — y TepHormoni.
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S 3yctpiBes 3 Biporo, 1 ii crioraau TOMOBHIIN T€, 40T0 He OyJ10 B JoKyMeHTax. Ocul Ha-
pommBes B Cranicnasi (tenep [Bano-PpaHKiBCBK) y ciM’1 3ami3HnYHAKA. Ko MamokoBi
BUIIOBHMJIOCS] TPU POKH, OaTbka repeenu Ha podoty B TepHoninb. Tyt Ocun 3akiHunB
TiMHa3if0, a MEMYHY OCBITY 3100yB Y JIbBIBCHEKOMY YHIBEpCHTETI.

ITin yac monbCHKOT OKyMNawil yKpaiHLEeBl HeJEerko Oyiio 3HaWTH PoOOTY B MEIMYHUX
3aknanax TepHomnomst. OmHAK MOJOIOMY CIIEIIialliCTOBI TOIMIACTHIIO BIAIITYBATHCS JJOMAIII-
HUM JiikapeM y baBopiBcekomy ¢dinbBapky. 1930 p. ponuna /1351118 ociia y boMy celti.

Ocwum [I3571iB 3aCITy’KUB IOBIp S Y CEJISTH, SIKUM HaJaBaB OC3KOMITOBHY MEIMYHY IO-
nomory. BiH OyB uyiHHUM 1 yBa)KHUM, HaMaraBcs 110abOPUTH TAI[IEHTIB, BCEIISIB HAIIIO
Ha OXy)XaHHS. bim3pKo 1eB’sSTH pokiB *xwuB i mpamtoBaB O. JI3saaiB y baBoposi, Ta, Ha
KaJlb, 1 KOro He MUHYyJa MOOLITI3aLlis Y MOJIbChKe Biiichko. Cily)KHB BIiCBKOBHM JIIKApeM
Ha TepuTopii [TompImi. 3 TOYaTKOM HiMEIFKO-TIONIECHKOI BifHU y BepecHi 1939 p. moep-
HyBCs B Ykpainy; ajpke y TepHomnoii, Ha Bynuni bpoBapHii, Horo yekana ciM’si: Apy>KHUHA
Credanis, nouka Jlecs Ta Tpupiuauii cuH FOpxo.

[icns ,,Bu3Bosnenns™ 1939 p. BopotTs B baBopis yxe He Oyi10. He crano Hi dinsBap-
Ky, Hi HOro BiacHUKa. PajsHCbka Biaja, JEMOHCTPYIOYM IIOKa3HY I'yMaHHICTb, HaJaja
sikapesi poboty B Tepuomomi. Tpumisitun’ situpiuauit Ocun 35118 040muB 001acHU
IIKipBEHEPOJIOTIYHUH qucancep. TpUBOXKHO OyJI0 B YepBHEBI THI COPOK mepmioro y Tep-
HOIIOJII: apeIITOBYBay iHTelireHiit. Cepen norepninux Oy i foro koseru, npy3i. Oj-
HUX BiJIpaBIUIN HA CXif, iHOI mepeOyBand Mif CIiJACTBOM y B’S3HUIN. 310TaayBaBcs,
MaOyTh, 110 1 32 HUM BXKE CTEKUIH YyeKicTH. [1le Mir B4acHO 3HUKHYTH, ajie TO/Ii TOTepIIijia
0 cim’s. Ta it He MOYyBaBCs BHHHUM IIepel HOBOIO Biaor0. Panime OyB wieHOM ,,I1po-
CBITH", TOJIOBOIO MICIIEBUX CIIOPTUBHUX TOBapHUCTB ,,Cokin®, ,,[Tomimisa™, a mikapem cTaB
3a MOKJIMKaHHSM, [IPAIIOBaB CyMIiHHO. [ToiTHKOO He 3aliMaBCs.

27 yepBHs1, Ha MIOCTHH AeHb BiitHu, O. J[3s/1iBa 3aapeiuTyBaiu pa3oM 3 IHIIUMH JIiKa-
psmm, 30kpema 1. Barkom, H. Bopormdem, T. Muctokom, T. Caem. Yeix BimnpaBuiu 10
B’ﬂSHI/lL[i. Ocwumna 3BUHYBAaTWJIN B TOMY, IO 3 ,,MOMCHTY BCTaHOBJICHHA pa[lﬂHC])KO.ll Bj1aan
B 3axigHid YKpaiHi BiB aHTHPAISHCHKY ariTallil0 cepel HaCeIeHHs, CIIPSIMOBAHYy Ha JIHC-
KPEIUTALIIF0 3aXO0iB, 10 IX MPOBOMWIIN MMApPTis 1 paasHChKa Biaga‘“. Jlikap 3amepedyBaB
CBOIO BUHY, aJIie HOro pa3oM 3 IeCATKaMH iHIIHNX 3aapelITOBAaHUX eTamyBaln y M. BepxHii
VY daseit YensaOiHChKOT 00J1aCTI 17151 IPOJAOBKEHHS CIIiICcTBa. Be3iu maiike miBTopa MicsIis.

12 cepmas 1941 p. B’s3HI npuOynu Ha Micre. Y TOKyMEHTaXx, siKi 30epiratoTeCs B
ApxiBi 'onoBHoro inpopmaniiinoro 6topo MBC VYkpainu, € takuii 3anuc: ,,I3 Tropmu
M. TepHomost eBakyiioBano 1141 B’sa3uIB (995 3 HEX 3maHO Y BepXHBOypaibCcbKy THOP-
My..., a pemty — B Tiopmy Ne 3 M. Marnitoropcbka). 3BiibHeHo — 217, po3crpissiHo — 560,

3aJUIIUIIOCS B TFOPMi — 5. JIpyroro JUITHS, K TUTBKH paJsHCHKI BifichbKa 3amunmiy Tep-
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HOIILJIb, MIII[AHU BITYMHWIIU TIOPMY, JI€ TTOOAUMIIM COTHI MOHIBEYSHUX TPYIIiB, CAIUCTUYHO
3aKkaToBaHUX Jroned. Cepell TUX, XTO IIyKaB IMOMDX 3arHOIMMH CBOIX pimHUX, Oyna i Ha-
cts — Maru stikaps Ocuna J[3s1iBa. CuHa BoHa He 3HalnuIa.

VYV YensabiHCHKiM 00MacTi TEPHOMITBCHKI JTiKapi mepedyBanu B OfHIN TIopMi. K
HAJI€I0, 110 OCh-OCh 3aKIHYMTHCS 1IeH JKaX, CIPABEIIMBICTb IMEPEMOXKE 1 X 3BUIBHSTH.
ATie cITiICTBO TPUBAIIO, X0U AOKA3iB He Oyi0. Sk cBimunTh odimiitHa BiIIOBIAb PO TOTIO
B s3us1 O. J[3s1:1iBa, oro moBTOpHO 3aapeuiryBanu 4 mucromnana 1941 p. YHKBC y Ue-
T01HCHKIN 00TacTi, 3BUHYBAaTWIO HOTO B TOMY, IIO ,,liepeOyBarodn B KaMepi TIOPMH, BU-
CJIOBIIIOBAB CEpe/ CIIBKAMEPHHUKIB KOHTPPEBOJIOLIITHI HACTPOI IMOPA3KOBOIO XapakTepy,
MOUIMPIOBAB HAKJICTTHUIBKI YyTKH NP0 3aXOAW MAapTii 1 PaasSHCHKOrO ypsiay™. 6 TpyaHs
1941 p. 3aBeneHO KpuMiHaIBHY crpaBy 3a CcT.cT. 58-10, 58-11 KK PP®CP. 26 ueppus
1942 p. M3sxis O. . momep Bix mapaiidy cepiis B TEOpEeMHiH JikapHi M. BepxHiit Y parneit.

[Ticys BIHU TEPHOMIIBCHKI MEIUKH, KOTPHM IOMIACTUIIO TIOBEPHYTHUCS 3 ypalib-
CBKHX TabopiB, po3moBiganu, mo O. J[3s11iB momep y Oaparli Bif roioxy, HEmOCHIEHOL
npari Ta 3HylaHb, Ha 36 POLli XKUTTA, TaK 1 HE JOUYEKaBIIKCh BUPOKY 32 C(haOpUKOBaHU-
MM 3BMHYBadeHHsAMH. Moro npuitHsiia ayka ypambchka 3emist. IToMep nanexo Bix 0T40ro
Kparo, JI0 SIKOTO CIIOJIiBaBcs MoBepHyTUCS. Ta He cynmIocs. ..

[Ticxnst Toro, sx Ha TepHominbimuHy B 1944 p. BcTymuia YepBona apwmisi, Matu Hacts
BUpYLIMJIa Ha nomryku cuHa. [ToOyBana B Oararbox micrax Ykpainu. Po3nurysana, Hama-
ranacs BiIHaTH Oomail AKuiick CIif, o0 JOBigaTHCs PO J0I0 ciHa. OTHAK TapeMHO.

JpyxuHa 3po3yMijia, 10 paasHCbKa Biajga He MPOCTUTh Hi i, HI AITSM TOrO, 1O ii
YOJIOBIK Ta 0aTbKO HiTeil — ,,Bopor Hapomy“. CiM 10 mmepecitigyBaTuMyTh, MOXKIIUBO JIETIOP-
TytoTh. Tomy nepen npuxonom UepBoHoi apmii, 3a cripusiHHs Asiapka — Mukonu [lixypka,
sikui iprOyB 3 HiMewuwaw, ciM’s1 Buixana 3 Ykpainu. Skuiick gac nepedyBaiia B Tabopax
JUIs IepeMilleHux oci0, a micus BiliHu emirpysaia 1o CILA. 1998 poky cun FOpko, sikomy
HAa "Yac apemTy 0aTbKka Oyso 6 poKiB, BiIBiZaB MiCTO CBOTO IUTHHCTBA, 3yCTPIBCS 3 POIH-
HOIO, TOAI ¥ Ji3HABCS MPABAY MMPO CTPAAHUIBKUN UISX 1 TpariuHy J0Jr0 OarbKa.

Jlne yepes miBCTOMITTA, 7-T0 6epe3Hs 1995 p., mpokyparypa YensOiHchKo1 06macTi
peabinityBana O. J[3siBa. SIkuii HEeBUMOBHO TIEKYyUHii 1 MipKuii O1/1b BUKIMKAIOT 111 CIIO-
TaJIH. ..
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XPOHIKA APYI'OI'O HIBPIYYA 2015 POKY

19 Bepecus 2015 poky BigOys10Cs CHiNbHE 3acigaHHS YKPAiHCHKOTO JIIKAPCHKOTO
toBapuctBa y JIpBoBI, Jlikapchkoi komicii HaykoBoro toBapuctsa imeni Tapaca Illes-
yeHka Ta Acorianii XipypriB JIbBIiBIIMHN NPUCBsiUEHE 85-piudio Bij JHS HAPOIKECHHS
BUJATHOTO YKPAiHCHKOTO BYEHOTO, 3HAMEHHUTOTO Xipypra, pekropa JIpBiBChKOTO Hamio-
HaJBHOTO MEJMYHOTO yHiBepcutety imeni Jlanuna [anuipkoro Ha mpotssi 1981—1998
pokiB, akagemika Muxaitna IlerpoBuua ITaBnoBcekoro. BoHo BinOynock y nekiiiiHii
aynutopii kadeapu xipyprii Nel JIHMY, sikoro Bin kepyBaB y 1976—2013 poxkax.

VY BuIepTh 3anmoBHEHiH 3aii Oynu uucneHHi koiern M. ITaBnoBcbkoro, oro y4Hi,
aJpKe BiH MIATOTOBUB MaiKe MiB COTHI KaHAUAATIB 1 Maibke 20 TOKTOPIB HayK. 3acigaH-
HS1 BCTYITHUM CJIOBOM PO3II0YaB OJMH i3 HOTO Y4HIB — 3aBiayBad Li€i Kapeapu, JTOKTop
MEIMYHUX HayK, npodecop Onexciit JlykaBenbKuid.

[Ipo >kuTTEBMI Ta TBOPYMH IIISX CBOTO BUMTENS — BYEHOTO, Xipypra, rmarpiora
VYkpainu JieTaibHO po3MOoBijia JOKTOp MEJHUHUX HayK, npodecop kadeapu Hina boiixo.
Bomna Big3Haunna, mo Muxaiinom [1aBnoBcekuM Oyito BUKOHAHO Oibire 20 THCSY OTIe-
palliii, HarMcaHo COTHI (GyHAaMEHTAIbHIX HAYKOBHX IPallb, JIOCSITHYTO 3HAYHUX BHUCOT
Y PO3BUTKY MEIUYHOI HAayKH, 3a 10 BiH OyB JBiui ynocroennii Jlep>kaBHoi mpemii y ra-
Jy31 HAyKH Ta TEXHIKH, 0araTbox Jep:KaBHUX Ta MIKHAPOJIHMX BiJ3HAK. OYOIIOI0YH BY3
B YacH TOTaJIiTapHOTO peskumy, Muxaiino [TerpoBuy, sik cripaBXHil IHTEJIITCHT-TIATPIOT,
3aBXK/IM CTapaBcs 3aliMaTh MPOYKPATHCHKI MO3HUIIII.

OnnokypcHuk M. I1aBiOBCHKOTO JOKTOp MEIMYHHUX Hayk, mpodecop Onexcanap
Kinepa, apyx06a skux po3rodanach Ha CTYJICHTCHKIW JIaBi y JalleKOMy ITOBOEHHOMY
1948 poui, Temio oxapakTepu3yBaB CBOrO TOBapHIla ,,0e3 TUTYJIIB Ta 3BaHb . 30Kpema,
OyJ10 BiZi3HA4YEHO, 11O B Yaci MOCWJIGHUX MepeciiyBanb Iicis BOuBcTBa S1. [anana y
1949 poui, [TaBIOBCHKHIA, SIK KOMCOPT KypCy HEMAJIO MIPUKJIIABCS JI0 TOTO, 110 IXHIX Of-
HOKYPCHUKIB MIPAaKTHYHO OMHUHYJIH pernpecii. [[pomoBels 3rafas, sik B 4acu BOHOBHUYO-
ro arei3My BOHH Bif3Hadanu Pi3aBo Ta Benuknens, sk Haa3BUYaliHO KOMYHIKaOeIbHUN
M. TlaBnoBchKHil OyB JyIIEI0 TOBAPUCHKUX 3YCTPiveii, 3aX0OIUIIOBABCS KOJICKIIIOHYBaH-

HSIM, BCE JKUTTS BUBUaB icTopito Meauuuuu. e y 1990 poui BiH, sik pekrop JIbBiBCHKO-
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ro JIep>KaBHOTO MEIUYHOTO IHCTUTYTY, JO3BOJIUB IPOBECTH YPOUYHCTOCTI , IPUCBSUCHI
MuTpomnonuToBi Auapero HlenTumpkomy, Tyske TiuBCs 3HaiioMcTBOM i3 Biaankoro ka-
takomOHO1 YI'KI] Bosomumupom CTepHIOKOM.

JagsHiit ToBapum Muxaiina [1aBTOBCEKOTO BiIOMHI BYCHHI-OHKOIOT TOKTOP Me-
JMYHUX Hayk, npodecop bopuc BinuHchkuii, oxapakrepusyBaB HOro, sk 3pa3ok Tiel
€BOJIIOIII, SIKY Y APYTii MOMOBUHI XX CTOMITTA BiAOyIack i3 MiCIIEBOIO iHTEINITCHITIETO.
Ha npors3i maibxe 60 pokiB ixHi KUTTEBI Ta npodeciiiHi TOporu MUK HapaenbHo,
xoua M. IlaBnoBcrKkuii OyB y9HEM TaKOTO CBiTHIA Xipyprii, sik mpodecop ['eopriit Kapa-
BaHOB, a b. BiTMHChKUIT — BUXOBaHEIb HE MEHIII BiloMoro BueHoro ['aBpuia KoBryHo-
Brya. M. [1aBinoBcekuit OyB mepmmuM pekTopoM JIBBIBCHKOTO MEIIHCTUTYTY i3 ,,MicIe-
Bux", a b. binuucekuit maiixe 20 pokiB nparoBaB pa3oM i3 HUM B pekTopati. Muxaiino
[TerpoBuu OyB HaA3BMYANHO IyIIEBHOIO JIIOAUHOIO, EMOLIHHOI0, CEHTUMEHTAJIBHOIO —
HE pa3 , YCBIJOMJIIOIOUM CBOE OE3CHUIUIS Mepell XBOPOOOO MallieHTa, BUTHPAB CIHO3H.
,,MeHi #oro ayxe Opakye, K J0Oporo apyra” — cka3aB Ha 3aKiHYCHHS CBOiX CIIOTAJliB
b. Binuncekuii.

Baratopiunnii kepiBHUK JIpBiBCHKOI 00JacHOI KITiHIYHOI JiKapHi, ska Oyima oCHO-
BHOIO HABYAJILHOIO KJIIHIYHOIO 023010 MEIUYHOTO IHCTUTYTY, KaHIUAAT MEIMYHUX HayK,
nmoreHT bopuc KpuBKo mominuBes cBOIMH cmoragamMy Mpo CIiBIpario i3 Muxaitinom
[TaBIOBCHKHUM, SIK PEKTOPOM By3y. BiH Biji3HauuB, 1m0 pekrop M. [1aBioBchkuii, mompu
BCIO CBOIO HaJ[3BHYAMHY 3aHATICTb, IPEKPACHO PO3YyMiB IPOOIEMHU MPAKTHIHOI MeIH-
LUHH, 3 HUM OyJI0 JIETKO BUpILIYBaTH iX. ,,5] 70 TenepimHboro yacy 30epiraro sikHaii-
Kparti crioraau mpo e, — ckazaB b. Kpusko.

Jlikap-remarosior Banentuna Open — nouka npodecopa ['eopris Kapaanosa, y
CBOIX CIIOTa/IaX BiI3HAYMIIA, III0 CBOEIO BEIMYE3HOIO TF00O0B F0 10 Haykn Muxaiino [Tas-
JIOBCHKMH HaJMXaB OTOUYIOUHUX 1 3aJMIIUB iM LIed MOTAT Ha Ni3HAHHS TNIMOWH MEAULIUHH
Ha BCE XKUTT.

VY Buctymni Jikaps-odranpmoriora , 6araropiunoi penpecosanoi [anuuu ['yn3s Mu-
xaino ITaBnoBChKHit TOCTAB, SIK JIIOANHA, 110 TOTOBA 3aBXK/IHU JIOTIOMOTTH KO)KHOMY, XTO
3BEepTa€ThCs /10 Hel. BoHa po3noBiia npo cBOi KUTTEBI EPUIIETIi MiCIIsi TOBEPHEHHS 13
3aclaHH, PO HOTo BeNUKy 100poTy Ta 1oOpo3uuiIuBicTh. [IpucyTHI TeIIo cipuitHsIH
Bipu I. I'ya3e, npucesuennii M. [1aBnoBcbkoMmy.

Joxtop menmunux Hayk B.KomowmiiinieB, kanamnaT Mmennyanx Hayk P. Bameba ta
nokrop B. XKemena npencraBuiiv yBasi NpUCYTHIX JOIOBI/Ib PO JOCBiJA KIIIHIKK B Mi-
HiiHBa3MBHOMY JIiIKYBaHHI JKOBYEKaM’ sHOi XBopoOm Ta 1i yckiamHeHb. Lleit HaykoBwmii
HarpsiM OyB OJIHUM 13 YHCICHHUX JITHI HAyKOBUX PO3MpalloBaHb akajeMika Muxaiiia

ITaBaOBCBKOTO.
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Tonosa VJIT nokrop Meanunux Hayk AHJpii ba3wieBny 3anpocuB MpuUCyTHIX Bif-
BilaTH MEMOpiallbHy BHCTaBKY IMPHUCBSIYEHY 85-piudio Bif MHS HapokeHHS Muxaiina
[TaBi0OBCHKOTO, siIKa PO3rOpHYTa y mpuMinicHHi My3er ictopii Meauuuuu [annduHu
iM.M.ITarunmmHa.

Ha mpots3i cBoro skuttss Muxaiiinosi [1aBi1oBChbKOMY TOBOAMIOCH IEPEHOCUTH HE-
JIETKi KUTTEB1 BUMIPOOyBaHH:. [[bOMy IPHCBSIYEHO BipI, KW YBIHIIIOB A0 MOSTHIHOT

30ipku 3. MacHoro ,,Ipu ooeperu” (2003 p.).

Muxaiinosi Ilasnoecokomy

Tu 6auus pizui panu y sorcummi,

A cam ompumae naiicmpawiniuly pany —
Bio noocvkoi nHegosunocmi ma nioaomu,
Ty, na aKy nema HiaKo20 OANLIAMY.

Ane 3eaoaii: Cnacumens po3n s,

1 6iokynue epixu Bin nawi na xpecmi.

I mu, 3yinuewiu 3you, nioew dari,

Tu mycuws imu 11 006po Meopumdv 8 Hcummi.

bo mu Llinumens ¢, 60 mu — Yuumerno,
L]o n100sm cebe wupo 6idoae.

Konu maxux, six mu, He cmane 8 c8imi,
Tooi yorce scbomy kineywb nputioe!

15 sxoBTHA 2015 poky o 16.00 rox. 3 Haromu cBATa 3aXHCHUKAa YKpaiHH Bif-
Oynocs crinbHe 3acimanus Jlikapebkoi komicii HaykoBoro ToBapuctsa im. IlleBueHka,
BilicbkOBO-MeANYHOTO KIIIHIYHOTO IEHTPY 3aximHoro periony i Ykpaincekoro Jlikap-
cekoro TomapuctBa. 3aci-
JAHHS TPOBOJAUB 3aCTYITHHK
rosioBu Jlikapchkoi Komicii
JI.M.H., podecop 0. Kusik.
[Iporpamy 3acigaHHs M-
TOTYyBaB J.M.H., TIpodecop,
3aBigyBa4y Kadeapu TpaBMa-
tozorii Ta opromnenii 1. Tpy-

1aK. Jlomosimanu: I'onmoBHMIA
Xipypr 3axigHOro periony,

3acnyxeHuil Jikap YKpaiHu,
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rosioBa Acomiamnii Helpoxi-
pypriB JIeBiBCBHKOi 0OOMacTi,
MOJIKOBHUK MEIUYHOT CITyXK-
6u 1. borman Ta mpoBimHI
CIeriagicTi BiliCEKOBOTO
MOO1IBHOTO rocmiTaan Ne66
Maiiop Menn4HOI ciyx0u A.
MenBinb, Ha4YalbHHUK pea-
OlmiTaliiHOrO  BifiIeHHS
BilicbKOBO-MEIMYHOTO  KITi-

HIYHOTO ILIEHTpPY 3axiIHOro

periony P. Hanunkis. Temu
JIOTIOBI/IeH IPUCBSYEH] JOCBiAY poboTH BilicbkOBO-MEAMYHOIO KIIIHIYHOTO LIEHTPY 3a-
xigHOoTO periony (M. JIbBIB), BilicbKOBOro MoOi1IBHOTO TocmiTano Ne66 B ymoBax 0oifo-
BHX JIii, 0COOJIMBOCTSIM Cy4acHOi OOHOBOT TpaBMH Ta BiAIUTy peadiiiTallii HopaHCHHX.
J-p Annpiit Mensins po3moBiB mpo 00’eM Ta crienniky HaJaHHS MEAUYHOL J10-
nomMoru y 66 BiiicbkoBomy MoOUIbHOMY roctmitani. Jlume 3a motuii-nuness 2015 poxy
Oymo mpomikoBano 3032 marieHTH, nmposeneHo 1177 xipypriuaux Brpy49asb ! Jlokrop
31 CyMOM TIOBIZIOMUB, 11O Micisionepaliifia jeranbHicTh ckiana 1,2% (14 nauieHTiB).
BpaxoByroun yMOBH, B SIKUX JOBOAUTHCS IPALIOBATH HAIIUM BiCHKOBHM JIiKapsM, da-
XOBICTB iX 3aCIIyroBy€e HaMBHIIOI OLIHKU. AJKe, MICISIMU JUCIOKaLii MOOUIBHUX IPyIl
rocmitans € Hairapa4imi Toukn nposeneHas ATO B Jlonenpkiit o6macti: M. KpacHoap-
Milicbk, M. CenigoBe, M. KypaxoBo, M. ABiiBka, M. Mapiynomns. 1325 nauieHTiB eBaky-
HOBaHO UIA monmansIoro JikyBaHHsA. J[-p Poctucmap J[aHWIKIB MOTIIHBCS JTOCBiIOM
pobotu peadimiTaliiHOro BijiicHHsT BifiChKOBO-MEIUYHOIO KIIIHIYHOTO LEHTPY 3a-
XigHOTO periony y M. JIbBOBI,
SIKUM ~ ChOTOJIHI  3aBISIKH,
Haiinepuuie, BOJIOHTEpAM,
HeOalWay)XKUM  rpoMajsiHaM
VYkpainu, Hajmae TOBHOIlIH-
Hy JIOTIOMOTY BIHCBKOBOC-
Ty’)KOOBIAAM, TOTPEOyIOUNM

TpuBajoi peabimitamii, 10-

MIOMOTY Ha PiBHI MPOBITHHUX

€BpoIeiicbkux  peaOiniTa-

miianx  kiaiHIK.  OcobnuBo
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3BOPYIUIMBO OyJlo TOYyTH
Ipo iCTOpii MOBEpHEHHS 110
MOBHOIIIHHOTO  (HACKUJIBKH
1Ie MOJKJIMBO) JKUTTS HAIINX
IOHUX BOiHIB-TepoiB. Y 3a-
BEpIIAJIBHOMY BHCTYHI [I-p
IBan Borman po3moBiB mpo
YHIKaJbHI JIKyBaJbHI TEXHi-
KH, SIKI 3aCTOCOBYIOTBCS JJIsI

MMOpaHEHUX BiHCHKOBOCITYXK-

OOBIIIB, a TAKOX KOMILIEK-
CHUH MmiOXig y TpOBeIeHHI
CHeliai3oBaHoro JIiKyBaHHA Ta peabinmitauii y BilicbkoBO-MeAMYHOMY KIIIHIYHOMY
EeHTpi 3aXiTHOTO PETioHYy.

Sunosiii MACHUMH,
Onena AJJAMOBHY
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ITPABUJIA VIS ABTOPIB

Y KypHasli MyONIKYIOThCS CTaTTi, MPHUCBAYCHI OPHUTIHAILHUM JOCIIIKCHHSM,
OTNIsAAaM JIiTEpaTypd, MIKaBUM BHITAJKaM, KOPOTKHM TIOBIOMIIGHHSM 1 MeToIaM
JIOCII/DKEHHST 3 EKCIIEPUMEHTANBHOI Ta KJIIHIYHOI MEIWIMHM; a TaKoX pereH3ii Ha
MoHOTpadii Ta MIPYIHUKH; MaTepiain, TIPUCBIUCHI ITaM’ ITHUM Ta ICTOPUYHHUM JaTaM,
IOBLJIESIM TOIIIO.

1. Ipu odopmieHHi MyOmiKaIii TPOCUMO IOTPUMYBATUCS TakuX MIpaBmiI. OOcsar
crarti — He Oinbie 20 cropiHok, Times New Roman, 14 nt, MiDKpsIIKOBHI 1HTEpBaI —
OMUHAPHHN, TIONIA — 2 cM, apkym A4. TekcToBi Marepiaji MOBHHHI OyTH ITiTOTOBJICHI
B pemaktopi MS Word (*.doc) Ta HagicmaHi 10 pegakiii yepe3 cauT KypHaIy (WwWw. ).
s marematnaHuX (GOPMYN Ta PiBHSHB KOPUCTYHTECS pemakTopoM piBHSHBb Microsoft
Equation. BukopucroByiite onuauI MiKHAPOIHOT CHCTEMHU BUMIipPIOBaHb.

2. HazBa cTarTi mOBHHHA KOPOTKO iH(OpMYBaTH Tpo ii 3MicT, MICTHTH He OiibIIe
13 cxuiB i BMIiIIaTH iMEHa Ta IPi3BHIIA aBTOPIB, HA3BU YCTAHOB, MICTO, AepkaBa. Hass-
Hicth Y/IK 000B’s3k0Ba. ExcriepmMeHTanbHA CTaTTS MOBHHHA MICTHUTH TaKi PO3ILIH:
BCTYII, MaTepiall i METOH J0CIi/PKeHb, Pe3YJIbTaTh Ta IX 00rOBOPEHHS, BUCHOBKH, 010J1i-
orpacdivni nocmranasa. OIsAA0Ba CTATTI MOYKE MAaTH Pi3HY KiTBKICTh PO3ILTIB i3 JOBiTb-
HUMH Ha3BaMH, ajieé BUCHOBKH 00OB’SI3KOBI.

Ykpaincbka aHoTamis (pedepar), mo He Ayorroe Ha3By ctaTTi. O0csr 6mmspko 1100—
1400 3HakiB. PexomeHnoBaHo OymyBaTy OUIBIIICTH PEUeHb 3a 3pa3koM: «BHSBIEHO ...»,
«BCTaHOBIIEHO ...», «3’5COBaHO ...», «OIMiHEHO BILTHB ...», «OXapakTepU30BaHO 3aKOHO-
MIPHOCTI ...» TOIIIO.

KittouoBi cnoa: 4—6 ciiB, JKOIHE 3 SIKUX HE TyOIO€ cI0Ba 3 Ha3BH CTATTI

Jauti mojaty iMeHa Ta Mpi3BUINA aBTOPIB, HA3BU YCTAHOB, MICTO, JACprKaBa (aHIUIii-
ChKOI0 MOBOI0). HasBa ctarTi (aHmmiiicsko10). Pedepar anrmiiicbkoro MoBoro. O6csr 2200—
2800 3nakiB. Peepar noBuHeH OyTH 4iTKUM Ta iIHPOPMATHBHUM (HE MICTUTH 3arajJbHUX

¢bpa3, npyropsaHoi iHpopMallii), OpuriHATEHUM (TIOBUHEH 30iraTrcs 3a BUKIIAZOM 3 YKpa-
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THOMOBHOIO aHOTAIi€l0, aje Ma€e OyTH IIUPIINM), 3MICTOBHUM (BiZoOpa)kaTh OCHOBHUIA
3MICT CTaTTi), CTPYKTYpOBaHUM (HAIIMCAaHUM SIK OAWH a03aIl TEKCTy, aje CIiTyBaTH II0-
CJIIZIOBHOCTI OIUCY Pe3yJbTaTiB y CTATTI), HAIIMCAHUM aHIIIIHChKOIO0 MOBOO. Pedepar mo-
BUHCH MICTHTH METY, CTHCIIMI OIIMC METONIB MPOBEICHHS JOCIIKEHb, OIIMC OCHOBHHX
pe3yabTariB 1 JIAKOHIYHI BUCHOBKU. Y TEKCTI HEOOXIJIHO 3aCTOCOBYBAaTH TEPMIiHOJIOTIIO,
SIKY 3aCTOCOBYIOTH Y TPO(ITFHIX MIYKHAPOIHUX aHITIOMOBHUX JKypHAJlaX i3 TEMAaTHKH J0-
ciipkeHb. Pedepar cam mo cobi moBUHEH OyTH 3p0o3yMiuM Oe3 03HAHOMIICHHS 3 OCHO-
BHUM 3MICTOM CTaTTi.

Key words: 4-6 ciiB, O0IHE 3 SKHX HE AyOIIO€ CJIOBA 3 HA3BU CTATTI

Tabmuri Ta pUCYHKH MOBUHHI OyTH IPOHYMEpOBaHi BiAMOBIIHO IO 3MICTy CTATTI.
CrarucTuyHa Ta iHIIA JeTani3aiiss HaBOIATHCS Mij Tabnuieo y npumitkax. TabnnuHi
MaTtepiali pO3MIIIYIOTh Y TEKCTi O€3MMoCepeIHBO MICII MEPIIOTOo 3TalyBaHHS PO HUX.

PucyHku HyMepyIOTh Y HOPS/KY iX OOrOBOPEHHS B TEKCTI. YCi €IIEMEHTH TEKCTY Y 30-
OpaxeHHsX (Tpadikax, giarpaMax, cxeMax), SKIIo 1€ MOXKJINBO, TOBUHHI MaTH TapHITYpy
Times New Roman. 300pakeHHsI Ticisi CKaHyBaHHS ITPU PO3APYKYBaHHI IIOBHHHO OyTH
YITKUM, HE TIPIIAM 32 9iTKiCTh OCHOBHOTO TEKCTY.

[Ipu moBepHEHHI CTATTI HA JTOOMPAIFOBAaHHS aBTOP 3000B’s3aHUil ypaxyBaru BCi 3a-
YBa)KEHHsI pe/IKOJIETIi Ta HaJicTIaT! BUIIPABIICHI MaTepialid Ha aipecy peaaKIliitHol Koieril
B yKa3aHuii TepMid. CTarTi, MOBEPHYTI IICIIs JOOIPALFOBAHHSI I3HILIE HIXX Yepe3 Micslb,
PO3TIAAAIOTHCS SIK HOBI HAJIXOKeHHS. Pekorneris 30epirae 3a co00r0 MpaBo BUIIPABIISATH
Ta CKOPOUYBaTH TEKCT. BilNOBIAaIbHICTD 32 JOCTOBIPHICTH 3MICTY MOJAHUX MaTepiaiB
HECYThb aBTOPH.

[MTocunanus y Tekcri HaBomsAThCs 3a 3paskoM (IIpizBuiue, pik), Hanpukiaa: 1 aBTop
— (Vinson, 1997), 2 aBtopu — (Vargo and Hulsey, 2000; Vargo and Laurel, 1994), 3 ta
ouneiie aropiB — (Davis et al., 1989; Jones et al., 1978).

Beryn («Introduction»). BeTynm moBHHEH MICTHTH XapaKTEpUCTHKY aKTyalbHOCTI
Ta CTYIIHb AOCIHIIKEHHS Mpo0IeMH y CBITOBIM HayKoBilt jiteparypi (MiHiMym — 15-20
MTOCHJIAaHb Ha aHIJIOMOBHI CTaTTi Y MDKHAPOAHWX BHAAHHSAX 3a OCTaHHI 5 pokiB). 3aBep-
IIYETHCS BCTYII XapaKTEPUCTUKOIO METH POOOTH — «BHSIBUTH ...», KOXapaKTEPU3YBaTH ...»,

«3’SICYBATH ...», KOIIUCATH ...»; METOIO POOOTH HE MOXKe OyTH «BUBYHTH ...» YH «IOCITITUTH
).

Marepiaa i Mmetonu mociaimkenb («Materials and methods»). Po3nin moButeH
JAaBaTH OIHC YChOTO OOCATY MPOBEOCHHUX MOCITIKCHb, MPOBEICHUX aBTOPOM IS
OTPUMAaHHS JaHUX. BiH, 32 HEOOXIIHOCTI, MOXE€ MOAUIATHCS Ha Miapo3aian. Posmin
MTOBHHEH CTBOPIOBATH IILIICHE YSBICHHS PO XapaKTep MOCIiHKeHb. Takok 000B’ I3KOBHM

€ 3a3HaYEHHS J03BOJIy KOMICIT 3 010CTUKHU MPO MPOBEACHHS TOCIIIKCHD, K s QyHIa-
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MEHTAJIbHUX, TaK 1 JJIs KIIHIYHUX HAyK, a JUIs eKCICPUMEHTAIbHUX JOCIIIKCHb HEO0-
XiJTHO BKa3yBaTH TaKOX 3aci® aHecTesii, [0 3aCTOCOBYBABCS ISl 3HEOOIIOBAHHS 1T Yac
OlepaTWBHUX BTPYYaHb i JJIsl €BTaHa3ii TBapuH, Ta JIeKIapalisi aBTOpiB PO AOTPUMaHHS

MDKHapOAHUX MPHUHIMIIB | €IbCHHCHKOT JeKapaii mpo ryMaHHE CTABJICHHS /10 TBAPHH.

PesynbTaTH Ta ix o0rosopenHns («Results» i «Discussion» okpemo)

Po3nin, 3a HEOOXiAHOCTI, MOXKe TOAIATHCSA HA MiAPO3AiTH. BUMorn mo HamucaH-
HS IIBOTO PO3MIUTYy — 3aralibHi, K 1 JUIsS BCIX MDKHApOIHUX HAYKOBHX BHJaHb. Jlerami
odopmieHHs pykomucy HaBemeHo Ha caiti (http://www.clinchem.org/cgi/collection/
guidetowriting).

KopoTko oxapakTepm3yeMo BaKJIHBI peKOMEHJAIll Ta HEMOJNIKH, IO HaiJacTime
TPAIUISIOTHCS Y PYKOIHCaX.

1. JIaTMHCBKI TEpMiHH Ta HA3BH POIIB 1 BU/iB HABOAATHCS KYPCHBOM, MPi3BUIIIE aBTO-
pa Ta piK OnuCy By — 3BUYAIHUM HIPUPTOM.

2. He MO)XxHA HABOAWTH MOCHIAHHS Ha TaONUII0 a00 PUCYHOK Y BHIVISAI OKPEMOTO
peUeHHSL.

3. VHHUKalTe y peueHHAX «3aifBuX» ciiB. L{e came cTocyeThes 1 OLTpIINX 3a 00CIToM
(parMeHTiB TEKCTY.

4. Omuanni BuMipy cuctemu Cl HaBomaTecs 6e3 kparku (M, T, Ta, MOJIb), @ HECTaH-
JAPTU30BaHI OJIMHHMII — 31 CKOPOUCHHAMH (€K3./M? TOILIO).

5. Tpeba po3pi3HATH CHMBOIH «—», «—» Ta «-».

6. BUTBIIICTh PEAAKTOPCHKUX IPABOK OOYMOBIJICHI HEBIPHUM BXKHUBAHHSM CIIIB «BY,
«Y», «1», «Tay, «3», «i3», «31» TOIIO.

7. Y cTaTTsaX HE BUKOPHCTOBYIOTHCS BUPA3U «HA MPOTSI31» — 3aMIHSEMO IIPOTITOM,
BITPOJIOBKY, «HANOIIBII OTYKHUID — «HAHTIOTY KHIIITHID),.

8. Tpeba yHukaru cioBa «0Oyno»: 6e3 HbOTo, 3a3BHYAil, 3MICT PEUCHHS HE 3MIHIOETh-
csl.

9.V crarti 6a’kaHO HE BUKOPHCTOBYBATH 200 MiHIMalIbHO BXXMBATH CKOPOYCHHS Ha-
YKOBUX TEpPMiHIB, 32 BHHATKOM 3araJbHONPHHHATHX CKOPOUYCHb Ha3B CTaHIB abo XBOpiO
(BUI, CHI, HAXXITI, I'X tomo), meroxiB maiarHoctuku (EKIT, EET, V3] Tomio), Ha3B
(akTopiB pocTy, TpaHCKpUIIIi, iHTepneiikiniB, ropmoHiB (CRF, IGF, IL-8 Tomro).

10. Tabmumi cmin OyayBaru y pemakropi  Microsoft Word. Pucynku Ta Tabmm-
i MATOTYBaTH y okpemomy (aiimi. Ha3Bu Tabmwmp i pUCYHKIB (Ta MPUMITKH 10 HHX)
MOBUHHI OyTH «BHYEpIHUMNY. UnTad He MOBUHEH JI0AATKOBO MepeunTyBarn «Marepiai i
METONIHM TOCIiPKEHB» a00 Ha3By poboTH, mo0 po3ibparucs y 3micTi TaONUII YU pUCYHKA,
BU3HAYUTH TPYILY OCIIKEHb YH CIIOCTEPEKEHHS TOIIO.

11. IMomani imoctpamii Ta ¢otorpadii y sSKOCTI PHCYHKIB MOBHHHI OyTH YiTKHMH.
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Enexrponnwuii BapiaHT iUmtoctpaniii momaetecsi y popmarax JPEG, TIFF 3 posminbHONO
3patHicTIO 300 dpi. @oTorpadii namieHTiB MOAAIOTH 3 IXHBOI MUCHMOBOT 3roau abo0 B Ta-
KOMY BUIIIsiAL, 11100 0cO0y HEMOXKIIMBO Oys0 BCTaHOBUTH. Y migmucax o (ororpadii
MIKpOIIpenapaTiB BKa3yBaTy 301IbIICHHS 00’ €KTHBA Ta OKYISIpa, METO. 3a0apBICHHS 3pi-
3iB. Ha enextponHux Mikpodororpadisx peKOMeHIy€eThCs yminaru Macitad. Komsoposi
¢dororpadii 301TBIIYIOTh KOIMITOPUC CTATTI.

11. CrarTi MOXYTh OyTH BiJIXUJICHI PEJKOJIETIEI0 Yepe3 BiACYTHICTh CTATUCTHYHOTO
OTIPAITFOBAHHS TICPBUHHMX TAHUX (3arayibHi BUMOTH 10 (paXOBUX MyOJIiKaIlii).

12. PexoMeHI0BaHO BXKMBAaTH B TEKCTi aKTHBHY ()OPMY 3aMiCTh ITACHBHOI: «I1podu
BiIOMpay — «IIPOOH BiIOHPAITUCS.

14. liarpamu, HaBeeHi y poOoOTi, ciiig OymyBatu y penakropi Microsoft Word i BoHu

MTOBHMHHI TaBaTH MOXKITUBICTP iX pelaryBaHHS.

Bucnosku ( «Conclusion»). BucHoBkn — 5-10 pedens. MoxxHa 1mogaBaTi y BUIIISII

CIIICKY, 200 CYI[LTbHUM TEKCTOM.

Monsixu (sixuro Heooximni) ( «Acknowlegementsy). [Tomsiky momarOThCs MiCiIs BH-

CHOBKIB 1iepe; 6i0miorpadiuHIMU MOCHIAHHSIMH.

Bioaiorpagiuni nocninanns ( «References»). [Tepernik miTeparypHUX MoCHIaHb Ha-
BOJIMTHCS 32 al(aBiTOM, a HE 3a HOPSKOM 3TrayBaHHs y TEKCTI.

HeoOxigHO 10 OMUCY CTaTTi BHOCHUTH BCiX aBTOPIB, HE CKOPOUYIOUM iX KUIBKICTBH
TpboMa uu yotupma. [lepernik mocuaans HaBOIUTHCS 3riiHO 3 BUMoramu APA — American
Psychological Association (5th ed.) http://www.library.cornell.edu/resrch/citmanage/apa,
HarpuKIa;

Author, A.A., Author, B.B., Author, C.C., 2005. Title of article. Title of Journal 10(2),
49-53.

Ozler, H., Pehlivan, S., Bayrak, F., 2009. Analysis of free amino acid and total protein
content in pollen of some allergenic taxa. Asian J. Plant Sci. 8, 308-312.

Kaplin, V.V., Uglov, S.R., Bulaev, O.F., Goncharov, V.J., Voronin, A.A., Piestrup,
M.A., 2002. Tunable, monochromatic x rays using the internal beam of a betatron. Appl.
Phys. Lett. 80(18), 3427-3429.

SIKIIO IUTYEMO CTaTTI HANMCaHI KUPHUIIMIEIO, TO MOAAEMO X TpaHCIITepaliio Ta B
KBaJIpaTHHX JyXKKaX IEePeKiIa Ha3BH Ha aHIIIHCbKY MOBY 3a TaKHM 3Pa3KOM:

Kochubey, S.0., 2009. Osobennosti rascheta kojefficienta sinhronizacii nejronnyh
setej [Features of synchronization coefficient calculation in neural networks]. Visn.
Dnipropetr. Univ. Ser. Biol. Ekol. 17(5), 55-62 (in Russian).

SIKIO 1UTYyEMO CTATTi HAaNWCaHI JIATHHKOIO alie iHIMIMMHU HalioHAIFHUMH MOBaMH
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(oKpiM aHITIHCHKOT, HIMELBKOT Ta ()paHILy3bKOT), TO TEX MOAAEMO Y KBaJIPaTHUX AYKKaX
Tepekyiag Ha3BU Ha aHIIIHChKY MOBY 1 BKa3zyemo (in Polish).

[Mocunanus Ha kauru: James, H., 2009. The ambassadors. Rockville, Serenity.

Kohno, N.A. (ed.), 1986. Derev’ja i kustarniki, kul’tiviruemye v Ukrainskoj SSR
[Trees and shrubs cultivated in the Ukrainian SSR]. Naukova Dumka, Kyiv (in Russian).

Sytnik, K.M. (ed.), 1988. Redkie i ischezajushhie rastenija i zhivotnye Ukrainy [Rare
and threatened plants and animals of Ukraine]. Naukova Dumka, Kyiv (in Russian).

Girs, A., Novak, B., Kashpor, S., 2005. Lisovporjadkuvannja [Forest management].
Aristey, Kyiv (in Ukrainian).

[MocunanHs Ha iHTEpHET-TyOITiKaITii:

Last, F.M., Year Published. Book. Retrieved from URL

Jlis aBTOMaTWYHOI TpaHCHiTEepamii yKpaiHCHKUX JDKEpPeNl KOPUCTYHTecs caiToM
http://www.ua.translit.net, pocilicbkoMoBHUX JoKepen — http://www.translit.ru. ITepesip-
Te, OyAb-Tacka, KOPEKTHICTh TpaHCIITepallil Ipi3BHI aBTOpiB (Kpaime o0epiTh BapiaHT
Mpi3BUINA Ta IHII[IAJIIB [[LOTO aBTOPA, KU YaCTIllIe MOMUPEHUI y Mepexki [HTepHeT).

Koxne mkepeno mepeniky MOCHIaHb CAMOCTIHHO TepeBipsiiTe uepes caT http://
www.crossref.org/guestquery niepes; KOMILIEKTYBaHHSIM IIE€PETIKy [TOCHIIaHb CBOET CTaTTI.

IIpu omparroBaHHI HayKOBOI iHPOPMAIIii 3 TEMH CTAaTTI 0OOB’SI3KOBO MpOAHAIIZYi-
Te ocTaHHi myOikamii Ha HacTymHUX caiitax: http://www.sciencedirect.com (12,6 miH.
crareit), http://www.springerlink.com/home/main.mpx (8,8 mmH.), http://www.doaj.org
(1,8 mun.), http://www.elibrary.ru (20,0 mun.). [lepuri aBa 3 HaBeIECHUX CAWTIB MICTAThH
OUTBIIICTH CBITOBMX HAYKOBHX ITyOINiKaIliif; OCTaHHIA — OUTBIIICTh (paxoBUX BUAAHB Po-
ciiicekoi Denepanii Ta Ykpainu.

IIpuxinuesi 3ayBaskenns (Study Limitations). Bkasaru aBropy (am) po6oTH Bifo-
Mi BCI MOJKJIMBI JKEpeIna IIOMUIIOK, SIKi MOXKYTh BIUIMHYTH Ha Pe3yJIbTaTH JOCIIIKCHb.

Pykomuc crarTi 0ohopMITIOETHCSI TAKIM YUHOM, 100 KUTBKICTH JJOOTIPAIIOBAHb 1 TIe-
pepoOOK MpH peaaryBaHHi podoTn Oyiia MiHIMAIBEHOIO.

B omrOMy HOMEDI *KypHATY MyOTiKy€eThCS HE OLTBINE TBOX CTaTei OIHOTO aBTOpA.

Takox uepes callT KypHaly HaJICHJIAIOTHCS CYIPOBI/IHI JOKYMEHTH J0 CTaTTi:

I. Tndopmariis mpo aBropa (iB):

1. IIpi3Buma, iM’st Ta 10-0aThKOBI aBTOpa (iB)

2. HAyKOBHUH CTYMiHb, BYeHE 3BaHHSA, WieHcTBO B HTIII (s1xmmio € uinerom)

3. Anpeca, KoHTaKkTHI Tesneonu (Jurs 3a0e3nedeHHs! ONepaTUBHOTO 3B I3KY peaaKii
3 aBTOPaMH), €IEKTPOHHA ITOIITA.

II. ABTOp 3amoBHIOE Ta mignucye «JIineH3iiHni T0roBip Ha BUKOPUCTAHHS TBOPY»;

III. ABTOpCHKa AeKIapallis, 3a TAKUM 3Pa3KOM:
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Jexunapariis
3acBiguyto, mo s (MH) aBTOp (M) PYKONMHCY CTaTTi: (moBHa Ha3Ba)

, SIKy IPOCHMO OIYOJIKyBaTH y NEpiOANYHOMY HAayKOBOMY BHJIAQHHI

«IIpami HaykoBoro ToBapucTsa iMm. IlleBuenka — MenmuHi Haykn™ €:

1. OpI/II‘iHaHLHOIO HAyKOBOIO pO6OTOIO, 1o HiZ[I'OTOBJ'IeHa Ha OCHOBI HAIIIOIrO

JOCTiKeHHS (aBTOp / aBTOPIB) 1 HE Oyia paHimie omyOmikoBaHa B iHITHX BHIAHHSIX;

2. BHUKIAJCHI y PYKONKCI MaTepiaid HE TOPYIIYIOTH aBTOPCHKI IpaBa Ta 3aKOHHI

IHTEpEeCH, a TAKOXK BIIACHICTb IHIIMX aBTOPIB, Pi3MYHUX Ta IOPUAUIHUX OCI0;

3. meii marepian He OyB omaHuUil I MyOJTiKaIii B iHIIOMY BUIaHHI;

Brecok okpeMux aBTopiB y 300pi MaTepiajiB 0 CTATTI Ta MirOTOBIII 11 10 myOmikarii
TIOJISITAa€ B HACTYMTHOMY: (KOHKPETHO, XTO 1 1110 3pOOHB).

IIpu BUKOHAHHI EKCIICPUMCHTAIBHHUX JOCIIPKCHb Ta MIJATOTOBII CTATTI MpUAMAIA
y9acTh HACTYITHI 0co0H, SIKi HE € aBTOpPaMM PYKOMHCY CTaTTi: (BKa3aTH Mpi3BHIIA Ta iH,
X mocajau, Micie mparfi, a00 CTYJICHTH Ha MPAKTHIII TOIIIO).

3acobamu GiHAHCYBaHHS JOCHTIKEHb Oyiy (BIACHI KOIITH aBTOPIB, KOIITH YCTaHO-
BHU, TPAHTH)

Sk aBTOpW, AKi TPEACTAaBHIN PYKOIHC, CTBEPHKYEMO IOCTOBIPHICTH HAyKOBUX
pe3yabTariB, MO TOJAHI y TEKCTi, a TAKOXK 3aciq4yeMO JOTPHUMAaHHS 3 HAllol CTOPOHH
HOPM HayKOBOI €THKH.

Agropu: Jlata i miJmuc 3asBHUKIB PYKOIIHCY

IHopsinok peneH3yBaHHs cTaTei

Hayxkogi crarTi, 1110 Ha QiU 10 peaKoIerii, 000B’ I3KOBO MPOXOAAThH PELICH3YBaHHSI.

®opmu perieH3yBaHHS CTaTei:

— BHYTpIlIH (perieH3yBaHHs PYKOIKCIB CTaTel WICHAMH peIaKkuiifHol KoJerii);

— 30BHIITHS (pelleH3yBaHHS PYKOIUCIB CTaTeH MPOBITHUMH CIICIialliCTaMH y BiJIO-
BIJIHIN rary3i HayKH).

V BUMaaKy BIIXUIEHHS CTATTI BiJl MyOmiKalii peJKoieris CKEpOBY€E aBTOPY MOTHBO-
BaHy BiJIMOBY.

CrarTs, He peKOMeHI0BaHa J0 MmyOImiKartii, 10 TOBTOPHOTO PO3TIISAY HE TPUHAMAEThHCS.
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memorable and historic dates, anniversaries, etc. in English and Ukrainian.

Manuscript preparation

1. Please, follow the following rules. The scope of the article should not exceed 20
pages; font - Times New Roman, font size — 14, single line spacing, margins — 2 cm, A4
sheet. The text should be prepared using MS Word (*.doc) processor. To add formulas
and equations, please, use Microsoft Equation. Please, use the units of the international
measurement system.

2. The title of the article should reflect its contents and not exceed 13 words, as well
as should contain full names of the authors, the institutions they represent, their city, and
country. UDC index is required. An experimental article should contain the following
subchapters: introduction, materials and methods, results and their discussion, conclusions,
and references. A literature review may have a different number of subchapters with any
subtitles, conclusions, however, are mandatory.

A Ukrainian abstract (summary) should not repeat the title of the article. It should
consist of about 1,100-1,400 signs. In Ukrainian, we recommend you to start the majority
of the sentences as follows: «BusiBieno ...», «Bcranosneno ...», «3’scoBano ...», «Omi-
HEHO BIUIMB ...», «OXapakTepu30BaHO 3aKOHOMIPHOCTI ...», etc., which corresponds in
English to impersonal passive constructions.

Key words: 4-6 words, none of which repeats the words from the title

Then go the full names of the authors, the institutions they represent, their city and
country (in English). The title of the article (in English). An abstract in English. Its size
should be about 2,200-2,800 signs. The abstract should be clear and informative (not
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contain any general phrases and minor information), original (it should be similar to
the Ukrainian abstract, but more extensive), substantial (reflect the main content of the
article), and written in English. The abstract should include the aim, short description of
the research methods, information on the results, and brief conclusions. Please, use the
terminology found in international English-language specialized journals in the area of the
research. The abstract should be understandable in itself without reading the whole article.

Key words: 4—-6 words, none of which repeats the title of the article

3. Tables and figures should be enumerated according to the content of the article.
Statistical and other explications should be provided in the caption below the table. Tables
should be introduced into the text right after the first time they are mentioned.

The figures should be enumerated in the order of their discussion in the text. All
elements of the text presented in the form of figures (graphs, diagrams, schemes) should
have Times New Roman font if it is possible. After scanning in the process of printing, the
image should remain clear and of the same quality as the main text.

If the article is returned to the author for a follow-up revision, the author should take
into account all remarks of the editorial board and send the corrected materials to the
address of the editorial board within the specified time. The articles, returned after the
follow-up revision later than within a month shall be considered as newly received. The
editorial board reserves the right to correct and abridge the text. The responsibility for the
content validity is borne by the authors.

References in the text are given as (Name, year), e.g.: one author — (Vinson, 1997),
two authors — (Vargo and Hulsey, 2000; Vargo and Laurel, 1994), 3 and more authors —
(Davis et al., 1989; Jones et al., 1978).

4.The structure of the article presenting an original research:

Introduction

The Introduction should substantiate the topicality and the coverage of the problem
in the scientific literature worldwide (at least 15-20 references to articles written in
English in international publications over the last 5 years). The Introduction should end

with explanation of the aim — “to find out...”, “to characterize...”, “to elucidate...”, “to
describe...”; the aim of the paper cannot be formulated as “to study...” or “to research...”.

Materials and methods

This subchapter should provide an overview of the whole scope of the research done
by the author and the data received as a result of it. If necessary, it may be subdivided into
sections. The subchapter should present a holistic idea of the character of the research.
Both for fundamental and clinical research, it is mandatory to indicate the permission of

the commission on bioethics to conduct the research; in case of experimental research,
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it is also necessary to indicate the anesthetic agents used in the process of surgical
interventions, and for euthanasia of animals, as well as the declaration of the authors that
they observe the international principles of the Declaration of Helsinki. The method of

statistical processing of the primary data should be indicated.

Results and Discussion (two separate subchapters)

If necessary, this subchapter may be divided into two. The requirements to this
subchapter are the same as for all international publications. Detailed guidelines
for manuscript preparation can be found at http://www.clinchem.org/cgi/collection/
guidetowriting.

Here follows a short overview of important recommendations and drawbacks that
may occur in the manuscripts.

1. Latin terms and names of genera and species shall be given in italics while the
name of the author and the year of species description — in normal font.

2. Reference to a table or figure cannot be presented as a separate sentence.

3. Please, avoid unnecessary wordiness. This pertains to larger chunks of text as well.

4. ST units of measurement shall be presented without a dot (m, g, ha, mole), and non-
standardized units — with shortenings (spec./m2, etc.).

5. Symbols «—», «—» and «-» should be differentiated.

6. The majority of editorial changes in Ukrainian texts is connected with the use of
words «B», «y», «i», «Ta», «3», «i3», «31» (“in”,
with”), etc.

7. Writing your article in Ukrainian, avoid using the phrases like «#a mpots3i» or

at”, “and”, “as well as”, “with”, “along

«HalOLIbII ToTy)KHMIY. [t is better to use the words «mporsirom, Bripogosxk» and «Hakimno-
TyXHIui» instead.

8. Avoid the use of the word «0ymo» in Ukrainian texts, usually, its omission does not
change the sense of the sentence.

9. Preferably, do not use abbreviations of the scientific terms, or use as few of them as
possible, unless they are generally accepted names of conditions and diseases (HI'V, AIDS,
NAFLD, etc.), methods of diagnostics (ECG, EEG, USG, etc.), and names of growth
factors, transcription, interleukins, and hormones (CRF, IGF, IL-8, etc.).

10. Tables should be made in Microsoft Word. Figures and tables should be prepared
as a separate file. Captions to the tables and figures should be “exhaustive”. The reader
should not need to scan “Materials and methods of research” or the title of the paper to
understand the table or figure, determine the type of research or observation, etc.

11. Illustrations and pictures submitted as figures should be clear. A digital copy of the
illustration shall be submitted in JPEG or TIFF formats with a definition of 300 dpi. The
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pictures of the patients should be provided only upon their written consent and so as the
person on the picture could not be recognized. The captions to the pictures of the microslides
should indicate the lens and eyeglass magnification, and the method of section staining. It
is recommended to indicate the scale immediately on digital photomicrographies. Color
photographs will be presented in the on-line version of the publication.

11. The articles may be declined by the editorial board due to lack of primary data
processing (general requirements to professional publications).

12. Tt is recommendable to use active forms rather than passive in the text.

14. Diagrams provided in the paper should be built in Microsoft Word processor and
be editable.

Conclusions
Conclusions shall consist of 5-10 sentences. They can be presented as a list or as a
text.

Acknowledgements (if any). Acknowledgements are given after the conclusions

before the References.

References. The list of references is given alphabetically, and not as they appear in
the text.
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If the cited articles are in Cyrillic script, they should be transliterated and a translation
into English should be provided in square brackets, as in the following example:

Kochubey, S.0., 2009. Osobennosti rascheta kojefficienta sinhronizacii nejronnyh
setej [Features of synchronization coefficient calculation in neural networks]. Visn.
Dnipropetr. Univ. Ser. Biol. Ekol. 17(5), 55-62 (in Russian).

If you cite the sources written in Latin alphabet, but in the national languages other
than English, German or French, their translation into English should also be provided in

square brackets, and the original language should be indicated, e.g. (in Polish).
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For automatic transliteration of Ukrainian sources go to http://www.ua.translit.net;
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the correctness of authors’ names transliteration (it is preferable to use the variant that is
most frequently used on the Internet).

Please, check each source in the list using the web-site http://www.crossref.org/
guestquery before you include it into the references to your article.

Analyzing the research findings on the topic of your paper, please, take into account
the latest publications at the following websites: http://www.sciencedirect.com (12.6
million articles), http://www.springerlink.com/home/main.mpx (8.8 million articles),
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The former two sites contain more publications from around the world; the papers on the
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Final Provisions (Study Limitations)

The author(s) shall indicate all possible sources of mistakes that may influence the
results of the research.

The manuscript should be prepared so as to minimize the number of follow-up
corrections and changes.

No more than two articles by the same author can be published in one issue of the
journal.

The accompanying documents to the article shall be sent through the journal web-
site:

I. Information about the author(s).

II. The author should fill out and sign “The License Contract for Paper”.

III. Author’s declaration.
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