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MeTa po60TH — BU3HA4MTV NapaMeTpu BNnvBY BiTamiHiB D Ta E Ha 3MiHM NOKa3HMKIB CTPYKTYPHO-(DYHKLIOHANBHOIO CTaHy
cyrno6oeoro (CX) Ta enicpizapHoro (EX) XpsiLLiB Npu rMoKoKopTUKOIA-iHaYyKoBaHil octeoxoHaponarii (MOXIT) B ekcnepumeHTi.

Marepianu Ta meToau. Cepii (no 7 wypiB): 1) iHTaKTHi; 2) NpeaHi3onoH y Ao3i 5,0 Mr/kr nepopasnbHo WOAEHHO; 3) NPeAHI30NoH
y noegHanHi 3 BitamiHom D 100 MO; 4) npefHi3onoH y noegHanHi 3 BitamiHom D 100 MO Ta itamitom E 0,6 mr. TpueanicTb
cnoctepexeHHs — 30 ai6. Moka3Huku: Maca BENWKOrOMINKOBOI KiCTKM, AOBXWHA Ta TOBLUMHA CTErHOBOI KiCTKW, TOBLUMHA
npokcumanbsHux CX Ta EX CTErHoBOi KicTkM Ha hpoHTarnbHOMY 3pisi, nuToMe Yncno xoHapouuTis (XLL) Ha oguHMLto nnoLwi
3pi3y, YMCIIO BENMKMX AiNSHOK XPSILLOBOrO MaTpukcy B 3pisax CX 1a EX.

Pesynsratu. TolymHa CX 3a IMOXTI 3HUXKyeTbCS, @ B yMOBaX NPEBEHTMBHOIO BBEAEHHS BiTamiHiB D Ta E Mae TeHaeHUio
[10 Hopmanisallii, xoua i He focsirae 3HaueHb cepii IHTakTHKUX TBapWH. MNiuToma kinbkicTb XL| Ha ognHML0 NnoLi 3pidy Ta Kinb-
KiCTb Benukux ainsHok matpukcy 3a MNOXI 3pocTae. B cepisix, ae BBoaunu Bitami D, cnocTepiranu TeHAEHLi0 A0 3HUKEHHS
napameTpiB 060x NoKa3HWKIB; a B cepii, e BBOAUNM 06uaBa BiTaMiHW, KiNbKiCTb BEMUKUX iNSHOK MaTPUKCY 3anmLaeTbCst
noHagHopmoBoto. TolwmHa EX 3a MOXIT 3HmKYeTbCS, HE3BaXatouM Ha NPEeBEHTUBHE 3acToCcyBaHHS BiTamiHig. Mpu MOXIM
36iMbLUYETHCS TaKOX NMUTOMA KinbkicTb XL Ha oguHuLto nnowi EX i KinbKicTb BENUKUX AiNSHOK MaTpyKCy, NpoTe B cepii, Ae
NPEBEHTUBHO 3acTOCOBYBany BiTamiHu D Ta E, BU3Ha4eHa TeHAEHLIA 40 HopManisaLlii cepeaHix napaMeTpiB LyX NOKa3HUKIB.
Lle cBigunTb NPO CTilKWI XapaKTep BNMBY IMOKOKOPTUKOIAIB HA XOHApoLMTM EX Ta ocTeobnacTyi 30HM OKOCTEHIHHS MeTadiaa.

BucHoBku. MpeBeHTVBHe BBeAeHHs BiTamiHiB D Ta E nig yac mogentoanHst FOXIT npu3BoguTb 4O BigHOBMEHHs (abo
HabnvkeHHs 40 NapameTpiB IHTaKTHUX TBApUH) PiBHS BINbLIOCTI OCTEOMETPUYHMX MOKA3HUKIB, @ TAKOX BHOCUTb NO3UTUBHI
3MiHM B ricToMopchoMeTpuryHi nokasHukn CX Ta EX npokcumanbHoro enimetadiza CTErHOBOI KiCTKM.

MMcTonatonorua, MopdoMeTpuUEeCcKUe NoKa3aTeA KOCTEeH, CyCTaBHOrO U aNU¢U3apHOro
XPALLEH NPU FAIOKOKOPTUKOUA-MHAYLIUPOBAHHOW OCTEOXOHAPONATUU B 3KCIEPUMEHTE

B. B. lpuroposckui, A. B. KanawHukos, E. A. Kysus, A. U. AnyxoBckas

Llenb paboTkl — onpenenutb napameTpbl BO3AENCTBUS BUTaMUMHOB D 1 E Ha M3mMeHeHus nokasatenen CTpyKTYpHO-(yHK-
LIMOHanbHoro coctosiHns cyctaBHoro (CX) v anndmaapHoro (3X) XpsiLLen npu roKoKOPTUKOMA-UHAYLIMPOBAHHO OCTEOXOH-
aponatum (TMOXIT) B akcnepumMeHTe.

Matepuansi n metogbi. Cepum (N0 7 KpbiC): 1) UHTaKTHbIE; 2) NPeaHU30NoH B Ao3e 5,0 Mr/Kr nepopanbHo eXeaHeBHO; 3)
NPEOHM3050H B codeTaHum ¢ Butammiom D 100 ME; 4) npeHu3omnoH B codeTaHum ¢ Butammiom D 100 ME n ButammHom E
0,6 mr. AnutenbHocTb Habntoaerns — 30 cyTok. MNMokasaTenu: macca bonbLuebepLoBO KOCTU, ANHA W TONLMHA GeapeHHoN
KOCTH, TOMNLMHa NpokcuManbHbix CX 1 9X GefpeHHOi KOCTH Ha ()POHTaNbHOM Cpese, YAENbHOE KONMYECTBO XOHAPOLUTOB
(XLl) Ha egmHMLY nnoLiaam cpesa, YKCro KPYMHbIX y4aCTKOB XPsILLEeBOro Matpukca B cpesax CX n OX.

Pesynitartbl. TonwmHa CX npu FTMOXI cHuxaeTcs), a B yCroBUSIX NPEBEHTUBHOTO BBEAEHMS BUTaMWHOB D 1 E nmeeT TeHaeH-
LMIO K HOpManuaaumm, XoTs U He AOCTUraeT 3Ha4EHNIA CepUM UHTAKTHbIX XKUBOTHbIX. YAenbHoe konuyectso XL Ha eguHuLy
nroLlaan cpesa U KoNMMYeCcTBO KpynHbIX yyacTkoB Matpukca npu MOXIT BospacTaert. B cepusix, rae Beogunu ButamuH D,
OTMeYeHa TEHAEHLMS K CHUXEHMI0 NapameTpoB 000MX MokasaTtenen, a B cepuu, rae BBOAMnM 0b6a BUTaMuHa, KONMYECTBO
KPYMHbIX y4aCTKOB MaTpUKCa OCTAETCS BbiLLE, YEM Y MHTaKTHbIX (Hopma). TonwmHa OX npu MOXTI cHuxaeTcs, HeCcMOTpS Ha
NpeBEHTUBHOE NpuMeHeHne BuTamuHoB. Mpu MMOXI yBennumBaeTcs Takke yaensHoe konniecTso XL Ha eanHnLy nnowaam
OX 11 KONMYECTBO KPYMHBIX y4aCcTKOB MaTpuUKCa, OAHAKO B CEPUM, TAe NPEBEHTUBHO NpUMeEHSNK BUTamMuHbl D 1 E, oTMeyeHa
TEHAEHUMS K HopMarnusauun CpegHUX NapameTpoB 3TUX nokasatenei. 1o CBUAETENLCTBYET 06 YCTOMYMBOM XapakTepe
BIUSIHWA [TIIOKOKOPTUKOWMA0B Ha XOHAPOLMTLI OX 1M 0cTeobrnacTbl 30HbI OKOCTEHEHWs MeTaduaa.

BbiBogpbl. MpeBeHTuBHOE BBeaeHWe BuTamuHoB D n E npu mogenvposanun MAOXIT npuBoamT K BOCCTAHOBREHMIO (Mnn
NPUBIIMKEHNIO K NapaMeTpam MHTaKTHBIX XKMBOTHbIX) YPOBHS GOMbLUMHCTBA OCTEOMETPUYECKYIX NMOKa3aTenew, a Takke BHOCUT
NONOXUTENbHbLIE U3MEHEHUs B rTCTOMOpdhoMeTpryeckue nokasatenu CX n 9X npokcumarnsHoro anumeTtadgnsa 6eapeHHom
KOCTW.

Histopathology, morphometric indices of bones, articular and epiphyseal cartilages
in experimental glucocorticoid-induced osteochondropathy

V. V. Hryhorovskyi, A. V. Kalashnykov, Ye. L. Kuziv, L. I. Apukhovska

Research objective - to define parametres of vitamins D and E influence on changes of articular (AC) and epiphyseal (EC)
cartilage structural-functional condition indices in glucocorticoid-induced osteochondropathy (GIOCP) in experiment.
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Materials and methods. Series (7 rats each): 1) intact; 2) prednisolone in a dose of 5,0 mg/kg per os daily; 3) prednisolone in
combination with vitamin D 100 |U; 4) prednisolone in combination with vitamin D 100 IU and vitamin E of 0,6 mg. Observation
during 30 days. Indicators: weight of tibia, length and thickness of femur, thickness of proximal femoral AC and EC on a frontal
tissue section, specific chondrocyte (ChC) number per unit of the section area, number of large places of cartilage matrix in
sections of AC and EC.

Results. The thickness of AC in GIOCP decreases, and in the conditions of vitamins D and E preventive administration
tends to normalization though does not reach values of intact animals series. Specific ChC quantity per section area unit and
large places of matrix quantity in GIOCP increase; in series where vitamin D was administrated, the tendency to decrease of
parameters of both indices was observed, and in a series where both vitamins were administrated, the number of large places
of matrix nevertheless remains above, than norm.

The thickness of EC at GIOCP decreases, despite preventive application of vitamins. In GIOCP specific ChC quantity per unit
of EC area and large places of matrix number increase, however in series where both vitamins D and E were preventively
applied, the tendency to normalization of mean parameters of these indicators is observed. It gives evidence of steady character
of glucocorticoid influence on EC chondrocytes and metaphyseal zone of ossification osteoblasts.

Conclusions. Preventive administration of vitamins D and E during GIOCP-modelling leads to restoration (or to intact animals
parameters approximation) of the majority of osteometric indices level, and also introduces positive changes in AC and EC

of proximal femoral epimetaphysis histomorphometric indicators.

Tepanis rmiokokopTukoigamu (MK) wrpoko 3acTocoByETHCS
(haxiBLAMM MeONYHKX CrieLianbHOCTENR: peBMaTonoramu,
ZepmMartororamu, eHAOKPUHONOramMu, OpToneaamm TOLLO.
lMeBHi cxemun nikyBaHHA 3 BUKOpUCTaHHAM K MatoThb
MoKa3aHHs | B AUTAYMX KOHTUHrEHTax XBopux. barato
3axBoptoBaHb nepeabadatoTb yBeaeHHs B opraHiam K sk
3acobiB MicLEBOI Aii, @ TaKOX A5 CUCTEMHOTO BrMBY.

He3sBaxxaroum Ha MO3MTUBHY [it0 LX MikapCbKux 3aco-
6iB, BiZOMi ixHi NOBIYHI echeKTI, Cepen KX BaxXIMBE MicLe
nocifae rmoKOKOPTUKOIA-iHAYyKoBaHuUI ocTeonopos (I0),
NpsIMWIA Ta ONOCEPEAKOBAHUI BNAMB Ha XPsLLi KiCTOK. Lli
[aHi oaepxanu sk y KniHiYHKX, TaK | B eKCnepuMeHTanbHUX
focnipkeHHsax [1-4]. Y oesknx paHLoMi30BaHMX KMiHIYHUX
BMUNPOOYBaHHSAX 32 JOMOMOrOK KMiHiYHMX i Bisyanisaui-
MHUX meToais, 3okpema MPT, BctaHoBneHo, wo MK npu
BHYTPILLHbOCYrNOOOBOMY BBEAEHHi TPiaMCIiHOMOHY 3
npveogy octeoapTputy (OA) Npr3BoAUTL A0 3MEHLLEHHS
06’emy (ToBLLMHM) cyrnoboBoro xpsiia (CX), To6To MmMo-
BipHUM € PO3BUTOK AUCTPOMIYHUX | HEKPOTUYHUX 3MIH Y
110ro TKaHwHi [5,6]. B excnepuMeHTanbHNUX JOCTIMKEHHSAX
rokasaHo ocobnmsocTi cuctemHoi aii MK Ha kicTkoBi Ta
XPALLOBI CTPYKTYpM AOBrUX KicTok [1,2,4]. Mpote, Ha HaLl
nornsig, AOKa3oBi MOXITMBOCTi MOPGOMETPUYHOTO METOLY
Mg, Yac aHanidy pesynsrartiB X AOCTimKEeHb BUKOPUCTaHI
HEOO0CTaTHbO, X04a AaHi Lmx pobiT 4akoTh NiaCTaBy No3Ha-
4aTW NaTonoriyHi 3MiHW B KICTKOBIV | XPALLOBIN TKAHWHI SK
FTOKOKOPTUKOIA-iHAYKOBaHy ocTeoxoHaponarito (MOXIT).

[ns 3anoGiranHs no6ivHomy BnnmBy 'K Ha kicTkoBi Ta
XPSILLIOBI CTPYKTYPU SIK NPU BHYTPILLHBOCYTNOOOBOMY, TaK i
npu cuctemHoMy BBefeHHI K y KniHiLi Bxe TpuBanuii yac
3aCcTOCOBYHOTb npenapati BitamiHy D. BTim pesynsratu
paHOoMi3oBaHuX KniHiYHMX BUNpobyBaHb (PKB) i aeskux
CcUCTEMATMYHNX OMMAAIB LOAO KNiHIYHOTO eheKTy BiTaMiHy
D e HeogHO3HauHUMK [7—11]. Pe3ynbtaTt BUBHEHHS Npe-
BEHTMBHOrO BnnuBy BiTamiHy D Ha cyrmobosuin (CX) Ta
enicpizapHuii (EX) XpsiLLi B eKCNEPUMEHT He 3aBXKaM fatoTb
MOXIMBICTb 06’ €KTUBHO OLHUTI 3MiHW, LU0 BiaOyBatoTLCA
y CXTa EX, a TakoxX NopiBHSATY iX y pi3HOBMAAX rianiHOBOrO
XpsilLia NeBHoi nokanisadii B KiCTLi.

Bigomo, wo BiTamiH E — Le yHiBepcanbHWiA NpoTek-
TOp KNITUHHWX MEMOpPaH Bif OKUCHOIO MOLUKOMKEHHS.
BiH nepelukogxae BNNMBY KUCHIO Ha HeHacuyeHi ninigun
Mem6paH, 3anobiratoun ix aectpykuii. Moro monekyna
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moxe 6e3nocepenHb0 B3aEMOISTH 3 BiNbHUMW paguka-
NTamMu KUCHH, HEHACUYEHUX XXMPHIX KUCTIOT i Mepekvcamm.
Kpim Toro, BiH 3ailicHioe cTabiniaaLlito MembpaH, OCKinbku
3anobirae okvcneHHo SH-rpyn membpaHHux Binkis [12].
OnepxaHo AaHi Npo [0303anexHWiA BNnuB BiTamiHy E
Ha 0BMiH BiTamiHy D,, 1110 ONOCEPEeaKOBYETLCS CTyNeHeM
3abe3neyeHHs opraHiamy xonekansuudeponom [13], ane
[0Ci HE BMBYWIIM MPEBEHTVUBHWIA BB NOEAHAHOMO 3a-
CTOCYyBaHHs BiTamiHiB D Ta E Ha KniTuHW, TKaHWHW OpraHiB
OMOPHO-PYXOBOrO anapary, 3okpema Ha CX ta EX B ymoBax
mopentoBaHHs [OXIT.

MeTta po6otu

Ha 0CHOBI HM3KI1 OCTEOMETPUYHMX i ICTOMOPGOMETPUYHMX
[OCMiMKEHb BU3HAYMTW NapameTpy BravBy BiTamiHiB D
Ta E Ha 3MiHM NOKa3HWKIB CTPYKTYPHO-(PYHKLOHANBHOMO
CTaHy cyrnoboBoro Ta enihisapHoro XpsiLLiB Mpw rIoKo-
KOPTUKOIA-iHOYKOBaHiIn OCTEOXOHAPONATii B EKCEPUMEHTI.

Marepianu i meToAM AOCAIAKEHHA

[ocnimxeHHs BUKOHaNM Ha 28 Lypax-camusx MiHinHOI
nopogau Bictap Bikom 2 micsui. TeapuH yTpumyBanm Big-
noBigHo Ao «CaHiTapHKX MpaBwi CTBOPEHHS, 06nagHaHHs
Ta YTPUMaHHS EKCIEPUMEHTaNbHO-6I0NOrYHMX KMiHiK (Bi-
Bapiie)» Big 06.04.1973 p. i gonosHeHsb Big 04.12.1978 p.
Ao Hakady MO3 CPCP Ne 163 ig 10.03.1966 p. «[po go-
60Bi HOPMM Xxap4yBaHHS TBApVH Ta NpogyLeHTUy. Mig Yac
[OCTIKEHHS KepyBanucst «EBpONENCbKO KOHBEHLED
LLOM0 3aXUCTy XpebETHMX TBApUH, SIKNX BUKOPUCTOBYIOTb
3 eKkcrnepuMeHTanbHUMM Ta iHLUMMW HAYKOBUMU LiNsiMuy.
YBeneHHs B OpraHiam TBapuH Ajlo4nx PEHOBWH (PO34MH
npeqHi3onoHy, Bitamikm D Ta E, isposunH) 3pincHioanu
LLIOAEHHO NepoparibHO 3a AOMOMOrOK 30HAA 3 ONUBOK.
ExcnepumeHTanbH1X TBapuH MOZinumm Ha 4 [ocniaHi
Cepii Mo 7 LLypiB y KOXHIN, TEPMiH COCTEPEXEHHS Bif BKITHO-
YEHHS! B EKCMEPUMEHT A0 BMBOAY 3 Hboro cTaHoBmB 30 Aib:
— (I) IHTaKTHi TBAPWHM — WOAEeHHO BBOAMMKM Mo 0,5 mn
0,9 % po34mnHy xnopuay Hatpito.
— (1) TntokoKopPTMKOIA-iHyKOBaHa OCTEOXOHApONaTis —
wypam ysogunu no 0,5 Mn po3yuHy NpeaHi3onoHy B 403i
0,5 mr/100 r macu Tina.
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OpwuriHaAbHI AOCAIAXKEHHS

3,5

2,5

1,5

0,5

IHTaKTHI

MpepgHizonoH MpepaHizonoH

+BiTD

MpepgHizonoH
+BiTD+BITE

[ Maca senukorominkoBoi kictku, mr/100
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[ ToswmHa cTerHoBoi KicTk1, MM

Puc. 1. CepenHi napameTpy 0CTEOMETPUYHUX NOKA3HWKIB KICTOK LLYPIB Pi3HUX Cepiil NOPIBHSHHS.

130

— (Il TntokokopTUKOIA-iHAYKOBaHa OCTEOXOHAPONATIA
Ha Tni 3acTocyBaHHs npenapary BitamiHy D — kpiM po3qnHy
npeaHisonoHy wwypam ysogurn 100 MO sitamity D, (Bu-
pobHuk Medana Pharma, MonbLua).

—(IV) IrokoKopTMKOIA-iHAYyKOBaHa OCTEOXOHApONaTis
Ha T1i 3acTocyBaHHs npenapartis BiTamiHiB D Ta E — kpim
PO34MHY NpeaHi3onoHy wypam yeoguin 100 MO BitamiHy
D, 1a 0,726 MO (0,6 wmr) sitamity E (BupoGHuk MAT «Kn-
BCbKMI BiTaMiHHWIA 3aBOAY, YKpaiHa).

Y TepMiH 3aBepLUEHHS1 eKCNEPUMEHTY TBapuH 3Ba-
XyBarnu Ta BUBOAUNM 3 JOCTiAY LUASXOM nepefo3yBaHHs
ecipy ans Hapko3y, nicns 4oro 3aiicHuny 3abip matepiany
Ans MophonoriYHNX AOCTIMKEHb.

OcTeomeTpryHi BUMIPIOBaHHS BUKOHanM Ha Buaane-
HUX | 3BINIBHEHWX Bif, M'SIKMX TKaHWH KicTkax. BusHauanm
Macy BErMKOroMIinKoBOI KICTKM Ha aHamniTUYHWX Tepesax,
[OBXMHY CTErHOBOI KICTKV MiXX BEPXHIM MOITFOCOM rOfiBKM Ta
HanbiNbLL AYCTaNbHOK TOYKOH CyrnoboBoi NOBEPXHi Meai-
anbHOro BUPOCTKA Ta TOBLLWHY CTETHOBOI KICTKV B CEPEaHIl
TpeTVHI giadiaa — 3 AONOMOTOH0 LITAHMEHLMPKYNS 3 TOYHI-
cmto 40 0,1 mm. CrerHosi kicTku chikcysanu B 10 % dopma-
TiHi, BUKOHYBanu AekarnbLyHaLiio 5 % a30THO KUCOTO,
MPOBOAMIN Y CMPTaX i 3anvBanu B LENOIAVH, O4epXyBanm
3pi3n 3aBToBLLKM 10 MKM, Siki hapbyBann rematokcuni-
HOM Ta €03WHOM, reMaTOKCUIIHOM i NIKPOYKCUHOM 3a
Ban [li3oHoM. licTOnOrivHi 4OCNIIKEHHS BUKOHANM Ha
mikpockonax MBC-2 ta Olympus CX-41, mikpochoTorpadpii
pobunun potoanapatom Nikon D90, 3akpinneHum Ha Tybyci
Mikpockona.

3-NoMiX ricTOMOPHOMETPUYHMX NOKA3HWKIB, KOTPI Xa-
paKTEPU3YHOTb KiNbKICHi 0COBMMBOCTI XpSILLB MPOKCMMarb-
HOro enimeTadisa CTErHOBWX KICTOK LLYpIB, AOCTILKyBanu:

— T0BLYWMHY CX Ta EX roniskv CTErHOBOI KICTKW Y Hail-
6inbLL NpoKCUMAnbHO PO3TALLOBaHUX AiNsHKaX XpsLLiB
nobnuay Micus npuegHaHHS 3B’sI3KW TOMIBKW CTETHOBOT
KICTKM, Y MM;

— MUTOMY KinbkicTb xoHapouuTiB (XL|) Ha oguHuLio
MIOLL 3pi3y XPALLB Y TECTOBOMY BiKHi, YACIO KMITUH/MM?Z,
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Tecrosy ginsHky y CX Ta EX 3aBxau Bubrpani B HanbinbLu
MPOKCUMAIbHIN YaCTUHI Ha (PPOHTANbHOMY 3pi3i MPOKCU-
MarbHOrO KiHLS CTerHa;

— KifIbKiCTb BESMKMX QiNSHOK IHTEpTEpPUTOpIanbHOro
XPSILLIOBOrO MaTpUKCy (BENMUKYX LiMSIHOK MaTpyKCy) y 3pisax
CXTaEX.Y 3pisax xpsLLiB nigpaxoByBarnu YCO BENUKMX
LiNSHOK MaTpuKCy, Lo He MicTunm XL,

OpnepxaHi napameTpy OCTEOMETPUYHUX | FiCTOMOp-
(pOMETPUYHKX MOKA3HMKIB MigdaBany cTaTUCTUYHOMY
OnpaLOBaHHI, PO3PaxoBYKOYN CepeaHi BENNYMHM Ta
napameTpy Bapiauii (CTaHAapTHi BiOXUNEHHS Ta MOMUITKN).
MiXrpynoBi BigMIHHOCTI CepefHiX BENWYMH OLiHIOBanu 3
pospaxyHkom napametpis t-Tecty CtbtogeHTa. [ns cra-
TUCTUYHOTO ONpaLitoBaHHS KiNbKICHUX AaHUX BUKOPUCTa-
nv nporpamu Statistica, v. 7,0, nporpamy kanbkynstopa
MK-52 [14].

Pe3ynbTatu

OcmeomempuyHi rokasHuku. CepepHiii napameTp macu
BEMNMKOTOMINKOBOI KiCTKW (puc. 1) y LypiB, SkuM yBOAUNM
npeaHi3onoH (1l cepis), BIpOrigHO 3HWXYBaBCS NOPIBHSHO i3
CepenHiM 3Ha4YeHHSIM LibOro NMOKa3HWKa iHTaKTHWUX TBApWH
(1) (p<0,001). Y cepii, ie pa3oM i3 NpeaHI30NOHOM yBOAUI
npenapart sitaminy D (1Il), cepepHiii napameTp macy Habnm-
XaBcs 40 NapameTpa iHTaKTHUX (pi3HULS He BiporigHa), a B
cepii, Ae KpiM NpeaHi3onoHy BBOAWMM pa3oMm BiTamiHm D Ta
E (IV), BiporigHO nepeBuLLYyBaB CepefHe 3Ha4YEHHs cepint
AK TUX, A€ 3aCTOCOoBYBanm Tinbki npegHisonoH (I1), Tak i
iHTakTHUX (1) (p < 0,001). MogibHY AMHaMiKy BUSIBNSNN Ce-
penHi napamMeTpu JOBXVHM CTETHOBOI KICTKM, X04a B 060X
cepisix, e BBOAUMNM NPELHI30NOH Ha TIi 3aCTOCYBaHHS
gitamiHiB D Ta E (Ill, V), cepeaHs AOBXMHa CTETHOBOI KICTKM
3anuanacs BiporigHO MEHLLO, HX B iHTaKTHUX TBapuH (1)
(p <0,001). CepenHi 3Ha4eHHS TOBLLMHM CTETHOBOI KICTKM
B YCiX cepisix, Ae TBapuHam yBogunu npegHisonoH (11, 11,
IV), He3Baxatoun Ha JofgaBaHHS npenapartiB BiTamiHie D
Ta E, 3anuwanucs BiporigHo HWX4MMK Big napameTpis
iHTakTHUX (1) (p < 0,001).

MopcponoaiyHi ocobnugocmi CX 2onieku cmeaHo8oi
KICmKU & cepisix nopigHsaHHS. LIeHTp okoCTeHIHHA enidisa
TOMiBKM CTETHOBOI KICTKM Ha (PPOHTarNbHOMY po3pi3i MaB
ceprionogibHy opmy i CknaaaBcs NEPEBAKHO 3 KOPOTKUX
i TOBCTYVX KICTKOBMX NEPEKNaZoK (puc. 2).

B iHTakTHux wypiB y CX gobpe upaxeni XL ycix
TPbOX 30H (NOBEPXHEBOI, MPOMIXHOT, IMMOOKOI), X04a YiTKNX
aHaTOMIYHMX MEX He icHye (puc. 3). Y TBapuH cepii, e BBO-
annu npeaHisornoH (11), yacto cnoctepiranyt NOTOHLLEHHS
CX'y HambinbLL NpoKCMManbHO PO3TaLLOBaHWX AiNsHKaX
ronisku (puc. 4). Mutoma kinbkicTe XL Ha oanHMLo nnowi
y XpsALoBin TkaHnHi CX peLuo 36inbluyBanacs BHacnigok
nepesaxaHHsa apibHnx XL (puc. 5). OcobnusicTio CX
roniBKY CTErHOBOI KICTKW LLYPIB € HAsBHICTb AINSAHOK Xpsi-
LLIOBOTO MaTpuKey, ki He MicTaTb XL; Ui AinsiHKK CyMipHi
3 knactepamu XL abo pelwo GinbLioro poamipy (puc. 6).

Mopdaponoeidri ocobrnugocmi EX npokcumansbHo2o
enivemachisa cmezHo80I KicmKu 6 cepisix MopigHaHHS. Ha
ricTornoriYHMX 3pisax NPoOKCMManbLHOro enimeTadiaa CTerHo-
BOI KicTku EX MaB chopMy Ayru, L0 BUMVHOM CrpsiIMOBaHa
MpoKcUMarbHo, 11 YTBOPHOBaB MPOLLAPOK MiX rybyactoro
KiCTKOKO enicpiza i 30HOK OKOCTEHIHHA MeTadisa, Lo
mae ocobnuey GynoBy, NoB'A3aHy 3 ii yHKLieto (puc. 7).
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[o meTadpizapHoro 60Ky EX npunsrae komnnekc BUaoBxe-
HVIX, OPIEHTOBaHMX NapanenbHO OCi KICTKV MEPBUHHUX KiCT-
KOBO-XPALLOBUX NepeKknapok, ki € CkrnagoBoto YaCTUHOK
30HM OKOCTEHIHHS MeTadi3a. Y TBapuH, ki ogepxysani
npeaHi3onoH 6e3 abo B noegHaHHi 3 BitamiHamm (11, 11,
IV cepii), cnoctepiranv neBHe noToHweHHs EX (puc. 8),
a TaKoX 30iNnbLUeHHsT MTOMOI kinbkocTi XL Ha oanHMLto
oL 3pisy (puc. 9), cami X NepBUHHI KICTKOBI NEPEKIaaKM
BUIMsiAany KopoTLwMmMK (puc. 10), Hix y TBapuH cepii Hop-
mu (1). 3BinbLUyBanacs Takox KinbKiCTb BEMWKUX LiNSHOK
MaTpuKCy Y 3pisax TKaHuHu EX, 3aranbHe uMcno sikmx
ofHaK Byno MEHLUWM, HiX BEMUKWUX AiNsHOK MaTpUKCy Y
CX (puc. 11).

TicmomopgpomempuyHi nokasHuku CX'y cepisix ro-
pigHsHHS. CepenHi 3Ha4eHHs ToBLwmMHM CX'y BCiX cepisix,
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Puc. 2. 3aranbHuit BUrNSA ronisku
CTErHoBoi KicTkv wwypa. [Jobpe 36epe-
xeri CX Ta EX. ['yByacra kictka enicisa
mae cepronopibHy dopmy. Ctpinkoio
MO3Ha4EHO AiNAHKY, A€ MPOBOAMIN BUM-
ptoBaHHsi nokaaHukie CX. licTonpenapar
NpoKCMarbHOro eniMetaciaa CTerHoBoi
KICTKV TBAPWUHM i3 cepii iHTakTHUX (1). 3a-
6apBneHHs reMaTokc1miHOM Ta Nikpodyk-
CHOM 3a BaH 30HOM, 36inblueHHs x20.

Puc. 3. CyrnoboBa noBepxHsi ronosky
CTErHOBO| KicTKW. BigHOCHO TOBCTWIA
CX. TicTonpenapar npokcumarnbHoro
eniMetadisa CTErHOBOI KiCTKW TBapuHM
i3 cepii iHTakTHUX (I). 3abapBneHHs
remMaToKCuniHoOM Ta NikpodhyKCMHOM 3a
BaH [30HOM, 36inbLUeHHs X 150.

Puc. 4. CX 3MeHLUEHOI TOBLLMHY, WO
NOKPUBAE MOBEPXHIO FONOBKYW CTETHOBOT
KicTku. [icTonpenapar npokcumansHoro
enimetaciaa CTErHOBOI KiCTKM TBapuHM,
cepisi 3 yBeeHHAM npeaHisonoHy (11). 3a-
6apBneHHs reMaTokc1miHOM Ta Nikpodyk-
CIHOM 3a BaH [130HOM, 36inbLueHHs x150.

Puc. 5. flinaHka CX 3 nigBuileHo0
NUTOMOIO KiNbKiCTIO XOHAPOLMTIB Ha
OLVMHMLI NAOLLi 3pi3y TKaHWHK XpsLa.
36inbweHa kinbkictb ApiGHUx XL y
npomixHiii 3oxi CX. Tictonpenapat
npoKcuManbHoro enimetaciaa cTerHo-
BOi KICTKV TBApWHK, CEPisl 3 YBEAEHHAM
npenHisonoHy (I1). 3abapBneHHs rema-
TOKCUNIHOM Ta €03MHOM, 36inbLUEHHS
x300.

Puc. 6. MNigBuLLEHa KinbKiCTb BENUKNX
AiNSHOK XPSLLIOBOrO MaTpHKCy (MO3HaYeHi
CTPiNKamm) y NPOMiXHili Ta rmuBokii 30-
Hax CX. licTonpenapar npokcumansHoro
enimetaciaa CTErHOBOI KiCTKM TBapuHM,
cepisi 3 yefieHHam npefHisonony (I1).
3abapsreHHsremMaTokcUniHoM Ta eosn-
HOM, 36inbLueHHst x150.

Puc. 7. 3aranbHuii BUrnsz npokcumanb-
HOI 30HM pOCTY CTerHoBoi kicTku. Hag EX
- ry6yacra kicka enichisa, 3Hu3y — 30Ha
OKOCTEHIHHS MeTadiaa, MiX HUMM — eni-
hisapHuii XpsiLL (MO3HAYEHUI CTPINKOHD).
TicTonpenapar npokcumanbHoro enime-
Tadiaa CTErHOBOI KICTKI TBAPWHY i3 Cepii
iHTaKTHWX (1). 3aGapBreHHs remaTokcurii-
HOM Ta €031HOM, 306iNbLUEHHS X75.

Ae wypam ysogunu npegHizonoH (11, 11, 1IV) (puc. 12),
BUSIBUINCS HWXYMMW 33 MapameTp LbOro MokasHuka B
iHTakTHUX TBapuH (1) (p > 0,05), xo4a BUABMMN TEHAEHLIIO
[0 3POCTaHHs! B CEPisX, Ae TBAPVHU OBEPXYBaIi BiTaMiHu.
Mutoma kinbkictb XL, Ha ogmHMULO nnowi 3pidy B cepii
TBapWH, 5iki ofepxxyBanu npegHisonoH (1), 36inbLuyBanock
MopiBHSHO 3 iHTakTHUMK (I1). Y cepisix LypiB, siki ofepxyBanu
npenapatv BitamiHiB (lll, IV), cepegni napameTpu Lporo
MoKa3HUKa 3HWKYBaNMCb Ta Manu TeHAEHLito [0 HopMa-
nisauji, ane 3anqLuanucs BULLMMM 3a NapameTp iHTaKTHNX
(1). CepepnHst KinbKiCTb BEMMKUX AINSHOK MATPUKCY Y TKAHWHI
CX TBapWH cepii, Ae BBOAUNMM NpeaHi3onoH (1), HeaHauHo
3MEHLLyBanacs nopisHAHO 3 iHTakTHUMK (1). Y cepii TBapuH,
SKi kpim npeaHisonoHy ogepxxysany sitamin D (I11), BiporigHo
3meHLuyBanachk (p < 0,01), a B cepii, Ae kpiM NpeaHi3onoHy
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Puc. 12. Cepenni napameTpy ricToMOphOMETPUYHIX MOKA3HMKIB Cyrno6oBoro xpsilua
LLYpIB Pi3HUX Cepili NOPIBHAHHS.
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MpepaHizonoH MpepaHizonoH MpepaHizonoH
+BiTD +BiTD +BITE

[ ToswwuHa cyrno6osoro xpsa, Mmx10
M NMuToma KinbkicTb xoHApOUMTIB Ha 1 kB. MM/1000

[ KinbkicTb BENUKMX 4insHok MaTpukcy/10

BBOAUIM obuaea npenapatu BitamiHiB (D Ta E) (lIl, IV),
CYTTEBO 3pocTarna, NepeBuLLYyoYM napaMeTpy BCiX iHLLIMX
cepin (pisHnug cepeanix Mix cepiamm IV Ta Il BiporigHa
(p <0,001), a Takox mix cepiamm IV ta Il (p < 0,002)).
[icmomopgpomempuyHi rokasHuku EX y cepisix ro-
pigHsiHHs. ToBlwwmHa EX y cepisix, Ae Liypu oTpumyBanu
Tinbkn npepHisonoH (Il cepisi) abo npeaHi3onoH pasom 3
gitamiHamu (IlI, IV) (puc. 13), Gyna gewo 3veHLueHa. MNu-
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Puc. 8. 3meHLeHHs ToBLMHM EX.
EnicbisapHuii XpsiLL, NosHa4YeHo CTpin-
Koto. TicTonpenapar npokcUMansHoro
eniciza CTErHoBOI KICTKM TBApUHM i3
cepii 3 yBeAleHHAM NPEe/HI30NoHy Ta Bi-
Tamity D (IIl). 3abapBneHHs rematokcu-
NiHOM Ta €031HOM, 36iMnbLUEHHS X75.

Puc. 9. 36inbLueHHs NUTOMOT KinbKocTi
XOHAPOUMUTIB (AiNsHKa no3HayeHa
CTPINKOK) Ha OAMHULIO NAoLLi 3pi3y
TkaHuHn EX. TicTonpenapat npokcu-
ManbHOro enimertadisa CTErHOBOI
KICTKM TBapWHW, Cepisi 3 yBEAEHHAM
npegHisoroHy (1l). 3abapenexHs rema-
TOKCUNIHOM Ta €031HOM, 36iNblUEHHS
x150.

Puc. 10. BKopoyeHHs NepBUHHUX
KICTKOBUX Nepeknagok B 30Hi okocTe-
HiHHS! MeTadhi3a (Mo3HaYeHo CTpinka-
mu). FicTonpenapar npokcMMarnsHoro
enimetacisa CTErHOBOI KiCTkW TBapu-
Hu, cepist 3 yBeAEHHSM MpeaHI30NoHy
(I1). 3abapBneHHs remaTokcUmiHOM
Ta nikpodyKCMHOM 3a BaH [i30HOM,
3ararbHe 36inbLueHHst x150.

Puc. 11. MNigsuLLeHa KinbKicTb BENUKUX
AiNsHOK XPSALLOBOTO MaTpUKCY (MO3Ha-
YeHi cTpinkamm) B enicisapHOMY Xpsi-
wi. Micronpenapat NpokcUMManbHOro
enimetacisa CTErHoBOI KicTkW TBapu-
HW, Cepisi 3 YBEAEHHAM MPEeaHi30noHy
(Il). 3abapBreHHsi reMaTOKCUMIHOM Ta
€031HOM, 36inbLUeHHs x150.

!

IHTaKTHI MpepaHizonoH MpepaHizonoH MpeaHizonoH
+BiTD +BiTD +BITE
[ ToswwuHa enicpisapHoro xpsiwia, MMx10
M NMutoma KinbkicTb XoHAPOUKTIB Y 3pisi /1000
[ KinbKicTb BENMKUX AINSHOK MaTpuKcy

Puc. 13. CepepHi napameTpu ricToMopdOMETPUYHNX MOKa3HMKIB enichizapHOro xpsilua
LLYpIB Pi3HUX Cepili NOPIBHAHHS.

TOMa KinbKicTb XL| Ha oanHULIO NnoLwi 3pidy B cepisx, Ae
LLlypaM yBoamMnu Tinbku npeaHisonoH (11) abo npegHisonoH
y noegHatHi 3 BitamiHom D (IIl), 6yna 36inbLueHa, Tinbku
B cepii, Ae kpiM npeaHisonoHy seoguny Bitamiim D Ta E
(IV), BUsIBUNacs HWXYOI0 Bif NapameTpa rpynu iHTaKTHIX
TBapuH (1). CepenHiit napaMeTp KirlbkOCTi BEMMKMX iNsHOK
MaTpUKCy Y 3pisax TkaHuHu EX cepii TBapuH, e BBOAUNM
NPeqHi30noH, 36inbLUyBaBcs. 3acTOCyBaHHS! Tinbku BiTa-
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miHy D (Ill) He npu3soguno fo Hopmanisadii napamerpa,
AKke focaranocs nuie B cepii TBApWH, Ae NoeaHyBanm
BBefeHHs BiTamiHiB D Ta E (IV). Yci BigmiHHOCTI cepen-
HiX napameTpiB BiA3HAYEHNX NMOKa3HUKIB MDK OKpEMUMM
cepismmn Bynu CTaTUCTUYHO He BipOrigHMMM 3a HasIBHOT
KINbKOCTi BUNaaKiB.

06roBopeHHA

MMy6nikavii ocTaHHiX POKiB CBigYaTh NPO HEOAHO3HAYHICTL
pesynbrartiB nikyBanbHoro Bnnuey K Ha XpsLLoBi CTPyK-
TYpW 3amnexHo Bif nokasaHb (Hosonorii abo cuHapomy),
TUMNY BBELEHHS B OpraHiam (nokanbHe, CUCTEMHE), [O3M
Ta TPWBANOCTi 3aCTOCYBaHHS NEBHOTO NikapCbKoro 3acoby.
PosrnsiHemo okpemo BigomocTi npo BnnvB 'K Ha cyrno6o-
BUI Ta enichisapHUin XpsLLi.

Egpekmu ma mexaHismu ennusy K Ha cmpykmypu
CX. Binbluictb aocnigxeHb NPUCBAYEHA BUBYEHHIO Al
K npu nokanbHOMy BBefEHHI K y KniHIYHUX cnocTepe-
XEHHSIX Ha NaLjieHTax, TaK i B eKCrepuMeHTi Ha TBapuHax,
30KpeMa Bif3Ha4a€TbCsl MO3MTVBHUI BNAWB HA CUMMTOMY
ypaxeHHs cyrnoba npu OA y HWU3bKUX JO3ax mpenapary
Ta HEeCMPUATAVBWIA BNIVB NMPU BUKOPUCTAHHI BUCOKMX
no3 'K [5,6,15,16]. Wogo BnnuBy 6e3nocepenHbo Ha
ekcnnaHToBaHi XL in vivo, pesynstati HEOQHO3HAYHI.
B opgHoMy pocnimkeHHi BUSIBNEHO, L0 nonepeaHs abo
HacTynHa obpobka AekcamMmeTa3oHOM 3MeHLLyBarna BTpaTty
KOMIMOHEHTIB XPALLOBOrO MaTPUKCY Ta NOCUIOBana CuH-
Te3 MPOTEOrNiKaHIB y XPSLLOBUX eKCrnaHTaTax, niggaHnx
noegHaHoOMy BRAMBY MexaHiyHoi TpaBmu, TNF-a i cnis-
BigHoLeHHs IL-6/peuenTop [16]. B iHWwWoMy JocnimkeHHi
umToTokenyHicTb K wopo XL Bu3Haumnm Bxe npu 4o3ax,
4acTo BUKOPWCTOBYBaHUX Y BETEPUHAPHIlA NpaKTuMLi, Xoua
in vitro MakcMansHUi NpoTU3ananbHUA ePEKT JOCATHYTO
MNPV KOHLIEHTPALIiSX, SIKi HVXUI Bif pEKOMEHO0BaHX BUPOO-
HuKkoM npenapary [17].

Ecbekmu ma mexanismu ernnusy K Ha cmpykmypu
EX. TOXI xapaKTepu3yeTbCs Pi3HOMaHITHMI NPOsiBaMK,
ockinbky MK BUSBNAKOTL BMAUB Ha KNITWHHI peLenTopu y
KniTMHax pisHnx andepoHis. MiweHsmu MK-snnusy € XL
noepxHeBoi 30HM CX, XL} 30HK 36epeseHoro xpsila EX Ta
0CTe0bnacTu 30HM OKOCTEHIHHS ryB4acToi KicTku MeTadpiza
[2—4]. Tak, ocTeoMeTpHYHE [OCTIIMKEHHS CTETHOBMX KICTOK
LLYpiB MOKa3arno, Lo nepoparibHe BBEAEHHS MPEOHI30NoHy
B A03i 0,5 mr/100 r Mmacv Npu3BeNo 40 3MEHLUEHHS Napa-
METPIB NOKa3HWKIB, LIO MOKa3ye 3aTpUMKy pOCTY KIiCTKM
sk opraHa [4,18]. B EX wwypiB BUSBNEHO HEPIBHOMIpHE
3abapBneHHsl MaTPUKCY, 3MEHLLEHHSI YnCna KIiTUH Y Ko-
TOHKaX, HasBHICTb 6e3kniTuHHMX AinaHok [4]. Mig yac enex-
TPOHHO-MIKPOCKOMIYHOO AoCHimKeHHs B Aesikux XL wypis
3HaNZeHO Ocepeakn AeCTPYKLii B LMTONIa3mi, NpoTsaroM
NonspM3aLinHOMIKPOCKOMIYHOTO LOCAIAKEHHS — 3MEH-
LUEHHS IHTEHCUBHOCTI pedbpaKLii y MXXKMITUHHIA PEYOBUHI
EX. MoptomeTpuyHuin aHanis 4as 3Mory BCTaHOBUTMU, LLIO
3MeHLLYBanach LUMpUHA BCiX 30H EX: 36epexeHoro xps-
La, nponidepadii, rineptpodii, — Lie 3MeHLLeHHs GinbLue
CTOCYBanocs TBapUH MOIOALLIOTO Biky [2].

[ocnimkeHHs knitui EX B opraHHux KynbTypax i Ha
TBapUHax in vivo nokasanu, wo MK matoTb npsiMui iHridy-
toumin ecpekt Ha XL| EX: BOHM CMOBINbHIOKTL PICT KICTKW Y
[OBXWHY Yepes raribMyBaHHs nponidepadii, rineptpodii
XU Ta cunTesy xpsiosoro matpukcy [19].
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B excnepumeHTi Ha nopocsTax BUSIBNEHO, LU0 Y TBa-
PVH, SiKi ofepXyBanu NPeAHi3osoH, 3aranbHa LmpuHa
EX y 3pizax ameHwysanacb o 81 % Big napametpa
KOHTPOMIO, Hacamnepes Y 38'A3Ky 3i 3HWKEHHAM LUMPUHU
nponichepaTuBHOI 30HM. 36inbLUyBanach TakoX YacTka
XU, wo nepebysanu y ctaHi anonto3y (40,5 % 3amicTb
5,8 %), @ anonTOTWYHI KIITUHM 3'IBMSANNCA BULLE B 30Hi
rinepTpooBaHNX KNiTUH. Y NpeaHi3onoH-nikoBaHux TBa-
PWH Y Uil 30Hi EX He Bu3HaueHo VEGF. BignoBigHo, B 30Hi
OKOCTEHIHHS MeTadhi3a BU3HaYamnM 3MEHLUEHHS! KiflbKOCTi
kaninspis, BTpaTy ix AOBXVHM Ta napanensHocTi, byna 3Hu-
XEHa TaKOX JOBXMHA MEPBUHHMX KICTKOBUX NepeKnafok
meTadisa [1]. MogibHi ricTonoriyHi 3MiHM (NOTOHLWEHHS EX,
30inbLUEHHS Y1Cna BENVKVX AiNSHOK MaTpyKCy) CrnocTepi-
ranu i B Hawomy marepiani.

Bnnus eimamiHy D Ha CX ma EX npu Oesikux 3axso-
PHOBAHHSIX Op2aHi@ OMOoPHO-PYX0B020 anapamy, 30Kkpema
8 ymogax npeseHmueHoi Oii npu MOXT1. Y pocnimkeHHsX,
[ie BMBYan BNnvB A0AaBaHHs BiTaMiHy D go komnnekcy
Tepanii OA, ogepxaHi HeoHO3HauHI pe3ynsTaTi. AKLWO B
0aHUX po6oTax BipOriAHY PisHMLIK 3a NOKa3HMKaMu CTaHy
CX He BuaHauunu [8] abo BNNMB Ha AvHaMIKy CUMMTOMIB
6yB BUOIPKOBMM, NEPEBAKHO 3HiMatouM Binb | NopyLIEHHS
yHKuii cyrnobis, NpoTe BnacHe Ha naTonoriyHi 3miHm CX
piBeHb BiTamiHy D kposi He BnmBaB [9,11], TO B iHLWIMX
[OCTIIKEHHAX BCTAHOBWIN 3B’30K MPOrpecyBaHHs 03-
Hak OA koniHHoro cyrnoba Ta HU3bKOro piBHS BiTamiHy D
kposi [7,10].

Y poboTi, Lo NprCcBSRYEHa BYBYEHHHO yyacTi BiTamiHy D
y npouecax perynsuii kniTuHHoi nponicpepadii EX, nokasa-
HO: € cneumdivHi MemBpaHo-acoLinoBaHi WNsxu nepegadi
curHanis, siki MegitoloTb 06MABI — LWBWAKI HE-TEHOMHY i
reHomHy Bignosigi XL| 30HK 36epexeHoro xpsia EX — Ha
aito BiTamiHy D. OcTaHHii i3 BUCOKOK cneuudivHiIcTio
3'egHyeTbCA 3 MeMbpaHot XL, o mMae pesynsratom
3pOCTaHHS aKTWBHOCTI mpoTeiH-kiHasu C Ta mpogykuito
HOBMWX MaTPUKCHUX MyxvpuiB (Be3ukyn) [20].

B opHin i3 nonepegHix pobiT y rpyni TBApUH, KM
nopsia 3 yBeAEHHSIM NPeHi30N0Hy 3aCTOCOBYBanM BiTaMiH
D, cTpykTypHO-tbyHKLUiOHanbHa opraHisauis CX ronisku
CTErHOBOI KICTKV Habrnkanacst A0 Takol B iHTAKTHWX TBa-
PVH, Ta OCHOBHOK 03Hakoto cTaHy CX TBapuH L€l cepii
(TK + BiTami D) 6yna akTuBisavis nponidepadii xoHapoLm-
TiB Y NOBEPXHEBIV 30Hi. Pe3ynksraTi JOCimKeHHS BUSBUAIU
03HaKM BiQHOBMEHHS1 eHOOXOHAPIaNbHOMO OKOCTEHIHHS Y
meTadisi, sike BigbyBanocst MEHLL iHTEHCMBHO NOPIBHSIHO 3
Cepieto IHTaKTHWX TBAPWH, NPO LLI0 MOXE CBIZYMTY JOBXIHA
nepBUHHKX Nepeknagok metadisa [4]. Ogepxati B LiboMy
[ocnimkeHHi aaHi MOpdhoMETPUYHMX nokasHukie CX Ta EX
BCTAHOBMIM 3MiHU, LLIO XapaKTepuayoTb KinbKiCHi 0cobnu-
BocTi BnmBy 'K B yMoBax OKpemo B3ATOrO Ta NOEAHAHOTO
NPEeBEHTVBHOrO 3aCTOCyBaHHA BiTaMiHiB D Ta E.

lMosicHeHHs ocobnmBoCTen NaTonorivyHmMx 3miH y CX
Ta EX B ymoBax 3diNCHEHOrO eKCrnepuMEHTY MOXMMBE
nnLwe BpaxoBykuK 0cobnNMBOCTI KNITUHHOI AMHaMIKW Ta
natonoriyHi 3miHn XL, (nponicbepadii, Lo3piBaHHS, anc-
Tpodii Ta Hekpoay XL|), a Takox Tonorpacito CTPYKTYP, LLO
BiZANOBIJAKTb 3@ €HAOXOHAPIanbHUi octeorexes [1,3,19)].
Y CX XU, wo nigaatoTbCsl pPO3MHOXEHHIO, NOKani3yoThbCs
B MOBEPXHEBIl 30Hi XpsiLLa, TOMY MOXHa nepeadadmnTy, Lo
BMNMB NPeSHI30N0oHY Ha He3pini KNiTuHu 3anexuTs Big MK,
LLI0 MEPENLLOB i3 KPOBI B CUHOBIaNbHE cepenosuLe. B EX
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30Ha 30epexeHoro xpsiLa npunsrae Ao ry6yacToi KicTku
enicisa, i nponipepauis XL, xo4a 1 onocepeakoBaHo,
3anexwTb BiJ BNNVBIB i3 60Ky kpoBOnocTayaHHs enidiaa.
ImoBipHO, xapaktepuctuky Bnnmueis MK i MKy noegHaHHi
3 BiTamiHamu D Ta E Ha npouec nponicepaduii XL, CX i
EX mMoxyTb ByTn pisHumu. CyTTEBO pO3PI3HSAOTLCS Na-
pameTpy NOKa3HWKiB eHAOXOHAPIaNbHOMO OCTEOreHesy B
rybyacTiii KicTKOBIl TkaHWHiI, Lo npunsrae go CX, i 3 6oky
meTadisa — 40 EX, B 0CTaHHbOMY BUNAAKY € YHIKaNbHOK
3a iHTeHcmBHICTI0. KpoBonocTauaHHs B L AiNsHL KiCTKy
€ TaKOX iHTeHCVBHUM. IMOBIpHO, Lo npw FOXIT 06’ekTom
MaKCHMarbHOro BNMBY Ha MIOKOKOPTWKOIAHI peLenTo-
pv Si4ep KNiTWH CTalTb came Morofi octeobnacTu, Wwo
iHTeHcUBHO nponidepytoTsb [18].

OTxe, sKwwo B CX TOBLUMHA 3MEHLLYETLCS Yepes BNvB
Ha XL| noBepxHEeBOI 30HW, a ranbMyBaHHS OCTEOreHe3y npu
LIbOMY M€ MEHLLEe 3HaueHHs, i ToBLmHa CX nig BNYBOM
MPEBEHTUBHOI fji BiTaMiHIB BUSIBISIE TEHAEHLi0 A0 HAbnw-
XEHHS 10 CepeHiX 3Ha4eHb IHTaKTHWUX TBapWH, TO Ha TOB-
LmHy EX BNAvB NpeaHi3onoHy nosHavaeTbes ik BHACNigoK
aii Ha XL 30HK 306epexeHoro xpsilla, Tak i BHacnigok Aii
Ha 0cTeobnacTu NepBMHHIX Nepeknafok Metadgisa, To6To
ToBLWHA EX B LMX yMOBaX € pe3yrsratom ABOX NPOLECIB.

Bnnue 3actocyBaHHs BiTamiHy D okpemo Ta noea-
HaHHs BiTamiHiB D Ta E Ha XpsILLOBi CTPYKTYpU CTErHOBOI
KICTKW BUSIBUBCS HEOAHO3HAYHWUM. FKLLO B yMOBax Mo-
aentoBaHHa [OXI Taki 0CTEOMETPUYHI NOKA3HUKK, 5K
Maca BENIMKOroMINIKOBOI KiCTKM Ta [OBXMHA CTErHOBO|
KICTKI BUSIBNSINW TEHAEHLit0 40 HOpMani3alii, To TOBLUMHA
CTerHoBoi KicTku pearysana cnabiue. Y nonepegHbomy
[OCTiMKEHHI BCTAHOBIEHO, L0 NOLA NEPETUHY KOM-
MaKTHOI KicTku Aiacisa, 3HmwkeHa BHacnigok MOXM, B
ymoBax gji Bitaminy D Ta D + E Mae BUpaxeHy TeHAEHL;to
[0 Hopmanisauii [18].

BucHoBKU

1. MepopansHe BBeaeHHs K (npegHi3onony) y
TBapwWH B nepiog pocty B £03i 0,5 Mr/100 1 Macy YnHUTb
XapaKTepHWIA BNIIMB Ha CTPYKTYPU JOBrOi KiCTKY, 30KpeMa
aHaTOMIYHi YTBOPEHHS MPOKCUMAnbHOTO KiHLSI CTErHOBOT
KicTKy — cyrnoGoBuWi i enicpisapHuii XPALLY, @ TaKOX KNITUHK
rybyacToi kictkm metadpiza. CykynHiCTb NaToNOriYHMX 3MiH
LMX TKaHWH JOLIMbHO MO3HaYaTy SK [MIOKOKOPTHKOIA-HAY-
koBaHy octeoxoHaponarito (FOXIN).

2. MopentoaHHsi I'IOXIT B eKCrnepuUMeHTi Ha Lypax
NpU3BOAUTbL A0 3pYLUEHb MapameTpiB MOPGOMETPUYHUX
MOKa3HWKIB, LLO XapaKTepuayloTb CTPYKTYPHO-PYHKLI-
OHanbHWiA cTaH cyrnoboBoro Ta eniisapHoOro XpsLwis
MpOKCUMarbHOro enimeTadiaa CTErHOBOI KICTKM.

3. Y tBapuH 3 MOXIT BpaxeHUx 3miH 3a3HatoTb OC-
TEOMETPWYHI NOKa3HWKW: Maca BENMKOTOMINKOBOI KiCTKY,
[OBXMHA Ta TOBLUMHA CTErHOBOI KICTKM, CepefHi napame-
TPU SKUX 3MEHLLYIOTBCS.

4. 3-nomixX ricToMOpdOMETPUYHUX NOKA3HUKIB Y
TBapyH 3 NOXIT HanGiNbLL BUPaXEHNM € 3MEHLLEHHS TOB-
WmHK CX i 30inbLUEHHS TMTOMOI KinbkocTi XL Ha oanHML0
nnoui CX ta EX, 36inblUeHHs KiNbKOCTi BENUKUX [iNsHOK
maTpukcy B TkaHuHi EX. BinbyBaeTbcsi Takox He3HauHe
3MEHLLEHHS! TOBLLMHN EX.

5. MpeBeHTVBHe 3acTocyBaHHs BiTamiHis D Ta E cnpu-
i€ BiHOBNEHHIO ab0 TeHaeHLi 4o HopManisauii 3HaueHb
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6iNbLUOCTI OCTEOMETPUYHUX | TICTOMOPHOMETPUYHIX
MOKa3HMKIB XPALLOBUX YTBOPEHb MPOKCUMAnNBLHOTO KiHLSA
CTErHoBOI KiCTKM, 30Kpema HabinbLL BUpaXKEHNIA NpeBeH-
TUBHUI edhekT 3acTocyBaHHS BiTamiHiB D Ta E B ymoBax
mopentoBaHHs TIOXIT mae Ha Taki MokasHWKW, SK Maca
BEMNMKOrOMINKOBOI KiCTku, nnToMa kinbkicTb XLI CX i EX Ha
OOVHMLIKO NMOLL 3pi3y XpALLA, KiNbKICTb BEMMKMX AiNsIHOK
martpukey y CX 1a EX.

MepcnekTUBK NnoaanbLUUX AOCHiIMKEHb NonaralTb
y HacTynHOMY BMBYEHHI NPeBEHTMBHOI i BiTamiHiB D Ta
E, Lo BBOAATLCA B OpraHiaM B Pi3HUX 403aX, Y NPOLEC
mogentoBanHs [OXT Ta BNAMBY LMX NPEBEHTMBHWX [03
Ha AnHamiky rictoctpykTyp CX Ta EX oBroi KicTku.
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Objective. To determine the indicators of the bone mineral density (BMD) abnormalities in women with coronary artery disease
(CAD) in the post-menopausal period.

Methods. An open cross-sectional study in parallel groups involved 80 women with coronary artery disease (CAD): stable
exertional angina of |-l functional class (mean age 64.59 + 1.02 years). Depending on the degree of BMD they were divided
into 3 groups: group 1 — 19 CAD women with normal BMD; group 2 — 27 CAD women with osteopenia; group 3 — 34 CAD
women with osteoporosis. The control selected group consisted of 11 healthy women of the corresponding age. With the help
of ultrasound densitometry, FRAX algorithm and bone biomarkers levels assessment we investigated structural and functional
state of the bone tissue.

Results. It was acknowledged that in women with CAD in the postmenopausal period, depending on the severity of BMD loss,
there is a significant decrease in the T- and Z-criteria and an increase in the 10-year risk of developing osteoporosis fractures.
The development of postmenopausal osteoporosis (PMOS) combined with CAD was accompanied with an increase in the
level of inflammation, neoangiogenesis and bone remodeling biomarkers (osteoprotegerin, ostecalcin, VEGF-A), which also
have multi-directional correlative interrelationships with the structural and functional indicators of the BMD state (T, Z-criterion,
10-year risk of osteoporosis fractures). ROC-analysis results show the cut-off values at the osteopenia and osteoporosis stage
for osteoprotegerin level equal to 223.76 pg/ml and 224.44 pg/ml; for osteocalcin level — 15.89 ng/ml and 16.71 ng/ml, for
VEGF-A level — 112.52 pg/ml and 123.31 pg/ml correspondingly.

Conclusions. The levels of osteoprotegerin and/or ostecalcine and/or VEGF-A can be used as a screening method for early
diagnosis of BMD loss and stratification of patients in the category of increased risk of osteopenia and osteoporosis.

IHAMKaTOpU NopyLIeHHA cTaHy MiHepaAi3aLii KicTKOBOi TKAHWHHU B XXIHOK
y nocTMeHonay3aAbHOMY NepioAi, AKi XBOpi Ha iluemiuHy XBopoOy cepus

H. C. MuxannoBcbKa, |. 0. Cteutok

MeTa po60oTH — BU3HAUMTY iHAMKATOPY NOPYLUEHHS MiHEPANbHOI LLINBbHOCTI KICTKOBOT TkaHUHW (MLLIKT) y 3iHOK y nocTMeHo-
nay3anbHOMy nepiogi, siki XBopi Ha iemiyHy xBopoby cepus (IXC).

Matepianu Ta meTogum. Y Bigkpute nonepeyHe JOCMiMKEHHs B napanensHux rpynax 3anyyunu 80 xiHok i3 giarHo3om IXC:
creHokapgis Hanpyru -lIl @K (cepepHin Bik — 64,59 * 1,02 poky). 3anexHo Big ctaHy MLLKT xsopux noginunm Ha 3 rpynu:
1—19 xiHoK i3 HopManbHUMK nokaHukamu MLLKT; 2 — 27 xiHok 3 ocTeoneHieto; 3 — 34 iHku 3 0cTeonopo3oM. KoHTporbHa
rpyna — 11 300pOBMX XIHOK BignoBigHOroO Biky. 3a 4OMOMOrOK ynbTpa3BykoBOI 0cTeoAeHcUToMETpil, anroputmy FRAX Ta
OLIiHIOBaHHS PiBHS KICTKOBUX BioMapKepiB BUBHMIM CTPYKTYPHO-hYHKLIOHAMNBHWIA CTaH KICTKOBOI TKaHWHMW.

Pe3ynkraTtu. Y xiHok, XxBopux Ha IXC, y noctMeHonay3sasnbHOMYy nepioi 3anexHo Big CTyneHs BUpaxeHocTi nopyLieHs MLLUKT
crocTepiranu BiporigHe 3HWXeHHs T- Ta Z-kpuTepiiB i 36inbLueHHs 10-piyHOro puanKy poO3BUTKY OCTEONOPO3HKX NEPENOMIB.
PosButok noctmeHonaysansHoro octeonopoay (NMMOIT) Ha Tni IXC cynposomkyBaBcs niasuLLeHHsM piBHs BiomMapkepis 3ana-
NEHHS1, HEO@HrIOreHe3y Ta KICTKOBOrO peMOZENOBaHHS (0CTEONPOTErepUHy, ocTekanbLmHy, BEPP-A), y4acTb sikux y npouecax
KICTKOBOTO pEMOZENOBaHHS NiATBEPAKYBaNach HasIBHICTIO KOPENSLIIHMX B3aEMO3B A3KIB i3 NokasHMKamm, Lo BinbreatoTb
CTPYKTYPHO-(yHKLiOHamnbHWIA cTaH KicTok (T-, Z-kpuTepii, 10-pivyHMIA pU3MK PO3BUTKY OCTEONOPO3HUX Nepenomis). 3a gono-
moroto ROC-aHanisy BU3HaYeHO KpUTWYHI TOUKM piBHSA BioMapkepiB KICTKOBOTO peMOAENOBaHHS OO PO3BUTKY OCTEONEHIi
Ta 0CTeonopoay, AKi ANs PiBHS OCTEONPOTErepuHy cTaHoBunmn 223,76 nr/mn 1a 224,44 nr/mn, Ans piBHA OCTeoKanbLMHY —
15,89 Hr/mn 1a 16,71 Hr/mn, ana pisHs BEOP-A — 112,52 nr/mn Ta 123,31 nr/mn BignosigHo.

BucHoBku. BusHaueHi 3a fonomoroto ROC-aHanisy piBHi octeonpoTerepuHy Ta/abo octekanbLmHy Ta/abo BEPP-A MoxyTb
OyTV BUKOPUCTaHI ANt paHHBLOI AjarHOCTUKM MOPYLIEHb CTPYKTYPU KICTKOBOT TKaHMHU Ta cTpaTudikaLii XBopux y kateropito
MiABULLEHOTO PU3NKY PO3BUTKY OCTEOMEHIT Ta OCTEONOPO3Y.

WHAMKaTOpbI HapyLLEHUA COCTOAHUA MUHEPaAU3aLMHU KOCTHOW TKaHM Y XKEHLLUH
B NOCTMEHONay3aAbHOM NepHoAE, CTPaAaIOLMX ULLEeMUYECKON 60ne3HbIO cepala

H. C. Muxannosckas, W. 0. Cteutok

Llenb pa6oTbl — onpeaenuTb MHANKATOPbI HAPYLIEHUSI MUHEPATTbHOM NIOTHOCTH KOCTHOM TkaHu (MITKT) y XeHLLMH B NOCT-
MeHonay3anbLHOM nepuoje, CTpagalolwmnx emmyeckon bonesHbto cepaua

Matepuanb! v meTofbl. B oTkpbITOE NonepeyHoe nccrnefoBaHWe B NapasnnenbHbix rpynnax BruMmm 80 XeHLWUH ¢ an-
arHo3om UBC: cteHokapams Hanpskerust 1=l OK (cpegHuin BospacT — 64,59 + 1,02 roga). B 3aBMCUMOCTM OT COCTOSIHUS
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MUHEparbHOW MIIOTHOCTW KOCcTHOM TkaHu (MIKT) Bce BonbHble pageneHsbl Ha 3 rpynnbl: 1 — 19 XeHLWMH HopManbHbIMU
nokasatenamm MIKT; 2 — 27 xeHLwuH ¢ ocTeoneHuen; 3 — 34 XeHLLMHbI C 0CTEONOopPo30M. KOHTPOMbHYIO rpynny COCTaBumn
11 30,0POBbIX KEHLLMH COOTBETCTBYOLLIEr0 Bo3pacTa. C NOMOLLbI0 METOAa YNbTPa3ByKoBOM OCTEOAEHCUTOMETPUM, anropuTMa
FRAX 1 oLeHKM YPOBHS KOCTHBIX B1IOMapKepOB NCCNEA0BAHO CTPYKTYPHO-(YHKLIMOHANBHOE COCTOSIHIE KOCTHOW TKaHW.

Pesynbrathbl. Y xeHlwmH, ctpagatolmx MBC, B nocTMeHonay3arnbHOM Neproae B 3aBUCUMOCTU OT CTENEHW BblpaXEHHO-
€T HapyweHun MIMKT oTMeyeHO [OCTOBEPHOE CHIDKEHWE T- u Z-kpuTepueB W yBenuyeHne 10-neTHero pucka passutus
OCTEONOPO3HbIX MepenomoB. Pa3suTe noctmeHonaysansHoro octeonoposa (MMOIM) Ha doHe MBC conposoxaanoch
MoBbILLUEHNEM YPOBHSI GMOMapKepoB BOCNAmneHUsi, HEOaHrMoreHes3a 1 KOCTHOrO PEMOLENMPOBaHUS (OCTeonpoTerepuHa,
ocTekanbLyHa, BEDP-A), yyacTtie KoTopbIX B MpoLieccax KOCTHOrO PEMOAENMPOBaHNS NOATBEPKAAETCS HaMMYMeM Koppe-
NAUMOHHBIX B3aMMOCBSI3EM C NoKasaTensmu, OTpaxaroLLMMU CTPYKTYPHO-PYHKLMOHANBHOE COCTOSHUE KOCTHOM TKaHu (T-,
Z-kputepum, 10-neTHUIA puck pa3BUTMSt OCTEONOPO3HbIX NepenomoB). Mpu nomowwm ROC-aHanu3a onpeaeneHs! Kputnieckue
TOYKM YPOBHEN 6MOMapKepoB KOCTHOMO PEMOAENMPOBaHMS AN Pa3BUTUS OCTEONEHUN 1 OCTEONOPO3a, KOTOPbIE 4115 YPOBHS
oCTeonpoTerepuHa coctaBunm 223,76 nr/mn n 224,44 nr/mn, ons ypoBHs octeokanbumHa — 15,89 Hr/mn n 16,71 Hr/mn, ans
ypoBHsi BEOP-A — 112,52 nr/mn v 123,31 nr/mn cOOTBETCTBEHHO.

BobiBogbl. OnpegenenHble npu nomowwy ROC-aHann3a ypoBHU ocTeonpoTerepuHa uiunu octekanbuuHa n/vnu BEOP-A
MOryT BbITb UCNONb30BaHbI B KAYECTBE CKPUHWHIOBOMO METOAA PaHHeW AMarHOCTVKW HapyLLIEHMUIA CTPYKTYPbl KOCTHON TKaHM

n CTpaTI/I(*)VIKaLlI/II/I GOnbHbIX B KaTeroputo noBbILLEHHOro pucka pas3BuTua 0OCTeoneHnn n ocTteonoposa.

Introduction

Coronary artery disease takes the leading place among
the diseases of the circulatory system [1,2]: in Europe,
its share is about 38% in the structure of prevalence and
19.5% in the structure of total mortality [3,4]. In Ukraine
the CAD prevalence in the adults is 12.2 %, and in individ-
uals over the age of 55 this figure increases up t0 12.9 %
[5]. Despite the achievements of modern medicine, the
CAD mortality in Ukraine remains rather high —651.8 per
100 thousand population, which makes 68.9% of all the
diseases of circulatory system [6,7].

In recent years simultaneously with coronary artery
disease the problem of osteoporosis has got a special
medical and social significance, which is due to the
increasing prevalence of this disease due to the aging
of the population, the lack of timely detection, prevention
and significant impact on the quality of patients’ life [8].
The importance of this pathology is also due to its dire
consequences — non-traumatic spine and tubular bone
fractures, influencing the increase in the disability and
mortality of aged patients [8—10].

The development of osteoporosis is based on the
processes of pathological bone remodeling, associated
with enhanced resorption of mature bone tissue and
decreased activity of new bone structures synthesis
[11]. It's well known, that remodeling of bone tissue is a
dynamic process possessing certain age characteristics.
In particular, in women in the first 5-10 years after the
menopause onset, the loss of bone mass dramatically
increases, and hereinafter (up to 65-70 years) the bone
mass decreases on average per 0.3-0.5 % annually [12].
That is why postmenopausal osteoporosis (PMOS), in
which the bone mineral density changes are associated
with the onset of menopause is one of the most common
forms of this pathology [12].

Menopause is not only a proven risk factor for the
reduction of bone mineral density (BMD), but also for the
progression of cardiovascular diseases. At present, the
relationship between osteoporosis (OS) and coronary
artery disease in women in the postmenopausal period
has been proven [12]. The results of scientific studies
convincingly indicate that in osteoporosis, as in athero-
sclerosis, the similar processes occur, and bone and
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vascular tissues have a number of common morphological
and molecular properties [13]. It has been established
that some key proteins of bone metabolism are involved
in the pathogenesis of atherosclerosis: osteocalcin, bone
morphogenic protein, matrix Gla-protein, osteonectin,
sialoprotein, osteopontin and others may be detected in
the components of vascular matrix, and in the atheroscle-
rosis progression, the concentration of some of them may
significantly increase [13,14]. In particular, osteoprotegerin
violates the process of osteoclastogenesis and reduces
the activity of bone resorption [11], it also acts as an
inhibitor of ectopic calcification in patients with coronary
artery disease [11,14,15]; osteocalcin is an osteoblast
activator, however its elevated level is also detected in
atherosclerotic plaques [14,16]; vasculoendothelial growth
factor A (VEGF-A) is a marker of neoangiogenesis [17],
although numerous studies confirm its role in activating
osteoclostogenesis and subsequent resorption of bone
tissue [18,19]. The clinical and pathogenetic role of the
identified biomarkers is multidirectional and may vary sig-
nificantly depending on their concentration in the human
body, therefore their participation in the processes of bone
remodeling at PMOS requires further study.

Objective

To determine the indicators of the bone mineral density
abnormalities in women with coronary artery disease in
the post-menopausal period.

Materials and methods

The open cross-sectional study in parallel groups involved
80 women with CAD: stable exertional angina of Il
functional class (FC) (mean age 64.59 + 1.02 years,
mean duration of the postmenopausal period 16.70
+ 3.35 years).

The diagnosis of CAD and the functional class of
stable exertional angina was based on a comprehensive
analysis of complaints, data from physical examination,
results of laboratory and instrumental studies, in accor-
dance with the National Standards (Order of the Ministry of
Health of Ukraine No. 436 dated 03.07.2006, Order of the
Ministry of Health of Ukraine No. 152 dated 02.03.2016).
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Table 1. BMD state in women with coronary artery disease in the postmenopausal

period, (M £ m)

Indicator, CAD (n=19) CAD + osteopenia | CAD + osteoporosis
units of measurement (n=27) (n=34)

T-criterion phalanx,SD
T- criterion radius, SD
T- criterion tibia, SD

Z- criterion phalanx, SD
Z- criterion radius, SD
Z- criterion tibia, SD
Fracture risk (phalanx), %
Fracture risk (radius), %
Fracture risk (tibia), %

-0.19+£0.17 -1.32£0.18"* -2.20 £0.19***
-0.38+£0.29 -1.69 £ 0.16*** -3.10 £0.22***
0.15+0.18 -0.67 £0.22** -1.50 £0.32"**
1.46 £ 0.24 0.35 £0.20"* -0.18 £ 0.20***
1.25+0.39 -0.09£0.17* -1.22 £0.26**
1.85+0.34 0.86 +0.23** -0.10 £ 0.33***
4.25+0.59 9.06 + 1.00*** 2112 £1.89"*
7.36+0.9 12.47 £ 0.89** 26.79 + 2.36™

10.8 £ 0.69 12.00£0.79 17.35 £1.62**

* %% %% the probability of indexes difference if compared to the patients with CAD and normal BMD
state (P < 0.05; P <0.01; P <0.001).
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Depending on the BMD state, all the patients were
divided into 3 groups: group 1 — 19 CAD women with
normal BMD (T-criterion is more than 1 SD; mean age
64.24 + 2.12 years); group 2 — 27 CAD women with
osteopenia (T-criterion is from -1 SD to -2.5 SD; mean
age 65.22 + 1.52 years); group 3 — 34 CAD women with
osteoporosis (T-criterion is less than -2.5 SD; mean age
69.39 £ 1.62 years). The groups were comparable by age,
duration of the underlying disease, duration of the post-
menopausal period, body mass index (BMI), and the na-
ture of concomitant pathology. The control selected group
involved 11 healthy women of the corresponding age.

The research was conducted on the basis of the Car-
diology Department and “Health” diagnostic center of the
educational and scientific medical center “The University
Clinic of Zaporizhzhia State Medical University” (director
—MD, PhD, DSc, Professor V. I. Krivenko).

Criteria for the patient to be included into the study
were the following: informed consent of the patient, pre-
sence of verified (documented) stable exertional angina
of lI-l1l FC; the duration of the postmenopausal period in
women for more than 5 years.

Exclusion criteria: endocrine pathology (hypogona-
dism, diabetes, hyperparathyroidism, thyrotoxicosis, acro-
megaly, hyperprolactinemia, hypercorticism) and diseases
inducing the development of secondary osteoporosis;
severe chronic somatic pathology; cancer and systemic
diseases; mental disorders; alcohol abuse, drug addiction.

All the patients were followed by a clinical examination
—a collection of complaints and anamnesis data, physical
examination. To assess the degree of the BMD state
changes, the ultrasonic osteodensitometry method on the
Omnisense 7000 apparatus with sensors for the phalanx
of the finger, the radial and tibia bone was applied. Diag-
nosis of osteoporosis was performed according to WHO
criteria. The degree of BMD state changes was evaluated
according to the T-criterion (the magnitude of the standard
deviations — SD from the mean values of the “peak bone
mass”): the decrease in BMD up to -1 SD was regarded
as normal rate, from -1 to -2.5 SD — as osteopenia, more
than -2.5 SD — osteoporosis. This method as a screening
method in diagnostics of BMD disorders was chosen due
toits convenience and simplicity. The FRAX algorithm was
used to assess the 10-year risk of osteoporotic fractures
development. On the basis of Medical and Laboratory
Training Center ZSMU (Director — MD, PhD, DSc Profes-
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sor A. Abramov) using ELISA method on enzyme-linked
immunosorbent analyzer “SIRIO S” (Italy) the levels of
osteocalcin (a set of reagents by Bender MedSystems
GmbH, Austria), osteoprotegerin (set of reagents by Im-
mudiagnostic systems limited, England), VEGF-A (eBio-
science, An Affymetrix Company, USA) were measured.

In the following study the principles of bioethics
were respected: the main provisions of the European
Convention on Human Rights and Biomedicine (from
04.04.1997), GCP (1996), Helsinki Declaration of the
World Medical Association on the Ethical Principles of
Human Medical Scientific Research (1964-2000) and
the Ministry of Health of Ukraine Order No. 281 dated
back to 01.11.2000. The study protocol was approved by
the Ethics Committee of the Zaporizhzhia State Medical
University, Ukraine.

Statistical data processing was carried out by
using the method of variation statistics with the help
of software package Statistica 10.0. (StatSoft Inc., Ne
AXXR712D833214FANS), under the generally accepted
practice. The nature of the distribution of the studied
variables was assessed using the Shapiro-Wilk test.
Quantitative characteristics were represented as M + m
(arithmetic mean + standard error of arithmetic mean) or
Me (Q25; Q75) (median, 25 and 75 distribution quartiles)
depending on the type of the distribution. Under normal
distribution, the validity of the differences was estimated
using the Student’s t-criterion; in the distribution different
from normal, Mann-Whitney non-parametric U-test was
used. Assessment of the interrelationship between pairs
of independent indexes, expressed in quantitative scale,
was performed by calculating Pearson rank correlation
coefficients (in normal distribution) and Spearman’s
rank correlation coefficients (in the distribution different
from normal). To assess the diagnostic significance, the
ROC-analysis (Receiver Operating Characteristic) with a
construction of the characteristic curves of the sensitivity
and specificity of the investigated features dependence
and the calculation of the area under the working char-
acteristic curve (AUC) was used. To determine the risk
of developing BMD disorders, calculations of relative risk
was performed in patients with increased level of the bone
remodeling biomarkers compared with patients with nor-
mal indices by constructing four-fold tables. Differences
were considered statistically significant at P < 0.05.

Results

The results of the assessment of the BMD state, obtained
by ultrasound osteodensitometry in women with coro-
nary artery disease in the postmenopausal period, are
presented in Table 1.

It was acknowledged that in women with CAD in the
postmenopausal period, depending on the severity of
BMD loss, a significant decrease in the T- and Z-crite-
ria and an increase in the 10-year risk of osteoporosis
fractures development were observed, thus confirming
the presence of osteopenia or osteoporosis in the cor-
responding group.

The level of biomarkers of bone remodeling in women
with CAD in the postmenopausal period is presented in
Table 2.
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Table 2. Levels of bone remodeling biomarkers in postmenopausal women with coronary artery disease, depending on the degree of BMD loss,
Me (Q,,; Q,;)

Indicator, units of measurement | Control selected group (n=11) | CAD (n=19) CAD + osteopenia (n =27) CAD + osteoporosis (n = 34)

Osteocalcin, ng/ml 14.24 (12.54; 17.12) 15.66 (12.75; 18.04) 16.55 (9.95; 25.51) # 17.02 (14.30; 30.26) #*
Osteoprotegerin, pg/ml 216.85 (170.58; 231.35) 221.69 (213.40; 232.74) 227.9 (196.82; 241.02) # 231.01 (204.42; 247.24) #
VEGF-A, pg/ml 119.74 (102.66; 321.86) 119.84 (77.05; 225.21) 190.19 (96.76; 243.54) # 253.04 (103.32; 379.56) **

#: the probability of indexes difference if compared to the control selected group (P < 0.05); *, **, ***: the probability of indexes difference if compared to the patients with

CAD and normal BMD state (P < 0.05; P < 0.01; P < 0.001).

In women with CAD, in parallel with the decrease in
BMD state, a significant increase in the bone remodeling
biomarkers level was observed: an increase in osteocalcin
level by 16.22 % and by 5.68 % in the CAD and osteo-
penia group, by 19.52 % and by 8.68 % in the group of
women with coronary artery disease and osteoporosis
correspondingly if compared to the control selected group
(P < 0.05) and the group of women with coronary artery
disease and normal BMD state (P < 0.05). The level of
osteoprotegerin also increased if compared to the control
selected group: by 5.10 % in the group of women with
coronary artery disease and osteopenia, by 6.53 % in the
group of women with coronary artery disease and oste-
oporosis (P < 0.05). This biomarker trended to increase
in women with coronary artery disease and osteoporosis
compared with women with coronary artery disease and
normal BMD state.

An increase in the VEGF-A level was observed: 1.9
times higher in the group of women with coronary artery
disease and osteopenia, 1.5 times higher in the group of
women with coronary artery disease and osteoporosis if
compared to the control selected group and patients with
CAD and normal BMD respectively (P < 0.05).

Under the conduction of the correlation analysis in
the group of women with coronary artery disease and
osteoporosis, a direct correlative dependence between
the level of osteoprotegerin and the 10-year risk of fracture
of the radial bone (r = +0.46; P < 0.01), between the level
of osteocalcin and the risk of fracture of the tibia (r = +0.40;
P < 0.05) was discovered; the inverse correlative depen-
dence between the level of VEGF-A and the T-criterion
of the radial bone (r =-0.57; P < 0.05), between the level
of osteoprotegerin and the T-criterion of the radial bone
(r=-0.63; P <0.01), T-criterion tibia (r = -0.52; P < 0.01),
Z-criterion radius (r = -0.62; P < 0.01), Z-criterion tibia
(r=-0.51; P <0.01) was found out.

In the group of women with coronary artery disease
and osteopenia, the inverse correlative dependence
between the level of osteoprotegerin and the T-criterion
of phalanx was discovered (r = -0.46; P < 0.05); a direct
correlative dependence between the level of osteocalcin
and the risk of fractures of the radial bone (r = + 0.47;
P < 0.05) was discovered.

In order to determine the optimal threshold values of
bone remodeling biomarkers as indicators of BMD disor-
ders at different stages, the ROC analysis was conducted
and the critical value of osteoprotegerin level equal to
223.76 pg/ml (Se = 70.0 %, Sp =71.4 %, AUC = 0.787,
95 % Cl 0.637-0.896) was found out, which indicates
the onset of development of BMD loss at the osteopenia
stage. Also the critical value of the osteoprotegerin level
for osteoporosis was found out to be equal to 224.44 pg/m
(Se = 67.6 %, Sp = 68.9 %, AUC = 0.762, 95 % CI
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0.619-0.872). The ROC-curves of the osteoprotegerin
level at the stage of osteopenia and osteoporosis are
presented in Fig. 1 (A, B).

For the osteocalcin level, the corresponding critical
values were 15.89 ng/ml (Se = 83.3 %, Sp=81.0 %; AUC
= 0.875; 95 % CI 0.742-0.955) and 16.71 ng/ml (Se =
65.6 %, Sp=77.8 %,AUC =0.844, 95 % CI0.713-0.931).

The ROC-curves of the osteocalcin level at the stage
of osteopenia and osteoporosis are presented in Fig. 2
(A, B).

The ROC-curves of the VEGF-A level at the stage
of osteopenia and osteoporosis are presented in Fig. 3
(A, B).

According to the ROC-analysis results, the critical
value of VEGF-A level in osteopenia identification was
equal to 112.52 pg/ml (Se = 88.9 %, Sp = 82.4 %; AUC
=0.952; 95 % Cl 0.842-0.994), in osteoporosis identifi-
cation - 123.31 pg/ml (Se = 85.7 %, Sp = 94.3 %, AUC
=0.964, 95 % CI 0.869-0.996). That is, the VEGF-A
level is the most sensitive indicator, which represents the
possibility of BMD disorders development, beginning with
the osteopenic stage, when clinical manifestations of the
disease are absent.

Subsequently, the analysis of relative risk was
performed and it was found out that the increase in the
osteoprotegerin level is associated with the 1.6 times
increase of osteopenia development risk (RR = 1.626;
95 % CI 1.014-2.607; P < 0.05) and 1.9 times increase
of osteoporosis development risk (RR = 1.941; 95 % Cl
1.134-3.322; P < 0.05). For osteocalcin, the related risk
was 1.8 (RR = 1.750; 95% CI 1.014-3.019; P < 0.05) and
1.7 times (RR = 1.729; 95 % Cl 1.052-2.841; P < 0.05),
and for VEGF-A-2.2 (RR =2.167; 95 % CI 1.109-4.235;
P < 0.05) and 1.6 (RR = 1.556; 95 % CI 1.008-2.401;
P < 0.05) times correspondingly.

Discussion

In our study, an increase in the level of osteocalcin was
found, which according to literature data, may indicate a
violation of its inclusion in the normal structure of bone
tissue, compensatory activation of osteoblasts on the
background of decreased BMD and its participation in
the process ectopic calcification of the heart and blood
vessels [12,16].

The increase of the osteoprotegerin level can be ex-
plained by the participation in the process of osteoclasto-
genesis inhibition and bone tissue resorption, as well as
its compensatory enhancement to perform a protective
role in the development of vascular calcification, which
confirms the opinion of other authors [11,15].

It's generally known that VEGF-Ais not only a regula-
tor of neoanogeogenesis and a stimulator of blood supply
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to bone and cartilage tissues [17,18], but also acts as the
osteoclastogenesis stimulator [19].

The VEGF-Alevel changes revealed in our study may
be explained by the fact that in the conditions of the devel-
opment of chronic tissue hypoxia in CAD there is an over-
expression of the VEGF-A level [20], which leads to the
malfunction of the normal molecular mechanisms of the
ossification development, activation of osteoclastogenesis
with the subsequent stimulation of osteoclast-mediated
bone resorption [19].

According to scientific data, there is a close relation-
ship between processes of osteogenesis, cardiovascular
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diseases development and progression of endothelial
dysfunction [11,13,14,18,20]. This point of view is also
confirmed by our correlation analysis results. The results
of ROC analysis indicate the expediency of determining
the concentration of any of the above-mentioned bio-
markers and/or their combination as a screening marker
for BMD loss and determining the degree of its severity.

Thus, the obtained data confirm the general patho-
genetic bases of development of BMD disorders, the
growth of levels of bone remodeling biomarkers and the
progression of endothelial dysfunction in postmenopausal
women with CAD.
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Conclusions

1. The development of PMOS combined with CAD is
accompanied with an increase in the level of inflamma-
tion, neoangiogenesis and bone remodeling biomarkers
(osteoprotegerin, ostecalcin, VEGF-A).

2. The presence of multi-directional correlative
interrelationships between the level of osteoprotegerin,
osteocalcin, VEGF-A with the structural and functional
indicators of the BMD state (T, Z-criterion, 10-year risk
of osteoporosis fractures) suggests the participation of
these biomarkers in the processes of bone remodeling.

3. The levels of osteoprotegerin and/or ostecalcine
and/or VEGF-A determined by the ROC analysis can
be used as a screening method for early diagnosis of
BMD loss and stratification of patients in the category
of increased risk of osteopenia and osteoporosis deve-
lopment.

Prospects for further research: to assess the
impact of basic CAD therapy (with the addition of drugs
that affect the state of bone mineralization state) on the
reduction of the osteoporotic fractures risk.
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MeTa po6oTu — JOCnianTV CTPYKTYPY HEBIAKNaAHMX CTaHIB BINCbKOBOCNYXOO0BLIB i3 G0M0BMMU TpaBMaMy Ta 3aXBOPHOBaH-
HSIMW B Cy4aCHWX YMOBaX.

Matepianu Ta Mmetoau. Y poboTi HaBefeHi pe3ynbTaTi aHanidy CTPYKTypU, XapakTepy HeBiAKNaaHWX CTaHIB Cy4acHoi G0MoBoi
natororii Ta 3axXBOpoBaHb Y BiliCbKOBOCTYO0BLB, siki nepebyBanu Ha NikyBaHHi B HaLlioHanbHOMY BiliCbKOBO-MeANYHOMY
KniHiYHOMY LEHTPI «[0NOBHWIA BINCLKOBUIA KIiHIYHWIA rocniTanby i3 1999 p. no 2018 p. (191 731 icTopis xeopobw).

Pesynkratu. BrkoHan aHania CTpyKTypy HEBiAKNaHWX CTaHIB BiiCbKOBOCHYX60BLiB 36porHMx Cun YkpaiHu, ski Haginwnm
[0 HaujioHanbHoro BiiCbKOBO-MeAMYHOro KniHivHoro LeHTpy «BKM y nepiog 3 1999 no 2013 p. nopiBHSHO 3 BignoBigHNMM
nokasHukamm 3a 2014-2017 pp. Jocnigunu TeHaeHUii AMHaMIkM NOKa3HUKIB CTPYKTYPU HEBIOKMAOHWX CTaHIB BiliCbKOBO-
cnyx0oBUiB i3 TpaBMamMu (30kpeMa 6OAOBMMY) i 3aXBOPIOBAHHAMM 3@ Yac BELEHHS 30POMHOMO KOHCIMIKTY MOPIBHSHO 3
nonepeaHiM nepiogom (1999-2013). BusiBneHo HanbinbLL akTyarnbHi HEBIAKNaAHI CTaHu BiiCbKOBOCYO0BLB i3 60/0BO0
TPaBMOIO Ta TSHKKUMW 3aXBOPIOBAHHAMM, LLO € NPIOPUTETHUMM AN po3pobky, BnpoBamkeHHs y 36ponHux Cunax Ykpaitm
Cy4acHuX anropuTMIB i NPOTOKONIB HAZLAHHS MEAUYHOT oMoMOory B 60A0BMX YMOBaX. 3anponoHOBaHO Nepenik anropuTmis i
NPOTOKONIB ANs HaAaHHS MEeAMYHOI LOMOMOrY BiiCbkoBOCHYX60BLSM 36poiiHmx Cvn YkpaiHu Npu OCHOBHMX HEBIAKNAgHUX
CTaHax B yMOBAX CbOTOLEHHS.

BucHoBku. BcTaHOBMNM OCHOBHI HO30MOriYHI (hopMy BOMOBMX TPABM | 3aXBOPIOBaHb BiICLKOBOCTYXDOOBLIB, KOnu hopmy-
10TbCS HEBIAKNaAHi ctanu: XIX knac — nopaHeHHs Ta TpaBMM rorioBU, FOIOBHOTO MO3KY (27,3 %), TpaBMM OpraHis YepeBHOI
nopoxHuHK (18,2 %), TpaBmu rpyAHOI kNiTkv 11 pebep (12,9 %); X knac — nHeBMOHii (75,9 %); IX knac — iHcynbtn (40,1 %),
iHtbapkTyn miokapaa (30,1 %), rinepreH3neHa xBopoba (12,5 %). OCHOBHUMM Kriacamu, HO30M10ri4HI (hOPMU SKWX CYMPOBOMXKY-
10TbCS TSHKKUMM | BKpaWt TSHKKMMU cTaHamu, € XIX — TpaBMu, OTPYEHHS Ta AesKi HLLI HACiaKK Aji 30BHILLHIX npuynH (48,5 %),
knac X — xBopobu opraniB auxaHHs (12,1 %), knac IX — x8opobu cuctemu kpoBoobiry (7,4 %), knac V — posnaau ncuxiky i
nosegiHkv (6,1 %). BusiBneHi HeBigknaaHi CTaHm BilicbkOBOCTY)XO0BLB, LLIO BUHWKAIOTL NPU BiAMOBIAHMX HO30MOMYHMX (hopmax
i BXOOATb 10 Ha3BaHMX KIaciB XBOPOD, € NPiopUTETHUMM AN pO3POBINEHHS NEPLLOYEProBMX anropuTMiB i IPOTOKOMIB HAAaHHS!
MEUYHOT LLOMOMOTK BiliCbKOBOCTYKO0BLSM y 60 0BMX yMOBax 3a cTaHaapTamu HATO.

AHaAU3 CTPYKTYPbl HEOTAOXKHBIX COCTOSIHUI BOEHHOCAY)KaLUUX
BoopyeHHbIX CUA YKpauHbl B COBPEMEHHBIX YCAOBUAX

M. W. baatok, 0. A. Mukuta, WU. M. CemeHos, M. M. PuraH, B. B. Kocapuyk

Llenb paboTkI — uccrnenoatb CTPYKTYPY HEOTIONKHBIX COCTOSHUI BOEHHOCY>KALLWX C 60eBbIMM TPABMaMM 1 3a60neBaHMsaMM
B COBPEMEHHbIX YCIOBUSIX Ansi 0D0CHOBaHWS pa3paboTky NEPCMEKTUBHBIX anrOPUTMOB W NPOTOKONOB MEAULIMHCKOM NMOMOLLM,
afanTupoBaHHbIX K cTaHaaptam HATO.

Marepuansi v MeToabl. B pabote npuBeneHs! pesynsraThl aHanm3a CTpyKTypbl 1 XapakTepa HEOTNOXHbIX COCTOSHWN COBPEMEH-
Hovt 60eBoI NaTornorum 1 3abonesaHuii y BOBHHOCTTY>KaLLMX, KOTOPbIE HAXOAUIUCh Ha NieYeHnr B HaumoHanbHOM BOEHHO-Meau-
LIMHCKOM KIMMHWYECKOM LIeHTPE «[MaBHbI BOEHHBIN KNnHMYeckuii rocnutanby» ¢ 1999 . o 2018 1. (191 731 nctopus 6onestn).

Pesynbtathbl. [poBeaeH aHanua CTPYKTYpbl HEOTINOXHBIX COCTOSIHUIA BOEHHOCYXalLLmx BoopyxkeHHbix Cun YkpauHsbl,
KOTOpble NOCTYNWUNM B HauMOHaNbHbLIN BOEHHO-MEAMUMHCKWIA KnnHndeckuid LeHTp «BKM» B nepuwog ¢ 1999 no 2013 r. B
CpaBHEHMM C COOTBETCTBYOLLMMY Noka3atenamu 3a 2014-2017 rr. ViccnepoBaHa TeHAEHUMS AYHAMMKW MOKa3aTenemn CTpyk-
TYPbl HEOTINOXHbBIX COCTOSIHUI BOEHHOCTTYXaLLWX C TPaBMamu (B TOM Yncne 60eBbiMu) 1 3aboneBaHnsiMy 3a BpeMs BEAEHUS
BOOPYXEHHOTO KOH(PNMKTa MO CpaBHEHMIO C Npeapbiaylmm nepuogom (1999-2013). YctaHoBneHbl Havnbonee akTyasnbHble
HEOTNOXHbIE COCTOSIHUS BOEHHOCTYXaLLMX C 60EBOV TPABMOM U TSHKENbIMM 3a60reBaHNSIMM, KOTOPbIE SBISOTCS MPUOPUTET-
HbIMW Ans pa3paboTku 1 BHeapeHns B BoopyxeHHbIX Cunax YkpanHbl COBPEMEHHBIX anropUTMOB M MPOTOKOMOB OKa3aHust
MEeAVLMHCKOM noMoLLm B 60eBbIX ycroBusix. MNpeanoxeH nepeyeHb anroputMoB W MPOTOKOMNOB AMs OKa3aHWs MEAULIMHCKON
NOMOLLY BOEHHOCHYXaLLmm BoopyxeHHbIX Crn YkpanHbl Mpy OCHOBHBIX HEOTIIOXKHBIX COCTOSIHWSIX B COBPEMEHHBbIX YCIOBHSIX.

BbIBoAbI. YCTaHOBMNEHbI OCHOBHbIE HO30MOMMYeckie hopMbl 60eBLIX TpaBM 1 3a60neBaHMIN BOEHHOCTTY)XaLLMX, NPU KOTOPbIX
hopMUpYIOTCS HEOTNOXHBIE COCTOAHMSA: XIX Knacc — paHeHUs 1 TpaBMbl FoNoBbI ¥ FONIOBHOMO Moara (27,3 %), TpaBMbl OpraHoB
6ptoLuHon nonoctu (18,2 %), TpaBMbl rpyaHoON knetku u pebep (12,9 %); X knacc — nHeBMoHMM (75,9 %); IX knacc — nHeynb-
bl (40,1 %), uHdpapkTtsl Muokapaa (30,1 %), rMnepteHsnBHas 6onesHb (12,5 %). OCHOBHbIMM Knaccamu, HO30M10rM4eckme
(hopMbI KOTOPBIX COMPOBOXAAIOTCS TSHKENBIMU W KPAHE TSHKENMbIMU COCTOSIHUAMM, siBRisitoTCst XIX — TpaBMbl, OTpaBneHns v
HEKOTOpbIE pyre NOCMNeACTBUS BO3AENCTBUS BHELHMX npuimnH (48,5 %), knacc X — 6onesHu opraHos abixanus (12,1 %),
knacc IX — 6onesHu cuctembl kpoBoobpalLeHus (7,4 %), knacc V — paccTporictsa neuxuku 1 nosegeHns (6,1 %). HeotnoxHele
COCTOSIHUSI BOEHHOCIYXALLWX, KOTOPbIE BO3HUKAOT NPY COOTBETCTBYIOLLMX HO30MOMMYECKIX hOPMaXx v BXOASAT B Ha3BaHHbIE
Knaccbl 6onesHei, SBMSATCA NPUOPUTETHBIMU AN pa3paboTky NepBOOYEPEAHbIX anropuTMOB M NMPOTOKOMNOB OKa3aHWst
MEAVLMHCKOM NOMOLLM BOEHHOCTYKALLWMM B 60eBbIX ycnoBusix no ctaHaaptam HATO.

Maronoris. Tom 15, Ne 2(43), TpaBeHb — cepneHb 2018 p.
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The structure of urgent conditions of servicemen of the Armed Forces of Ukraine
in modern conditions

M. I. Badiuk, O. O. Mykyta, I. P. Semeniv, M. M. Rygan, V. V. Kosarchuk

Purpose: to study the structure of urgent conditions of servicemen with combat injuries and diseases in modern conditions
in order to substantiate the development of promising algorithms and medical aid protocols adapted to NATO standards.

Materials and methods. The paper presents the results of analysis of the structure and nature of urgent conditions of modern
combat pathology and diseases among military personnel who were on treatment at the National Military Medical Clinical
Center “Main Military Clinical Hospital” from 1999 to 2018 (191 731 disease histories).

Results. The article analyzes the structure of emergency conditions for servicemen of the Armed Forces of Ukraine,
who were admitted the National Military Medical Clinical Center “MMCH” in the period from 1999 to 2013 compared with
the corresponding indicators for 2014-2017 years. The trends in the dynamics of the indicators of the structure of emergency
conditions of servicemen with injuries (including combat ones) and diseases during the period of armed conflict compared to
the previous period (1999-2013) were studied. The most urgent conditions of servicemen with combat trauma and serious
illnesses are identified, which are the priority for the development and implementation of modern algorithms and protocols for
the provision of medical assistance in combat conditions in the Armed Forces of Ukraine. A list of algorithms and protocols
for the provision of medical assistance to servicemen of the Armed Forces of Ukraine under the main emergency conditions
in today’s conditions is proposed.

Conclusions. The basic nosological forms of combat injuries and illnesses of military personnel are established in which
emergencies are formed: the XIX class —injuries and head and brain injuries (27.3 %), abdominal injuries (18.2 %), chest injuries
and ribs (12.9 %); X class — pneumonia (75.9 %); IX class — strokes (40.1 %), myocardial infarction (30.1 %) and hypertensive
disease (12.5 %). The main classes, whose nosological forms are accompanied by severe and extremely serious conditions,
are the XIX class — traumas, poisonings and some other consequences of external causes (48.5 %), class X — respiratory
diseases (12.1 %), class IX — Diseases of the circulatory system (7.4 %) and class V — disorders of the psyche and behavior
(6.1 %). Identified urgent conditions of servicemen, arising from appropriate nosological forms and included in the described
classes of diseases, are priority for the development of priority algorithms and protocols for the provision of medical assistance

to servicemen in combat conditions according to NATO standards.

3MmiHM 3akoHopaBcTBa YkpaiHu B ranysi obopoHo3aat-
HOCTi AepxaBm [0 €BPOATNAHTUYHUX HOPM i CTaHAapTIB
CbOrofHi BCYBatOTb HOBi BUMOIY 10 CUCTEMU MEONYHOTO
3abe3neyeHHs 36ponHux Cun Ykpainu (3C Ykpainm)
[1]. Hesaxatroun Ha BeaeHHs! 30POHOTO KOHGMIKTY Ha
cxogi YkpaiHu, B cucTeMi MegmyHoro 3abesnedeHHs 3C
YkpaiHu NpoaoBXyTLCA AKICHI Ta eheKTUBHI pecpopmm,
Lo BignoBigaoTb BUMoram ctaHaaptis HATO.

Ak cBiguMTL aHani3 goceigy meguyHoro 3abes-
NEYeHHs aHTUTEPOPUCTUYHOI onepaLii, Cy4acHi Buau
3BMYaNHOI 30pOT NpPK3BOAATL A0 BKpal TSHKKOI Ooiio-
BOI MATONOTil, WO CAPUYMNHIOE CMEPTHICTb NOPaHEHNX
BINCbKOBOCIYXOO0BLIB y NMEPLUi XBUNIMHU YK TOOMHU
nicns oTpuMaHHst 6ooBoi TpaBmMu [2]. YMoBM GoitoBoi
00CTaHOBKM, LU0 XapaKTepU3ylTbCs BEMKOIO cknad-
HICTI0, Pi3HOMAHITHICTIO | MiHNUMBICTHO, Ta 0COBNMBOCTI
natoreHe3sy 60M0OBOi TpaBMu (3axXBOPHOBAHHS), iX
TSKKOCTi, 3yMOBMIOOTb CKNagHWA i pisBHOMaHITHUi
xapaktep nepebiry Takoi nartonorii — noefHaHicTb,
MarnocyMNTOMHICTb NPOSIBIB, HEBIAMOBIAHICTb CTYNEHS
BUPaXEHOCTi (PYHKLIIOHANBbHUX MOPYLUEHb | naToMop-
¢onoriyHmx 3miH B opraHax ToLLo.

AHani3 HopMaTUBHO-MPaBOBUX AOKyMeHTiB 3C
YkpaiHu 3 Mean4Horo 3abesneyveHHs), Wo AitoTb HUHI
abo po3pobneHi ocTaHHIM YacoMm, BUSBUB HU3KY
0CO6NMBOCTEN LLOAO CyYaCHWUX BUMOT O CTBOPEHHS
eeKTUBHOI CUCTEMM MEANYHOTO 3a6e3NeYeHHs BIICbK.
OpHieto 3 HUX € BaXNMBICTb AOMEAMYHOI AOMNOMOTK, L0
HadakTb BiCbKOBOCIYXOOBLIO B NEPLLi XBUMMHYM Nicns
nopaHeHHst abo TpaBMyBaHHs 6e3nocepeaHbO Ha MicLi
nogji [3]. IHWO, ane He MEHL BaXMBOK BUMOIOK €
HeoOXigHICTb 3anpoBagKeHHs! KIiHIYHMX anropuTmis,
NPOTOKONIB i CTAHAAPTIB HaJaHHS eKCTPEHOI MEUYHOI

Pathologia. Volume 15. No. 2, May — August 2018

Zonomory BicbkoBocnyx60BUsM. KniHivHi anroputMu
Ta NPOTOKOMNY 3 HaZlaHHS! eKCTPEHOT MEANYHOI AOMOMOrU
3aCTOCOBYIOTH (henbaLiepu (napamepmnku) abo nikapi
3aranbHOI NPaKTVKX Ha HaWnepLumx eranax MeauyHol
eBakyaLlii ans crabinisauii cTaHy nopaHeHOro BNPoAoBX
«30M0TOi roaunHN» [4].

Oxpim BigaHa4eHoro, po3pobreHHs Ta BNPOBafKeHHS!
B AiSNbHICTE MeanyHUX crnyx6 cun obopoHn CcyyacHnx
TEXHONOrN, WO BianosigatoTb BuMoramn HATO, ocobnmso
MEAMKO-TEXHOMOTYHUX AOKYMEHTIB i3 HaJaHHS MEAVNYHOI
ZOMNOMOTU, BU3HAYeHa NpiopUTETHUM 3aBOAHHSM B pe-
anisauii nonoxeHb Matpuui CtpateriyHoro 060poHHOr0
GtoneteHs YkpaiHu, 3aTBepmxeHoro Ykasom MNpeanaeHta
Ykpainu Big 06.06.2016 poky Ne 240/2016 [5]. MNpoueay-
pam HafiaHHs! eKCTPEHOT MEAWYHOT JOMOMOrY MOPaHEHNM,
LLO IPYHTYIOTLCSA Ha MpakTu4yHoMmy BorioBoMy A0CBIgi 1
HaMKpaLLMX MEAWNYHMX AOKa3aX, CKNaAHICTb SKMX 30inb-
LUYETHCA MPOMOPLIAHO 3 eBaKyaLielo MOpaHeHoro Ha
BULLMIA piBEHb MEOMYHOrO 3abesaneyeHHs, y 30ponHMX
cunax kpaiH-uneHie HATO npuainsatioTb Hatenep 0cob-
nuy yaary [6].

Omxe, 3annaeTbCs akTyanbHUM 3aBOaHHAM He0O-
XiOHICTb PO3POB6MNEHHS Ta BMPOBAMKEHHS B MeANYHOMY
3abe3neyeHHi CyqyacHUX MeauKO-TEXHOMOTIYHMX JOKY-
MEHTIB (anropuTMiB, NPOTOKOMIB, CTaHAAPTIB) HaZaHHs
€KCTPEHOT MeANYHOT LOMOMOTY NOPaHEHUM (XBOPUM) Ha
JorocnitanbHoMy eTani BignosigHo fo ctaHgaptis HATO.

Merta po6otu

[JocnignT cTpyKTypy HEBIAKNaAHWX CTaHIB BiiCbKOBO-
cnyx0oBLiB i3 6OOBUMY TPABMAMM 1 3aXBOPIOBAHHAMM
B Cy4acHUX yMOBax Ansi 0BrpyHTyBaHHs!, po3pobreHHst

Key words:
emergencies,
wounds and
injuries, algorithms,
clinical protocols,
standard of care,
military personnel,
Ukraine.
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Puc. 1. TlopiBHsIHHSI NOKA3HWKIB TSKKOCTI CTaHiB Bilicbkoocryx6osLis 3C YkpaiHu 3anexHo
Bifl Ha[IXO[KEHHS MOPaHEHMX.
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Ta 3anpoBaKeHHS NepLIOYEProBMX anropuTMia (MpoTo-
KoniB) EKCTPEHOI MeaUYHOI AONOMOTU, adanToBaHWX 0
crangaptis HATO.

Marepianu i meToAU AOCAIAKEHHA

3a gaHumu ictopin xBopob HauioHanbHOro BiliCbKO-
BO-MEAVNYHOrO KMiHIYHOTO LIEHTPY «[OMOBHWIA BINCHKOBUI
KNiHIYHWI rocniTanby, BUKOHANM pETPOCNEKTUBHII i Npo-
CMEKTUBHWIA aHani3 CTPYKTYpY Ta xapakTepy Hesigknag-
HUX CTaHIiB cyyacHux DOIOBKX TpaBM i 3aXBOPHOBaHb Y
BilicbkoBoCNy60BL;B 3a nepiog 1999-2018 pp. 3aranom
npoaHanisysanu 191 731 ictopito xBopoou.

PesyAbTati

3a odhiLitHuMy gaHumm [7], nounHatoum 3 2014 p. yncens-
HicTb ocoboBoro cknagy 3C YkpaiHu 36inbLumnacs marixe
BABIYi, CYTTEBO 3POCHN KiNbKICHI MNOKA3HWMKW CTapLUMX
BIKOBUX rpyn y BiKOBI/ CTPYKTYPpi BiiCbKOBOCIYx60BLiB. 3a
AaHrmm doaxisLis [8], NOWMPEHICTb 3aXBOPIOBaHb Cepes,
M0Gini3oBaHMX BiCLKOBOCIYOOBLB i BiiCLKOBOCTYX-
60oBLjB 3a KOHTpPaKTOM 36inbLKnack Takox Ha 43,7 %,
NiABULLMINCE MOKa3HWKK rocnitanisawii, npauesTtpar i
3BiNbHEHb Yepe3 XBopobu.

[na o6rpyHTyBaHHA nepeniky nepLioveproBux arn-
rOpuTMIB (MPOTOKOMIB) EKCTPEHOI MEeAWYHOI JONOMOrU
BINCbKOBOCNYXO0BLSAM, LLO NPOMNOHYBATUMYTLCA [0
po3pobkK, BiANOBIAHO 40 METW AOCHIIKEHHS 34iACHNMN
GibniorpadivHMin NOLLYK BITYM3HSHMX | 3aKOPAOHHMWX Hay-
KOBWX [pKepen iHpopmMaLii LLOAO CTPYKTYPY HEBiAKMaaHUX
CTaHiB BilICbKOBOCIY>OO0BLIB i3 GOMOBMMMU TpaBMamy,
TSKKMMW YCKMaAHEHHAMMU 3aXBOPHOBaHb Y Cy4aCHMX
ymoBax. BiasHaummo, Lo BiporigHMX BifOMOCTEN LIOAO0
CTPYKTYpY HEBIOKMAAHUX CTaHiB BINCbKOBOCIYG0BLB i3
60MOBMMM TPaBMAMM, TSXKKAMM YCKMaZHEHHSIMU 3aXBO-
prOBaHb HE BUSIBUN.

Y 3B'A13KY 3 LM BUKOHAIIM CTaTUCTUYHE JOCTIIKEHHS
€reKTPOHHOI 6a3n JaHux icTopii XBOpob nauieHTiB, Sk
nepebyBanu Ha nikyBaHHi y HauioHansHOMy BiliCbKO-
BO-MEAMYHOMY KMiHIYHOMY LEHTPi «[ONMOBHUI BiliCbKO-
BUM KniHiYHMI rocnitane» (HBMKL, «BKIM™») i3 1999 oo
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2018 p. ins dhopmyBaHHs 3anuTiB LLOAO HA3B HO30MOriY-
HIX HOPM Ta iXHBOI KiNbKOCTi BUKOPYCTOBYBaNM nMporpamy
Microsoft Access. |3 3aranbHoi KinbkocTi icTopiin XBopoo,
Lo MicTUnmMC y 6a3i AaHWX, Yepes PopMyBaHHs 3anuTis
obpanu icTopii XBopob YCix kaTeropii BiiCLKOBOCTYX-
60oBLUiB (0dhiLiepiB, NpanopLUMKIB, BiiCbKOBOCMYX60BL,B
CTPOKOBOI CNy0u Ta BiiCbKOBOI CNYy»0M 3a KOHTpaK-
TOM, MoGini3oBaHux Towo). Bubipku icTopiii xBopob
dhopmyBany 3a HO30MOrisIMM 3aXBOPHOBaHb, BPAX0OBYHUM
TSXKICTb CTaHy BiliCbKOBOCIYOO0BLB Nif Yac Hagxoz-
XXEHHS Ha NiKyBaHHS Ta 3@ YaCOBUMM MoKasHWUkamm. [Ans
BUSIBIIEHHSI MOXIMBOI BIMIHHOCTi Y CTPYKTYPI TSHKKOCTI
BiliCbKOBOCTYX60BLB, Y 3B'A3Ky 3 npoBeaeHHsM ATO,
BMBIpKy iCTOpIl XBOPOD TakoX MOAINMAM 3a Yacom — 40
30.04.2014 p. (po nepLLOro HaAXOMKEHHS NOPAHEHUX) i,
BignosigHo, nicns 01.05.2014 p.

Omxe, yepes hopMyBaHHs 3anuTy obpanu 149 334
icTopii xBopoO BilicbKOBOCTYXOO0BLB, SIKi HAZINLLNAW Ha
nikyaHHs 3 1999 p. go 30.04.2014 p., i 42 397 icTopi
xBopob, siki Haginwmm 3 01.05.2014 p. fo LbOro yacy.

3a pesynstatamu aHanisy BigibpaHux icTopii xso-
pob, fo 30.04.2014 p. 81,60 % BilicbkoBoCNy*60BLIB
Haginwny B nerkomy craHi, 17,50 % —y craHi cepeaHboi
TspkkocTi, 0,80 % — y Tspkkomy, 0,06% — y BKpam TsHKKO-
My cTaHi. 3a vacosui npomixok Big 01.05.2014 p. oo
LIbOro Yacy Ui nokasHuku ctaHoBnaTth 85,50 %, 13,20 %,
1,20 % T1a 0,08% BignosigHo (puc. 7). KinbkicTb Bilichb-
KOBOCINY>60BLIB, SiKi HAQIALLNM B NErkoMmy CTaHi, AeLlo
36inbLUMNach YHACNifoK 3MEHLLEHHS YaCTKK BiICbKOBO-
cnyxbOoBLiB i3 cepeaHiM CTyneHeM TshKKOCTi. Arne vacTka
0CiD, SKi HaQiALWNM B TSXKKOMY i BKPa TSHXKKOMY CTaHi,
36inbLumMnacs Ha 48 %.

I3 3a3HaYeHOro MacyiBy, BUKOPUCTOBYHOUM NporpamMy
Microsoft Access, icTopii xBopob 3rpynyBanu 3a knaca-
MU i Ho3onorismu BianosigHo Ao MKX-10. Ons GinbLu
[eTanbHOro aHanisy Ao ysarv B34To icTopii XBopoo Biii-
CbKOBOCITYDOBLIB Y TSXKKOMY Ta BKpaii TSHKKOMY CTaHi:
1347 oci6, aki Haginwnm oo 30.04.2014 p., i 544 — nicns
01.05.2014 p.

Hapani ctatuctuyHe onpauoBaHHs pe3ynbTaTis
BUOIpKkM BUKOHanM 3a gornomoroto Microsoft Excel. Mogi-
NANK BiACbKOBOCTTYXOOBLLB, SIKi HAAINLLIN Ha NiKyBaHHS
y HBMKL|, «BKI» y TsxxkoMy Ta BKpaw TSHKKOMY CTaHax,
3a kflacamu 3axBoptoBaHb 3rigHo 3 MKX-10.

3a pesynsratamu JOCHimKeHHs!, HabinbLLy YacTKy y
CTPYKTYPI TSKKWX | BKpaW TAXKUX CTaHIB BiiCbKOBOCYX-
60BUiB, K HapgiAwnm Ha nikyBaHHs y HBMKLL «BKIM™
A0 30.04.2014 p., ctaHOBUNM XBOPOGM OpraHiB ANXaHHS
(knac X) - 37,9 %. Ha gpyromy micui (15,6 %) — Tpasmu,
OTPYEHHS Ta AesiKi iHLWi HacnigkW Ail 30BHILHIX NPUYKH
(knac XIX). Ha Tpetbomy (9,7 %) — iHdpekuiiHi Ta napa-
3uTapHi xBopobwm (knac ).

Y 3B’A3KY 3 HAAXOMKEHHSIM Ha MiKyBaHHS MOPaHEHNX
nicnsg 01.05.2014 p. cTpyKTypa TSHKKMX i BKPaW TSHKKUX
CTaHiB BiliCbKOBOCITY)XO0BLIiB CyTTEBO 3MiHWUMack. MNo-nep-
LUe, YacToTa TSKKUX | BKpal TSKKUX CTaHIB Npu TpaBMax
Ta oTpyeHHsIx (knac XIX) sbinblmnace go 48,5 %. Opy-
re micLie nocinu xBopobu OpraHiB AvxaHHs, Npy AKX
yacToTa TSHKKUX i BKpal TSXKKUX CTaHIiB 3MeHLIMnach
BTpudi Ta ctaHoBuna 12,1 %. Ha tpeTe paHroee micle
(marxe 6€3 3MiHM NokasHMKa) NepemicTUnMCb XBopootu
cucTemu kpoBoobiry — 7,4 %. Ocobnuey yBary npusep-
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Puc. 2. CTpykTypa 3axBOprOBaHOCTI BilicbkoBocnyx60BLiB 3C YkpaiHu 3anexHo Bif HaAXOMKEHHS NOPaHEHMX.

TalTb po3nagm Ncuxiku Ta noseaiHkm (6,1 %), xsopobu
opraHiB TpaBneHHs (5,2 %), Lo nocinu 4 i 5 paHrosi MicLs
BiAnoBiaHo (puc. 2).

Hapani ctaTUCTUYHO BU3HAYMNM HANbINbLL BaXNUBI
Ho3010ri4YHi hopmu Tpaem (3okpema DoIoBKX) i 3axBO-
proBaHb, WO hopMyHOTb Nepeniky HEBIAKNaAHNX CTaHIB
BiANOBIAHO 10 HABEAEHWX KNaCiB.

Ak yxe 3asHayeHo, nicns 01.05.2014 p. nepe
paHroBe MicLie Y CTPYKTYPi TSXKKUX i BKpaW TSXKUX CTaHiB
BilicbkoBOCNyx60BLiB Nnocigae knac XIX — TpaBmu 1a oT-
pyeHHs. Cepen LibOro Knacy HalTshkyi HO30MOriYHi CTaHu
npefcTaBneHi rpynoto 30eBinbLLIoro NoeaHaHMX NopaHeHb
i TPABMaTWUYHWX YLLIKOAKEHb FOMTOBU 11 FONOBHOTO MO3KY —
27,3 %. Opyre micle nocinu TpaBMy OpraHiB YepeBHOI
NOPOXHUHN — 18,2 %, TpeTe — TpaBMU rpyaHOI KNiTku,
pebep (12,9 %). HaiTspkui ctanm BilcbkoBOCNYXO0BLiB
TaKOX BU3HAYNUNM cepes NOPaHEHVX Y AiNsHKN KynbLUO-
BKX CyrnobiB i 3 BOrHeManbH1MKU nepenomMamm AOBrvx
TpyByacTux KicTok.

Cepen xBopob OpraHiB AUXaHHs, KOMM YactoTa
TSXKKMX | BKpal TSXKKMX CTaHiB nocigae apyre micue,
HaWTSX4i CTaHW BINCbKOBOCMYXOOBLIB BUKNNKAKOTb
rHeBMOHii 75,9 %.

Cepeq xBopob cvcTemn KpoBoOGiry TsXKi Ta BKpai
TSOKKI CTaHW BM3Ha4atoTb npu iHcynstax — 40,1 %, iH-
¢hapkrax miokapaa — 30,1 %, rinepTeHsnBHiN xBopobi —
12,5 %.

06roBopeHHA

OTxe, 3a pesynsrataMmy aHanisy icTopiii Xxsopob navieHTiB
TepaneBTUYHOTO NPOWINHo, SiKi HAOXOAMIN [0 BINCHKOBMX
3aKragiB OXOPOHY 300POB’S, 3 NOYaTKOM BeAeHHs Gon-
OBUX AN Ha cxofi YKpaiHu BU3HAYMnM 3MiHW y CTPYKTYPi
HEeBiAKMagHWX CTaHiB: rOCTPi NCUXiYHI Ta NOBEAIHKOBI
po3naau (58,9 %), kuwwkosi iHdekuii (20,7 %), OTPyeHHs
(11,2 %), rocTpi MO3KoBi NOpyLLEHHS kpoBoobiry (5,3 %),
anepriyni peakuii (2,6 %), iHdapkT miokapaa (1 %), no-
pyLueHHs cepuesoro putMy (0,3 %) ToLuo.

3Baxcaroun Ha OTpUMaHi pesynesraTu, 3aranom Meau-
KO-TEXHOMOTiYHi fOKYMEHTMW ANst 3abe3neyeHHs HagaHHs
€KCTPEHOI MeaNYHOT J0MoMOory MoxyTb 6y T chopMOBaHi
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y ABi rpynu. lMeplua — ue HeBsiaknagHi CTaHy nauieHTiB
TepaneBTuyHoro npodinto (Heborosa natonoris), Apy-
ra— HeBiaKNaaHi CTaHW nopaHeHX i3 60/0BOO TPaBMOIO.

Y ubOMy acnekTi, Ha Haw nornsa, ycsa nanitpa
HEBIKNaAHUX CTaHiB TepaneBTUYHOrO npodinto (He-
6oiioBa nartonoris) 4OBONi AeTanbHO NpeacTaBrneHa me-
JVKO-TEXHOMOTYHUMI AOKYMEeHTaMu Anst 3abe3neyeHHs!
HafaHHs eKCTPEeHOT MeanYHOT 4OMOMOrH, Lo PO3PObIeHi
daxisuammu MOS Ykpainu [9]. BigaHaunmo, wo meam-
KO-TEXHONOri4Hi AOKYMEHTU [N15 HaJaHHS eKCTPEHoI Me-
JAVYHOI JOMOMOTW MPU HEBIAKNAAHMX CTaHaxX MopaHeHUX
i3 6oMoBOIO TPaBMOI0 Ha odbiLiHKX cariTtax MO3 Ykpainu
HVHI BiACYTHI.

OpHak BUSBWIM HaA3BMUYaNHO OM3bki MOKa3HMKM
CTPYKTYpY HeBiOKNagHWX CTaHiB NopaHeHuX, KOTpy
OTpUManu B pe3ynbraTi JOCTIMKEHHS, Ta nepeniky ak-
TyanbHWX HeBiAKNaAHUX CTaHIB cepen BiiCbKOBOCMYX-
6oBUiB AepxaB-uneHiB HATO, wwo HaBegeHi B STANAG
2549 «AMedP-24: Emergency care in the operational
environment» [10]. 3Baxatoum Ha Ue, Ana aganTauii,
po3p0obneHHs!, 3aCTOCyBaHHs MeaNKO-TEXHOMOTiYHMX
[OKYMEHTIB LLOA0 HaflaHHA eKCTPEHOI MeauYHOI Aono-
MOV NPU HEBIOKNAAHMX CTaHax NopaHeHMX i3 6OMoBOD
Tpasmoto y 3C YkpaiHu obpanu came Lel HOpMaTUBHUIA
LIOKYMEHT.

BpaxoBytoun maTepianu 3giiCHEHUX OOCHIMKEHb
LLIOA0 aKTyarnbHUX HeBiAKNaaHUX CTaHiB cepep BiNCbKOBO-
cnyx060BLjiB, aaanTyBany anropuTMu HaAaHHs EKCTPEHOT
MEeAWYHOI AOMOMOTY BiiCbKOBOCIY>KOO0BLISIM, LLIO MOXYTb
6yTV BUKOPUCTaHI y NpaKTUYHiA po6oTi Nikapis, Meany-
Horo nepcoHany 3C YkpaiHu nig Yac HagaHHS MeauqHoi
[L0MOMOrM NMOpaHEHWM Ha JorocnitanbHOMYy eTani B
6omoBmx ymosax [11].

BucHoBKHU

1. Y pesynbrati aHanidy BUSIBUNW BifOMOCTI LLOAO
OCHOBHWX HO30110r4HMX (hopM BOVMOBKX TPaBM i 3aXBO-
ptoBaHb BiliCbKOBOCTYXOOBLLiB, KONW hOpMYHOTLCS HEBIA-
KnagHi cTanm: 3a XIX Knacom — nopaHeHHs i TpaBMaTuyHi
YLLKOMKEHHS! FONIOBY, FONMOBHOTO MO3KY (27,3 %), TpaBMm
opraHiB YepeBHOi MopoxHWHY (18,2 %), TpaBMu rpyaHOT
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kniTkn Ta pebep (12,9 %); 3a X knacom — NHEBMOHii
(75,9 %); 3a IX knacom — iHcynbtv (40,1 %), iHbapkTm
miokapga (30,1 %) Ta rinepteH3nBHa xBopoba (12,5 %).

2. OCHOBHUMM Kniacamu, HO30IOriYHI (POpMU SKNX
CYNPOBOMKYHOTLCS TSXKKMMM Ta BKPAM TSHKKMMU CTaHaMU,
€ XIX — TpaBMu, OTPYEHHS Ta Aesiki iHWi Hacnigkv Al
30BHILLHiX MpuymH (48,5 %), knac X — xBopobw opraHis
avxanHs (12,1 %), knac IX — xBopobu cuctemm KpoBoobiry
(7,4 %), knac V — poanagm ncuxikv 1 nosegiHku (6,1 %),
knac X| — xsopobu opraHiB TpaBneHHs (5,2 %).

3. BusiBneHi HeBigknagHi CTaHW BINCbKOBOCIYX-
00BLjB, L0 BMHMKAKTL MPU BiAMOBIAHUX HO30MOMYHMX
dopmax i BXxoasTb A0 Ha3BaHWX knaciB xBopob, €
NpiOpUTETHUMK ANS PO3POBNEHHS NepLIOYEepProBux
MEeZUKO-TEXHOMOTIYHMX JOKYMEHTIB (anroputmie, npo-
TOKOMIB, CTaHAapTiB) HaJaHHA MEeAWUYHOT JOMNOMOrK
BiliCbKOBOCIYX00BLAM y BOMOBMX yMOBaX BifnoBiaHO
fo ctangaprtis HATO.

MepcnekTuBM noganblmx AocnigXeHb Nons-
ralTb y po3pobLi MeaMKO-TEXHOMOTYHNX JOKYMEHTIB
(anropuTmiB, NpoTOKOMIB, CTAHAAPTIB) HAZAHHS MEAUYHOT
[0NOMOrM BiiCbKOBOCTYxB0BLSAM y 60MOBMX ymMOBaX
BiANoBigHO 4o cTaHgapTie HATO.
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Ponb koHcTUTYTMBHUX i30dopM NOS eHpoTeniansHoi Ta HelpoHarbHOI B natoreHesi (popMyBaHHS! YCKNaHEHb i MOpYLIEHHS!
penapaTtuBHWX MeXaHi3MiB y NapofoHTi nicns ekcTpakwii 3yba Ha hoHi LyKpoBoro aiabety maixe He BU3HaYeHa.

MeTa po60oTm — BCTaHOBUTY OCOBNMBOCTI 3MiH NOKa3HUKIB eKCNpecii i30hopM CMHTa3M MOHOOKCUAY a30Ty HEMPOHambHOI Ta
enfoTenianbHoi y TKaHMHaX NapOoL4OHTa LUYPIB 3 eKCrepuMeHTanbHUM CTPENTO30TOLWHOBIM AiabeToM y pisHi nepiogu (1, 7
i 14 noba) nicns excTpakLii NepLIOro HXHLOTO Monspa.

MaTtepianu Ta MmeToam. IMyHOriCTOXiMIYHE AOCIMKEHHS NMOKa3HWKIB eKCrpecii engoTenianbHoi Ta HepoHanbHoi NOS
(BMiCT, KOHLIEHTpaLjis Ta NToMa NoLla Po3nogifny iIMyHOpeakTUBHOrO Matepiany) y TkaHuHax napodoHTa BukoHanu y 120
Lypis-camuiB ninii Wistar sikom 8-10 micsuis, skux noginunu Ha 8 rpyn no 15 tBapuH.

PesynbkraTtu. Y LWypiB 3 ekcnepumeHTanbHAM LykpoBum aiabetom (ELLT) 6e3 exkcTpakuii 3yba B napogoHTi BMICT | KOHLEHTpa-
List 060X KOHCTUTYTUBHUX i30hOPM XapaKTEPU3YBanNMCs 3HAYHO HKYMMI 3HAYEHHSIM NOPIBHSHO 3 MOKA3HUKaMU KOHTPOHO.
Ekcrpakuis 3yba wypam 3 EL Ha 1 poby npuasena 4o CyTTEBOrO NiABMLLEHHS BCIX MOKa3HMKIB ekcnpecii 06ox i3odopm
MOpIBHSHO 3 NokasHukamm LypiB 3 ELLL 6e3 ekcTpakuii 3yba. Ha 7 noby Bwmict i nutoma nnowa nNOS 3pocnm Ha 24,3 %
Ta 14,2 % BignNoBigHO, a KOHUEHTpaList 3MeHLwmMnacsa Ha 58,3 %. MokasHuku ekcnpecii eNOS BiporigHo He BipisHANMCA Bia
3HayeHb LWypis Ha 1 goby nicns ekcTpakuinHoro nepiogy. 14 noba nicns ekctpakuii 3yda B wwypis 3 E]] xapaktepuaysanucs
CYTTEBMM 3MEHLLEHHSIM YCIX JOCMimKyBaHNX MOKasHMKiB ekcnpecii KOHCTUTYTMBHUX NOS, HaBiTh Ginblue, KOHLEHTpaLis i
nuTomMa nnota poanoginy nNOS, a Takox BMICT, koHLeHTpauis Ta niowa eNOS cTanu 3Ha4HO MEHLLMMM, HiX Y rpyni KOHTPOIHO.

BucHoBku. Y wwypis 3 ELIA y TkKaHWHax NapoaoHTa 3HKEHI BMICT | KOHLEHTpaList KOHCTUTYTMBHUX i3odopm NOS. EkcTpakuist
3y6a Ha Tni ELLJ npnsBena 4o nomipHoro 36inbLIeHHs nokasHukiB BMICTY Ta koHueHTpaLii NANOS ta eNOS Big 1 oo 7 gobu. Ha
14 po6y nicns eKCTPaKUiNHOro Nepiofy BU3HAUMIM HUXKYI NOKa3HWKW ekcnpecii 060X i30chopM, HiX y rpyni KOHTPOMHO, LLO CBiA-
YUTb MPO HU3bKWI BMICT €HAOTENianbHOI Ta HEMPOHaNbHOI i30¢popM Yy NapoaoHTi wypis 3 ELLA Ta, iMOBIpHO, Bigirpae Baxnvey
porb y natoreHesi (hopMyBaHHs BigaaneHunx ycknagHeHb nicns XipypriyHux BTpyYaHb i3 NopyLIeHHsM NpoLeciB penapadlii.

HapywieHue aKcnpeccun KOHCTUTYTUBHBIX U30(OPM CHHTa3bl MOHOOKCHAA a30Ta
KaK natoreHeTMYeckuii Gpaktop GopmHUpoBaHUA OCAOXKHEHUN NOCAE IKCTPAKLUK 3y6a
Ha ¢OHe aKCNepMMEHTaAbHOro caxapHoro Auabera

K. C. TaHues, A. B. AbpamoB

Ponb koHCTUTYTMBHBIX M30dhopM NOS aHaoTennansHom 1 HeMpoHarnbHOM B NatoreHe3e (hoOpMUPOBAHUS OCTIOKHEHUIA U Ha-
pYyLLEHMs penapaTyBHbIX MEXaHW3MOB B MAapOLOHTE NOCIE KCTPaKLmum 3yba Ha hoHe caxapHOro AnabeTa nouTH He n3yyeHa.

Lienb pa6oThl — ycTaHOBUTL OCOBEHHOCTW M3MEHEHWIA NoKa3aTeneil 3Kenpeccun n30opM CUHTa3bl OkMAa a3oTa Helpo-
HarnbHOW 1 3HAOTENMANbLHOM B TKaHSX MAPOAOHTA KPbIC C SKCNEPUMEHTabHBIM CTPENTO30TOLMHOBBLIM AabeToM B pasHble
nepuogbl (1, 7 1 14 cyTk1) Nocne SKCTPaKLMM NEPBOTO HIKHETO Monsipa.

Marepuansi u meToAbl. IMMyHOTMCTOXMMIUYECKOE UCCIEN0BaHWe NOKa3aTerner aKCnpeccumn SHA0TENMaNbHON 1 HeMpOHarb-
Ho NOS (copepaHnus, KOHLEHTpaLMK 1 yaEenbHON NoLaan pacnpeaeneHns MIMMyHOPeakTUBHOTO Matepuana) B TKaHsX
napogoHTa nposeaeHo y 120 kpbic-camuoB nuHum Wistar B Bozpacte 8—10 mecsiLeB, pasgeneHHbix Ha 8 rpynn no 15 XMBOTHBIX.

Pe3ynkTathbl. Y KpbIC C 3KCiepyMeEHTanbHbIM caxapHbiM anabetom (3C[) 6e3 skcTpakuum 3yba B napoaoHTe cogepkaqme n
KOHLIEHTpaLMsi 0B0OMX KOHCTUTYTUBHBIX 130h0PM XapaKTepu3oBanmch 6omnee HU3KUMMU 3HAYEHWSIMM MO CPABHEHWIO C MOKa3a-
TENsMMU KOHTpons. JkcTpakums 3yba kpeicam ¢ ACM Ha 1 cyTku NpuBena K CyLLeCTBEHHOMY MOBBILLIEHIO BCEX NOKa3aTenen
akcnpeccun 06omx M30hopM Mo CpaBHEHWIO C Nokasatensmu kpbic ¢ ACL 6e3 akcTpakumm 3yba. Ha 7 cyTku copgepxanue
1 yaenbHas nnowage NNOS npogomkunm pactu Ha 24,3 % v 14,2 % COOTBETCTBEHHO, @ KOHLEHTPaLUMs yMeHbLUUNach Ha
58,3 %. MNokasarenu akcnpeccun eNOS AOCTOBEPHO HEe OTIINYANKCh OT 3HAYEHWI KPbIC HA 1 CyTKM NOCNE SKCTPAKLMOHHOTO
nepvoga. 14 cyTku nocne akcTpakumm 3yba y kpbic ¢ SC[] xapakTepu3oBanmch CyLLECTBEHHbIM YMEHbLLEHUEM BCEX UCChe-
LyeMbIX nokasartenei akcnpeccumn KOHCTUTYTUBHBIX NOS, Bornee Toro, KOHLEHTPaLWS 1 yaenbHas NnoLasb pacnpesenerms
nNOS, a Takxe cogepxaHue, koHUeHTpaums 1 nnowaas eNOS cTanu 3Ha4UTENbHO MEHbLLE, YEM B rpymnne KOHTPOMS.

BeiBoabl. Y kpbic ¢ OC[] B TkaHAX NapodoHTa CoaepaHue 1 KOHLEHTPaLUms KOHCTUTYTUBHBIX M30hopM NOS CHUXEHbI.
OkcTpakums 3yba Ha coHe OC[ npuBena Kk yMepeHHOMY YBENUYEHMIO NoKasaTenen cogepxanns u koHueHTpauum nNOS
1 eNOS ¢ 1 no 7 cytku. Ha 14 cyTkn nocne aKCTPaKUMOHHOTO nepuogda ycTaHoBUNM 6onee HWU3Kue nokasaTenu aKkenpeccum
060X M30¢hOpM, YeM B rpynne KOHTPONS, YTO CBUAETENLCTBYET O HA3KOM COLEPXaHUW SHLOTENWANbHON 1 HENPOHAMNBHOM
130hopM B napogoHTe kpbic ¢ ACL 1, BEpOSTHO, UrPaEeT BaxkHyto ponb B natoreHese hopMUpOBaHMS OTAANEHHbIX OCMOX-
HEHWI1 NOCne XVPYPruvecknx BMeLaTensCTB C HapyLLEHMEM NPOLECcCoB penapauym.
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Disturbance of nitric oxide synthase constitutive isoforms expression as a pathogenetic
factor of complications development after tooth extraction in experimental diabetes
mellitus

K. S. Hanchey, A. V. Abramov

The role of constitutive NOS isoforms (endothelial and neuronal) in pathogenesis of complications development and repair
processes disturbances in periodontium after tooth extraction in experimental diabetes mellitus is not studied completely.

The aim of work — to find out the features of constitutive NOS isoforms (endothelial and neuronal) indices alterations in
periodontal tissue of rats with experimental streptozotocin-induced diabetes mellitus on different terms (1%, 7" and 14" day)
after mandibular 1t molar extraction.

Materials and methods. Immunohistochemical study of endothelial and neuronal NOS isoforms expression indices (content,
concentration, area of immunoreactive material distribution) in periodontium tissue was conducted on 120 male rats 8-10
months-old (8 experimental groups).

Results. In rats with experimental diabetes mellitus (EDM) without tooth extraction content and concentration of both constitutive
NOS isoforms in periodontium were lower than in control group of animals. The extraction of tooth in rats with EDM resulted in
significant increase of all indices of both isoforms expression in comparison with EDM rats without tooth extraction. On the 7t
day after tooth extraction nNOS content and area of distribution was also increased by 24.3 % and 14.2 % respectively, and
concentration decreased by 58.3 %. Indices of eNOS were not reliably changed in comparison with the 1 day after tooth
extraction. On the 14" day after tooth extraction in rats with EDM, a significant decrease in all the indices of expression of
constitutive NOS was observed, moreover, the concentration and area of nNOS distribution and the content, concentration
and area of eNOS become significantly lower than in the corresponding control group.

Conclusions. In rats with EDM in periodontal tissues the content and concentration of NOS constitutive isoforms are reduced.
Extraction of the tooth in the animal with EDM leads to a moderate increase in the content and concentration of nNOS and
eNOS from the 1¢ to the 7" day. On the 14" day after the extraction, the expression indices of both isoforms decrease lower
than in the corresponding control groups, that indicates a low content of endothelial and neuronal isoforms in the periodontium
of rats with EDM and probably plays an important role in the pathogenesis of long-term complications development after

surgery along with violation of repair processes.

HuHi B x0QHOrO Nikaps-CToMaTonora He BUHUKAE CyMHIBY,
LLIO MopYyLLEHHS1 0BMIHHMX NPOLIECIB NPW LiykpoBOMY fjabe-
Ti (L) npn3BoasATb [0 pisHOMAaHITHUX 3MiH y 3y6oLuenen-
Hin cucTemi. Tak, BCTaHOBNEHO, WO Y 95 % xBopux Ha LI
BU3Ha4atoTb kcepocTomito, y 100 % — 3y6Hi BiaknaaeHHs
Ta HaniT Yepes BUCOKY KOHLIEHTPALi0 MI0KO3W B POTOBIN
piawHi, y 5,7 % — 3ananbHO-AEeCTPYKTUBHI 3aXBOPHOBAHHS
napomoHTa, Y 26 % — kpoBOTOuMBICTL AiceH [1,2]. PisHo-
MaHITHICTb CTOMaTONOriYHUX Npobrem Ta ycknagHeHb y
xBopux Ha LI[] noB’sizaHa 3 TuM, Lo came fiabeT hopmye
BCi CKIa[0Bi €TIONOrii Ta natoreHe3y 3axXBoptoBaHb Napo-
[OHTa: MOPYLLUEHHS KPOBOOBIry Ta MeTaboniamy TKaHuH,
niaTPMMaHHs 6akTepianbHOI iHBa3iT, 3HKEHHS 3aXUCHIX
BIIACTMBOCTEN OpraHiaMy Ta TKaHWH MapOAOHTaSIbHOIrO
komnnekcy [1,2].

lMaToreHes MOLUKOMXeHb i CyOWHHUX YCKMagHEeHb
npu LU noe’ssytoTb i3 AMChyHKUiE eHaoTenio Ta
NOPYLUEHHAM perynsuii cyanHHoro ToHycy. Ocobnusy
3aLikaBneHicTb y LIbOMY acrnekTi BUKNWKaAe OKCKA a3oTy
(NO) — BinbHWiA paguKan, Lo YMHWUTb Pi3HOCMPAMOBAHI
ecbekTun. Tak, BCTAHOBMEHA eHAOTENIN3anexHa Ba3oam-
natauis, NpuUrHiveHHs arperawii TpombouuTie, agresii
nenkouuTiB 40 eHZoTenito Ta nponidepadii ragkom’s-
30BMX KMITUH CyAWHHOI cTiHkv [3]. [JoBedeHa voro ponb
y perynsuii HepoTpoIiYHUX NPOLECIB i MOLLKOMKEHHS
KniTuH. LiutoTokemyHy gito NO unHUTL NepeBaxHo npu
3ananbHKX i HeMpoaereHepaTMBHUX NpoLecax, edekT
CNPSIMOBAHWI NEPEBAXXHO HA MITOXOHAPIT KNITWH, SiKi He
matoTb BnacHoi NOS, i Tomy € miweHHo ana NO, wo
HaX0oANTb i3 LMTO30110. [MNpy BUCOKMX KOHLEHTPaLisx NO
NPUrHIYYe MOTMMHAHHS KVCHIO Ta OKVCHE dhocchopurntoBaH-
Hs1, MOPYLLIYE NOTEHLLian i NPOHWKHICTb MembpaH, Nocumioe
BUXig i3 MiToxoHapin Ca?* i npoanonToTU4HMX Binkis;
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pesynbTat Lboro — AMCTPOIiYHI NpoLecy, NopyLeHHs
penapadii Ta pereHepalii, POPMyBaHHS MHOXWHHWUX
ycknagHeHsb [3].

Nig yac gocnimkeHHst poni NO B natoreHesi ycknag-
HeHb MiCrns CTOMATONOMYHUX BTPYYaHb y nauieHTiB i3 LI
OTpUMarnu cynepedrnei faHi, Lo NoB'sA3aHo K 3 pisHoOMa-
HITTAM KMiHIYHUX XapaKTepUCTUK XBOPKWX, TaK i 3 Pi3HUMK
METOANYHUMM Nigxoaamy 40 ouiHioBaHHA cuHTesy NO.
Cawme uj posbixHocTi Ta Hes'acosaHicTb poni NO Ta i3o-
dhopm 1oro chepmeHTy npu LI y hopmyBaHHi NatonoriyHnx
NPOLIECIB i CTaHIB Y LLienenHo-NMLEeBiNn AinsHui noTpebyoTh
MormMMBneHoro BUBYEHHS, 3OINCHEHHS eKCriepuMeHTarb-
HOro AocnifdxeHHs. HoBi hakti HagadyTb PO3yMiHHS
MaToreHeTNYHOI poni y TKaHUHaxX NapofoHTa 6anaHcy KoH-
cTuTyTMBHIX i3ocpopm NOS y po3BuTKy 3anarnbHOro npoLie-
Cy Ta MexaHiamiB penapadii nicns XipypriYHoro BTpyYaHHs
(excTpakuii 3yb6a) Ha TNi eKCrieprMEHTanbHOrO LIyKPOBOro
niabery.

MeTta pobotu

BcTaHoBUTM 0cOBNMBOCTI 3MiH NMOKa3HWKIB ekcnpecii
i30)OpM CMHTa31 MOHOOKCUAY @30Ty HEMPOHArbHOI Ta
eHJoTenianbHOI y TKaHWHAX MapodoHTa LUypiB 3 ekcre-
PUMEHTaMNbHUM CTPENTO30TOLMHOBUM AjabeToM Y pisHi
nepioay nicns ekcTpakLii NepLLOro HKHLOTO Monspa.

Marepianu i meToAU AOCAIAKEHHA

EkcnepumeHTarnibHa YacTuHa OOCHIIKEHHS BUKOHAHA
BIAMOBIAHO 4O HaUiOHANbHKUX «CMiNIbHUX €TUYHKX MPUH-
LmMniB ekcnepuMeHTiB Ha TBapuHax» (Ykpaina, 2001),
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[entoBant O4HOPa30BVM BBEAEHHSM BHYTPILLHbOYEpe-
BUHHO cTpenTo3oTounHy (SIGMA Chemical, CLLA) B go3i
50 mr/kr, pounHeHoro y 0,5 mn 0,1 M umtpatHoro byde-
pa (pH 4,5) ex tempore [4]. Ha 21 noby ELIJl TBapuHam
BUMIpSNM piBeHb rMikeMmii HaTLLe (FMoKO300KCUAA3HUM
METOZOM i3 BUKOPUCTAHHSM CTaHAAPTHUX TECT-CMYXKOK
Test Strip II, rmtokomeHTp Glucocard, AnoHis), Lo cTaHo-
BuB 24,75 + 2,14 mM/n.

EKCTpakuito HWKHBOTO Monsipa B 45 KOHTPOMbHMX
Lypis i 45 wypis 3 ELIA 3aiicHunm BpaHui o 10:00. Hanepe-
[AoaHi Beevepi o 18:00 TBapuH no3baensanv ixi, 3anuwani
BiNbHWIA BOCTYN A0 Boaw. MNepen ekcTpakuieto 3yba Luypis
HapKOTW3yBany TiONeHTanoBMM Hapko3oM (8o3a — 40 mr/kr)
i3 OAATKOBOK MICLEBOK iH(INBTPALINHOK aHeCTesie
«Y6icteanHom» («3M ESPE» AG, Germany).

Ha 1, 7 Ta 14 poby nicnsa ekctpakuiji 3yb6a TBapuH
BMBOAMIN 3 EKCMIEPUMEHTY M TIONEHTANOBUM HAPKO30M
(no3a — 40 Mmr/kr) LUNSXOM OQHOMOMEHTHOI AeKaniTaLlii.
O6’ekT [OCNIMKEHHS B LLYpPiB — TKAHUHM NapOAOHTa
HWXKHbOI LLienenu npaBopyy.

[Nicnsi cTaHgapTHOI riCTONOMYHOI NiBroTOBKM chparMeHTU
napofoHTa ¢hikcyBanu y napannactosyx briokax. Ha pota-
LinHomy mikpotomi Microm-325 (Microm Corp., Germany)
roTyBanu CepiiiHi 3piau TKaHWH NapOAOHTA 3aBTOBLUKM
5 mkm. [ns gocnimkeHHs: NOKa3HWKIB eKCrpecii KOHCTU-
TyTmBHUX i30opopm NOS Ha nepLuomy eTani ficTonoriyHi
3piav NoAINUIM Ha 2 rpynu: nepLLy rpyny 3pisis iHKyOyBanm
3 kponsauumu 1IgG go HenpoHanbHoi NOS (nNOS) (Santa
Cruz Biotechnology, USA) y posseaeHHi 1:200; gpyry rpyny

LLlypu-camui ninii Wistar

120 TBapuH

@ D
«KoHTponb-0» — iHTaKTHi Lypu
6e3 ekcTpakuji 3yba, 15 TBapuH
A 4

«[iabeT-0» — wypn 6e3 ekcTpakuii
3yba, Aekanitauis Ha 21 goby

«KoHTponb-1» — wypu
3 EKCTPaKLIE MEPLIOTO HKHBOTO
\_ monsipa, Aekanitauist Ha 1 goby )

« [liabet-1» — Wypw 3 ekcTpakLjieto
NEPLIOro HWKHBOTO Monsipa,
Aekanitauist Ha 1 goby

«KoHTpOnb-7» — Lwypu 3
EeKCTPaKLieto NepLLIOro HUXKHBOTO
Morisipa, Aekanitalis Ha 7 foby )

«[liaGeT-7» — LLypy 3 eKCTPaKLieo
NepLUOro HUXHLOro Monspa,
[Aekanitauis Ha 7 foby

<

«KoHTponb-14» — wypun
3 eKCTPaKLer0 NEPLIOro HKHBOTO
Mornisipa, Aekanitauis Ha 14 1oby )

«[iabeT-14» — Wwypu
3 eKCTpaKLi€eto NepLLOro HKHLOTO
Mornsipa, Aekanitauis Ha 14 foby

<

Puc. 1. Bnok-cxema noainy TBapuH Ha rpynu.

Tabnuus 1. MokasHukn ekcnpecii KOHCTUTYTUBHKX i30chopm NOS y napofoHTi LypiB
eKkcrnepumeHTansHux rpyn (M + m)

Tpynu, n=15 Bwmict IPM KoHueHTpauia Mutoma nnowa

IPM po isochop- | IPM go izochop-

0 i3odropmu,
On, mu, On, /mkm? My, %

HelipoHanbHa NOS

Bes ekcTpakuii  KoHTponb-0 151,40+7,36 20,49 +1,07 45,56 + 1,4 3pisiB iHKyOyBanw 3 kponsummm IgG go eHpoteniansHoi NOS
Riabet-0 132,60+4,322 16,75+ 0,957 62,44 £ 1,17 (eNOS) (Santa Cruz Biotechnology, USA) y po3sefeHHi

1 poba KoHTpors-1 162,80 + 8,14 17,37 +£1,02' 69,15£2,01" 1:200. CkenbLs 3 HAHECEHUMM MEPBUHHUMM AHTUTINAMK
[iabet-1 218,80 + 17,56*° 38,85 + 2,812 65,11 +1,27 Tpymanu B ﬂOﬂiMepHVlX CbiKCﬂTOan npu T=+4°C 24

7 noba KoHTponb-7 139,20 + 6,21 28,33 + 2,21 68,34 + 1,99 rOAVHM, TpVHi no 10 xB8 BigMVBaNM (i)OC(baTHI/IM 6y¢)ep0M
[iaGet-7 272,20 + 18,45%% 24,54 + 0,95 74,37 +1,732° 0,1 M (pH 7,2). Ha apyromy eTani Ha ckenbLs 0Box rpyn

14 no6a KoHTponb-14 168,30 + 5,41 30,24 + 2,141 52,41 + 1,68 HaHOCUTIV BTOPHHI MuLLasi 1gG [0 NoBHoi Monekynu IgG
[iaGet-14 201,70 £+ 16,432 21,62+ 1,782 46,89 + 1,26%

kpons, koH'toroeai 3 FITC (Santa Cruz Biotechnology, USA)
y posseaeHHi 1:200 i Tpumanu npu T= +37 °C 45 x8, npo-

EHpoteniansHa NOS

Bes ekcTpakuii KoHTponb-0 214,50 + 16,17 38,67 £ 1,97 55,34 £ 1,95 . 6 .
Jiaber0 N R e muBanv Tpudi no 10 x8 dhocdpatHum Bychepom 1 yknaganm
1 poba KoHTponb-1 13420+8,16' 19,754 £0,670' 78,16 +2,09' B CyMILL rriepukichoctarHui Gypep (9:1). )
[liaGer-1 274204 12,46% 2865£3,00% 64,76 +1442° Spian napojioHTa BUBank B ynbTpacionetosomy
7 poba KokTpon-7 272204845'  24544095' 66374073 cnekTpi 36y/kerHa 390 Hu 3a Aonomorok CaITnodine-
[lia6er-7 286,90+ 1473 27.56+ 185 61,50 + 1212 Tpa 38HE 3 Bucokoto ewicieto (Carl Zeiss, Germany) Ha
14 poda Kowtponb-14  28430£7,16  3124£122'  58,11£2,05' mikpockoni AxioScope (Carl Zeiss, Germany). Tlin vac
[Nia6et-14 213,90 + 9,75%3 17,66 + 1,672 36,03 +1,19° aHaﬂi3y 306pa)KeHHﬂ B iHTepaKTVlBHOMy pe)KVIMi BI/I,qu'IFl-

TN 30HM 3i CTATUCTUYHO 3HAYYLLOK (PryopecLEHLEr.
MokasHuky ekcnpecii isochopm NOS: BMIiCT MaTtepiany,
imyHopeakTuHoro (IPM) o Hei (Op), koHueHTpauia IPMy
1 MKkm? 3pigy (Op,/Mkm?) Ta nuToma nnotua poanopiny IPM

*: BipOrifHa Pi3HMLIA NOKa3HMKIB KOHTPOMbHMX rpyn (P, < 0,05) WOAO BIANOBIAHMX MOKA3HHKIB KOHTPONBHOT
TPy 3 NONepesHiM CTPOKOM eKCTpaKLii; 2 BiporigHa pisHuua nokasHukis rpyn 3 EL (p, < 0,05) wono
NOKa3HWKIB KOHTPONbBHOI rpynK BiANOBIAHOIO CTPOKY eKCTpaKLii; *: BiporiaHa pi3HWLSs NoKasHWKIB rpyn 3
EUA (p,, < 0,05) wopo nokasHukis wypis 3 EL nonepeaHboro CTpoky excTpakuii.

o y3rogxytTbest 3 aupektusot Pagu 2010/63EU
€Bponencbkoro napnameHty i Pagu Big 22 BepecHs
2010 p. Woago 3axvcTy TBapWH, SKUX BUKOPUCTOBYHOTb
ans HaykoBux uinen (Council Directive 2010/63EU
of the European Parliament and of the Council of 22
September 2010 on the protection of animals used for
scientific purposes). [MpoTokon JOCMIAKeHHS NOroKeHo
3 fokanbHUM ETUYHUM KOMITETOM. EKCrnepymeHTanbHi
JocCnimKeHHs BuKoHanu Ha 120 wypax-camusax niHii
Wistar Bikom 8—10 micsuis, skux noginumm Ha 8 rpyn no
15 TBAPWH Yy KOXHIN (puc. 1).

EkcnepumeHTansHuiA Lykpoeuin giabet (ELLO) mo-
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(%). Bocnignnu He MeHLLe Hix 60 nonie 30py 3 KOXHOI cepii.
Yci CTaTMCTYHI 064MCREHHS BUKOHAMM B TaBRNMYHOMY
npouecopi Microsoft Excel 2016 (Microsoft Corp., USA).
[lns BCiX NOKa3HMKIB pO3paxoByBanii 3Ha4EHHs cepeaHbOl
apudmeTtnyHoi BUbipku (M), Ti gucnepcii Ta noMurkm
cepedHbol (m). [N BMSIBNEHHS BipoOrigHOCTI BigMiH-
HOCTEN pe3ynbTaTiB AOCNIMKEHb B EKCNEPUMEHTANbHUX
i KOHTPOIMBHUX TPyN LLypiB 0BuMcnoBany KoedilieHT
CrbtogeHTa (t), micnst Yoro BU3HaYanM MMOBIPHICTb Bif-
MiHHOCTI BMGIpOK (p) i AOBIPYMIA iHTEPBAN cepeaHbOi 3a
Tabnuusamu posnoginy CtelogeHTa. BiporigHumv BBaxanu
PO36IKHOCTI 3Ha4eHb, ANA AKuX pg, < 0,05 [5].
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Puc. 2. BwmicT enpotenianbHoi (A) Ta HelipoHanbHoi (B) isodopm NOS y napogoHTi wiypa KoHTponbHOi rpynn. Peakuis Henpsmoi imyHodnyopecueHLii 3 aHtutinamm go eNOS

Ta nNOS. Ok. x40.

PesyAbTati

lNopiBHANBHWI aHani3 NoKasHWKIB EKCNPECiiT KOHCTUTY-
TmBHKX i3ocpopm NOS y TKaHMHax mapopoHTa LypiB
KOHTPOMbHOI rpynu nokasas: GinbLue npeacTaBneHor
3a BMICTOM, KOHLIEHTpaLi€lo Ta MMTOMOLO nioLleto Byna
enpoTeniansHa hopma (puc. 2), AOCimKyBaHi NOKasHWKM
T ekcnpecii nepeBuLLyBann 3Ha4yeHHs HelpoHanbHOI
i3ochopmu BignoBigHo Ha 41,6 %, 88,7 % T1a 21,4 %
(mabn. 1).

Ha 1 poby nicns ekctpakuii 3y6a B KOHTPOMbHMX
LLypiB Y TKaHMHAX NapofdoHTa Bigbynocs cyTTeBe 3mMeH-
LUEHHS! KOHLieHTpaLlii 060X i30¢hopM i 3aranbHOMo BMICTY
eNOS, ogHak mpu UbOMY NMTOMA NIoWa Po3noginy
isocpopm eNOS i nNOS 36inbLuysanack Ha 51 % 1a41 %
BignoBigHo (mabs. 1). Ha Hawy aymKky, Le noB’s3aHo 3
NpOrpecyBaHHsM 3ananbHOro Npouecy Ta PO3BUTKOM
BTOPWHHOI anestepaldii [6].

Ha 7 noby nicns ekcTpakuiiHoro nepiogy NokasHuKv
eKcnpecii KOHCTUTYTUBHUX i300OpM CYTTEBO BiApI3HS-
nmcs. Tak, Bmict NNOS 3meHwwyBaBcst Ha 17 %, nutoma
nroLLa He 3MiHoBanacs, a KoHUEHTpaLlid 36inbLuyBanacs
Ha 63 %, Lo, IMOBIPHO, MOB'AA3aHO 3 aKTUBALLiEW NPOLIECIB
penapadii Ta pereHepaLii B napogoHTi. eNOS nokasana
ynmane 30inbLUEHHS NOKa3HMKIB BMICTY Ta KOHLEHTpaLlii
dhepmeHTy BABIYI Ta Ha 24 % BignoeiaHo. OpHak nuToma
nrowa ii po3noginy ameHwmnack Ha 17,7 % (mabn. 1).

14 poba xapaktepuayBanacs 36iMbLUEHHSM BMICTY
nNOS i koHueHTpauii eNOS, a TakoxX 3MEHLLEHHAM Nu-
TOMOI NnoLLi iX po3noainy B NapofdoHTi, Wo Moxe ByTu
MOB’AI3aHO 3i 3MEHLUEHHSIM 30HW 3ananeHHs i HacTyn-
HUMKM aKTUBHUMM NpoLiecamu penapadii Ta pereHepadlii
(mabn. 1).

Y wypis 3 ELI, SkMM He BMKOHYBanu eKcTpakLito
3y0a, B NapodOHTi BMICT i KOHLIEHTpaList 060X KOHCTUTY-
TWBHYX i30¢DOPM XapaKTepuayBamnmcst 3Ha4HO HKYUMU
3HaYEHHSIMU MOPIBHSIHO 3 NOKa3HUKaMW KOHTPOnto. Tak,
BMicT NNOS i eNOS Bynum MeHLIMMM 32 3HAYEHHS KOHTP-
onto Ha 14,0 % Ta 24,4 %, koHueHTpauisa — Ha 22,3 %
Ta 89,0 % BignosigHo. MuToma nnolla, sky 3anManm
i30hopMK, MOPIBHAHO 3 BiAMOBIAHUM KOHTPONEM Ans
nNOS 6yna 6inbLuoto Ha 37 %, a eNOS 3aiimana MeHLuy
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nnowy Ha 11,8 % (mabn. 1). Ha Hawy aymky, Ui dhaktn
MOSICHIOIOTb KIMIOYOBI NaHKy natoreHe3y MikpoaHrionaTin
i HeviponaTin, Wo 3aBxau dopmytoTbes npu L [7,8].

EkcTpakuis 3yba wypam 3 ELI Ha 1 noby npuasoau-
na [0 CyTTEBOro NiABWLLEHHS BCIX NMOKA3HWKIB ekcnpecii
060x i30(popM MOPIBHSIHO 3 MokasHukamm Lypis 3 ELIL
6e3 ekcTpakuii 3yba. Ha 7 noby nopisHsiHO 3 nonepe-
[HIM TepMiHOM nicns eKcTpakLii BMICT i nuToMa nnotua
nNOS 3poctanu Ha 24,3 % Ta 14,2 % BignosigHo, a
KOHLIeHTpaUis 3meHLyBanacs Ha 58,3 %. lNokasHuku
ekcnpecii eNOS BiporigHo He Bigpi3HAnMca Big 3HaYeHb
Lwypis Ha 1 go6y nicns ekcTpakuiiHoro nepiogy. 14 noba
nicns ekcTpakuii 3y6a B wypis 3 EITl xapaktepusysanacs
CYTTEBUM 3MEHLLEHHSIM YCiX AOCTIIKYBaHMX NOKA3HNKIB
ekcnpecii KoHcTUTYTBHUX NOS, HaBiTb Ginblue, KOHLEH-
Tpaujis Ta nutoma nnota posnoginy NNOS, a Takox BMICT,
koHUeHTpauis Ta nnowa eNOS 6ynu 3Ha4HO MeHLWUMK,
HXX y rpyni BiANOBIAHOIO KOHTponto (mabn. 1).

06roBopeHHs

PaHHi po6otu 3 BuBYeHHSst poni NO npu 3ananeHHi He
[laBanu 3Mory roBopuTU Npo cnpustnvei abo peryns-
TOpHi edhekTu L€l Hag3BKnYanHo NabinbHoi Monekynu 3
Ayxe KopoTkum nepiogom xutTa [3,9]. Beaxanu, wo ii
YTBOPEHHS Ta ePeKTW HEOOXiaHi TiNbKM ANs NOLLKOKEH-
Hs-eniMiHaLii NaToreHHWX areHTiB, a HaaMIpHE YyTBOPEHHS
NO npwu 3ananeHHi — kno4oBUIA hakTop ayToansTepaLii
Ta hopMyBaHHs ycknagHeHb [9].

HuHi koHuenuis GionoriyHoi poni NO cyTTeBO 3Mi-
Hunacs. BigkpuTTs eHgoTenianbHOro gaktopa penak-
cauii, sikuit sensie coboto HITPO30CTNONyKy 1 aKTUBHUM
Ba30AUNATY4MM KoMMoHeHToM koTporo € NO [3,10],
BCTAHOBMNEHHS MOr0 Ae3arperaHTHOi akTUBHOCTI, HEN-
POTPaHCMITEPHOI Ta aHTMOKCMOAHTHOI BNACTUBOCTEN
MiZHSNW Liny XBUMKO NEPCMEKTUBHUX OOCTIMKeHb CUC-
Temu MoHookeuay asoty [11,12].

HakonuyeHnin Yyumanuin akTMiHnin Matepian npo
ponb NO sk y HOpMi, Tak i Npyn pi3HOMaHITHUX 3aXBOPHO-
BaHHsIX. Buknukae iHTepec ¢akT perynsuii akTMBHOCTI
npouecy ytBopeHHss NO yepes nesHi isopopmm NOS.

ISSN 2306-8027  http://pat.zsmu.edu.ua

151



152

OpwuriHaAbHI AOCAIAXKEHHS

Bigowmi isocpopmu nNNOS, INOS ta eNOS BigpisHstoTbCS
nokanisawlieto, LWNSXoM akTuBaLlii Ta KinbKiCTio yTBOPEHHS!
NO, sBnstoTb coboto BaxnmBy cucTeMy (DepMeHTIB i3
HanbINbLL CkNagHUM anropuTMOM perynsuii. Y 3s’ssky
3 uum cuctema reHepauii NO € HanbinbLL YyTnBo Ao
3MiH, WO BigOyBatoTbcs B opraHiami [12]. JloriyHo npu-
MyCTUTK, LLO HWU3bKi MOKa3HUKN BMICTY Ta KOHLEHTpaLi
060x koHCTUTYTMBHUX i30dbopm NOS y napopoHTi npm
ELLA, ski 6ynu oTpumaHi nig Yac JOCRImKEHHS, CTaHyTb
niArPYHTAM He Tinbku y (hopMyBaHHi MikpoaHrionartii Ta
nepudgepuyHoi Hermponarii, crig o4ikyBaT PO3BUTOK
yCKNagHeHb MIiCns MOXNMBKX XipypriyHux BTpydaHb. Lli
dhakT HeoaHOPa30BO MiATBEPAXYBANN KMiHIYHI cnocTe-
PEXEHHS!, B SIKMX JOBEAEHO, L0 Nepebir paHoBOro npo-
Liecy B MauieHTiB, siki CTpaxkaatoTb Ha LyKpoBWiA fjaber,
XapaKTepU3yeTbCs MPOMOHIOBAHICTIO (ha3u 3ananeHHs Ta
3aTPUMKOI0 pereHepaTuBHUX npouecis [13]. Buxoasun 3
LIbOro, BCTAHOBMEHW (haKT CyTTEBOTO 3HKEHHSA Ha 14
Ao6y nicns ekctpakuii 3yba B wypis 3 ELIJ] nokasHukis
BMICTY i KOHLeHTpaLii HepoHanbHOI Ta eHgoTenianb-
Hoi NOS cBigunTb Npo MOXIMBY porb HEAOCTATHOCTI
ytBopeHHst NO y chopMyBaHHi BigaaneHnx ycknagHeHb
Yepes NopyLLEHHs BacKynsipuaaLlii, iHepeaLlii Ta penapaui
TKaHWH napoaoHTa [14].

BuUcHOBKU

1. Peaynbrati gocnigpxeHb nokasanu, Lo B LypiB 3
EL y TKaHMHaX NnapofoHTa 3HYKEHI BMICT i KOHLEHTpa-
List KOHCTUTYTUBHUX i3ocpopm NOS.

2. Ekctpakuis 3yba Ha tni ELI npuseoguTb fo no-
MipHOTO 36iMbLUEHHS MOKa3HWKIB BMICTY Ta KOHLEHTpaLii
nNOS ta eNOS Big 1 oo 7 ao6w.

3. Ha 14 poby nicns ekcTpakuiHoro nepiogy Binby-
BAETLCS 3HWKEHHS NOKa3HUKIB ekcnpecii 06ox isodopm
HWDKYe, HDX Y rpyni BiBNOBIAHOMO KOHTPOIHO, LLO CBIAYMTb
NpPO HWU3bKWIA BMICT eHZoTeniansHoi Ta HEMPOHanbHOI
i3ocpopm y napopoHTi wypis 3 ELI Ta, AMOBIpHO, Bigirpae
BaXIMBY porb y natoreHesi hopMyBaHHs BigdaneHnx
yCKnagHeHb Micns XipypriyHnx BTpyYaHb.

MepcnekTvBK NnopanbluKMX gocnimkeHb nepeaba-
YaloTb AOCTIMKEHHS Ta KOMMIEKCHUIA aHani3 ekcnpecii
B napogoHTi wypis 3 ELIA ycix Tpbox isodopm NOS (en-
[oTenianbHoi, HeipoHanbHOI Ta iHAYLMGEnbLHOI) Ta BMICT
KiHueBux meTaboniTis NO (HITpaTiB i HITPOTUPO3MHY).
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Lenb paﬁOTbI —onpegenexHue pornv reHeTU4eCcKoro KOMMNoHeHTa B Pa3BUTUM COMETAHHOIO TEYEHUA Kapueca U TMHIMBUTa y,u,eTe17|.

Marepuanbi n MeToabl. B uccnegosanum nprHumanm yyactue 49 feten WkonbHoro Bospacta — 7—15 net. Cromaronoruyeckoe
obcrnenoBaHWe nposeni no obLenpuHaTon metoauke. et Bbinu pasgeneHbl B 3aBUCHMOCTM OT aKTUBHOCTU KapMO3HOTO
npouecca Ha age rpynnbi: KMY 0—4 (koMneHCcUpoBaHHbI kapuec — rpynna cpaBHeHus, n = 27) u KMy 5-8 (cybkomneHcupo-
BaHHbI Kapyec — OCHOBHas rpynna, n = 22). B 9Tux rpynnax XpoHU4ECKUI reHepanu3oBaHHbIi katapanbHbiid rHrBuT (XITKT)
ycTaHosneH y 8 (29,62 %) 3 27 naumeHTos 1 15 (68,18 %) 13 22 naumeHToB COOTBETCTBEHHO. Y AeTel NpoBen B1oxuMmnyeckuii
aHanu3 poTOBOW XMWAKOCTH, KOTOPbIN BKMOYan OLEHKY COAepXaHuns KanbLums, docdopa, akTUBHOCTU KUCIION U LLENOYHON
docdaras, manoHosoro gvansaervga (MOA), katanasbl. MonekynsipHo-reHeTu4eckoe uccnegoBaHne 6asvposanoch Ha
BblgeneHun reHomHon [JHK 13 6ykkansHoro anutenus. [insa onpeaenesuns nonuMopdHbIx BapnaHTos reHoB GSTT1, GSTM1
1CMoNb3oBanu MeToa MynbTUNNEKCHON nonumepasHon enHon peakuum (MLUP), a ans reHos IL-18 (C3953T, rs1143634)
n MMP13 (A77G, rs2252070) — MNP c nocneaytowmm aHanu3om nonmmopduama AnvHbl PeCTPUKLIMOHHBIX (hparMeHTOB.

Pesynkrarthl. YcTaHoBNEHO, Y4TO BEPOSTHOCTL Pa3BUTHSI kKapueca Y AETel acCoLMMpoBaHa C Hanmumem AeneLyoHHOro nomm-
mopcuama reHa GSTM1 B codeTaHum ¢ nonumopdhHbIM Bapuantom 3953CT no reHy IL-1f. MokasaHo, YTo passuTHe kapueca
accouuvposaHo ¢ XI'KT, a ykasaHHYH Co4eTaHHYH CTOMATONOIMYECKYH0 NaToNoruio AOCTOBEPHO YalLie ANarHoCcTUpoBani y nauu-
eHTOoB C reHoTunamm 3953CT v 3953TT no reny IL-1B. Hannuve reHotuna 3953CC no reHy IL-18'y feTei CHKarno BepOSTHOCTb
pasBUTKS JaHHOW COYETaHHO CTOMATONOrM4ecKor naronorun. OnpeneneHo 4OCTOBEPHOE MOBbILLEHWE NOKa3aTeNs MarioHOBOTO
avanbaernaa u CHWKEHNE akTUBHOCTY KaTanasbl Npu Hanuumm nonnmopdHbIx BapuantoB 3953CT 1 3953TT no reHy IL-16.

BbiBOAbI. YCTaHOBNEHbI FeHETUYECKIE NPEAVKTOPBI, MOBbILLAILLIME BEPOSTHOCTb Pa3BUTIS COYETAHHON CTOMATOSNOMMYECKON
naronoruv — Cy6KOMI'IEHCVIp0BaHHOI'O Kapueca un XIKT, KOTOpble NaTtoreHeTu4eCckn CeA3aHbl C NoBbILLEHNEM aKTUBHOCTU U
WHTEHCMBHOCTU NOPaXXeHA TkaHen napojoHTa 'y aerei.

FeHeTUUHI NpeAUKTOPU PU3UKY PO3BUTKY NOEAHAHOrO nepebiry Kapiecy Ta XpoHiuHoro
KaTapaAbHOro TiHriBiTy B AiTeu

I. 0. Tpybka, 3. I. Poccoxa, C. . Kup’aueHko, H. 0. CaBuuyk, H. I. TopoBeHKo
MeTa po60TH — BU3HAYEHHS POSTi FEHETUYHOTO KOMMOHEHTA B PO3BUTKY NOEAHAHOrO Nepebiry kapiecy Ta TiHrBITY B AiTel.

Marepianu Ta metoau. B gocnimxeHHi 6panu yyacTb 49 aiteii WwkinsHoro Biky — 7—15 pokie. CTomatonoriyHe 0BCTEXEHHS!
BUKOHAIM 3a 3aranbHOMPUIHATOI MeTOAMKOHO. [liTen nodinunm 3anexHo Bif akTUBHOCTI kKapiodHoro npoLiecy Ha Asi rpynu: KMy
0—4 (komneHcoBaHMI kapiec — rpyna nopiBHsHHA, n = 27) i KIMY 5-8 (cybkomneHcoBaHwiA Kapiec — OCHOBHa rpyna, n = 22). Y
LMX rpynax XpoHivHWiA reHepani3oBaHui katapanbHui riHrisiT (XK Bussunn y 8 (29,62 %) i3 27 nauiexTis i 15 (68,18 %) i3
22 naujeHTiB BigNoBigHO. Y AiTern BUKOHaNM BioXiMiYHWIA aHani3 poToBOI PIAWHM, SKWiA BKIKOYAB OLHIOBAHHS BMICTY KarbLito,
dpocdhopy, akTUBHOCTI KUCIOi Ta NMyxHoi dhoccatas, manoHosoro dianbaerigy (MOA), katanasu. MonekynspHo-reHeTu4He
focnimkeHHs 6asyBanocs Ha BugineHHi reHomHoi [HK i3 GykanbHoro enitenito. s BU3Ha4eHHs noniMopdHMX BapiaHTiB reHis
GSTT1, GSTM1 BUKOPUCTOBYBanW METOA MYMLTUNNEKCHOT NonimepasHoi naHutorosoi peakuii (M/1P), a ans renis IL-13 (C3953T,
rs1143634) i MMP13 (A77G, rs2252070) — /1P i3 HacTynH1M aHaniaom noniMopdiamy AOBXWHM PECTPUKLINHNX (oparMeHTIB.

Pe3ynkratu. BctaHoBWnu, WO BIPOriAHICTb PO3BUTKY Kapiecy B AiTel acouiioBaHa 3 HasBHICTIO AeneuiinHoro noniMopdismy
reHa GSTM1 B noegHaHHi 3 nonimopcHuM BapiaHTom 3953CT 3a reHom /L-10. MNokasaHo, Lo pO3BUTOK Kapiecy acoLiioBaHuin
i3 XI'KT, a 3a3HayeHy noegHaHy CTOMAaTonNOori4Hy NaTomnorito BiporifgHO YacTille BUSBNANM B nauieHTiB i3 reHotunamu 3953CT i
3953TT 3a reHom IL-10. HasiBHicTb reHoTuny 3953CC 3a reHom IL-10 y AiTen 3HKyBana BiporigHicTb PO3BUTKY L€l NOEAHAHOI
CTOMaTOoNOorivYHoI natonorii. BuaHauunu BiporiaHe nigBULLEHHS NoKa3HMKa ManoHOBOrO Aianbaeriay Ta 3HWKEHHS aKTUBHOCTI
KaTanasu 3a HasiBHOCTi nonimopdHux BapiaHTie 3953CT i 3953TT 3a reHom IL-1.

BucHoBkU. BUsiBUNM reHeTUYHI NpeaunkTopy, WO NiABWLLYIOTH iIMOBIPHICTb PO3BUTKY NOEAHAHOI CTOMATONONIYHOI NaTonorii —
cy6komneHcoBaHoro kapiecy Ta XK, siki naToreHeTUYHO NOB's3aHi 3 NiABMLLEHHSM aKTUBHOCTI Ta IHTEHCUBHOCTI YPaXKeHHS!
TKaHWH NapodoHTa B AiTEN.

Genetic predictors of development risk of combined caries and chronic catarrhal gingivitis
course in children

I. 0. Trubka, Z. I. Rossokha, S. P. Kyriachenko, N. 0. Savychuk, N. G. Gorovenko

The purpose of this work was to determine the role of the genetic component in the development of the combined course of
caries and gingivitis in children.
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Materials and methods. The study involved 49 schoolchildren aged 7-15 years. Dental examination was carried out according
to the generally accepted method. The children were divided according to the carious process activity into two groups: 0—4
(compensated caries-comparison group) and 5-8 (subcompensated caries — main group). Chronic generalized catarrhal
gingivitis (CGCG) was detected in these groups with frequency: 8 (29.62 %) of 27 patients and 15 (68.18 %) of 22 patients,
respectively. Biochemical analysis of the oral fluid parameters, which included an assessment of calcium, phosphorus content,
the activity of acid and alkaline phosphatases, malondialdehyde (MDA), catalase, was carried out for children. Molecular
genetic research was based on the genomic DNA isolation from the buccal epithelium. To determine the polymorphic variants
of GSTT1, GSTM1 genes the method of multiplex polymerase chain reaction (PCR) was used and for the IL-18 (C3953T,
rs1143634) and MMP13 (A77G, rs2252070) gene s— PCR followed by restriction fragment length polymorphism analysis.

Results. The development chance of caries in children was associated with the GSTM1 gene deletion polymorphism in
combination with the 3953CT polymorphic variantin the IL-18 gene. It was shown, that the development of caries was associated
with CGCG, and this combined dental pathology was more reliably detected in patients with 3953CT and 3953TT genotypes
in the IL-18 gene. Significantly increased index of malonic dialdehyde and decreased catalase activity in the presence of
3953CT and 3953TT polymorphic variants in the IL-18 gene are determined.

Conclusions. Genetic predictors of increased development chance of combined dental pathology — subcompensated caries
and CGCG, pathogenetically combined with increased activity and intensity of periodontal tissue damage among children,

were revealed.

PacnpocTpaHeHHOCTb Kapueca BO BCEX BO3PaCTHbIX
rpynnax feten B YkpanHe ocTaeTcs CTabunbHO BbICOKOM:
y 12-neTHux geTen 3TOT nokasaTenb AoCcTuUraeT 72,7—
91,4 %, ay 15-netHnx — 81,3-94,3 % [1]. K coxaneHuio,
B MocreaHee BpeMsi NokasaTensiM pacnpoCTPpaHEHHOCTM
Kapueca He yCTynatoT nokasaTeniu pacnpoCcTpaHEeHHOCTH
3aboneBaHwWii TkaHe napoaoHTa. Hannuve 3abonesaHuii
napofoHTa otmevarT y 46,7-74,3 % npu KnuHu4e-
ckom obcnenosaHun aeten 9-15 nert, B 90,0-96,3 %
CnyyaeB AMarHOCTUPYIOT XPOHUYECKWI KaTaparnbHbli
ruHrmBmT [2]. U3 atoro cnepyer, yto y 70-80 % peten
LLIKOINBHOTO BO3pacTa OAHOBPEMEHHO AWNArHOCTUPYHT
Kapuec u 3abonesaHns TkaHel napogoHTa. CoyeTaH-
Hoe hopMUpOBaHKe 3TUX 3aboneBaHuin 0BycrnoBneHo
€QMHCTBOM NaTOreHETUYECKUX MEXaHW3MOB, Npexae
BCEr0 Ype3MepHON KOHTaM1HALMEN MOBEPXHOCTM 3y60B
1 JecHeBon 60opo3abl NaTOreHHoW MUKPOMIOPO 1
o6LWMMK hakTopamm prcka: NoxXon MmrmeHon nonocTu
pTa, MUKPO- U MaKpO3INEMEHTO3aMU, OTSATOLLEHHON
HacneacTBeHHOCTbIO [3]. MHOroghakTopHOCTb pasBUTUS
Kapueca n 3aboneBaHun TkaHel napogoHTa 060CHO-
BbIBAET COBPEMEHHYIO KOHLIENLMIO NPOdUNAKTUKN STHX
3aboneBaHuiA, KOTOpas BKIKOYaeT pa3paboTky NpOrHOCTH-
YECKMX MOZEnel Ux pasBuTUs C y4eTOM (hakTOPOB pucKa.
MprMeHeHVe MONEKYNAPHO-TEHETUYECKX METOZOB AS15
NOHUMAHUS NPUYKH MOBBILLEHHOTO pUCKa Pa3BUTUS THX
3aboneBaHuin BbI3bIBAET MHTEPEC Y MHOTVX MCCreaoBaTe-
neit. PassnTrie MonekynsipHor Guonoruv MHALMMpoBano
1cCneaoBaHNsl TeHETUYECKMX MEXaHM3MOB, KOTOpbIe
MOAYNUPYIOT pa3BuTHe TkaHel 3yO0oB 1 MapofoHTa, M-
MYHHBbII OTBET, (OYHKLM CITHOHbBI UKW YINEBOAHbIA 0OMEH,
onpeaensioLLMX porb HACNEACTBEHHBIX MPU3HAKOB B BO3-
HUKHOBEHMM CTOMATONOrMYecknx 3abonesaruii [4,5]. He-
CMOTPS HA MHOTOYMCNEHHBIE MCCINEA0BAHNS NOCNEAHNX
[BYX OECATUNETUIA, HU NS OAHOTO reHa He YCTaHOBWIN
BbICOKO JOCTOBEPHYH 1 MOCTOSIHHO BOCMPOW3BOAUMYHO
accouyaumio C puckom passuTvs 3abonesaHuii TkaHen
NapoAoHTa UM Kapreca. YunTbiBas hakT, 4To 60MbLUMH-
CTBO M1CCNEnoBaHM 0BbIMHO hOKYCUPYHOTCS HA OfHOM
13 3TUX KOMMOHEHTOB, MocrneaytoLume paboTbl JOMKHbI
OCHOBbIBATLCS Ha U3y4eHN MHOTO(aKTOPHbLIX B3aMMO-
ZENCTBUIA, MOCKOMNbKY OHW MOTYT BIUSITb Ha pasBuTHe
COoYeTaHHON natonorum [6].
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LieAb pa6oTbi

Onpe/qeneHme Ponu reHeTn4eckoro KOMNoHeHTa B pasBu-
TWUW COMETaHHOIo TeYeHUA Kapueca U TMHrmBuTa y JeTen.

Matepuanbl 1 MeTOAbI UICCAEAOBAHUA

B nccnepnosaHumn npuHumManu yyactue 49 geten WKonb-
Horo Bo3pacta — oT 7 o 15 netr. Ctomaronormyeckoe
obcrnenoBaHne NpoBenu Mo oBLLENPUHATON METOAVKE:
*anobbl, AaHHbIE aHaMHe3a, CTOMaTOMNOM4eCKUI CTaTyc.
WHaekce KIY, rurneHndeckue v napogoHTanbHble MHOEK-
Cbl OMPeSENsinn B COOTBETCTBUM C BO3PACTOM pebeHka.
[lete pasgenunu B 3aBUCMMOCTW OT aKTUBHOCTU Kapwi-
03HOro npovecca Ha Age rpynnbl: KIMY 0-4 (komneHcu-
pOBaHHbIN Kapuec — rpynna cpasHeHus, n = 27) n Ky
5-8 (cybkoMneHCMPOBaHHbI Kapuec — OCHOBHas rpynna,
n =22). B aTuX rpynnax XxpOHN4eCKuii reHepanm3oBaHHbIN
katapanbHbIi ruHrMBUT (XIKI) yctaHoBneH y 8 (29,62 %)
13 27 nauneHToB 1 15 (68,18 %) 13 22 nauneHToB Co-
OTBETCTBEHHO. Mcxoas M3 JOCTOBEPHOrO YBENMUYEHNS
yacToTbl pacnpoctpaHeHus XK B 0CHOBHOW rpynne
(x*=7,23, p = 0,008, OR=5,08; Cl 95 % (1,51-17,23))
Ha MOMEHT BKITIOYEHWS! B UCCMEeJOBaHNE, CTaHOBUTCS
O4EBUIHbIM, YTO aKTyaslbHO U3y4EHUE UMEHHO COYETaH-
HOTO TEYEHUS! JaHHbIX CTOMATONOMYECKMX NaTororin y
[eTelt. Y BKMOYEHHbIX B UCCNe0BaHWe AeTEN NPpoBeaeH
BMOXMMMYECKMIN aHANM3 NOKa3aTeNen pOTOBOMN XMAKOCTHU,
KOTOpbIVi NpeaycMaTprBar OLEHKY COAEPXaHNs KamnbLys,
dhoccopa, akTMBHOCTY KACMOW 1 LLEENOYHOM chocdaTasbl,
manoHoBoro avansaervaa (MOA), katanassbl [7].
MonekynsipHo-reHeTu4Yeckoe nccnefoBaHue npo-
BEJEHO B MOMNEKyNApHO-reHeTn4eckon nabopartopuu
'Y «PebepeHc-LeHTp No MOneKkynspHoi AuarHoOCTuKe
M3 YkpawuHbi» 1 6a3npoBanock Ha BbiAeneHn reHOMHOM
OHK un3 6ykkanbHoro anutenus. OHK akctparmposanm
¢ ncnonb3oBaHnem Habopa Quick-DNA Universal Kit
CcornacHo npoTokony npomssoauTens («ZymoResearchy,
CWA). ins onpeneneHus nonuMopMHbLIX BapuaHToB
reHoB GSTT1, GSTM1 ncnonb3oBanu MeToq MynbTu-
MrekcHol nonmMepasHon LenHon peakuumn (MLP), a
ans reHos IL-1B (C3953T, rs1143634) u MMP13 (A77G,
rs2252070) - MLP ¢ nocneaytoLmmM aHan1m3om nonmmop-
hrama AMHbI PECTPUKLMOHHBIX doparmeHToB. MLIP npo-
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Tabnuua 1. OnuroHykneoTuaHble npanMepbl

TeH MocnepoBaTenbHOCTL NpaiiMepoB Pasmep amnnudmumpo-
(nonumopdnam) (5-3) BaHHoro y4acTka [IHK

CTPUKLMKM yyacTka reHa IL-18 (C3953T) octaHasnueanm
nepemMeLleHnem nNpobupok B LUTATVB NPKU KOMHATHOWM
Temneparype, a rena MMP13 (A77G) — noBbileHnem
Temnepatypbl 4o 80 °C B TeueHme 20 muHyT. CocTOsIHME

MMP F: GACAAATCATCTTCATCACC 445 n.H. 0
(A776) R- GATACGTTCTTACAGAAGGC (pparMeHTOB aHanmsmposanm B 3.4) araposHoMm rene
IL-18 F-GTTGTCATCAGACTTTGACC 249 1 H. (araposa cupmbl «Cleaver Scientificy, Benukobpura-
(C3953T) R:TTCAGTTCATATGGACCAGA Hus) ¢ fobaeneHmem 6pomucToro aTnams. [ins oueHku
GSTT1 F:-TTCCTTACTGGTCCTCACATCTC 480 n.H. pasmepa hparMeHTOB UCMONb30BaNy MapKkep MOJIEKy-
R:.TCACCGGATCATGGCCAGCA
nspHoro Beca Gene Ruler 50bp DNALadder («Thermo
GSTM1 F:GAACTCCCTGAAAAGCTAAAGC 215 n.H. Scientificy. CLUA .
R-GTTGGGCTCAAATATACGGTGG cientificy, LU/ ) C BU3yanusauueil B CUCTEME refnb-A0-
dparvenT F GCCCTCTGCTAACAAGTCCTAG 350 . kymeHTauum microDOC ¢ Y® TpaHCcunntoMnHaTopom

reHa anbbymuHa R:GCCCTAAAAAGAAAATCGCCAATC

CLEAVER («Cleaver Scientificy, BenukobputaHus).

— 500 n.H.
249 n.H. — [— 250 n.H.
135 n.H.
114 nH. —

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Puc. 1. OnektpodoperpamMma pacnpeneneHmns peCTpUKLMOHHbIX dparmeHToB reHa IL-1 (C3953T).
Obpasubl 1, 3, 4, 5, 13-15 — reHotun CC; obpasupl 2, 8, 9, 11 — reHotun CT; obpasupl 6, 7, 10
12 - reHotun TT, o6pasel, 16 — Mapkep MonekynsipHoro Beca.

416 nm. — 500 n.H.
246 n.H. — 250 n.H.
170 n.H.

2 3 4 10 11 12 13 14 15 16 17 1819

Puc. 2. OnekTpodoperpamma pacnpeaeneHisi pecTpUKLMOHHbIX (oparMeHToB reHa MMP13 (A77G).
O6pasubl 1, 3, 15 — reHotun AA; 0bpasubl 2, 5-9, 11-14, 16 — reHotun AG, obpaaupl 4, 10, 17,
18 — reHoTun GG; obpasel; 19 — Mapkep MONEKyNsipHOro Beca.

480 N.H.— — 500 n.H.
350 n.H.—™ -
215 nit — 250 n.H.

12 13 14 15 16

Puc. 3. SnexTpodhoperpamma pacnpeneneHinst npofykTo amnnndukaumm reHo GSTT1, GSTM1.
O6pasupl 1, 4, 5,9, 15 — reHotun GSTT1 «annenby/ GSTM1 «aeneuus»; obpasupl 6, 8, 12 — re-
Hotun GSTT1 «peneunsn/GSTM1 «annenby; obpasubl 2, 3, 16 — reHotun GSTT1 «aeneumsi»/
GSTM1 «aeneumsi»; o6pasubl 7, 10, 11, 13, 14 — reHotun GSTT1 «annenb»/GSTM1 «annenby.

Boaunu Ha Tepmouuknepe «FlexCycler» (AnalyticJena,
®PT) ¢ cobntoaeHnem TeMnepaTypHOro peskma peakLmum.
Wccnenyemble yyacTku reHoB amnnuduumposanu ¢
MOMOLLBK CMELMMUYECKNX ONUTOHYKNEOTUAHBIX Npai-
mepoB («Metabiony», ®PI’) ykasaHHbIX B mabnuye 1.
MpoaykTbl amnnudukaumm dparmeHToB JHK reHoB
MMP13 (A77G) n IL-13 (C3953T) nognexanwu rugponu-
TWYECKOMY pacLLensieHnto C MOMOLLbI0 SHOOHYKNeas
pectpukunm Bsrl, Taql («ThermoScientificy, CLUA)
COOTBETCTBEHHO. Peakuyio pecTpuKLmMW yyacTka reHa
IL-1B (C3953T) n MMP13 (A77G) npoBOAMIN B MUKPO-
Tepmoctate TDB-120 Dry Block Thermostat («Biosany,
JlatBus) npu 65 °C B TeueHne 12 yacos. Peakuuto pe-
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Kak BnaHo Ha puc. 1, amnnukoHbl reHa IL-13 (C3953T)
nognexanu ruaponMTUYeCcKOMy pacLienneHnto no
umetoLLiemycs canty pectpukunmn 5-T | CGA-3', B pe-
3ynbTare Yero 06pa3oBbIiBanMch parMeHThl C MOMeKy-
napHbiM Becom 135 n.H. 1 114 n.H. — reHoTun CC. Cawt
PECTPUKLMM 1cHe3an npu HykneoTuaHon 3ameHe C Ha
T B no3uyum 3953, nostomy npu Hykneotuae T pasmep
hparmeHTa amnnudulmposaHHoro yyactka AHK nocne
BO3[ENCTBUSA PECTPUKTa3bl OCTaBanCs HEM3MEHHbIM —
249 n.H. CooTtBeTCTBEHHO Npy reHoTune CT Ha anekTpo-
thoperpamme Habnopany Bce Tpu ANMHBI hparMeHToB
OQHOBPEMEHHO: 249 n.H., 135 n.H. n 114 n.H.

Ha puc. 2 npegcraBneHa anektpodoperpamma
pectpukToB reHa MMP13 (A77G). Twpponutunyeckoe
paclienneHne amnanduumpoaHHoro yyactka AHK
PECTPUKTA301 MPOMUCXOANIIO NPU HAMMYMK CaliTa PECTPUK-
umm TGAC | CN, Bcneactsue yero ob6pa3oBbIBaniCh
(hparmeHTbl C MONEKynsApHbIM BeCoM 246 n.H., 170 n.H.
129 n.H. (reHotun GG). Hannune amnnndmumpoBaHHoro
¢parmenTa 416 n.H. n 29 n.H. (reHotun AA). Paamep
parmeHTa amnnudrumposarHoro yyactka JHK nocne
BO34eNCTBUS pecTpukTasbl — 416 n.H., 246 n.H., 170 n.H.
1 29 n.H. (reHotun AG).

Ha puc. 3 npeacraBneHa anektpodoperpamma
dparmeHToB IHK nocne npoBegeHns MynsTUNNEKCHON
MNUP reHoB GSTT1, GSTM1. Mpun Hanuuum amnanduum-
poBaHHoro dparmenta [HK 480 n.H. peructpuposanu
reHoTun GSTT1 «annenb» (annenbHbii NonMMopuam),
a npu Hanuyum dparmenTa anuHon 215 n.H. — GSTM1
«annenby (annenbHbIn nonMMopduam). Mpu oTCyTCTBUM
¢parmenToB IHK ansireHoB GSTT1u GSTM1 pesynsrat
yunTbIBaNMM KaK «aeneumus» (4eneumoHHbIA Nonnmop-
duam). Kauectso Bbigenexns AHK v ycnoBus nocTaHoBKM
MLIP koHTponuposanu, aMnauduumpys dparmMeHT reHa
anbbymuHa ¢ monekynspHbiM Becom 350 n.H. Mpu oteyT-
cTBUM dparMeHTa anbbymmHa B amnnnuLmMpoBaHHOM
o6pasLe pesynsTaThl He Y4UTbIBaNM.

Cratuctnyeckyto 06paboTKy MOMyYeHHbIX AaHHbIX
NpOBENU C UCNOMb30BaHNEM NPOrpaMMHbIX MAKETOB
SPSS17.0 («IBM SPSS Statistics 17 Free PC Software
Full Version», USA) n MS Excel 2010 (NM1UEH3MNOHHbI
Homep K93660931 2016). Brioxummyeckue 1 KnmHuko-na-
60opaTopHbIE NoKasaTeny NpeacTaBneHs! B BUAE CpeaHue
3HaveHust (M) £ ctaHaapTHas owmbka cpegrero (SEM).
[insi cpaBHEHMs CpeaHuX ncnonb3oBanm kputepuin CTbio-
ZeHTa. [JoCTOBEepHBIMU CunTany pasnuyns Npu ypoBHe
3Haummoctu <0,05. [Ins oLeHKn puckoB UCMONb30Ban
nokasarenb OR — «oTHoweHue LwaHcoBy» u ero 95 %
noseputenbHbIn nHTepaan (Cl).
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Tabnuua 2. Yactota pacnpegeneHus nonMMopHbIX BapuaHTOB B rpynnax CpaBHEHWs!

feworunit | lpynna cpasenw (n = 27) | Ocwoaman rpynna (n = 22)

e/ y =

oim L O O O O O T

chuam 0 ( ()

GSTT1 allele 22 81,48 18 81,82 0,12 0,98 0,23-4,19 0,733
deletion 5 18,52 4 18,18 1,02 0,24-4,38

GSTM1 allele 9 33,33 11 50,00 0,79 0,50 0,16-1,59 0,374
deletion 18 66,67 11 50,00 2,00 0,63-6,36

IL-18 3953CT 8 29,63 10 45,45 0,71 0,51 0,16-1,64 0,398

C3953T 3953TT 2 7,41 2 9,09 0,10 0,80 0,10-6,19 0,756
3953CT+TT 18 33,33 22 50,00 2,14 0,50 0,20-1,13 0,143

MMP13 TTAA 10 37,04 10 4545 0,09 0,71 0,22-2,22 0,761

ATTG TIAG 12 44,44 8 36,36 0,08 1,40 0,44-4,44 0,779
77GG 5 18,52 4 18,18 0,12 1,02 0,24-4,38 0,733
TTAG+GG 17 62,96 12 54,55 0,09 1,42 0,45-4,46 0,761

Tabnuua 3. Yactota pacnpenenerns NonMMOPMHbLIX BApUAHTOB B rpynnax CpaBHEHNUS

len/ FeHoTUNBI F'pynna cpaBHeHus KIMY OcHoBHas rpynna KMy 5-8
Monumop- 0-4 6e3 XKl (n =19) ¢ XTKI (n =15)
prom R A N N [ S -~ N [
GSTT1 allele 19 100 1 73,33 3,46 3 5 0,063

deletion 0 0,00 4 26,67 . -
GSTM1 allele 6 31,58 5 33,33 0,07 0,92 0,22-3,92 0,792

deletion 13 68,42 10 66,67 1,08 0,26-4,60
IL-1B 3953CC 13 68,42 5 33,33 414 0,23 0,05-0,98 0,042*
€3953T 3953CT+TT 8 21,05 18 60,00 576 585 1,55-22,02  0,016*
MMP13 TTAA 7 36,84 7 46,67 0,01 073 0,18-2,91 0,925
AT7G AG+GG 19 50,00 13 4333 1,60 0,36 0,10-1,29 0,205
*:p<0,05.
Pe3syabTarthl 0BYCrIoBneHa KOMMIEKCOM 3K30T€HHbIX 1 SHOOMeHHbIX

dhaktopos pucka [9].

MosTomy npoBenu cpaBHUTENbHbBIN aHAMK3 BO3MOX-
HOTO BMWSIHWS KOMOVHALMIA NOMMMOPMHbLIX BAPUAHTOB
1CCreaoBaHHbIX FeHOB Ha BEPOSITHOCTb Pa3BUTUS Kapu-
€Ca, yuMTbIBas ero MynsTUQaKToOpHbI natoreHes. 13 124
BO3MOXHbIX KOMOUHALWI reHOTUMNoB no reHam GSTT1,
GSTM1, IL18, MMP13 3Ha4uMbIM BbIf0 TOMbKO coveTa-
HUWe aenewLyoHHoro nonumopdguama reHa GSTM1 ¢ nonm-
mopchHbIM BapuaHTom 3953CT o reHy IL-1B (X2 = 4,55,
p = 0,033, OR = 4,85, 95% ClI (1,29-18,15)), koTopoe
npeBanupoBaso B OCHOBHOW rpynne 1 CBUAETENbCTBYET
0 BO3paCTaHuy BEPOSITHOCTM PasBUTYS Kapyeca Npu AaH-
HOM KOMOMHaLMKM nouTH B 5 pa3. MoXHO NpeanonoxuTb,
YTO BMUSIHME TAKOrO COMETAHMS MONMMOpPEK3Ma reHoB
peanuayetcs N0CPEeACTBOM CBOMCTB POTOBOM XUAKOCTH,
KOTOpasi, Kak M3BECTHO, UMEET pa3nuyHble 3aLUUTHbIe
MEXaHW3Mbl: UMMYHOMor4eckue, hepMeHTaTvBHLIE U

lMpoBeneH aHanmM3 reHeTN4eckoro pucka, obycroBneH-
HOrO BINIMSIHUEM UCCINEeA0BaHHbIX reHoB GSTT1, GSTM1,
IL-16(C3953T) MMP13 (A77G), B pasBuTM aKTUBHOCTU
kapueca y geten (mabn. 2).

IMpu cpaBHUTENBHOM aHaNM3e YacToT NOMUMOPHBIX
BapyaHTOB MCCMEeLyeMbIX FeHOB B OCHOBHOW U rpynne
CPpaBHEHVS JOCTOBEPHbBIE OTMNYMS HE YCTAHOBMIH, XOTS
Jpyrvie UcCcrefoBaHWs NOKa3bIBaKT HAaNMUme onpeaeneH-
HbIX accoumauwii. Tak, Ans HocUTene MyTaHTHbIX anne-
nen reHa MMP13 npoaeMOHCTPUPOBaHO 3HAYUTENbHOE
CHWXeHWe BeposTHOCTM pa3suTis kapueca (OR = 0,538,
95 % C10.313-0.926) [8]. MHoro4u1cneHHble uccnenosa-
HUS MOATBEPXKAAIOT CyLLECTBYHOLLME NPEACTaBneHns o
FEHETNYECKON CKITOHHOCTU K Kapuecy 1 Mpeanonaraor,
YTO AManasoH HacneacTBeHHocT coctasnset oT 40 %
10 70 % [9]. OnncaHo BO3MOXHOE BIUSIHAE rEHOB-KaH-
[MOATOB Ha BOCMPUMMUMBOCTL K Kapyecy nocpencTsoM

KOHTpONS CTPYKTYpbl TBEpAbIX TKaHel 3yOOB, CBOWCTB
amarnu v CrtoHbl, UMMYHUTETA, KanbLneBo-pocopHo-
ro obMeHa, KOMNO3nLMN MUKPOOPTaHW3MOB B MOSIOCTM
pTa, anMMeHTapHbIX NPEANOYTEHNI 1 ApyrX (hakTopoB
[10-13]. Ux noeHTndUKaLMa U 3HaHWe MexaHU3MOoB
BMUSIHUS UMEIOT BaXHOE 3HAYEHUE AMS MOMHOTO NOHU-
MaHus CyLLHOCTW kapuoaHol 6onesnm [14,15]. B 1o xe
BPEMS], HECMOTPS Ha MOHMMaHNE BaXHOCTW FEHOMUKU
B pasBuUTWK Kapueca, U3 pe3ynbTaToB MCCreaoBaHUm
CTaHOBMUTCS O4EBUAHBIM, YTO OTAEMbHbIE FEHbl HE MOTyT
ObITb NpeacTaBneHbl B kadyecTBe MapkepoB. Kapuec —
MynbTUcakTopHoe 3abonesaHue, NpUpoaa KOTOpPOro
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cucTeMa aHT1okemagaHTos [16,17].

[JanbHellwee cpaBHEHWE Uccnefyemblx rpynn B
3aBUCVMOCTY OT COYETAHHOTO TEYEHUS Kapueca € Xpo-
HUYECKMM reHepann3oBaHHbIM KataparnbHbIM MMHIMBUTOM
rnokasaro JOCTOBEpHOE OTNMYME B YaCTOTe pacrpocTpa-
HEHMS MONMMOPHBIX BapuaHToB (mabi. 3).

Cpenw peten rpynnbl cpaBHeHns 6e3 XIKI go-
CTOBEPHO Yalle OTMeYeH NonuMOpdHbLIA BapuaHT
3953CC noreHy IL-1B8 (x> =4,14,p=0,042, OR = 0,23,
95 % CI (0,05-0,98)), a y oeteit OCHOBHOM rpynmbl
¢ XKl 6bina yBenuyeHa 4YactoTa pacnpocTpaHeH-
HoCTV nonumopdHbIx BapuaHToB 3953CT n 3953TT
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Ta6nuua 4. OueHka BNusHWUS NONMMOPHbIX BapuaHToB reHa IL-10
Ha GroxMmMMYeckve NokaaTeny y AeTen C COMETAaHHOI NaTonormen

puantom 77AA (13,78 £4,54) no reHy MMP13. YunTbigas,
y1o nHaekc PMA sBnsieTcs nokasaTtenem CTeneHn Bocna-
NeHuns TKaHel NapoaoHTa, YCTaHOBINEHHas B3aMMOCBSA3b
mexay PMA v nonumopdHbiM BapraHTom rexa IL 143 ete
pa3 NoATBEPXKAAET, YTO HanM4me NonNMMopdHOro BapyaH-
Ta 3953TT yBenuumeaet BeposTHOCTb passutus XKl y

FeHoTUNbI

Buoxumunye- pynna cpaBHeHus

OcHoBHas rpynna
KMy 5-8 ¢ XIKr
(n=15)

KMy 0-4 6e3 XIKr
(n=19)

CKune nokasa-
Tenum

Kanbuymit 3953CC 0,61£0,16 0,65+0,15
3953CT+TT 0,54 +0,15 074+018 Aetein. Hannuue nonmopdHoro sapnaHTa 77GG o rexy
docdop 3953CC 4984029 542 +0,52 MMP13, koTopbIii perynupyet npoLeccsl opraHnaaLmm
3953CT+TT  5,00+0,16 4,63 +0,56 OpraHM4yeckon MatpuLbl aMann, AeHTUHa U YEeNCTHbIX
Kucnasi 3953CC 0,30 + 0,04 0,36 +0,10 KOCTEM, YBENUYMBAET PUCK PA3BUTUS UMEHHO TSHKenbIX
thoccparasa 3953CT+TT  0,31+0,08 0,65£0,11* ¢hopm 3abonesaHuii NapogoHTa.
LlenouHast 3953CC 0,35+ 0,05 0,49£0,10 YcTaHoBneHHbIe reHeTuyeckne apeKTbl ykasbl-
tocdparasa 3953CT+TT  0,29£0,08 0,61£0,08* BAIOT Ha M3BECTHbIE MO AAHHbLIM CreLanM3npoBaHHON
Katanasa 3953CC 9,48+ 1,15 8,39 £ 2,66 nuTepaTypbl NAaTOrEHETUYECKNE MEXaHN3MbI, BOBIEYEH-
3953CT+TT 10,54+ 1,05 7,92 +0,58* Hbl€ B NATOMOMMYECKNiA MPOLIECC. Y HOCUTENE OQHOBpE-
MIOA 3953CC 0,21+0,10 0,40£0,11 MEHHO MyTaHTHbIX annenein -511T, +3953T rena [L-1
3953CT+TT 0,20 +0,06 0,95+0,18" n annenst 2R reHa IL-1RN knuHu4eckne nposiBneHus
*:p<0,05. 3aboneBaHuin TkaHel NapoAoHTa umetoT Gonee Bbipa-

(x? = 5,76, p = 0,016, OR = 5,85, 95 % CI (1,55-
22,02)). MonyyeHHble pe3ynbTaTbl CBUAETENLCTBYOT
0 Hanuuum accoumayuy NoNMMOPEHOro BapuaHTa
3953CC co cHmxeHunem waHcoB passutua XIKT,
a y geteit ¢ nonumopdHbIMU BapuaHTamu 3953CT
n 3953TT yBenunymBaeTcs BEPOATHOCTb Pa3BUTUSA
XTKT, To ecTb Ans peanusauuy HebnaronpusTHOro
adhpekTa JOCTATOMHO Aaxe OAHOW annenu reHa. B
psge uccnegoBaHMn OTMEYEHHbIN aPdeKT Takke
Halwen noaTeepxaeHue. Y Hocutenen annens 3953T
no reHy IL1f3 B romMo- 1 reTepo3nroTHOM COCTOSIHUAX
CUHTE3NPYeTCs MOBbLILEHHbIN YPOBEHb LUTOKUHA B
OTBET Ha OnpepenieHHble CTUMYMbl U pa3BUBaETCS
Gornee MHTEHCMBHAs BOCManuTenbHas peakuus co
CKMOHHOCTBIO K XpoHu3auun [18,19].

[nsi naHHbIX rpynn NauMeHTOB OLEHUMM KOMMEKC-
HOEe BNMSHME NOMUMOP(HBIX BapUAHTOB MO reHam
GSTT1, GSTM1, IL-18, MMP13 Ha LuaHC BO3HUKHOBEHMS!
COYETaHHOMN NaTonorum. YCTaHoBNEHO, YTO annenb 3953T
no reHy IL-1f B3aumocCBsi3aHa C MOBbILUEHHBIM PUCKOM
COYETAHHON CTOMAaTONOrMYeCKo naTonorvn y aeten,
1 B KOMOVMHALMU C AeneunoHHbIM MonMMopdrU3Mom
reHa GSTT1 Taicke 6b1n nosbiLLeH (X2 = 4,48, p = 0,035,
OR=5,42; 95 % CI (1,08-12,14)). Mony4eHHble pe3ynb-
TaTbl AAOT BO3MOXHOCTb YTBEPXAATh, YTO KOMOUHALMM
nonumopdmrama reHoB rnyTaTMoH-S-TpaHcdepassl
GSTT1, GSTM1n IL-1B, urpas BaHyto porib B aHT1OKCU-
[AHTHOW, aHTUTOKCUYECKOW 1 NPOTUBOBOCMANUTENBHOM
3alLyMTe, MOTyT BbICTYNaTh B PONv NPEAVKTOPOB Pa3BUTHS
COYETAHHOTO TEYEHMSI Kapueca U XPOHUYECKOro KaTa-
parnbHOro reHepann3oBaHHOTO MMHMVBKTA.

OueHuBany B3auMOCBSA3b NONUMMOPMHBIX BapuaH-
TOB IEHOB C KIMHWUYECKMW MOKa3aTensiMu NposiBNeHns
BOCManeHnsi B TKaHSAX NapofoHTa U GUOXUMMYECKMU
nokasaTensiMm poTOBOM XWOKOCTW. B ocHOBHON rpynne
[leTeil OTMeYeHa 3aBMCMMOCTb MOBLILIEHKS NOKa3a-
Tensd PMA oT nonnmopdHbIX BapraHToB reHoB L1 1
MMP13. YcTaHOBREHO, YTO MPU HANIMYMK NOSIMMOPCOHOIO
BapuaHTa 3953TT nokasatens PMA Gbin goctoBepHO
xyxe (24,10 £ 3,08), 4em nNpu NONMMOpHOM BapuaHTe
3953CC (14,20 £ 3,46) no rexy IL16. Mpwn nonumopgHom
BapuaHTe 77GG (28,14 + 2,88) nokasatens PMA 6bin
[LOCTOBEPHO XYZLLIMM MO CPABHEHNIHO C NONMMOPHBLIM Ba-
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XXEHHbIW XapakTep, 4T0, BO3MOXHO, CBUAETENbCTBYET O
BO3MOXHOM COMETAHHOM FEHETUYECKOM BIUSIHUM, TOrAA
KkaK atheKT 04HOro reHa MOXeET ObITb HE3HAYUTENBHBLIM
[18,20,21]. CornacHo HEKOTOPbLIM aBTOpaM, MpK HaNM4Mmn
reTepo3nroTHoro nonumopdHoro sapuaHta A77G no
reHy MMP13 HabnogatoT noBblLLEHME pacLuyenmneHus
6enkoB MEXKNETOMHOrO MaTpuKca U, Kak CrefcTaue,
BO3pacTaeT CKIOHHOCTb K MOBbILLEHHOW AeCTPYyKLuUu
TKaHewn napogoHTa [19,22].

B Halem uccnenosaHum y AeTeit OCHOBHOMN rpynnbl
¢ XI'KI" oTMeyeHO [OCTOBEPHOE MOBLILLIEHWE MOKa3a-
Tenemn ypoBHEN KUCMOWM U LLENoYHON ocdaTtasbl npu
nonMopdHbix BapuaHTax 3953CT v 3953TT rena IL16,
B OTNMYME OT rpynnbl cpaBHeHns 6e3 XKl (mabn. 4).
Kucnas v wenoyHas docarasbl NpUHUMALOT yqacTve B
¢hocchopHo-kanbLyeBom 0bMeHe, Tem cambiM obecneymn-
Basi MHepanM3aLmio KocTei u 3y6oB. OBLLEN3BECTHO, UTO
aKTUBHOCTb 3TWX (hEPMEHTOB NPy BOCNANUTENbHbIX 3a60-
NeBaHUsIX MOMoCTH pTa, B TOM YKCIe HEKOTOPbIX hopM
TMHTMBWTOB, PE3KO MOBLILLIAETCS. JTO CBA3AHO, Npexae
BCErO, C HapyLLEeHWeM cTabunmsamm nu3ocoMarnbHbIX 1
KIETO4HbIX MEMOPaH 1 BbIXOLOM MMAPONMTUYECKUX hep-
MEHTOB B NpOLecce BocnaneHns nog AeyicTB1EM ero me-
[MaToPOB, aKTUBMPYEMbIX MUKPOOHBIMW areHTamm [23,24].

[Ins ocHosHom rpynnbl Aeten ¢ XKl xapaktepHoO
[0CTOBEpHOe noBblleHne nokasarens MOA u cHuxe-
HWE KaTanasbl NPy HanMyMM NONMMOPEHOrO BapuaHTa
3953CT+TT (0,95+ 0,18 1 7,92 + 0,58 cOOTBETCTBEHHO)
B OTNM4ve OT rpynnbl cpaBHeHns 6e3 XIKT. MoBbILLEHHbIN
ypoBeHb MIA — 04HO 13 HebGnaronpysSTHBIX MOCMEACTBUNA
NEePEKVNCHOTO OKUCTIEHNS NUMMAOB, HAKOMIIEHNE KOTOPOTO
OTpaxaeT CTeneHb OKCMAATUBHOIO CTPECCA B OpraHnave,
0 YeM CBUAETENbCTBYIOT HU3KME 3HAYEHWS aKTUBHOCTM
kaTanasbl (mabs. 4). OueHka 3Toro nokasartens Heobxo-
AViMa ANs onpeaeneHns NpUYMH 1 MEXaH13MOB PasBUTUS
TOrO MU MHOrO MaToNOrMYeckoro npoLecca [25].

WccnenoBaHHbIe reHbl MOryT BbICTYNaTh B Ka4ecTBe
NPEAVKTOPOB, MOBLILLIAIOLLMX BEPOSTHOCTb BO3HWKHO-
BEHUSI COYETAHHOTO TeYeHUs CyBGKOMNEHCMPOBaHHOTO
Kapveca 1 XpOHMYECKOro KaTaparnbHOro rMHruBuTa y
LleTel, HO, YUMTbIBast MynbTU(AKTOPHYO MPUPOZY Kapy-
eca 1 3aboneBaHwii TKaHel NapofoHTa, peanusaums nx
BMVSIHWS ONPEAEnsIeTCs M3MEHSEMbIMI 3K30reHHbIMU 1
3HZOrEHHbIMU (hakTopamm pucka.
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BbiBoAbI

1. YCTaHOBMEHO, YTO BEPOATHOCTL Pa3BUTHS Kapreca
BO3pacTana npu Hanu4mm y naumeHTa kombrHauwmm fene-
LIMOHHOrO nonumopdmama reHa GSTM1 1 nonMmopdHoro
BapuaHTa 3953CT no reny IL-1B (x> = 4,55, p = 0,033,
OR =485, 95 % CI (1,29-18,15)).

2. MokasaHo, 4To pa3BUTHE Kapreca accoLMmMpoBaHo
¢ XTKT, a yka3aHHyI0 CO4ETaHHyt0 CTOMAaTONOMMYECKYO
naTonorul [OCTOBEPHO Yallle AuarHoCTUpoBanu y na-
umeHToB ¢ reHotunamu 3953CT n 3953TT no reny IL-18
(x2=5,76,p=0,016, OR = 5,85, 95 % Cl (1,55-22,02)),
Hanuuve reHotuna 3953CC no reny IL-18 (X = 4,14,
p=0,042,0R=0,23,95 % CI (0,05-0,98)) y neten cauae-
TEeNbCTBOBASIO O MPOTEKTUBHOM BIIMSIHUM HA COMETaHHYHO
CTOMATOMOrMYECKy0 NaToNnormio.

3. YcraHoBneHo, yto annenb 3953T no reny /L-18
B3aMMOCBSI3aHa C MOBbILLEHHBIM PYCKOM COYETAHHOM CTO-
MaTomnorMyeckon NaTonorum y AeTen n B KoMouHaumm ¢
[eneLyoHHbIM nonmmopdunamom reHa GSTT 1 noBbiaet
BEPOSTHOCTb Pa3BUTWS AaHHON NaTonorum.

4. OTMeYeHo JOCTOBEPHOE NOBbLILLEHNE NoKasaTe-
NS MaroHOBOTO AnanbAernaa v CHUXeHne kaTtanasbl
npyu Hanuuum nonmmopdHeIx BapnaHtoB 3953CT u
3953TT no reny IL-1, a Takke NOBLILLEHVE aKTUBHOCTU
U VIHTEHCWBHOCTU MOPaXeHUs TKaHel NapofoHTa (MH-
nekc PMA) y neteii c coMeTaHHON CTOMATONOIMYECKOA
nartonoruen.

MepcnekTuBbl AanbHENWNX UccneaoBaHUMn
COCTOST B pa3paboTke MHAMBMAYATIM3MPOBAHHBIX CXEM
npounNakTUKM U NEYEHUs Kapueca U XPOHUYECKOrO
reHeparnM3oBaHHOrO KaTapanbHOro MMHMVMBKTA Y AETEN C
YYETOM FEHETUYECKIX NPEANKTOPOB COYETAHHOW CTOMa-
TONOMMYECKON NaTonorvu y feTen.
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Research of distribution pattern of allelic genes and genotypes
of C/A polymorphism of COL1A1_1 collagen gene (RS1107946)
in children with nasal obstruction of allergic genesis and orthodontic

pathology
T. Ye. Shumna, 0. M. Kamyshnyi, T. P. Zinchenko

Zaporizhzhia State Medical University, Ukraine

Purpose. Determination of the genotypes of C/A polymorphism of COL1A1_1 collagen gene (rs1107946) and patterns of
distribution of allelic genes in children with nasal obstruction and orthodontic pathology.

Materials and methods. A molecular-genetic study for determination of C/A polymorphism of COL1A1_1 collagen gene
(rs1107946) was performed in 99 children at the age of 6 to 17 years, for 11 months and 30 days inclusive; 30 children of
which had nasal obstruction due to allergic rhinitis without abnormal distal occlusion (the first group); 23 children had just
the distal occlusion (the second group); 26 children had allergic rhinitis and distal occlusion (the third group); 20 almost healthy
children (the fourth group). Genotyping was performed by the polymerase chain reaction method (Applied Biosystems, USA)
using the total DNA samples isolated from whole venous blood using a set of reagents SNP-Screen (Syntol manufacturer)
on the CFX96TM Real-Time PCR Detection Systems amplifier (Bio-Rad Laboratories, Inc., USA). Non-parametric statistic
methods of the licensed software package Statistica for Windows 6.1.RU, serial number AXXR712D833214SAN5 was used
for processing the research results.

Results. Molecular-genetic study of the distribution patterns of allelic genes and genotypes of the C/A polymorphism of
the COL1A1_1 (rs1107946) collagen gene in the examined children showed that the frequency of occurrence of the C allele
was significantly higher than the Aallele (71.72 % and 28.28 %, respectively). In this case, the homozygous C/C genotype was
registered most often (68.69 %), homozygous genotype A/A (25.25 %) was rarely registered and heterozygous C/A (6.06 %)
was very rarely registered. In the observation groups, in children with allergic rhinitis, distal occlusion and a combination of
allergic and orthodontic pathology, the genotypes had the following distribution: the C/C genotype —76.67 %; 34.78 %; 73.00 %;
A/A genotype —20.00 %; 56.52 %; 17.39 %; A/C genotype — 3.33 %; 8.70 %; 11.54 %. The occurrence frequency of alleles of
the C/A polymorphism of the COL1A1_1 collagen gene (rs1107946) in the examined children showed that the children with
distal occlusion were significantly frequent carriers of A allele (60.87 %), whereas the carriers of C allele were predominantly
children with allergic rhinitis (78.33 %), with combined allergic and orthodontic pathology (78.85 %) and healthy (90.00 %),
P <0.05. The correlation between the results of the study conducted in groups of children with the distal occlusion and practically
healthy showed that the sensitivity of the presence of A allelic gene was equal to 60.87 %, specificity — 90.00 %, accuracy —
61.54 %. Since the sensitivity and specificity of the diagnostic test exceeded 50.00 %, the prognostic value for the positive
result was equal to 87.50 % and for the negative result — 66.67 % and confirm this prognostic significance for the development
of the orthodontic pathology in children. This will allow improving the preventive measures in children with orthodontic pathology.

Conclusions. The molecular-genetic studies for determining the Aallele (rs1107946) of the COL1A1_1 collagen gene in children
could be recommended to determine the risk of development and the need for early prevention of the distal occlusion in children.

DocAipKeHHA 3aKOHOMIPHOCTEN PO3NOAIAY aA€AbHUX FeHiB i reHoTUniB noAiMopdiamy
C/A reHa konareHy COL1A1_1 (rs1107946) y aiteu i3 HazaAbHOIO 06CTpyKUi€ElD
anepriyHoro reHe3y Ta OPTOAOHTUUHOKO NATOAOTIEID

T. €. WymHa, 0. M. KamuwwHui, T. . 3iHUeHKo

MeTa po6oTu — B13Ha4eHHs reHoTunie nonimopdiamy C/A reHa konareHy COL1A1_1 (rs1107946) i 3akoHOMipHOCTE# po3noginy
anenbHVX reHis y AiTel i3 HazanbHOK 0BCTPYKLIED anepriyHoro reHesy Ta OPTOAOHTUYHO NaTomMOriE.

Martepianu Ta meToamn. MonekynspHo-reHeTUYHE JOCTIMKEHHS ANs BU3Ha4eHHs nonimopdpiamy C/A reHa konareHy COL1A1_1
(rs1107946) 3pincHunm y 99 piteit Bikom Big 6 go 17 pokis, 11 micsuis 30 AgHIB BkMOYHO; i3 HUX 30 AiTel 3 HasanbHO 06-
CTPYKLUI€t0 BHACNIAOK anepriyHoro puHiTy 6e3 aHomarnbHOro AuctansHoro Npukycy (I rpyna); 23 AUTUHYM TiNbK1 3 AUCTaNbHAM
npukycom (Il rpyna crnoctepexeHHst); 26 AiTen 3 anepriyHnM pUHITOM Ta auctanbHUM npukycom (Il rpyna cnoctepexeHHs);
20 npakTnyHo 3p0poBux Aitei (IV, KOHTponbHa rpyna). [eHOTUNYBaHHA BUKOHANM METOAOM MoMiMepasHoi NaHLIroBoi pe-
akujii 3rigHo 3 iHcTpykuieto (Applied Biosystems, USA) 3 BukopuctanHsm 3paskie TotanbHoi [JHK, koTpa BugineHa 3 uinbHoi
BEHO3HOI KPOBi, 3 BUKOpUCTaHHsIM Habopy peareHTiB « SNP-CkpiH» (BupobHuK «Syntol») Ha amnnicbikatopi CFX96™ Real-
Time PCR Detection Systems (Bio-Rad Laboratories, Inc., USA). ins cTaTUCTUYHOTO aHanidy pesynsTaTiB AOCTiIKEHHS!
BMKOpUCTanM HenapameTpyyHi METOAM CTaTUCTMKM NiLeHsinHoro naketa nporpam Statistica for Windows 6.1.RU, cepiiitnii
Homep AXXR712D833214SAN5.

Pe3ynkraTtn. MonekynsipHo-reHeTu4He JOCNimKeHHS 3aKOHOMIPHOCTEN PO3noginy anerbHUX reHis i reHoTvniB noniMopdiamy
C/A reHa konareHy COL1A1_1 (rs1107946) B o6cTexeHuMx AiTern nokasano, Lo YacTota BusieneHHs anens C 6yna siporigHo
GinbLuoto, Hix anens A (71,72 % ta 28,28 % sianosigHo). Mpu LbOMyY HabiNbLL YacTo PeecTpyBany roMO3UIrOTHUIA FeHOTUN
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CIC (68,69 %), pipLue — romosurotHuii reHotun A/A (25,25 %) i pyxe pigko — retepoaurothuii C/A (6,06 %). Y rpynax cno-
CTEPEXEHHS Y [iTeNn 3 anepriyHnM pUHITOM, AUCTanNbHUM NPUKYCOM i 3 NOEAHAHHSAM anepriyHoi Ta OPTOAOHTUYHOI NaTONOrii
reHOTMNW Manu Takun poanogin: reHotun C/C — 76,67 %; 34,78 %; 73,00 %; retotun A/A — 20,00 %; 56,52 %; 17,39 %;
reHotun A/C — 3,33 %; 8,70 %; 11,54 %. AHani3 yacToTu BusiBneHHst anenen nonimopdiamy C/A reHa konareHy COL1A1_1
(rs1107946) nokasaB: AiT 3 PEHOTUNOBMMU O3HAKaMW AMCTarIbHOMO NMPUKYCY BIPOriAHO YacTiwe 6ynu Hocismu anens A
(60,87%), a Hocismu anens C nepeBaxHo Oynu AiTW 3 anepriyHuM puHiTom (78,33 %), 3 NoOEAHaHOK anepriYHo Ta opTo-
[ZOHTWYHoto natonorisamu (78,85 %) i 3poposi (90,00 %), p < 0,05. MporHocTMYHa YyTNMBICTb HASIBHOCTI anenbHoro reHa A B
PO3BUTKY AMCTarNbHOMO NPUKYCy B Aiten ctaHosuna 60,87 %, cneumdiynicts — 90,00 %, TouHicTb — 61,54 % (nepesuLlyBanu
50,00 %), NPOrHOCTMYHA LiiHHICTb Ans NO3UTUBHOIO pe3ynbraty ctaHosuna 87,50 %, ans Big'emHoro — 66,67 %, wo nia-
TBEPAKYBaNo MOro NPOrHOCTWUYHY 3HAYYLLICTb Y BUSHAYEHHI pU3NKY PO3BUTKY OPTOAOHTWYHOI NaTonorii B AiTel i3 HagaHHAM
6inbLUOT MOXNMBOCTI paHO M eHEKTUBHO BXMBATW NPOGINaKTUYHi 3axXoau.

BucHoBku. MonekynspHo-reHeTnyHe JOCnimxeHHs 3 Bu3HaveHHsaM anens A (rs1107946) reHa konareny COL1A1_1y aiten
MOXHa peKOMeHZyBaTV ANt BUHAYEHHS! PU3VKY PO3BUTKY Ta HEOOXIOHOCTI paHHbOI NPOMINaKTUKW AUCTANbHOMO NPUKYCY B
niTen.

WUccaepoBaHKe 3aKOHOMEPHOCTEN pacnpeAeAeHUs aAeAbHbIX FEHOB
M reHoTUNOB noAuMop¢duama C/A reHa koamareHa COL1AL_1 (rs1107946) y aetert
C Ha3aAbHOM 06CTPYKLMEH aANepruuecKoro reHesa U OpTOAOHTUUECKOM naTonoTel

T. E. lUymHas, A. M. KambllHbIH, T. M. 3MHUEHKO

Llenb pa6otkl — onpeneneHue reHotunos nonnmopduama C/A reda konnareHa COL1A1_1 (rs1107946) n 3akoHOMepHOCTE!
pacnpenenenust annenbHbIX FeHOB Y AETeW C Ha3arnbHOM OBCTPYKLVE anneprniyeckoro reHesa 1 OpTOAOHTUHECKON NATONOrUEN.

Marepuansi u metoabl. MonekynsipHo-reHeTUMECKOE UCCreaoBaHe Ans onpeaeneHus nonumopdmama C/A reHa konnareHa
COL1A1_1 (rs1107946) npoBeneHo y 99 peteit B BospacTeoT 6 Ao 17 ner, 11 mecsues, 30 AHEN BKIHOUNTENBHO; U3 HUX 30
ZeTel ¢ HasanbHoM 0O6CTPyKUMEN annepriyeckoro reHesa 6e3 aHomanbHOro AuctanbHoro npukyca (I rpynna); 23 peberka
TOMNbLKO € AncTanbHbIM npukycoM (Il rpynna); 26 geteit ¢ annepryeckM puHUTOM U auctanbHeiM npukycom (Il rpynna); 20
npakTuyeckn 3n0poBeIx aetent (IV, KoHTponbHas rpynna). FfeHoTMNMpOBaHKe NPOBEAEHO METOAOM MONMMEpPasHoi LienHom
peakumu cornacHo MHeTpykumm (Applied Biosystems, USA) ¢ ncnonb3oBaHmem obpasuos TotansHon [HK, BblaeneHHow n3
LIENbHOV BEHO3HOW KPOBW, C UCMomNb3oBaHeM Habopa peareHToB «SNP-CkpuHy (nponssogumTens «Syntoly ) Ha amnnmdmkatope
CFX96™ Real-Time PCR Detection Systems (Bio-Rad Laboratories, Inc., USA). [ins cTatucTyeckoro aHanuaa pesynsratos
CCrefoBaHns UCMONb30BaHbl HemapaMeTpuyeckme MeToabl CTaTUCTUKM NMULIEH3NOHHOMO nakeTa nporpamm Statistica for
Windows 6.1.RU, cepuitHbiii Homep AXXR712D833214SANS.

Pesynbrathl. MonekynsipHo-reHeTu4eckoe UccrneaoBaHue 3akoHOMEPHOCTEN pacrpenenenus anmnernbHbIX FeHOB ¥ FeHOTMMNOB
nonumopdmama C/A reHa konnareHa COL1A1_1 (rs1107946) y o6cnenoBaHHbIX AeTEN NOKa3aro, YTo YacToTa BCTpevaeMo-
ctn annensi C Gbina JocToBePHO BhiLwe, Yem annens A (71,72 % un 28,28 %, cootBeTcTBEHHO). Npyn 3TOM Hanbonee YacTo
peructpuposani romMosnroTHeli reHotun C/C (68,69 %), pexe Bbin BbisSBNeH roMmoaunroTHbIn reHotun A/A (25,25 %), o4eHb
penko — retepoaurotHbIn C/A (6,06 %). B rpynnax HabniogeHus y f4eTer ¢ annepriyeckuM pUHUTOM, AUCTanbHbIM MPUKyCoM
11 COMETAHWEM arneprnieckom 1 OpToLOHTUYECKON NaTONOMIA FeHOTUMbLI UMENU criefytoLee pacnpeneneHue: reHotun C/C —
76,67 %; 34,78 %; 73,00 %; reHotun A/A — 20,00 %; 56,52 %; 17,39 %; reHotun A/IC — 3,33 %; 8,70 %; 11,54 %. AHanu3
4acToTbl BCTpeyaemocTy anneneit nonumopduama C/A reHa konnareHa COL1A1_1 (rs1107946) nokasan: oetu ¢ peHoTMnu-
YECKMMM NPU3HaKaMM1 QUCTanNbHOM NpUKyca AOCTOBEPHO YalLLe Bbinu Hocutensmu annens A (60,87 %), a Hocutensamy annens
C npeumyLLEeCTBEHHO BbInn AEeTW € annepriyeckuM puH1Tom (78,33 %), C CoMeTaHHO anneprvyeckon N OpTOSOHTUYECKON
natonoruei (78,85 %) u 3agoposbie (90,00 %), p < 0,05. MporHocTnyeckas YyBCTBATENBHOCTb HANMYUS anmnensHoro reHa A B
pasBUTWM aMCTanbHOro npukyca y aeten coctaeuna 60,87 %, cneundmurHocts — 90,00 %, TouHOCTb — 61,54 % (NpeBbiwanm
50,00 %), nporHocTuyeckas LIeHHOCTb AJ151 MONOXUTENbHOrO pesynerata coctasuna 87,50 %, Ans otpuuarensHoro — 66,67 %,
YTO MOATBEPXKAANO Er0 MPOTHOCTUYECKYIO 3HAYMMOCTb NPU ONpeSeneHny prcka pasBUTUS OPTOAOHTUYECKOW naTonorum y
Aeteli ans 6onee paHHero 1 3EKTUBHOTO NPOBEAEHNS NPOUNAKTUYECKNX MEPOMPUSTHIA.

BriBoabl. MonekynspHo-reHeTuyeckoe onpenenenve annens A (rs1107946) rena konnarena COL1A1_1y aeTeit MoxeT ObITb
peKoMeHAO0BaHO NS OnpefeneHuns pucka paseuTis U HeOBXOAMMOCTY paHHel NPOUNaKTKM A1CTaNbHOTO NpUKyca y feTen.

Introduction

Recently, the interest of both medical academics and
practitioners to understanding of the genetic aspects of
the formation of various diseases in children, including
both somatic and orthodontic pathology, has grown
significantly. Nowadays one of the most common max-
illary dental anomalies in children is a distal occlusion,
the frequency of which ranges from 34.8 % to 52.6 %,
and one of the leading etiological factors in the formation
of distal occlusion is heredity and violation of the nasal
type of respiration, that is nasal obstruction [1,2]. The
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individual differences in the child’s phenotype with or-
thodontic pathology and/or nasal obstruction are caused
by genes polymorphisms, and polymorphic genes are
genes that are represented in the population by many
alleles (various forms of the same gene), which causes
the diversity of intrinsic features [3]. Typical examples of
phenotypic manifestations of orthodontic pathology and
nasal obstruction in children can be the following known
stigma of dysembrionesis, such as anomalies of the na-
sopharyngeal and oral structure, hypoplasia of one half
of the nose, distortion of the nasal septum, hypoplasia of
the nose, shortening or lengthening of the distance from
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the tip of the nose to the upper lip, the upper jaw displace-
ment forward and backward due to actual changes in size
or relative growth inconsistency of the upper and lower
jaws — prognathia and retrognathia, similar anomalies of
the lower jaw — progenia, or lower prognathia and micro-
genia, increase and decrease in the size of the mouth —
macrostomy and microstomy, teeth — macrodontia and
microdontia, reduced number and complete absence of
teeth —adentia, oligodontia, the presence of gap between
the central incisors — diastema, high growth disturbance
and teeth overcrowding, growth of teeth outside the tooth
row, “Gothic” high arch-like palate and various bite
anomalies [4]. Most often, they are caused by various
hereditary syndromes, including those associated with
genes mutations of collagen of the first type (COL1A1),
such as Ehlers-Danlos syndrome, of the first and sev-
enth types and Ehlers-like phenotype; Marfan syndrome
and Marfan-like phenotype or Marfanoid appearance;
imperfect osteogenesis; syndrome of connective tissue
dysplasia [5-9].

Collagen is a fibrillar protein that forms the basis of
the connective tissue of the body and the main insoluble
protein in the teeth tissues. More than 90 % of collagen
is collagen of the first type, which is the main protein ele-
ment of the skin, blood vessels, tendons, cartilage, bones,
teeth and which provides them with the greatest strength
and elasticity under mechanical stress [10]. Therefore
the gene mutations, responsible for collagen which forms
the connective tissue, promote the development of con-
nective tissue dysplasia syndrome, one of the phenotypic
manifestations of which is the development of an ortho-
dontic pathology and an irregular occlusion in children.

The special role of collagen in the functioning of
the human teeth-jaw system is also connected with
the fact that the teeth in the wells of the alveolar pro-
cesses are fixed with periodontal bonds, formed precisely
by collagen fibers [11]. At the same time, the formation
of orthodontic pathology in children, including distal
occlusion as well, may also be due to nasal obstruction
of allergic genesis. Nowadays, the incidence of allergic
rhinitis in children reaches from 10 % to 40 % in urbanized
large cities [12]. Year-round or even seasonal rhinitis
leads to the fact that the nose is permanently clogged
or has secretions and the baby always breathe through
the mouth. When breathing through the mouth, the upper
jaw narrows, the high palate is formed, the form of the jaw
arches changes and distal occlusion is formed [2].

Therefore, at present stage, to understand develop-
ment genesis of orthodontic pathology and to evaluate
the individual differences in the phenotype it is neces-
sary to perform molecular-genetic research in order to
determine the collagen gene polymorphism and bone
marrow metabolism (COL1A1), that will allow to predict
the developmental risks and prevention of distal occlusion
in children. It is known that the preventive orthodontic,
myotherapeutic and other exercises are conducted
during the specific age and are aimed at the prevention of
the stable occlusion disorders. The occlusion abnormali-
ties prophylaxis is prevention, detection and elimination of
the risk factors of dento-gnathic abnormalities occurrence
at the stage of the child’s growth and development. The
first prophylaxis period may be conducted before the child
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conceiving during the medico-genetic parents consultation.
In the second pre-natal period much attention is paid to
the health condition and food ration of the pregnant which
is very essential for the normal development of the child
and its dental apparatus. In the third lactation period during
the first 6 months of the child’s life the breastfeeding
is of utmost importance for the correct development of
the child’s dento-gnathic system, and if there is no such
possibility the teats shall be used which, by their form and
elasticity are similar to the breast nipple. The child should
not suck its fingers, tongue and fist, in extreme cases
the “orthodontic” teats shall be used. It is also necessary
to accustom the child to the right position in its bed during
sleeping. In the fourth period (from 6 months to 2.0-2.5
years) of the temporary occlusion and during the fifth
changeable occlusion period (6-13 years) the children
should be provided with optimal conditions for the normal
growth and development of the dento-gnathic apparatus
with the prevention of the calcium exchange disorders
and diseases of nose, nasopharynx and larynx, mouth
cavity including the teeth and gums. The children shall be
taught how to brush their teeth correctly and quickly, mill
the solid food with their teeth, as well as dry bread, crude
vegetables and fruits. For the stimulation of the growth
of underdeveloped sections of jaws and normalization of
the correlation of the teeth range the myogymnastics is
prescribed which includes special exercises for chewing
and mimic muscles and special orthodontic equipment. In
the sixth period of the permanent occlusion (starting from 13
years) it is necessary to continue sanitizing the oral cavity in
time, provide for the normal nasal breathing and appropriate
nutrition, continue the myogymnastics and, if necessary,
conduct the apparatus treatment [2]. The molecular-genetic
research will allow considering the risks of the development
and willimprove the preventive measures of the children’s
disto-occlusion especially during the periods of the child’'s
growth when the external symptoms of dento-gnathic ab-
normalities are invisible or they are minimal as yet.

Purpose

Determination of the genotypes of C/A polymorphism of
COL1A1_1 collagen gene (rs1107946) and patterns of
distribution of allelic genes in children with nasal obstruc-
tion and orthodontic pathology.

Materials and methods

A molecular-genetic study for determination of C/A poly-
morphism of COL1A1_1 collagen gene (rs1107946) was
performed in 99 children at the age of 6 to 17 years, for
11 months, 30 days inclusive; 30 children of which had
nasal obstruction due to allergic rhinitis without abnormal
distal occlusion (the first group); 23 children had just
the distal occlusion (the second group); 26 children had
allergic rhinitis and distal occlusion (the third group); 20
almost healthy children (the fourth group). All the groups
were compared by age and sex (P > 0.05) examined
by doctors (allergist and orthodontist) who, when es-
tablishing the appropriate diagnosis, were guided by
data from general clinical and introspective surveys and
the requirements of the current orders of the Ministry of
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Fig. 1. Distribution of the COL1A1_1 collagen gene genotypes in children with nasal
obstruction caused by allergic rhinitis (*° A ©A: reliability of the difference between
the corresponding groups of children, P < 0.05).

Fig. 3. Distribution of the COL1A1_1 collagen gene genotypes in children with
allergic rhinitis and distal occlusion (*¢' ~ CA: reliability of the difference between
the corresponding groups of children, P < 0.05).
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P < 0.05).

Healthcare of Ukraine. Genotyping was performed by
the polymerase chain reaction method (Applied Biosys-
tems, USA) using the total DNA samples isolated from
whole venous blood using a set of reagents SNP-Screen
(Syntol manufacturer) on the CFX96TM Real-Time PCR
Detection Systems amplifier (Bio-Rad Laboratories,
Inc., USA). This research was carried out in the Molecu-
lar-Genetic Research Division of the Academic Medical
Laboratory Center at the Microbiology Department of
Zaporizhzhia State Medical University in the city of Zapori-
zhzhia (Head of the Microbiology Department, Head of
the Molecular-Genetic Research Division of the Medical
and Laboratory Center of Zaporizhzhia State Medical
University — MD, PhD, DSc, Professor O. M. Kamyshnyi).
The obtained results of the distribution of the frequencies
of the alleles and genotypes of the studied gene were
used to analyze the genetic structure of the population
according to the Hardy-Weinberg Law [13]. In order to
compare the frequencies of alleles and genotypes in
different groups, the non-parametric statistical method
“2 x 2 Table”, the Chi-square (df = 1) was used. Also,
the odds ratio (OR) was calculated using the four-col-
umn table with the confidence interval (CI) calculation by
means of the Woolf method. To assess diagnostic signifi-
cance, such indicators as sensitivity, specificity, accuracy
and predictive value of positive and negative results were
determined. Difference P < 0.05 when comparing the indi-
cators in the observation and control groups was consid-
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Fig. 2. Distribution of COL1A1_1 collagen gene genotypes in children with distal
occlusion (*o/¢~A CA: reliability of the difference between the corresponding groups of
children, P < 0.05).
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Fig.4. Distribution of genotypes of the COL1A1_1 collagen gene in healthy children
(¥cre. Ha CA: reliability of the difference between the corresponding groups of children,

ered statistically significant [14]. Non-parametric statistic
methods of the licensed software package Statistica for
Windows 6.1.RU, serial number AXXR712D833214SAN5
was used for processing the research results.

Results

The performed molecular-genetic examination of all
examined children in order to determine the C/A poly-
morphism of the COL 1 A1_1 collagen gene (rs1107946)
showed that the frequency of occurrence of Aallelic gene
was equal to 28.28 % (0.2828), C allele gene — 71.72 %
(0.7172), Chi-square (df = 1) 74.71, P = 0.0001. Upon
that the homozygous C/C genotype was most frequently
registered and amounted to 68.69 % (0.6869) in 25.25 %
(0.2525) cases, while the homozygous A/A genotype was
found definitely less frequently (Chi-square (df = 1) 37.49,
P =0.0001). The heterozygous C/A genotype was record-
ed only in 6.06% (0.0606) children, that was definitely less
frequently than homozygous C/C genotypes (Chi-square
(df=1)82.95, P=0.0001 and A/A genotypes (Chi-square
(df = 1) 13.81 P = 0.0002. Depending on the presence
or absence of such pathology as nasal obstruction of
the allergic genesis, distal occlusion or its combinations,
an analysis of the distribution of allelic genes and C/A
genotypes polymorphism of the COL1A1_1 collagen
gene (rs1107946) was also performed in ill and healthy
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children. Thus, in the first group of children with nasal
obstruction due to the allergic rhinitis, the homozygous
C/C genotype polymorphism of the COL1A1_1 collagen
gene (rs1107946) was significantly prevalent, which
was registered in 76.67 % (23/30) of the studied cases.
The homozygous genotype A/A was recorded in 20 %
(6/30) of the examined children, Chi-square (df = 1)
19.29 (P = 0.0001). Only one child with allergic rhinitis
revealed a heterozygous C/A genotype (3.33 %), which
was significantly less frequent than homozygous C/C
genotypes (Chi-square (df = 1) 33.61) (P = 0.0001) and
A/ A genotypes, Chi-square (df = 1) 4.04 (P = 0.0444).
These data are shown in the Fig. 1.

In the second group of children with distal occlu-
sion the homozygous C/C and A/A genotypes of the
COL1A1_1 collagen gene (rs1107946) predominated.
At the same time the A/A genotype didn’t show any sig-
nificant differences even though it was recorded more
often (56.52 % (13/23) than the C/C genotype (34.78 %
(8/23). Also, as in the previous group, in children with distal
occlusion, the heterozygous C/A genotype (8.7 % (2/23)
was significantly less frequent than the C/C genotype,
Chi-square (df = 1) 4.60 (P = 0.0320) and A/A genotype,
Chi-square (df = 1) 11.97 (P = 0.0005). These data are
shown in the Fig 2.

In the third group of children with combined course
of allergic and orthodontic pathologies: allergic rhinitis
and distal occlusion, 73 % (19/26) patients were carri-
ers of the predominant homozygous C/C genotype of
COL1A1_1 collagen gene (rs1107946). The homozygous
A/A genotype (17.39 % (4/26) and the heterozygous C/A
genotype (11.54 % (3/26)) were significantly less com-
mon in comparison with the C/C genotype, Chi-square
(df=1)17.54 (P =0.0001) and Chi-square (df = 1) 20.17
(P = 0.0001), respectively. These data are shown in
the Fig. 3.

In the fourth control group of comparison, that is, in
practically in almost healthy children, only the homozy-
gous genotypes (C/C and A/A) of the C/A polymorphism of
the COL1A1_1 collagen gene (rs1107946) were recorded.
At the same time, the C/C genotype definitely predomi-
nated more frequently, which was found in 90 % (18/20)
of healthy children, compared with the A/A genotype, Chi-
square (df = 1) 25.60 (P = 0.000001) and C/A genotype,
Chi-square (df = 1) 32.73 (P = 0.0001), respectively. And
only in 10 % (2/20) of healthy children the A/A genotype
was registered, and the heterozygous version of the C/A
genotype was not detected in this group of children at all.
These data are shown in the Fig. 4.

Further we performed the compared characteristics
of the frequency of occurrence of each of the genotypes
of the C/A polymorphism of the COL1A1_1 collagen gene
(rs1107946) not only within each of the examined groups
of children but also within each of the genotype, depending
on the presence or absence of nasal obstruction of allergic
genesis, distal occlusion or the presence of a combination
of these pathological states in the examined children.

Thus, in the group of children with only distal occlu-
sion, the homozygous C/C genotype of the COL1A1_1
collagen gene was significantly less frequent (34.78 %)
than in the group of children with allergic rhinitis (76.67 %),
Chi-square (df = 1) 9.41 (P = 0.0022), in the group of
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Table 1. Characteristics of genotypes of C/A polymorphism of the COL1A1_1

(rs1107946) collagen gene (abs./%)

Genotypes
cic

| 30 23/76.67*M40 6/20*cc.cA 1/3.33*mc0
[ 23 8/34.78*°A 13/56.52*CA 2/8.77ccm
P (I-11) <0.05 <0.05 >0.05

1 26 19/73+8cA 4/17.39+c° 3/11.547c¢
P (1-Ill) >0.05 >0.05 >0.05

P (1=l <0.05 <0.05 >0.05

WY 20 18/90*A40A 2/10%c° oree

P (IHIV) >0.05 >0.05 >0.05

P (I-1V) <0.05 <0.05 >0.05

P (lll-1V) >0.05 >0.05 >0.05

P: reliability of the difference between the corresponding groups of children;
*¢/6 M ¢/A: reliability of the difference between the corresponding groups of children, P < 0.05.
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Fig. 5. Results of the distribution of genotypes of the COL1A1_1 collagen gene in children.

*: P <0.05 in comparison with the corresponding group of children.

children with combined pathology (73 %), Chi-square
(df = 1) 7.23 (P = 0.0072) and in the healthy group
(90%), Chi-square (df = 1) 13.64 (P = 0.0002). However,
in children with only orthodontic pathology, the homo-
zygous A/A genotype of the COL1A1_1 collagen gene
was detected significantly more often (56.52 %) than in
children with allergic rhinitis (20 %), Chi-square (df = 1)
7.55 (P = 0.0060) or in children with combined allergic
and orthodontic pathology (17.39 %), Chi-square (df = 1)
9.12 (P = 0.0025) or in healthy ones (10 %), Chi-square
(df=1)10.19 (P = 0.0014). These data are clearly shown
in the Fig. 5 and the Table 1.

Analyzing the odds ratio of development of pheno-
typic signs of diseases in children depending on their
genotype, it was found that in children with A/A genotype
(rs1107946) of the COL1A1_1 collagen gene, the odds
ratio (OR) of allergic rhinitis development was equal to
2.25, Cl [0.41-12.48 ] (P > 0.05); development of only
distal occlusion — OR = 11.70, CI [2.19-62.62] (P < 0.05);
combined allergic and orthodontic pathology — OR = 1.64,
Cl1[0.27-9.98] (P > 0.05). In children with A/ C genotype
(rs1107946) of the COL1A1_1 collagen gene, the odds ratio
(OR) of allergic rhinitis development was equal to 2.08, Cl
[0.08-53.76] (P > 0.05); only distal occlusion —OR = 4.77,
Cl1[0.22-105.42] (P > 0.05); combined allergic and ortho-
dontic pathology OR = 6.11, CI [0.30-125.36] (P > 0.05).

C/A
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Table 2. Characteristics of the distribution of allelic genes in children according
to the data of multiplicative models of inheritance

Allelic genes

| 30 0217 0.783
[ 23 0.609 0.391
P (I-1l) <0.05
I 26 0212 0.788
P (I-IIl) >0.05
P (-1l <0.05
v 20 0.100 0.900
P (I-IV) >0.05
P (I-1V) <0.05
P (llI-1V) >0.05

P: reliability of the difference between the corresponding groups of children.
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Fig. 6. Frequency of occurrence of alleles of C/A polymorphism of COL1A1_1 collagen gene in
children.

*: P < 0.05 in comparison with the corresponding group of children.

Also, according to the Hardy-Weinberg Equilibrium
Law, the occurrence frequency of alleles of the C/A poly-
morphism of the COL1A1_1 collagen gene (rs1107946)
in the examined children, presented in the Fig. 6, showed
that the children with distal occlusion were significantly
frequent carriers of A allele (60.87 %), whereas the car-
riers of C allele were predominantly children with allergic
rhinitis (78.33 %), with combined allergic and orthodon-
tic pathology (78.85 %) and healthy (90 %), P < 0.05,
respectively.

Characteristics of the distribution of the allelic genes
in children, according to the data of multiplicative inheri-
tance models, also showed that the inheritance of such a
phenotypic sign as the distal occlusion is associated with
the prevalence of the Aallele rs1107946 of the COL1A1_1
collagen gene in the children’s genotype with orthodontic
pathology (Table 2).

Analyzing the odds ratio of development of pheno-
typic signs of diseases depending on the distribution
of alleles in children, it was found that in children with
A allele, the odds ratio (OR) of allergic rhinitis develop-
ment was equal to 2.49 with 95 % confidence interval Cl
[0.75-8.28] (P > 0.05); combined allergic and orthodontic
pathology — OR = 2.41, CI[0.71-8.25] (P > 0.05); distal
occlusion — OR = 14.00, Cl [4.26-46.05] (P < 0.05). In
the groups of the examined children, in most cases, the C
allele was not associated with high risks of the allergic,
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orthodontic or combined pathology development. The
correlation between the results of the study conducted in
groups of children with the distal occlusion and practically
healthy ones made it possible to determine the prog-
nostic significance of the presence of A allelic gene
in the development of the distal occlusion in children,
while the sensitivity of this sign was equal to 60.87 %,
specificity — 90 %, accuracy — 61.54 %. Since the sen-
sitivity and specificity of the diagnostic test exceeded
50 %, the prognostic value for the positive result was
equal to 87.5 % and for the negative result — 66.67 %,
then the molecular-genetic studies for determining the A
allele (rs1107946) of the COL1A1_1 collagen gene in
children could be recommended to determine the risk
of development of the distal occlusion in children. This
will allow improving the preventive measures in children
with orthodontic pathology.

Discussion

The data that we received in our work were compared with
the results of other scientists. It should be noted at once
that the problem of the formation of bone and orthodontic
pathology due to genetic predisposition and hereditary
disorders of the formation of connective tissue and its
fibrillar protein of collagen, caused by the action of func-
tional polymorphic alleles of a large number of genes, is
actual and has not been fully studied due to the variability
of single-nuclide polymorphisms (SNP) of the COL1A1_1
collagen gene. At the same time, the achievements in
the field of molecular testing to date allow identifying
causal mutations for many patients whose phenotypes
are a clinically and genetically heterogeneous group of
heritable connective tissue diseases, including the cases
of Ehlers-Danlos syndrome, in which genetic defects
were detected in fibrillar collagens or in collagen-forming
ferments [8,15].

Also, the clinical symptoms of Ehlers-Danlos syn-
drome and imperfect osteogenesis syndrome, which
include abnormal craniofacial growth, abnormal bite of
teeth and imperfection of dentinogenesis, cause certain
mutations in the COL1A1 and COL1A2 genes [16]. In
Sweden, when studying the patterns of distribution of
the genotypes of polymorphisms of the COL1A1 and
COL1A2 genes in 223 people with imperfect osteogen-
esis, it was revealed that N-ended spiral mutations in
both a1 and a2 chains were associated with the lack of
dentinogenesis imperfection [17]. At the same time in
Georgia, nowadays, a special place is given to studying
such dental diseases as imperfect dentinogenesis (Den-
tinogenesis Imperfecta) and pathological occlusion [18].
And in Estonia, for example, COL1A1 mutations were
identified in 76.92 % of cases, and COL1A2 — only in
23.08 % of patients [19].

Also, the literature sources described data on
the study of the relationship between the genotypes of
COL1A1, COL1A2 collagen and the severity of the mal-
occlusion process in 49 patients aged 5 to 19 years with
imperfect osteogenesis, but the results obtained stated
that the patients, in particular male ones with COL1A2
mutations, had a more severe course of the diverse or-
thodontic pathology than those with COL1A1 mutations,
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but the study of the genotypes of the polymorphism of the
COL1A2 collagen gene was not the goal of our work [20].

Since the collagen of the first type is the main con-
stituent of the organic matrix of bone tissue, then while
studying the effect of the polymorphism of the COL1A1
gene on the development of dental diseases, including
periodontal tissue in young people, it was revealed that
the frequency of repetitions of the allelic gene encoding
the imperfect link of collagen, was equal to 57.60 %, which
agrees with the data, obtained in our studies, namely
that the patients with distal occlusion occurred to be sig-
nificantly frequent carriers of the A allele (60.87 %) [21].

Storozhenko K. V. and co-authors determined that
the development of the pathological occlusion “class
III"” was associated with the alleles of SNP rs1800012
(+ 1245G / T (S/s)) of the COL1A1 gene and showed
the protective effect of the homozygous genotype G/G
(SS) relative to the development of the orthodontic pathol-
ogy [22]. In our research, we studied the association of
distal occlusion in children with alleles of SNP rs1107946
of the COL1A1_1collagen gene and also obtained data
indicating that the carriage of A allele (rs1107946) is also
a prognostic value for early diagnostics and prevention
of distal occlusion in children. But, in Byelorussia, on
the contrary, in adult patients from 40 to 55 years (45 men
and 76 women), while carrying out a molecular-genetic
study with the determination of a functionally significant
G-T genetic polymorphism of the collagen gene of the first
a1 type, the association of the pathologies of the tempo-
ro-mandibular joints after prosthesis with non-removable
orthopedic structures on dental implants with connective
tissue diseases were not observed [23]. At the same time,
on the contrary there was an increase in the frequency of
anomalies associated with the shape or size of the teeth
(11 +2.17 % of cases) in the group of young people with
signs of severe degree of connective tissue dysplasia [24].

We also compared the data obtained by us on the fre-
quency distribution of the alleles and genotypes of the C/A
polymorphism of the COL1A1_1 (rs1107946) collagen
gene with the data obtained in European populations
using the dbSNP database of the National Center for
Biotechnological Information in USA [25].

Thus, in our study, the frequency of occurrence of
the allele A gene was equal to 28.28 % and the allele
C gene — 71.72 %, while in the European population
the frequency of the A allele was twice less and was only
14.00 % and respectively the frequency of the C allele
was registered more often (86.00 %). At the same time,
in other populations the prevalence of Aand C alleles is
variable and varies from 24 % and 76 % (SAS) to 31 %
and 69.00 % (AFR) Africa, respectively. Our indicators
approach data characterizing the ALL (26 % and 74 %)
and AMR and EAS (30 % and 70 %) populations.

In our studies the homozygous C/C genotype was
recorded in 68.69 % of cases, and was close to the fre-
quency rates of occurrence of the C / C genotype in CEU
(69.70 %). The variability of this genotype in populations
ranges from 24.70 % (PEL) to 78.50 % (TSI), and in
Europe it is equal to 73.20 %.

The homozygous genotype A/A was detected in
25.25 % of cases, while in Europe it was registered only in
0.80 % cases and in FIN this genotype was not registered
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at all. The highest frequency of A/A genotype was found
in CHB (18.40 %).

The heterozygous C/A genotype was observed only in
6.06 % of children, in other populations the frequency of
this genotype ranged from 20.60 % (TSI) to 48.50 % (GIH),
while in the European population it was equal to 26.00 %.

The differences in the distribution of alleles and
genotypes of the polymorphic markers of the COL1A1_1
(rs1107946) collagen gene in the patients examined by
us, namely, the allelic Agene and A/Aand A/C genotypes,
confirm their prognostic significance for the development
of the orthodontic pathology in children. This will enable
early and effective preventive measures.

Conclusions

1. The study of the distribution patterns of allelic
genes and genotypes of the C / A polymorphism of the
COL1A1_1 (rs1107946) collagen gene in the examined
children showed that the frequency of occurrence of the C
allele was significantly higher than the A allele (71.72 %
and 28.28 %, respectively). In this case, the homozygous
C/C genotype was registered most often (68.69 %), ho-
mozygous genotype A/A (25.25 %) was rarely registered
and heterozygous C/A (6.06 %) was very rarely registered.

2. Phenotypic and clinical manifestations of the dis-
eases in children with allergic rhinitis, distal occlusion
and a combination of allergic and orthodontic pathology,
the genotypes had the following distribution: the C/C
genotype — 76.67 %; 34.78 %; 73.00 %; A/A genotype —
20.00 %; 56.52 %; 17.39 %; A/C genotype — 3.33 %;
8.70 %; 11.54 %.

3. The molecular-genetic studies for determining
the A allele (rs1107946) of the COL1A1_1 collagen gene
in children could be recommended to determine the risk
of development and the need for early prevention of
the distal occlusion in children.

Prospects for further researches. In the future we
are planning to continue studying the distribution patterns
of allelic genes and genotypes of the C/A polymorphism
of the COL1A1_1 collagen gene for SNP (rs1107946)
in a larger number of patients with nasal obstruction of
the allergic genesis, distal occlusion and combined allergic
and orthodontic pathology, and also to begin the study of
the distribution of allelic genes and genotypes of the C/A
polymorphism of the COL1A1_1 collagen gene for SNP
(rs114611911); (rs76291943); (rs7744275), with a com-
parative analysis of the results obtained.
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Monimopdi3m reHa peuentopa aHriotensuny |l nepiioro Tuny
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B )XiHOK 3 €CEHLIiaAbHOO apTepiaAbHOIO rinepTeH3iclo Ta BIANOBIAHI

0C00AMBOCTI CTPYKTYPHO-PYHKLIOHAAbHUX NOKA3HUKIB MiOKapAa

0. 0. CakoBwuu, B. M. XXebenb, T. B. Moniwwyk, C. B. dpaHuyk, A. M. CypcaeBa

BiHHWUbKMI HaLiOHaAbHUI MeAWYHUI yHIBepcHTeT iMeHi M. . Muporosa, YkpaiHa

MeTa po60T1 — BLOCKOHAMNMTM AiarHOCTUKY CXMIBbHOCTI XIHOK NOCTMEHOMAy3HOro BiKY 10 PO3BUTKY CEHLianbHOI apTepiars-
HOI rinepTeHaii (EI) Ta BUHMKHEHHS Y HUX XPOHIYHOI cepLieBoi HepocTaTHOCTI (XCH) Ha 1i i LsixoM BU3HAYeHHs nosiMop-
dHUX reHoTUNIB peenTopa aHrioTeH3uHy |l nepworo Tuny (AT1-P) Ta BignoBigHOMO CTPYKTYPHO-(PYHKLIOHANBHOMO CTaHy
Miokapza.

Marepianu Ta metoau. O6cTexmnin 180 xiHOKk NOCTMEHONAY3HOTO BiKy, MeLLKaHOK Moainbcbkoro perioHy Ykpainu; 80 ocib
6e3 03HaK CepLieBO-CyANHHIX 3aXBOPIOBaHb CKManu rpyny koHTponto, 100 xiHok 3 ET yBiliLLnM B OCHOBHY rpymy AOCHIMKEHHS.
[eHOTVNyBaHHS reHa aHrioTeHauHy |l nepLuoro Tvny BUKOHaNM 3a 4ONOMOIO NoniMepasHoi NaHLroBoi peakLii. Posnoain
4acToT reHoTuniB reHa AT 1-P nepesipuny Ha BiZNoBigHICTL 3aKoHyY piBHOBaru Xapgai-BaiHoepra. CTpyKTypHO-(yHKLiOHamNbHI
MOKa3HVKW Miokapaa OLiHIOBanu 3a JOMOMOro exokapziorpadiyHoro AocnimkeHHs. CuctoniyHy dyHKLio NiBOTO LyHOuKa
BBaXanu 3bepexeHoto y BUNaakax, konu noro pakuist Bukuay ctaHoBuna noHag 40 %. MatematnyHe onpaLtoBaHHs BUKO-
Hanwm 3 BUKOPUCTaHHAM CTaHZAPTHOrO CTaTUcTUYHOro naketa Statistica 6.0.

Pe3ynkrartu. Y naujeHTok 3 EI Hanyacriwe BuaHavanu reHotun AC reHa AT 1-P (49 %), reHotunu AA Ta AC BusiBunv Bignosig-
HO y 40 % Ta 11 % XBOPUX (P, o S 0,05, P, o < 0,05). HociricTso aneni C reHa AT1-P acouitoeThea 3 BirbLUoto iMOBIPHICTIO
BUHUKHEHHS B MaiibyTHbomy XCH y naujenTok 3 El Ginblu BUpaXeHUMU NOPYLUEHHAMM CTPYKTYpU Miokapaa, CyTTEBILLn-
MW NOPYLUEHHAMM SIK CUCTOMNIYHOI, TaK i AiacToniyHoi doyHKLi NiBOrO LNyHOYKa 3@ NCEBAOHOPMATIbHUM i PECTPUKTUBHUM
TMNamu.

BucHoBku. Anenb C reHa AT 1-P acouitoeTbest 3 HasiBHICTO EI i GinbLuoto MOBIpHICTIO BUHMKHEHHS XCH Yy XiHOK nocTme-
HOMay3HOro BiKy, MeLLKaHOK IoginbCcbkoro perioHy YkpaiHu, CyTTEBILLMMW NOPYLUEHHAMW CTPYKTYpU MioKapaa, NepeBaXHUM
BUSIBMEHHAM AiaCTONIYHOI Ta CUCTONIMHOI AncdyHKLUi NiBOro LnyHouka npu pisHomy nepebiry EI HaBognmo matematnyHi
Mozeni, KOTpi AarTb MOXIIUBICTE OPIEHTOBHO BU3HAYaTV CTPYKTYpy reHa AT 1-P 3a nokasHukamu iHTpakapgiansHoi remoau-
HaMmiku1, konu nabopaTopHe JOCHIMKEHHS He MOXIIUBE.

MoAaumopdu3m reHa peuentopa aHruoreHsuHa Il nepsoro Tuna
Y )KEHLUMH C 3CCEeHLMAAbHOW apTepUanbHOW rMnepTeH3uei U COOTBETCTBYIOLLUE
0COOEHHOCTH CTPYKTYPHO-QYHKLIMOHAABHDBIX NOKa3aTere MUOKapAa

E. A. CakoBuy, B. H. XXebenb, T. B. Moaunwyk, C. B. ®paHuyk, A. H. CypcaeBa

Llenb paboTkI — ycOBEpLUEHCTBOBATL AMArHOCTVKY MPeapaCcroNOXEHHOCTM XEHLLMH NOCTMEHOMNAy3HOro BO3pacTa K pa3su-
TWIO 3CCEHLManbHOM apTepuanbHon rmnepTeHsvn (37) n BO3HUKHOBEHUIO Y HUX XPOHUYECKOW CepaeYHOM HEA0CTaTOYHOCTH
(XCH) Ha ee choHe nyTem onpegeneHns NonMMOpMHbIX reHOTUMOB peLientopa aHrnoTeHauHa Il nepeoro Tuna (AT1-P) n
COOTBETCTBYHOLLETO CTPYKTYPHO-CYHKLIMOHAINBHOIO COCTOSIHWS MUoKapza.

Matepuansl n metogbl. Obcnegosany 180 XEHLWMH NOCTMEHOMNAY3HOrO BO3pacTa, XuTenbHuL, [ogonbCkoro permoHa
YkpawHbl; 80 yenosek 6e3 NpU3HaKOB CepAEYHO-COCYANCTLIX 3aboneBaHuii cocTaBunu rpynny koHTpons, 100 xeHwwmH ¢ 3
BOLLIIM B OCHOBHY!O Ipynny uccregosanus. [eHotunposaxue reHa AT1-P nposoaunu ¢ MoMOoLLbio MonMMepasHon LenHon
peakuumn. PacnpegeneHue 4actoT reHoTunoB reHa AT 1-P npoBepunu Ha COOTBETCTBME 3aKOHY paBHOBECWS Xapan—BanHbep-
ra. CTpyKTypHO-(bYHKLMOHaNbHbIE MOKa3aTenu M1okapaa oLeH1Bani ¢ MOMOLLbHO 3XOKapAMorpadnveckoro UcCneaoBaHus.
CucTonunyeckyto yHKLMIO NIEBOTO XenyaoyKka CHMTany CoXpaHMBLLENCS B Cryyasix, korga ero dpakums Beibpoca cocTtas-
nsna 6onee 40 %. Matematnyeckyio 06paboTKy BbIMOMHUAM C UCMOMNb30BaHMEM CTaHAAPTHOMO CTATUCTUYECKOrO MmakeTa
STATISTICA6.0.

Pesynbrathbl. Y nauneHTok ¢ 3l vale cero onpeaensnm reHotun AC reHa AT1-P (49 %), reHotunbl AA n AC ycTaHOBMEHb!
co0TBeTCTBEHHO Y 40 % 1 11 % BOnbHbIX (P, o < 0,05, p,. . < 0,05). Hocutenbcteo annenm C reHa AT1-P accounmpyetcs ¢
GonbLLe BepOSTHOCTLIO BO3HMKHOBEHMSt XCH B OyayLuem y naumeHTok ¢ 3, 6onee BblpaXKeHHbIMU HApYLIEHUSMM CTPYKTYPbI
Muokapaa, 6onee 3HauUTENbHBIMU HAPYLLEHUSIMI KaK CUCTONMYECKOA, TaK U AACTOMMYECKON (yHKLMW NEBOTO Xernyaodka
M0 NCEBAOHOPMArbLHOMY M PECTPUKTUBHOMY TUMNaM.

BeiBogbl. Annenb C reHa AT1-P accouuvpyetcsi ¢ Hanmumem I 1 Bonblueit BEpOATHOCTLIO BO3HMKHOBEHNS XCH y
XKEHLLWH NOCTMEHOMNay3HOro Bo3pacTa, XuTenbHuL, Mogonbekoro permoHa YkpauHbl, 6onee BblpaxeHHbIMY HapyLLEHUSMM
CTPYKTYpbl MWOKapaa, C NPeMMyLLECTBEHHbIM YCTAaHOBNEHWEM AMAcTONNYECKON U CUCTOMMYECKON ANCDYHKLMM NIEBOTO
Xenyaoyka npu pasnuyHom TedeHun OT. MNpeacTaBneHbl MaTeMaTnieckme Mogenu, No3BonstoLLMe OPUEHTUPOBOYHO Onpe-
[ensTb CTPYKTypy reHa AT1-P no nokasatensm wHTpakapamanbHOW reMogMHaMuKi Npu HEBO3MOXHOCTM nabopaTopHOro
ccnenoBaHus.
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Polymorphism of the second type angiotensin Il receptor’s gene in women
with essential hypertension and the corresponding features of structural
and functional parameters of myocardium

0. 0. Sakovych, V. M. Zhebel, T. V. Polishchuk, S. V. Franchuk, L. M. Sursaieva

Objective. To improve the diagnosis of predisposition to Essential arterial hypertension (EH) and Chronic heart failure (CHF)
in postmenopausal age’s women by determining the polymorphic genotypes of the first type angiotensin Il receptor’s gene
(AT1-R) and the corresponding structural and functional state of myocardium.

Materials and methods. The study involved 180 women of postmenopausal age, they were residents of Podillya Region of
Ukraine. 80 women without signs of cardiovascular diseases were the control group, 100 women with EH included the main
study’s group. Genotyping of AT1-R was carried out using the polymerase chain reaction. The distribution of the frequencies
of genotypes AT1-R was checked in accordance with the Hardy—Weinberg equilibrium law. The structural and functional
parameters of myocardium were evaluated using an echocardiography. The left ventricular’s systolic function was preserved
in cases where the left ventricular’s ejection fraction was more than 40 %. Mathematical processing was performed using
the standard statistic package Statistica 6.0.

Results. In patients with EH genotype AC was detected most often (49 %), AA and AC genotypes weer determined in 40 %
and 11 % of patients (P,, .. < 0.05, P, .. < 0.05) respectively. Carrying allele C of the AT1-P gene was associated with a
higher probability of future occurrence of CHF in patients with EH, more significant structural disorders of myocardium and

disturbances of systolic and diastolic functions of left ventricle (LV) such as pseudonormal and restrictive types.

Conclusions. Allele C associates with the presence of EH and a greater probability of occurrence of CHF in postmenopausal
women, residents of Podillya Region, more pronounced disturbances in the structure of myocardium, with diastolic and systolic
dysfunctions of LV. Developed mathematical models help to determine approximately the structure of AT1-R according to

the parameters of cardiac hemodynamics in the case of impossibility of laboratory investigation.

EceHuianbHa aptepianbHa rineprexsia (EIN) — oguH 3
OCHOBHWX HekranaHHUx akTopiB puauKy po3BUTKY iH-
LLIMX 3aXBOPIOBaHb CUCTEMM KPOBOODIry Ta, 6e3CyMHIBHO,
3acnyroBye Ha yBary B MeaMKO-CcoLlianbHOMy acnekTi [1].
HesBaxkatoun Ha NEBHI YCNixXn y BUBYEHHI NaToreHesy Ta
diarHocTuui EI y BenuKoi YacTuHW nauieHTiB He BAAETLCS
[OCAIrTU afeKBaTHOro KOHTPOSO MiABULLEHOMO apTepi-
anbHoro Tucky (AT), Lo 3yMOBItOE 36iMbLLUEHHS PU3VKY
po3BUTKY YcknapHeHb EI [2].

MNigeuwennn AT € NpoBIgHUM CNaaKoBUM (hakTo-
pOM PU3MKY CEPLEBO-CYANHHIX 3aXBOPIOBaHb Y BCbOMY
cBiTi. OTpUMaHi pe3yneraTu, ki nokasanu reHeTUYHWIA
BMMB Ha PErynsLito apTepianbHoOro TUcky. [locnimken-
HS1 CMaaKOBOI POMi OAHOHYKNEOTUAHMX MoniMopdiami
(SNP), HanbinbLL 3Ha4yLMX MapKepiB «CTaTU4HOrO»
reHoma, BUCBITMIOKTb HOBI BionorivHi LWnsxu perynsuii
apTepianbHoOro TUcky, 36arayeHi reHamu, Lo excrpecy-
0TbCS B CYAMHHUX TKAHWHAX, | BUSBMSKOTH MOTEHLIiNHI
TepaneBTUyHi MiweHi npu EI [4,5]. Came BuB4eHHA SNP
CcTano ocobnmBo 3py4YHUM AM1s KAPTYBaHHS FeHIB, ifeHTH-
dpikauii MyTaLii, Lo CNpUAMo BUBYEHHIO PIBHOMAHITHUX
TEHETUYHNX MEXaHi3MIB, siKi CIPUYUHIOTb BUHUKHEHHS!
3aXBOPHOBaHb, 30KpeMa i CepLieBO-CyAMHHOI NaTonorii, a
TaKoX 3yMOBWIO BWZINEHHS FeHIB, NPOAYKTW eKkcrpecii
AKUX 3naTHi bpatn yyacTb y perynauii AT Ta, BiZnoBigHo,
po3suTky EI [5]. Peaynsratit MogentoBaHHS reHETUYHOrO
PU3MKY Aat0Tb MOXIMBICTb NPOQINaKTUYHIN MEQWLIMHI 3a
ZI0MOMOTO0 PaHHBOTO BTPYYaHHS B XXMTTS KOMMNEHCYBaTH
BMIIMB CMaZKOBOCTi Ha MiABMLLEHHS KPOB'IHOTO TUCKY Ta
MaibyTHI pU3NK1 CepLEBO-CYAMHHIX 3aXBOpPLOBaHb [4].
MoHoreHHi hopmun aucperynauii aptTepianbHOro TUCKY
[aloTb BaXNMBY iHGhOPMALLto LLIOAO 0ro PeryritoBaHHs Ta
PO3LUMPEHHS PO3YMIHHS MEXaHi3MIB PO3BUTKY i NiKyBaH-
Ha EI [JocnimkeHHs acouiallii reHoMIB BUSIBUNU NOHaA,
100 SNP, 0guHOYHMX HYKNEOTUAHUX NoMiMopdiamiB, LLO
MOB'3aHi 3 (heHOTMNaMu apTepiarnbHOro TUCKY, a Lie Aarno
3MOry BU3HAYUTU HOBI LLINAXU po3BuTKy EI [6].
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3a paHumu chaxoBoi nitepartypu, EI € mynstuchakTop-
HUM 3aXBOPHOBAHHSAM i3 YUMAIUM BHECKOM TF€HETUYHOI
CKNaZoBoi. Y 3B'13KY 3 LM JOLiSNbHAM € BUBHEHHS 0CODNM-
BOCTEN (POPMyBaHHS, PO3BUTKY LIiET NaTornorii 3anexHo Bif,
nonimopdiamy rexis PAAC, 3okpema reHa AT 1-P, ockinbku
came yepe3 ctumynsauito AT1-P peanisytoTbCs OCHOBHi
edpeKTu aHrioTeH3nHy-I1, HeafiekBaTHe BULINEHHS KOTPOro,
K BiGOMO, 3yMOBIIIOE HE TiNMbKM NiABULLEHHS apTepianb-
HOTO TUCKY, arne i PEMOAENtoBaHHs cepLs Ta CyauH [7].

3auikaBneHicTb [OCNIOHMKIB cnpsiMOBaHa Ha BW-
BYEHHS nonimopdiamy reHa AT-II nepiuoro tuny (AT1-P)
A1166C, skuii nonsrae B 3aMiHi B NonoxeHHi 1166 ocHoswm
afeHiHy Ha umTo3nH. Came Len noniMopdiam NoB’s3yoTb
i3 BapiabenbHICTIO (OyHKLiOHaNbHOI akTUBHOCTI peLen-
Topa AT1-P, wo symosntoe po3sutok EIL JocnimkeHHs
BMMBY aKTUBALii PEHiH-aHrOTeH3H-anba0CTEPOHOBOI
cuctemmn (PAAC) Ha possutok EI Ta ii ycknagHeHHs —
XPOHIiYHY cepLieBy HepocTaTHicTb (XCH) — y xiHok mocT-
MEHOMay3HOro BiKy HeYMCneHHi [3].

MeTta pobotu

YAocKoHaNeHHs! AiarHOCTUKM CXMUINBbHOCTI XiHOK nocTme-
HOMay3HOoro Biky 40 po3BuTKY EI i BUHWKHEHHS B HUX XCH
LUNSIXOM BU3HA4EHHS NOMiMOPEHMX reHOTUMIB peLienTopa
aHrioTeH3unHy |l nepLuoro Tuny Ta BigMOBIAHOMO CTPYKTYp-
HO-CPYHKLIOHaNbHOTO CTaHy Miokapaa.

Martepianu i meToAM AOCAIAKEHHA

O6cTexunm 180 XiHOK MOCTMEHONAY3HOTO BiKy, MELLKaHOK
lMopinbcbkoro perioHy YkpaiHu, cepenHiii Bik CTaHOBUB
57,17 £ 0,30 poky. [pyna koHTponto — 80 ocib 6e3 o3Hak
CepLeBO-CyANHHNX 3axBoptoBaHb. OCHOBHa rpyna Ao-
cnimkerHs — 100 xiHok 3 EI™ 50 nauieHTok 3 EI I cTagii
(cepenHin Bik— 56,46 + 0,50 poky); y 50 xBopuX BUSIBANKN
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kniHiyHi o3Haku XCH II-1Il dpyHkuioHanbHux knacis (PK),
Lo po3BuHYynack Ha Tni El, cepepnii Bik — 57,49 + 0,48
POKY, BipOrigHO He BiApPI3HABCS BiA BiKY NaLiEHTOK i3
HeycknagHeHoto EIN [iarHo3 rinepToHiyHa xBopoba
(FX) BCTaHOBMNIOBaNM Ha MiACTaBi ckapr XBOPUX, AAHWX
aHamHesy, (isnkanbHOro 06CTexXeHHs, nabopaTopHux
Ta IHCTPYMEHTanbHUX MeTodiB OOCNIAXEHHS 3rigHO 3
KNiHIYHAMKU peKoMeHAaLlisIMK 3 MiKyBaHHS apTepianbHOT
rinepTeHsii €Bponelcbkoro ToBapucTea rinepTeHaii (ESH)
Ta €Bponelicbkoro ToBapucTaa kapgaiornoris (ESC) (2013)
[8]. OiarHo3 XCH BcTaHoBMoBanu BianoBigHO 4O PeKo-
MeHzaLin Acouiauii kapaionoris YkpaiHu 3 giarHoCTukM Ta
NiKyBaHHS XPOHIYHOI cepLieBoi HegocTaTHOCTi [9].

O60B’A3KOBI KpUTEPIi 3anyvyeHHs B JOCMIMKEHHS:
BiICYTHICTb B aHaMHe3i Ta 3a MEAWYHOK [OKYMeHTa-
Li€to faHnx Npo nepeHeceni yeknagHenHs EN (indapkt
miokapza, rocTpe nopyLUeHHsI MO3KOBOrO KpoBOOGiry),
HasIBHICTb CUMMTOMIB T@ @aHaMHECTUYHMX BKa3iBOK Ha
ilLuemMiyHy xBopoby cepus, PO3BUTOK SKOI NepeayBaB
BUHUKHEHHI0 ET.

Y pocnifxeHHs He 3anyyanu ocib i3 BTOPUHHOO
apTepianbHOL0 rinepTeHsieto, HasBHICTIO EHAOKPUHOMOTiY-
HUX, ayTOIMYHHWX, FeMaTororiYH1X, NapaHeonnacTU4HNX
3aXBOPIOBaHb, i3 MOPYLUEHHAM PYHKLLT NEYIHKM Ta HUPOK,
XPOHIYHUM OOCTPYKTUBHUM 3aXBOPIOBAHHSIM NETEHb.

BuiaHayeHHs anenen nonimopdHoi AinsHku (A1166C)
reHa AT1-P BukoHanu 3a SONOMOrOK MofiMepasHoi
naHLoroBoi peakLii Ha amnnidikatopi PHC-2 («Techney,
Benwka BpuTaHist) B neiikoumTax BeHO3HOI kpoBi. Lle 1o-
CIiIKeHHs 3ainCHUM cninbHo 3 HAI reHeTuYHKX Ta iMyHo-
NOT4YHMX OCHOB PO3BMTKY MaTOMNOrii Ta (hapMaKkoreHeTH Ky
BOH3Y «YkpaiHcbka MeauyHa CToMaTtonoriyHa akage-
Mist» (M. MonTaea, kepisHuK — npod. |. M. Kangaies).

[Insa ouiHIOBaHHA NapaMeTpiB BHYTPILUHLOCEPLIEBOT
remoauHamiku 3actocosyBanv ExoKI™ Ha exokapgaiorpadpi
«Biomedica Sim 5000plus». 3a AONOMOro MiHiINHWX
pO3MipiB BM3HAYanM macy Mmiokapaa fiBoro LnyHoyka
(MMILL) 3 BrkopucTanHam chopmynu Penn Convention,
pospaxysanu iHgekc MMIILW (iIMMJILL) [8]. KpuTepiem
rineptpodii nigoro wnyHouka (ML) sBaxanu iIMMIILL
295 r/m? 3a pekomeHgauismu Acouiauii kapaionoris
YkpaiHu 3 giarHoCTVKK Ta NiKyBaHHS XPOHIYHOI CepLeBOi
HepocTatHocTi (2017) [9]. OiactoniyHy doyHKUit0 niBoro
wnyHouka (L) ouiHioBanu BignoBigHO [0 YMHHUX pe-
komeHgauin [10]. CtaH cucToniyHoOi tyHKLiT Miokapaa
JILW ouiHioBanu 3a nokasHukom pakuii Bukmgy ($B).
CucTonivHy dhyHKLi0 BBaXan 36epexeHoro y BUnaakax,
konm ®B craHosuna noHag 40 %.

MatemaTiyHe onpavtoBaHHs BUKOHaNM Ha nepco-
HarnbHOMY KOMM'IOTEPI 3 BUKOPUCTAHHAM CTaHOAPTHOrO
cTaTMcTMYHoro naketa Statistica 6.0 (Bepcia 6.0.437.0,
cepinHnn Homep 31415926535897). 3acTtocoByBanu
napaMeTpUYHi Ta HenapameTPUYHi CTaTUCTUYHI METOAN:
npu HopManbHOMY PO3MOAINi NOKa3HWUKIB BipOriaHICTb
BiIMIHHOCTe cepeaHiX BeNnu4mH ABOX BUBIPOK OLjiHIOBaNM
3a kputepiem CTbtoaeHTa (t); ans Bubipok, siki He Biano-
BiZlanu 3aKoHy HOPMarbLHOro PO3Moziny, po3paxoByBasnu
HenapameTpuyHuin kputepin U — ManHa-YiTHi. Anania
BiAMIHHOCTe 4acTOoT reHOTUMIB Yy rpynax BUKOHamM i3
3acTocyBaHHAM KkpuTepito X*-MlipcoHa (3 monpaskoto
Weittca ans manux rpyn). Mepesipky posnoainy yactot
noniMopHYX reHiB y NonynsLii BUKOHanM BignosiaHo 40
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3aKOHy piBHOBarv Xapai-BaiHoepra. BigHoLLeHHs waHcis
po3paxoByBanv Ha niacTasi Tabnuub cnpsbkeHocTi. Pe-
3ynbTatv BBaxanu siporigHumm npu p < 0,05.

PesyAbTati

Po3nogin yacTot reHotuniB reHa AT1-P cepepn xiHok
MOCTMEHOMay3HOro BiKy, MELLKaHOK [oginbCbkoro peri-
OHy YkpaiHu, BignosigaB piBHoBasi Xapai—BarHbepra.
Y xiHoK 6e3 03HaK cepLeBO-CyAUHHMX 3aXBOPHOBaHb
yacrota reHoTtuny AA reHa AT1-P ctaHoBuTb 67,5 %
(n =54), rerotuny AC — 27,5 % (n = 22), reHotuny CC —
5,0 % (N =4) (Pyypc < 0,05; P, o <0,05; p, o > 0,09).
BuByaroum po3nodin 4acToT reHoTMNiB Ta anenemn reHa
AT1-P y xBopux Ha El, BCTaHOBWNM: NaLiEHTKN € nepe-
BaxHO Hociamu reHotuny AC — 49 (49,0 0%). l'eHoTun
AA ycnagkysanu 40,0 % xsopux (n = 40), a reHotun CC
BM3HAYMNM B HaMeEHLLIOT YacTuHK naujieHTok — 11,0 %
(pAA-CC <0,05, Paccc < 0,05).

BpaxoBytour 0coBnMBOCTI HENPOH-TyMOparnbHOi pery-
nauii dyHKUii Miokapaa Ta BiGOMWUIA BNAWB aHrioTeH3nHy ||
Ta anbOoCTEPOHY Ha CTPYKTYPY MiOKapAa Ta LMSIXM 0ro
peanisauii, LikaBo BUBYMTU CTPYKTYPHO-CPYHKLOHAMbHI
MOKa3HWKKU CTaHy Miokapaa B HOCITB MOMIMOPMHMX reHiB
AT1-P (mabn. 1).

BcetaHoBunu, Lo B nauieHTok 3 ET, aK i B xiHOK 6e3
03HaK CepLIEBO-CYANHHNX 3aXBOPIOBaHb, YCNaaKyBaHHS
reHotuniB AC i CC xapakTepu3yeTbes CyTTEBILLMMM MO-
PYLLEHHAMY BHYTPILLHBOCEPLIEBOI Ta CUCTEMHOI remoau-
HaMiku, HiXk ycriaZkyBaHHs reHotuny AA. B ocib 6e3 o3Hak
cepLieBo-CyaAnHHOI matonorii, Hocii aneni C, inaekc macu
miokapga J1L nepeBuLLYyBaB HOpPMATUBHWUI MOKa3HWK, LLO
MOXE CBIZUMTM MPO MOXIMBICTb CYOKMIHIYHMX 3MiH CepLis,
LLI0 3yMOBNEHi HasiBHICTIO Liei aneni B reHotuni AT1-P. Taki
3MiHM B MiOKapAj BPELUTi MOXYTb MPWU3BECTY A0 LLIBUAKOMO
(hopmyBaHHS «rinepTeH3VBHOrO» CepLs B pasi pPO3BUTKY
B Takwvx xiHok EI". XBopum Ha ET, ki € Hocismu aneni C,
npuTaMaHHi BipOrigHO BULLL CEpeaHi BENIMYMHU PO3MIpIB
Ta o6’emi J1LL, BennumnHm iIMMIILL, niBoro nepencepast
(01), Hixx Hociam reHotuny AA (p < 0,05) (mab6n. 1).

Bigowmo, wwo 3aebinbLioro nepmm etanom dopmy-
BaHHA XCH y xBopux Ha EI" € po3BuTok giactonivyHoi
AavcdyHkuii (40) nisoro wnyHouka. Lie nigTeepmxyeTses
11y BUKOHaHOMY JocnimkerHi: [ BusHaumnm y 40 % xBo-
pux 3 EI" 6e3 o3Hak XCH IIA ctagji Tay 100 % navjeHTis
3 o3Hakamn XCH. Osnakv O[] sussunn y 17 (68,00 %)
nauieHTok 3 EI 6e3 osHak XCH IIA cTapii, ski € Hocisgmu
reHotuny AC, y BCix xBopwuX, HociiB reHotuny CC, Ta
Tinbkn B 1 (4,35 %) Hocist reHoTuny AA (puc. 1).

Cepeq nopyLueHb giactoniyHoi dyHkuji N y naui-
€eHTOK 3 EI 6e3 o3Hak XCH IIA cTagii y 18 (36 %) xBopux
BUSABWIIN riNepTPOMIYHII TUN TPAHCMITParbHOTO KPOBO-
Toky (TMK) (1 nawjieHTka — Hociin reHoTuny AA, 17 — Hocii
reHoTtuny AC), y 2 — ncesgoHopmansHuii Tun TMK, Bei
xBopi 3 uum Tunom TMK e Hocisimu reHoTuny CC.

MigcymoBytoun HaBefdeHi pe3ynbTaTl, MOXHa
3pobuTN BUCHOBOK: Yy XBOPWX Ha HeycknagHeHy EI
diactoniyHa ANCYHKLisS cepLs NeBHOK MIPOK KOMMEH-
COBaHa, arne BMpaxeHilla B HOCIiB reHOTUNY 3 anennto
C—AC. Y uux nauieHTOK BipOrigHO YacTille peecTpyoTb
04 N i3 BMSIBNEHHAM NepeBaXxHO rinepTpogivHOro
Tuny TMK.
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Tabnuus 1. MNokas3HUKW BHYTPILLHBOCEPLIEBOI reMoANHaMIKK Y XIHOK MOCTMEHOMNAY3HOro CBIKY, HOCIIB reHoTuniB reHa AT1-P (M £ m)

M Hocii reHotuny AA Hocii reHotuny AC Hocii reHotuny CC p <0,05

Oco6u 6e3 03HaK cepLeBO-CyAUHHMX 3aXBOpIoBaHb (n = 80)

T3CIIL, cm 0,94 £ 0,01 0,90 + 0,01 1,002 £ 0,010 1,02 £ 0,01 B Bvacers

TMLUM, cm 0,93 £0,01 0,89+0,01 0,98 £0,01 1,020 £ 0,004 Panac: Pance

IMMIILL r/m? 85,21+ 1,62 79,70 + 1,95 96,44 +0,79 99,07 + 0,32 PhepBrvaces

KOO, mn 88,53 + 1,50 84,47 +1,85 97,56 + 1,92 93,54 + 0,94 Pansc

KCO, mn 31,49+0,78 31,56 + 0,89 30,71+ 1,60 34,91+ 4,89 -

®B, % 64,03 +0,85 62,30 + 0,93 68,51+ 1,55 62,72 +5,18 Parac

JM, cm 3,28 £0,04 3,29 +0,05 3,26 £0,08 3,33+0,11 -

IVRT, mc 76,54 + 0,89 72,66 +0,71 82,64 +1,07 95,25+ 1,25 Pansc: Pancer Pacce

DT, mc 164,64 + 1,95 155,52 + 1,15 178,64 + 2,47 210,75 + 1,89 N o Ny
XBopi Ha EI" (n = 100)

T3CIILW, cm 1,20+ 0,01* 1,14 £0,01* 1,23+0,01* 1,27 £0,01* Parac Pance

T™UWN, cm 1,21+£0,01* 1,67 £0,01* 1,24 £0,01* 1,27 £ 0,05* Parac Pance

IMMIILL r/m? 161,44 + 3,24* 135,58 + 3,83* 172,15 + 2,99* 207,79 +£6,12* B Does Broae

KAO, mn 128,35 + 2,39* 109,36 + 2,77* 137,68 + 2,64* 155,89 + 3,44* Parac Pancer Pacce

KCO, mn 63,16 + 2,35* 50,05 + 2,56* 67,07 +3,12* 93,38 + 5,88* B Byaceen B

®B, % 51,96 £ 1,09 54,96 + 1,42% 52,07 £ 1,60" 40,52 £ 2,83* Pancer Pacce

M, cm 3,91 £0,05¢ 3,53 £0,07* 4,08 £ 0,05* 4,53 +0,12* Phamep BraespBrers

E/A, ym.on. 1,15+ 0,08* 0,99 +0,07* 1,02 £ 0,09* 2,30 £0,43" Parcer Pacce

IVRT,mc 91,55 + 1,74* 92,33 + 2,34* 93,68 + 2,69* 79,27 + 4,89* B D

DT, mc 221,03 £ 5,63¢ 92,33 + 2,34* 93,68 + 2,69* 79,27 + 4,89*

pAArAC’ pAArCCY pACrCC

*: BiAMIHHICTb BiporigHa (p < 0,05) NOPIBHAHO 3 rPYMNOK KOHTPOHO.

100
80
60
40
20

%

leHoTun AA

M HopwmarnbHnit TMK

100
p<0,05
68 *
p<0,05
*
p<0,05
0
A @@
leHotun AC [eHotun CC

[T Diactoniuna ancdyHKuis

Puc. 1. [liactoniyHa dyHKUiA NMIBOrO LUNYHOYKA y XBOPWUX Ha HeycknagHeHy EI, HOCIiB pi3Hux

reHotunis AT1-P, (%).

*: pi3HMLA NokasHWKiB BiporigHa npu p < 0,05.

leHotn AC

82
65 67
35 33
13
5

leHotn AA

leHotun CC

W Tineptpodpivnuii Tin TMK [ McespoHopmanbhui Tun TMK - M PectpuktveHMiA Tun TMK

Puc. 2. [liactoniyna cpyHkuisi J1LL y xiHok nocTmeHonaysHoro Biky 3 EI Ta o3Hakamu XCH, Hociis
pisHux reHotunis AT1-P, (%).

*: pi3HNLS NOKa3HWKIB BiporigHa B Mexax reHotuny (p < 0,05).
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YcnagkyBaHHs reHotuny AC reHa AT1-P y naujieHTok
3 ET, wo ycknagHeHa XCH, Takox acoujtoeTbCst 3 nopy-
LUEHHSM AjacTonivHOT (YHKLUIT 38 NCEeBOOHOPMAnbHUM i
PECTPUKTUBHUM TUNaMu (puc. 2).

BpaxoBytoun BUCOKW PUSKK BUHWKHEHHS TaKoro
ycknagHeHHs ET sk XCH y iHOK, siki € HoCisiMu reHoTUnMiB
3 anennto C, NnepcrnekTMBHUM € BU3HAYEHHS! CTPYKTYPHOI
opraHisaviji reHa AT 1-P. 3a Jonomoroto AUCcKpUMIHAHTHOrO
aHanisy po3pobunu matemaTtuyHi Moaeni, 3aBAsKU SKUM
MOXITMBE NOMNepeaHE BU3HAYEHHS BapiaHTa CTPYKTYPHOI
opraHisauji reHa AT1-P y iHOK NOCTMeHONay3HOro BiKy.
£IK BUXigHI AaHi BUKOpUCTany NOKa3HMKK BHYTPILLIHbOCEP-
LieBOI Ta CUCTEMHOI reMoaMHaMIKK.

[ns npakmu4Ho 300p08UX XKIHOK:

«Anenb A» =-1,07 x MMJTLL + 104,18 x ®B + 0,63 x
x DT - 1,79 x IVRT - 74,08 x iKOO + 207,5 x iKCO -
- 3401,68;

«Anenb C» =-0,84 x MMJILL + 103,45 x ®B + 0,76 x
x DT - 1,39xIVRT - 73,9 x iKAO + 205,76 x iKCO -
- 3417,03.

BenuunHu nokasHuka knacudikadii 4aroTb 3Mory BBa-
XaTu NPaKTU4HO 300POBUX XIHOK MOCTMEHOMAY3HOTO BiKY
HOCiSIMM aneni A Npy 3HAaYEHHSIX NOKa3HMKa, Lo Brmn3bki
[0 3401,68 (TounicTb — 97 %), Hociamu aneni C — 3417,03
3 ToyHicTio 96 % (cTtatmuctmka Wilks'Lambda = 0,21,
F(8,71) = 34,04, p < 0,001).

[1ns xiHok 3 ET:

«Anenb A» = 97,57 x J1MN + 0,05 x MMJILL + 4,37 x
x®B +0,21 x DT + 15,32 x E/A - 1,16 x Y| - 311,25;

«Anenb C» = 102,38 x 1M + 0,11 x MMJILL + 4,62 x
x ®B + 0,24 x DT + 16,62 x E/A - 1,26 x YI - 362,33.

BenuumHu nokasHuka knacudikauii gatoTb MOX-
NUBICTb BBaXaTu XiHOK MOCTMeHonay3Horo Biky 3 EI
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HocisiMy aneni A npy 3Ha4YeHHsIX NOKa3HWKa, Lo Grimabki
8o 311,25, Hociamm aneni C — 362,33 (ctatucTtuka
Wilks'Lambda = 0,38, F(6,9) = 24,73, p <0,001). TouHicTb
KnacudikaLii B kateropito Hociis aneni A ctaHoBuTb 80 %,
aneni C — 96 %.

06roBopeHHA

3a gaHumuy Garatbox AOCHmKEHb, NoniMopdism reHa
AT1-P € dakTopom, Skuin Moxe BigirpaBati ofHy 3
OCHOBHUX POMen Yy BUHWKHEHHI Ta nporpecyBaHHi EI.
Tak, ycnagkyanHs aneni C reHa AT1-P moxHa BBaxa-
TV YMHHWKOM 3aranbHOr0 CEepLEBO-CYANHHOTO PU3UKY,
OCKiNbK 3B'A30K MiX ycriaakyBaHHAM aneni C i po3BUTKOM
"X BCTAHOBMEHO B Pe3ynbTaTi YACTIEHHUX AOCTIIKEHb,
3MjiCHeHNX Y pisHMX kpaiHax (OaHis [11], Monbuwa [11],
®paHuis [11], Hopeeris [12], Anonis [12,13], Kutan [14],
IHgis [15], perionn Pocii [7,12,16]).

[ocnimxeHHs nonimopdiamy reHa AT 1-P BukoHanm i B
YkpaiHi. B pesynsrati nokazaHo 38’30k Mix ycraakyBaH-
Ham reHoTvnie 3 anennto C ta EN y xutenis MonTasLumHmn
[10], OninponeTposymHn [17], Ogewwmnm [18], Xapkosa
[19,20]. OeLLo BiaMiHHI pe3ynsTaTi nokasani 4OCHiIKeH-
Hsl, 30iMCHEHI Ha ByKOBWHI, KONV BUSIBUNM NepeBaxHe
ycnagkyBaHHs reHotunie AA reHa AT1-P [21].

Monimopdiam reHa AT 1-P BuB4anu i cepes HonoBsikis
3pinoro Biky, MeLLkaHLiB BiHHWLbkoT obnacri. BctaHoBunn
acouiauito Hocinctea reHotuny AC Ta aneni C y xsopux
Ha X 3 hopMyBaHHSAM BUPAKEHOI EKCLIEHTPUYHOI ri-
nepTpodii NiBOro WyHo4Ka, PO3BUTKOM [iacTONYHOI Ta
CUCTOMIYHOI AMCYHKLIT MioKkapaa NiBoro LUyHOYKa Ta
po3sutkom XCH [12].

[aHi, Lo HaBenK, NoKasytoTb: y paMKax 0BCTEXEHHS
HaceneHHs YkpaiHv € NeBHi BiAMIHHOCTI B yCrnafKyBaHHi
BapiaHTiB reHiB AT1-P. OgHietlo 3 MOXNIMBUX NPUYMH
LbOro, Kpim 6e3nocepeaHb0 reHETUYHUX (DaKTOpIB, €
METOZLOIOMYHI PO3GKHOCTI. TOMY BMBYEHHSI Ha3BaHMX
noniMopdiaMis B OKpeMI nonynsuii 3 JOTPUMaHHSAM
BIZNOBIAHUX NPaBWI ANS FEHETUYHNX JOCHIIKEHD MOXE
[laTVi TOYHILLMIA Yy NPOrHOCTUYHOMY acnekTi peayrnbrar.

lNpoTsrom CTaTUCTUYHOrO aHanisy, sSikuii HaBe4eHo,
BCTAHOBUMM: Y NPAKTUYHO 300POBMX XIHOK YaCcTOTa BUSIB-
NeHHs reHoTuny AA NepeBaxae Hafl Takoto NS reHoTUNIB
AC i CC (p = 0,05). MNig yac BMBYEHHS pO3NOAINY Pi3HMX
BapiaHTiB reHotuny AT1-P cepep XiHOK nocTMeHonays-
Horo BiKy, siki cTpaxgatoTb Ha EI (EI Il cTagii Ta EI, aka
ycknagHeHa XCH IIA cTagii), Ta nopiBHsHHS pe3ynbTaTis
3 KOHTPOJTbHOH rPYNOH BCTAHOBUIM: HalbinbLua YacToTta
HocincTea reHoTuny AA 3apeecTpoBaHa B 0Ci6 KOHTPOb-
Hoi rpynu, reHotuny AC — y XBOpUX Ha HeycknapHeHy
rinepToHiuHy xBopoby Il cTagii, a CC —y nawjieHTok i3 rinep-
TOHIYHOK XBOPOOOH, WO YcknagHeHa XCH IIA cTapii. Lli
BiZlOMOCTI 36iraloTbCst 3 pesyrnsratamu LOCHimKeHb, KOTpi
BUKOHaHI cepef, HaceneHHs! iHLIMX KpaiH i cepen xuTenis
MonTaBckkoi, Xapkiscbkoi, Oneckbkoi obnacten Ykpaiu.

Bpaxosytoun HasBaHi 0cOBNMBOCTI PO3NOAINY reHo-
TMNiB Ta anenen reHa AT 1-P y xiHok nocTMeHonay3Horo
BiKY, MeLLKaHOK [Noginns, BUKoHanu po3paxyHoK iMoBip-
HOCTi BUHMKHeHHs! EI i XCH Ha ii Tni cepen npakTuyHO
3[J0POBUX KIHOK MOCTMEHOMNay3HOro BiKY, MeLIKaHOK
BiHHUYYMHM. Bru3Haumnm, WO MMOBIPHICTb BUHUKHEHHS
El y Takmx xiHOK cTaHOBUTb Ans HociiB aneni A 46 %,
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y pasi ycnagkysaHHs aneni C — 50 %. IMoBipHiCTb MaTm
ET, wo ycknagHeHa XCH, y Bunapky ycnagkyBaHHs aneni
A ctaHoBuTb 34 %, aneni C — 64 % (mogenb BiporigHa
npn x2= 16,81, p < 0,01). OTxe, ycnaakysaHHsi aneni C
MOXHa BBaXatu (HhakTopoM, L0 34aTeH 3yMOBMIOBATU
opMyBaHHs Takoro ycknagHeHHs EI sk XCH y xiHok
MOCTMEHOMay3HOro BiKY, KOTPi XuBYTb Y MoAinscbkomy
perioHi kpaiHu.

MpoTAroM BMBYEHHS CTPYKTYPHO-(YHKLIOHANBHMX
napameTpiB cepus B XIHOK MOCTMEHOMAay3HOro BiKy 3
El pisHux ctagiit, HociiB pisHux reHoTunie reHa AT1-P,
BU3Hauunu: B HociiB reHotuniB AC i CC npouecu pemo-
[ertoBaHHs NiBOro LUMYHOYKA, 3MiHW Oro CUCTOMIYHOI,
AiactoniyHoi dyHKLUii Bynn BUPaXeHiLLMMK, HiX y HOCIiB
rOMO3UroTHOrO reHoTuny AA.

BucHoBKHU

1. YcnagkyBaHHs reHotuniB reHa AT1-P 3 anennio
C - AC i CC xiHKaMv NOCTMEHONay3HOrO BiKy, MELLKaHOK
Moginbcbkoro perioHy Ykpaiu, acoLit0ETbCS 3 HASBHICTIO
El Ta GinbLwoto MvoBipHicTI0 BUHMKHEHHS XCH. Hociin-
cTBo aneni C Bu3Ha4vae NMOBIPHICTb BUHMKHEHHA XCH Ha
ni EI - 64 % (Mopenb BiporigHa npu x2= 16,81, p <0,01).

2. YcnapkyBaHHs xiHkamu 3 EI" reHotvnie reHa AT 1-P
i3 HasiBHiCTIO aneni C TakoX acoLitoeTbCsl 3 NEPEBaXHIM
BUSIBMEHHAM [iaCTOMIYHOI Ta CUCTOMIYHOI ANCYHKLT
niBoro LwyHo4ka npu pisHomy nepebiry ET. Mpu ubomy B
nauieHTok 3 ET, wo ycknagHeHa XCH, HocicTeo aneni C
aCcoLItOETLCS 3 CYTTEBILUMMM NOPYLLIEHHSAMM 4iacTONIYHOT
dyHKUT NIBOrO LUTYHOYKa 3@ NCEBAOHOPMANbHUM i pec-
TPUKTUBHUM TUNAMK.

3.'Y BUnagKy HEMOXNMBOCTI nabopaTopHOro BU3Ha-
YEHHS FeHETWYHOI CTPYKTYpyW reHa AT1-P, BpaxoByroum
6inbLLy AMOBIPHICTL BUHUKHEHHS B HOCiiB aneni C reHa
AT1-P Takoro ycknagHeHHst EI, sk XCH, moxyTb Bytn
BUKOPWCTaHI MaTeMaTu4Hi Mogeni Ans OpPiEHTOBHOMO
BU3HAYEHHS CTPYKTYpM reHa 3a MoKasHWKamu BHYTPILL-
HbOCEPLIEBOI reMOAMHaMIKU.

MepcnekTMBM noganbmx AocnigkeHb. BusHa-
YEHHSI FreHETUYHUX MapKepiB CXMMbHOCTI 0 po3BUTKY EI,
LU0 1acCTb 3MOry KOHTPOMOBATM PiBEHb 3aXBOPIOBAHOCTI
Ha LIK0 NaTorIorito LLSXOM NPOrHO3yBaHHSA PU3KKY ii po3-
BUTKY Ta (DOPMYyBaHHS YCKIaAHEHb, @ TaKOX BUBHEHHS!
(hapMakoreHeTUYHMX 0COBNMBOCTEN, SIKi aCOLtoTLCS 3
yCnafKyBaHHSM Pi3HMX reHoTuniB reHa AT1-P xiHkamu
MOCTMEHOMay3HOro BiKy, MeLLKaHOK lNoginbcobkoro peri-
OHY KpaiHu.
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The aim of this work is to determine the features of the neurotensin content in the hypothalamic ARC in Wistar rat and SHR
strains in arterial hypertension of different etiology: endocrine-salt and essential.

Materials and methods. The study was performed on 24 adult male rats at the age of 13—14 months, weight of 250-270 g,
which were divided into three experimental groups of 8 animals each. The 1% group (control) — Wistar rats with normal BP
indices (Psys / Pdias = 110/75 + 5 mm Hg), the 2" — Wistar rats with endocrine-salt model of hypertension (Psys/Pdias
= 145/110 £ 10 mm Hg); the 3 — SHR with spontaneous arterial hypertension (Psys/Pdias = 150/110 £ 10 mm Hg). An
immunohistochemical method was used to study the content of neurotensin in the arcuate nucleus, analyzed by digital
processing with Image J and EXCEL-7.0.

Results. Persistent increase in BP is accompanied by an increase in the content and concentration of neurotensin in the
hypothalamic ARC, does not depend on the etiology of hypertension and has a compensatory character. In SHR with essential
hypertension there is a higher expression of neurotensin in the hypothalamic ARC in comparison with the endocrine-salt model
of hypertension, but the number of neurons involved in the synthesis and accumulation of the neurohormone is significantly
lower, which characterizes the morphological features of cellular populations in the hypothalamus of the animals of this strain
and can play a role in the development and progression of hypertension.

KinbKicHi xapaKTepucTUK1 BMiCTy HEUPOTEH3UHY B apKyaTHOMY fIADi rinoTanamyca
NpU pi3HKX 3a eTiOAOTiE0 apTepiaAbHMUX rinepTeH3iax

0. B. laHueBa, C. B. TiweHko, T. B. IBaHeHKo

MeTa po60T1 — BCTAaHOBWTY OCOGINMBOCTI BMICTY HEPOTEH3WHY B apkyaTHoMy siapi (Apsl) rinotanamyca B Lwypis ninin Wistar
i SHR npw eTionorivyHo pisHKX apTepianbHUX rnepTeH3isX (EHAOKPUHHO-COMNbOBI Ta eceHLianbHii).

Marepianu Ta Mmetoau. [IOCTiMKEHHS BUKOHANN Ha 24 cTaTeBO3pInKX Lypax-camusax macoto 250-270 r, Bikom 13—14 mics-
LiB, AKX NOAINUIM Ha 3 eKCnepuMeHTarbHi rpyny no 8 TBapWH Y KOXHIN: 1 — KOHTPOMbHA 3 HOPManbHUMM NokasHukamn AT
(Pc/Pa = 110/75 £ 5 MM pT. CT.), Wypw ninii Wistar; 2 — wypw ninii Wistar 3 eHgokpuHHo-conbosoto mogennto Al (145/110 +
10 MM pT. cT.); 3 — Lwypw NiHii SHR 3i cnoHTanHoto Al (Pc/Pa = 150/110 £ 10 MM pT. CT.). [iNs BUBYEHHS BMICTY HENPOTEH3NHY
B apKyaTHOMY sipi BUKOpMCTanu iMyHoricToximMiuHuiA meTod. Hagani gaHi onpautosanv B nporpamax Imaged i EXCEL-7.0.

Pesyniratu. Crilike NiABULLEHHS apTepianbHOrO TUCKY CyMPOBOMKYETHCS 36iMbLLEHHSIM BMICTY Ta KOHLIEHTpALLii HEeApOTEH3NHY
(HT) B ApA rinotanamyca 11 He 3anexuTb Big eTionorii A, Mae komneHcaTopHuii xapakTep. MNpu eceHuianbHin Al y LypiB niHii
SHR BusHaumnu BuLy exkcnpecito HT B ApfA rinotTanamyca nopiBHSHO 3 €HAOKPUHHO-COMNbOBOK MOAENHO rinepTeH3ii, ane
KiNbKiCTb HEMPOHIB, 3aMy4eHNX Yy HaKOMUYEHHS! | CUHTE3 HEMPOrOPMOHa, BipOTiAHO MEHLLI, LLIO XapaKTepuaye MoponoriyHy
0CO6NMBICTb KNITUHHIX MOMYNALIN rinoTanamyca y TBapuH Liel NiKii Ta Moxe BigirpaBaTi porb y PO3BUTKY, MPOrpecyBaHHi Al

KoAnuecTBeHHbIE XapaKTepUCTUKU COAEPKaHUA HEUPOTEH3UHA B apKyaTHOM AAPe
runoTanamyca npu pasHbiX N0 3THOAOTMU apTepUaAbHbIX TMIEPTEH3UAX

0. B. laHueBa, C. B. TulueHko, T. B. UBaHeHKo

Llenb paboTbl — ycTaHOBUTL OCOBEHHOCTU COLEPaHWS HEMPOTEH3VHA B apkyaTHOM sigpe (Apf) runotanamyca y Kpbic
nmHuin Wistar n SHR npu aTronorniecku pasnmyHbix apTepuarnbHbIX rMnepTeH3snsx (SHLOKPUHHO-CONEBOW 1 3CCEHLMANbHO).

MaTtepuanb! U meToabl. ViccnenoBaHve npoBeaeHo Ha 24 NonoBo3perbiX Kpbicax-camuax maccon 250-270 r, B Bo3pacTte
13-14 mecsLeB, KOTOPbIX NOAENUM Ha 3 3KCNepPUMEHTaNbHbIE rPYNMbI MO 8 XXMBOTHBIX B KAXOOW: 1 — KOHTPOrNbHasA ¢ Hopmarb-
HbiMu nokasatenamu AL (Pc/Pg =110/75 1 5 mm pr. cT.), kpbicel nuHum Wistar; 2 — kpbicel nuHum Wistar ¢ 3HAOKpUHHO-CONEeBOW
mopenbto Al (145/110 + 10 mm pr. cT.); 3 — kpbicbl MMHUMM SHR co cnoHTanHon Al (Pc/Pg = 150/110 £ 10 mm p. cT.). Ans
U3Yy4EHUS COlEPKaHNS HEMPOTEH3VHA B apKyaTHOM SiApe UCMOoNb3oBani UMMYHOTMCTOXUMUYECKIUI METOZ C nocrneaytoLLei
umncpoBoii 06paboTkoi AaHHbIX B nporpammax Imaged n EXCEL-7.0.

Pe3ynkratkl. CToMKOE NoBbILLEHVEe ALl CONPOBOXAAETCA YBENMYEHNEM COAEPKaHNS N KOHLEHTpaLMn HeMpoTeH3nHa B Aps
runoTanamyca, He 3aBuUCUT OT 3Tonorum Al 1 HOCUT KOMMEHCATOPHbIN xapakTep. Npu acceHumansHom Al y KpbIC NIMHAN
SHR otmeyeHa bonee Bbicokas akcnpeccust HT B ApA runotanamyca no CpaBHEHUIO C 3HOAOKPUHHO-COMNEBOV MOAENbIO
TUNEPTEH3NM, HO MPY STOM KOJIMYECTBO BOBMEYEHHBIX HEMPOHOB B HAKOMMEHME W CUHTE3 HEAPOrOPMOHa JOCTOBEPHO HUXE,
YTO XapaKTepuayeT Moporormyeckyto 0COBEHHOCTb KIETOYHBIX MOMYMALMIA rMnoTanamyca y XMBOTHbIX 3TOV MUHAW U MOXET
urpaTb porb B pa3BuTUM 1 nporpeccupoBaHum Al
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At the present stage of society development the preva-
lence of cardiovascular diseases has increased, among
which arterial hypertension (AH) takes a leading place. So,
atthe current stage AH is diagnosed in 972 million people
with a tendency to increase in the number of patients. The
disease is polyetiologic, however among all diagnosed
cases of AH about 50 % had neurogenic origin. This type
of AH arises as a result of central regulatory mechanisms
for arterial blood pressure (BP) violation. [1]. The second
leading cause of AH is the endocrine system pathology [2].

Today it is well known that the central element of
arterial BP regulation is the hypothalamus and its nuclei
which provide interaction between suprasegmental and
segmental centers of the autonomic nervous system,
participate in maintenance of an organism homeostasis,
endocrine balance and vascular tone [3—4]. Adequate
regulation of arterial BP in changing conditions requires
coordination of a hypothalamus with superior and inferior
neuroendocrine centers as well as coordination of intra-
hypothalamic nuclei and structures. Hypothalamic ARC
carries out this function due to its topographical features,
alarge number of projections to other nuclei, a wide range
of synthesized neuropeptides in it and also the multire-
ceptor apparatus. Multi-year researches of neuropeptide
complexes in hypothalamic various structures have shown
their imbalance regardless of the AH etiology, however it
has its own particular characteristics depending on a dis-
ease etiology and topographical relation of structure [5-6].

Among a wide range of the synthesized neuro-
peptides in ARC, we have chosen neurotensin (NT), a
tridecapeptide that is distributed in various organs and
tissues in humans, its highest concentrations are found in
the GIT and the CNS. It should be noted that the highest
concentration of NT localized in CNS is observed in hypo-
thalamus [7]. The physiological effect of NT is dependent
on its concentration and place of action therefore number
of authors describe its multidirectional effects. Central
injection of NT led to hypothermia, analgesia, relaxation of
muscles and decreased arterial pressure [8] whereas NT
peripheral action was characterized by vasoconstriction,
stimulation of intestine motility, inhibition of hydrochloric
acid secretion [9].

The purpose

The purpose of the work was to determine the features of
the neurotensin content in the hypothalamic ARC in Wistar
rat and SHR strains in arterial hypertension of different
etiology: endocrine-salt and essential

Materials and methods

The study was performed on 24 adult male rats at the age
of 13—14 months, weight of 250-270 g, which were divided
into three experimental groups of 8 animals each: the 1%
group (control) — Wistar rats with normal BP indices (Psys
|/ Pdias = 110/75 £ 5 mm Hg); the 2™ — Wistar rats with
endocrine-salt model (ESM) of hypertension (Psys / Pdias
=145/110 £ 10 mm Hg), (Ukraine patent Ne UA 102234);
the 3¢ — SHR with spontaneous arterial hypertension
(Psys / Pdias = 150/110 + 10 mm Hg). An experimental
part of the study was carried out in accordance with the
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National «General Ethical Principles of Experiments on
Animals» (Ukraine, 2001), approved by the Directive
2010/63/EU, adopted in September 22, 2010, by the
European Parliament and Council for the protection of
animals used for scientific purposes.

To improve the neuropeptides detection animals un-
derwent the intracerebroventricular injection of colchicine
two days prior to removing from the experiment that led
to axonal transport violation and promoted local accumu-
lation of neuropeptides in the hypothalamus.

The object of study in experimental animals was
the hypothalamus, in 14 um sections of which immuno-
histochemical study was performed to research the NT
expression in ARC. Serial sections of the hypothalamus
were incubated with rabbit anti-NT 1gG (Santa Cruz
Biotechnology, USA), diluted 1:200, for 24 hours at T
=+ 40 °C in polymeric chambers, then FITC-conjugat-
ed mouse anti-rabbit IgG (Santa Cruz Biotechnology,
USA), diluted 1:200, were added for 45 minutes at
T = +37 °C and placed in a mixture of glycerol/phos-
phate buffer (9:1).

Specificity control of antibody binding was carried out
in a similar manner, but the sections before the primary
antibodies application were incubated with the corre-
sponding blocking peptide (Santa Cruz Biotechnology,
USA), diluted 1:50. The sections were examined with
ultraviolet microscopy (Axio Imager microscope-M2, Carl
Zeiss, Germany) with an excitation wavelength 390 nm,
using a filter 38HE with high emission (Carl Zeiss, Ger-
many). The images were captured using an 8-bit camera
AxioCam-ERc5s (Carl Zeiss, Germany) and recorded into
computer file. Images analysis was performed semi-au-
tomatically using Image J software with an open source
(National Institutes of Health, USA).

For accurate identification of the fluorescence area
and thus the structure of ARC a «mask» was applied in
which the content of immunoreactive material (IRM) to
NT in relative units (Uif), the IRM to NT concentration in
1 um? (Uif/lum?) and the IRM to NT specific area (%) in
relation to the “mask” square were calculated. At least
200 fields of view in each series were subjected to study.
All experimental data were processed using the software
EXCEL 7.0 (Microsoft Corporation, USA). The arithmetic
average value of the sample (M), its dispersion and mean
error (m) were calculated for all indicators. In order to
determine significance of study results differences in the
experimental groups, Student’s coefficient (t) was used
and then definition of differences between samples (p)
probability and confidence interval of mean by Student’s
distribution tables were carried out. P value < 0.05 was
considered statistically significant.

Results

In the present study of distribution of NT in hypothalamic
ARC in Wistar rats and SHR strain it has been found that
persistentincrease in BP was accompanied by stereotype
changes in NT expression in etiologically different AH that
was characterized by a significant increase in both IRM
content and concentration in SHR by 42 % and 10 %; in
rats with endocrine-salt hypertension by 40 % and 6 %
respectively (Table 1, Fig. 1).
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Table 1. NT expression in hypothalamic ARC in the experimental animal groups (M £ m)

- Immunoreactive material content, Uif Immunoreactive material concentration, Uif[um? | Immunoreactive material specific area, %

Wistar
SHR
ESM

160.144 + 3.598
249.249 + 8.526"
177.708 + 3.9572

14.969 + 0.225
24.369 + 0.741"
16.347 £ 0.362?

53.418 £ 0.59
46.017 +0.732"
55.144 £ 0.626

% significant difference of the experimental groups indices (P value < 0.05) in comparison with the control indices; 2 significant difference of SHR strain indices (P value < 0.05) in comparison
with endocrine-salt hypertension animal group indices.

Fig. 1. Distribution of IRM in hypothalamic ARC neurons in the control (A), SHR (B) and endocrine-salt hypertension (C) groups.
Reaction of indirect immunofluorescence, magn. x400.
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NT distribution in the ARC structure, which depends
on the number of NT expressing and accumulating
neurons is associated with the etiology and patho-
genesis of AH. Thus, in essential hypertension (SHR
strain) IRM to NT specific area was significantly lower
by 13 % than in the rats of control group, whereas in
animals with endocrine-salt hypertension it was not
significantly different from that of the control (Table 1,
Fig. 1).

Comparative analysis of the IRM to NT expression
in hypothalamic ARC in rats with AH showed that the
highest content and concentration of neurohormone
were observed in the SHR group by 40 % and 50 %,
respectively higher in comparison with group of animals
with endocrine-salt hypertension. Although the IRM to NT
specific area was 16 % less (Table 1).

Discussion

The results obtained in the course of study: the IRM
to NT expression and content in hypothalamic ARC
in rats with AH raise a number of issues and require
deeper analysis. Today there is no clear opinion con-
cerning intrahypotalamic NT concentration, its role and
importance in the etiologically different AH. Moreover,
even in the well studied SHR strain with genetically
determined AH, different researchers show opposite
results of NT content, making various hypotheses of its
role in hypertension development and progression [10].
So, in the 1980-1990s a group of scientists (A. Shulkes,
S. J. Lewis and B. Jarrott) carried out the study and found
that NT distribution in the brain of SHR and normotensive
rats Wistar-Kyoto (WKY) was similar, its highest concen-
tration (55-75 pmol/g) was in the hypothalamus and the
lowest in the cerebellum (3-6 pmol/g). While in compar-
ison with WKY rats SHR had significantly lower levels
of NT in the hypothalamus (-17 %), medulla oblongata
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(-18 %), pituitary gland (-52 %) and spinal cord (-44 %).
The authors explain obtained results by a possible role
of NT as a neurotransmitter and its cardiovascular effects
following central and peripheral administration. They be-
lieve that reduced levels of this peptide may be relevant
to its regulatory influence in conditions of increased blood
pressure of SHR [10,11]. However, we believe that the
quantitative indices of any neurohormone expression
and prevalence in the brain structures depend on the
detection method, state of animals at the time of study
(anesthetized or awake), topographical relation to cer-
tain nuclear structures of the brain and their function,
axonal transport velocity, neurohormone synthesis and
accumulation in the neurons.

So, in the described above work, the study of local
NT concentrations in the brain structures was carried
out using neurohormone extraction from homogenates
of the hypothalamus, pituitary gland, cerebellum and the
brain stem and then its restoring and identification with
radioimmunoassay.

The advantage of our study were 2-3 days prior in-
tracerebroventricular injection of colchicine in vivo, which
contributed to the IRM accumulation in hypothalamic
neurons, direct identification of NT in the ARC structure,
exclusion of the adjacent hypothalamic structures, which
can synthesize or accumulate NT with the help of region
of interest selection (“mask”) in the quantitative indices
calculation.

Thus, the established fact of NT expression increase
in hypothalamic ARC with persistent increase in blood
pressure, the uniformity of its content changes in etiolog-
ically different AH indicate this neuropeptide involvement
in the control and regulation of BP. The same effect of
NT was proved by the results of experimental studies,
conducted by Rioux and his colleagues who observed that
intracerebroventricular injections of NT led to significant
hypotension in anesthetized rats [11].
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The fact of immunoreactive to NT specific area de-
crease in hypothalamic ARC in SHR strain characterizes
the morphological features of hypothalamic cell popula-
tions as it has repeatedly been noted by other researchers
[12]. Here, the recent morphological studies have shown
that the number of neurons in several hypothalamic nuclei
(including paraventricular and periventricular optic nuclei)
was reduced in SHR strain in comparison with WKY
rats. If the reduction in the number of cells is a common
phenomenon for SHR, this may explain the significant
increase in both concentration and content of local NT
levels in hypothalamic ARC in comparison with Wistar
rats with endocrine-salt hypertension.

Conclusions

1. Persistent increase in BP is accompanied by an
increase in the content and concentration of NT in the
hypothalamic ARC, it does not depend on the etiology of
hypertension and has a compensatory character.

2. In SHR with essential hypertension there is a higher
expression of neurotensin in the hypothalamic ARC in
comparison with the endocrine-salt model of hypertension,
but the number of neurons involved in the synthesis and
accumulation of the neurohormone is significantly lower,
which characterizes morphological features of the hypo-
thalamic cellular populations in the animals of this strain
and can play a role in the development and progression
of hypertension.

Prospects of the further researches: intracerebro-
ventricular injections of NT are planned with simultaneous
BP measuring for the profound study of NT influence on
the hypertension development.
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Llenb pabotbl— n3yvyeHmne nokasareneu AnNeKTpokapanorpaMmmbl y BbICOKOKBaJ'IVIq)VILI,VIpOBaHHbIX raHabonmncToB u CpaBHeHne
MONy4YeHHbIX JaHHbIX Y CMOPTCMEHOB, pasnnyaroLLnXca no KBanudukaLmm.

Matepuanbi n MeToabl. MpoBegeHO CpaBHEHME 3neKTpokapanorpacuyecknx nokasarenei 49 raHgbonNMCToB YpoBHS Ma-
CTep cropTa-mMactep crnopta MexzayHapogHoro knacca (MC-MCMK) 1 22 cnopTcmeHOB kBanudvkaumm kKaHamaaT B Mactepa
cnopra-1 paspsig (KMC-1 paspsig).

Pesynkrathl. YcTaHoBneHo, Yto y raHabonuctoB ypoHs MC-MCMK ¢ goctoBepHO BomblwmMM CTaxeM TPeHWPOBOYHbIX
3aHATUI Yallle OTMeYaloT CUHYCOBYIO Gpaavkapawto — 69,4 % npotvs 38,1 % (p = 0,003), 6onee Yem BABOE pexe 3HaYeHUs
YCC B npenenax 61-67 ya/muH — 30,6 % npoTus 63,7 % (p = 0,009) no cpaBHeHMto co cnopTcMeHamm keanudukaumn KMC-1
paspsd. Y HUX Takke Yalle OTMEYEHO NPOSIBIIEHNE CUHAPOMA PaHHe penonspu3saLmm xenynoykos — 71,4 % npotus 18,2 %
(p < 0,00001), cpenm HMXx gocToBepHO GonbLue N ¢ nameHennsamn Ha KT (p = 0,023).

BbiBoAbl. OnuTHbIE raHA00NUCThI 6bINK CTapLue, MMeny BoNbLLNIA CTax 3aHATUIA raHAB0NOM, Maccy Tena; cpeam HuUX Hornb-
LLie CMOPTCMEHOB C CHYCOBOW Bpaaunkapamnen, nameHeHmsamm Ha KT, CMHAPOMOM paHHel penonspraaLmm XenyaoukoB.

CtaH GioeAeKTpUUHOi aKTUBHOCTI MioKkapAa B raHAGoOAICTIB
€. J1. Muxantok, 1. M. TyHiHa

MeTa po60oTu — BUBYEHHS NMOKA3HWKIB eNEKTPOKapAiorpaMu y BUCOKOKBasichikoBaHMX raHAOO0MICTIB i NOPIBHAHHSA OTPUMaHUX
[aH1X y CNOPTCMEHIB, SIKi BiApIi3HA0TLCA 3a KBanidikaLjeto.

Martepianu Ta Mmetoau. MNopieHsAM enekTpokapgiorpadiyHi nokasHWkM 49 raHAOONICTIB PiBHS MaNCTEP CNOPTY-MancTep CnopTy
MixHapoaHoro knacy (MC-MCMK) i 22 cnoptcmeHis kBanidikaLii kaHauaat y maiictpu cnopty-1 pospsg (KMC-1 pospsga).

Pe3ynkratu. Becranounu, wo B raHabonicTis pisHs MC-MCMK i3 BiporigHo BinbLumMmM cTaxem TpeHyBanbHUX 3aHATb YacTille
BUSIBMNSAOTH CUHYCOBY Bpaaukapgito — 69,4 % npotu 38,1 % (p = 0,003), 6inbLu Hix yaBivi pigLue 3HaveHHs YCC y mexax 61-67
yo/xs — 30,6 % npotun 63,7 % (p = 0,009) nopisHsHO 3i cnopTcMeHamu kaanicikauii KMC-1 po3psa. Y HUX Takox vacTiwe
BM3HAYanM NposiB CUHAPOMY paHHBOI penonsapuaaLi wyHoukis — 71,4 % npotun 18,2 % (p < 0,00001), cepen HUX BiporigHO
6inbLue oci6 3i amiHamu Ha EKT (p = 0,023).

BucHoBku. EniTHi rangbonicty Bynum crapiui, manum 6inblwnin cTax 3aHsTb raHab0nom, Macy Tina; cepeq Hux GinbLue cnop-
TCMEHIB i3 CHYCOBOK Bpaavikapgieto, amiHamu Ha EKT, cuHapoMom paHHb0i penonsipuaalii LWnyHOYKIB.

The state of bioelectric activity of myocardium in handball players

Ye. L. Mykhaliuk, L. M. Hunina

The aim of the work was to study the parameters of the electrocardiogram electrocardiogram in highly skilled handball players
and compare the data obtained among athletes with different qualifications.

Materials and methods. A comparison of electrocardiographic indicators of 49 handball players of the level of master of
sports-master of sports of international class (MS-MSIC) and 22 — qualification of candidate for master of sports-1 category
(CMS-1category).

Results. It has been established that in handball players of the MS-MSIC level with a significantly longer training experience,
a sinus bradycardia occurs more often — 69.4 % vs. 38.1 % (P = 0.003), there is more than twice less the heart rate within
the range of 61-67 beats/min — 30,6 % vs. 63,7 % (P = 0,009) in comparison with the athletes of qualification CMS-1 category.
They are also more often manifesting the phenomenon of the SEVR —71.4 % vs. 18.2 % (P < 0.00001) and there are significantly
more individuals with ECG changes (P = 0.023).

Conclusions. Elite handball players were older, had more experience of handball, body weight, persons with sinus bradycardia,
changes in ECG and athletes with the SEVR.

COBpeMeHHbIVI CnopT, C ero MHOropa3oBbIMW TPEHNPOBOY-
HbIMW Harpy3kamu B HeaenbHOM LIMKNEe TDEHNPOBOYHOIO
npotecca 1 ysenninsaroLLinMcs YMCrioMm CopeBHOBaTE b~
HbIX AHEN, 0COBEHHO B UrpoBbIX BUAax crnopra, npegb-
ABITAET BbICOKME TpeGOBaHVIFI K (PyHKLMOHaNbHbIM
cucTteMam opraHuaMa cnoptcMeHa. CneupanucTel no
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CrMOPTUBHON MeAMLIMHE [oKa3arnu, YTo Cepae4HO-Cocy-
[AUCTas ccTeMa NUMUTUPYET pasBuTI e NPUCocobuTerb-
HbIX peaKLyil opraHi1aMa, oHa Bonblue BCero pearmpyet
Ha U3MEHEHIS KaK BHELLIHE, Tak U BHYTPEHHel cpeqpl,
W OT ee COCTOSIHUSI 3aBUCUT PaBoTOCNOCOGHOCTL Mbl-
LIEYHON CUCTEMBI.
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BakHbIM METOLLOM ANArHOCTUKN COCTOSIHWSI CepaeY-
HO-COCYZAMCTON CUCTEMBI CMOPTCMEHA SIBIISIETCS 31EK-
Tpokapawuorpadus. OHa XxapakTepuayeT OTKIMOHEHNS OT
COCTOSIHUS HOPMBbl, BbISIBMSS NTOKANbHOCTb U cneuunduky
naToreHeTNYEeCKUX N3MEHEHWI, N NO3BOMSET OLEHUTb
(pyHKLMOHANbHYH FOTOBHOCTb HE TOMNBbKO CEPAEYHO-COCY-
[VCTON CUCTEMBI, HO M OpraH13mMa B Liernom, He npuberas
K CMOXHbIM W [OPOrOCTOSILLMM METOAAM annapaTHoro
koHTpons [10].

KapTtuHa 3K y cnopTcmeHoB BapuiabernsHa u oT-
nuyaetcs ot KT y nul, He 3aHNMAIOLLMXCS CIOPTOM,
HacTonbKO, YTO AMEepUKaHckas accoumauns Kapauo-
noroB, no AaHHbiM B. J. Maron [23], He pekomeHayeT
npooauTb AKI™ cnopTcMeHaM, ykasbiBasi Ha ee HU3KYHO
YyBCTBUTENBHOCTb M CMELUUUYHOCTb, «4TO NPUBOANT K
nony4eHnto 60MbLIOrO KONMYeCTBa NOXHOMOMOXUTENb-
HbIX PEe3ynbTaToB, a TaKkKe 3Ha4YNTENbHO YBEMUYMBAET
KOHEYHYIO CTOMMOCTb AMAarHOCTUKW NOTEHLMAMNBHO KU3-
HEYrpoXaroLLero 3aboneBaHms».

B 2010 r. nagaHbl pekomengaumm [19], paccmatpu-
BaloLLMe pasHULy Mexay PU3NONorMYecK MM 1 NoTEH-
LmanbHo 3roKa4eCcTBeHHbIMM n3MeHeHnsmMm Ha KM
crnoptcmeHa. B atux pekomenpaumsx SKM-heHomeHbl
pasgeneHbl Ha 2 rpynnbl: 1) CBS3aHHbIE CO CMOPTOM U
BCTPEYaIoLLIMECS 4aCTO; 2) HE CBSI3aHHbIE CO CMOPTOM U
BCTpevaroLLmecs peako. MNockorbky aTa cTarbs NocBsLLe-
Ha usyyenunto SKI" y cnopTtcmeHoB, Gonee akTyansHbIMU
ANS Hac 6binn heHOMeHbI NEPBON rPyMMbl: CUHYCOBas
6paavkapaus, CYHAPOM paHHER penonsapruaaLmum Xeny-
no4koB (CPPX), HenonHasi Griokaaa npaBoi HOXKM My4ka
Mmuca (HBIMHMI), AB-6nokapa 1 cTenexmn 1 nonupoBaH-
Hble BObTaXHble KpUTepuu runepTpocum Muokapza
NEBOTO Xenyaouka.

B HacTosiLLee Bpems BOMbTaxHbIE KpUTEPUN TUMep-
TpochuM MMoKapZa NeBOro Xenyaodka He CBUAETeNb-
CTBYIOT O EMCTBUTENBHO CyLLECTBYIOLLEN rnepTpocum
MWoKapZa y CnopTCMEHOB, MOCKOMbKY, MO AaHHbIM
A. Pelliccia et al. [25], H1 oanH 13 cnyyaes He noaTBep-
[NNCS B XOfe YNbTpa3BykoBOro 06CnenoBaHus.

Cpenu nameHeHuin Ha KT yalle oTMeYaroT CUHYCOo-
Byt 6paaukapauto (YCC menee 60 ya/mMuR). SToT heHo-
MEH, COrnacHO MHEeH0 6OMbLLMHCTBA UCCefoBaTenen,
y CNOPTCMEHOB SIBMSIETCA BapMaHTOM HOPMbI, U €ro
crepyeT pacLeHnBaThb Kak MposiBNeHne SKOHOMU3aLmm
nesitensHocTu cepaua. Obenenosanne 3000 cnopTeme-
HoB B Bo3pacTe oT 10 go 21 roga WwecT BUAOB cnopTa
(6opbba, Benocnopt, rpebns, nerkoatnetnyeckuin Ger,
nnaBaHve, COPTUBHbIE UrPbl) MOKA3ano Hanmyme CuHy-
coBoi 6paavkapaum y 435 yenosek (14,5 %) [16]. Cpeam
206 nbkkHMKOB Bblcokoro knacca O. H. Kotuosa v coaer.
[6] obHapy»unmu cuHycosyto bpaaunkapanio B 39 % cnyya-
eB. CornacHo aaHHbIM E. B. ByuuHoit 1 B. M. Ymaposa
[1], n3 252 cnopTcMeHOB BbLICOKOM KBanudmKaLmm nuu, ¢
YCC 60 ya/mMuH 1 meHee 6bino 44,8 %. ObcnenosaHne
375 3nUTHBLIX CNOPTCMEHOB (M MYXUMHBI, U XEHLLMHBI),
no gaHHbim J1. M. MakapoBa ¢ coagT. [7], o6Hapyxwuno
50,9 % nuu ¢ cuHycoBon Gpaavkapaven. U3 42 myx-
YMH, 3aHMMAILLMXCS 03LOPOBUTENbHLIM MilaBaHUEM,
M. A. YunykoBa u coasr. [17] B 52 % 3achmkcupoBanu
cuHycosyto 6paaukapauto. Cpeay 200 cnopTtemeHos (135
lOHOLLEN 1 65 [eByLleK) YPOBHSA KaHAMaaT B MacTepa
cnopta (KMC), mactep cnopta (MC) n mactep cnopta
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mexayHapogHoro knacca (MCMK) uncno nuy ¢ cuHyco-
BOV Opaavkapaveit coctaBuno 52 % [13].

Takm 06pa3om, CUHyCoBYtO Bpaavkapamio oTMeatoT
[0BOMBHO Y4acTo y CrOPTCMEHOB, U OHa TpebyeT and-
(hepeHUManbHONM ANArHOCTUKM C CUHAPOMOM crabocTy
CUHYCOBOrO y3na. NocnegHuin nposiBnseTcs xanobamu
Ha roNoBOKPY>KEHNE 1 0BMOPOKM, HU3KOI BO30YAMMOCTbIO
nyrnbca npy NpoBeaeHumn Npobbl ¢ U3NYECKON Harpy3Koi
1 NoATBepXKOAeTCA pesynsratamut OYHKLUMOHAbHBIX 1
MeaVKaMeHTO3HbIX Npob [6].

3BeCTHO, YTO UCTUHHOE HapYLUEHWE aTpUOBEHTPU-
KyNSipHOW NPOBOAVMMOCTH YCTaHaBMBAKOT JOCTATO4HO
PeaKo, W OHO He MMEET KOHKPETHOTO OTHOLLEHUS K
onpeaeneHHomy Bugy cnopta [1]. M3amerenns AV-npo-
BOAVMOCTY Y CMOPTCMEHOB Yallle BCEro HOCAT (PyHKLM-
OHanbHbI XapakTep 1 0ByCnoBneHbl BbICOKAM TOHYCOM
6nyxpatoLlero Hepsa, YTo B GOMbLUMHCTBE Cry4aeB
HUBenupyeTcs nocne npob ¢ nan4eckoit Harpy3Koi 1nu
artponuHom. Betpedaemocts AV-6nokagbl 1 ctenenmn y
CcrnopTcMeHoB, no AaHHeIM O. H. KoTuosoi 1 coagr. [6],
cocraeuna 1,5 %; E. B. By4uHa n B. M. Ymapos [1] coo6-
watot 06 1,6 %; no aaHHbIM A. E. dunsend [15], —4,7 %;
3. B. 3emuosckuii [3], obcnegosas 1293 cnoprcmera,
o6Hapyxwun AV-briokagy 1 ctenexn B 2,6 % crnyyaes. Ha-
nnymne AV-6rniokagpl 1 cTeneHmn TpebyeT 4ONONHUTENBLHOMO
o6cnefoBaHMs TOMbKO MPY COMYTCTBYOLLEM YLLIMPEHWN
komnnekca QRS, yanuHeHun nHtepeana PQ Gonee
yem Ha 300 mc v npu yxyaLieHu AV-npoBeaeHns npu
Harpy304HbIX TecTax unv npobe ¢ rmnepBeHTUNALMEN.

[laHHble cneumanuanpoBaHHoOW NuTepaTypbl CBU-
JETENbCTBYIOT, YTO HaNOOMbLUMIA NPOLEHT U3MEHEHWIA
Ha KT y crnopTCMEHOB BbICOKOrO Kriacca obycrnoBneH
CPPX n HBIMHII. Tak, pacnpoctpaHeHHocTb CPPX B
MonynsummK, No AaHHbIM pa3HbIX aBTopoB, konebnertcs
B Wwupokux npegenax (o1 1,0 % po 35,5 %), Hanbonee
4aCTO ero PErVICTPUPYIOT Y MOMNOZBIX WL, 1 CIOPTCMEHOB
[13,14,21]. Y myxumnH CPPX oTmevatoT B 2—3 pasa valLe,
yeMm y xeHwuH [22]. CPPX gnarHoctupytot y 20-50 %
CMOPTCMEHOB, TPEHUPYIOLLMXCS Ha pasBUTHE KadyecTsa
BbIHOCNMBOCTK [24], 4TO sSIBNSIETCS cneacTanemM uamno-
NOTrNYeCKON HepaBHOMEPHOCTU MPOTEKAHKS MPOLECCOB
[ie- 1 penonspu3sauum xenyaoqkoB. CornacHo aTtomy,
nogbem cermeHta ST B rpyaHbIx 0TBeAeHusx npu CPPX
OTpaxaeT nepeaHeHanpaBneHHoe cMeLLeHne BekTopa ST
KaKk pesynerat 3afepXaHHol penonsipusauuy B cy6aH-
[oKapavanbHoW 30He nbo paHHew penonspusauun
cy63anukapamansHom 3oHbI cepaua [2,26]. Takyto Touky
3peHUst NpPU3HAKT OOMBbLIMHCTBO aBTOPOB, MOMHOCTHIO
onpaefbIBas TEPMUH «PaHHSS PEMONApU3aLMS Keny-
fo4ko.y [2]. O BarycHoMm reHese CPPXX caupetenscTeyet
npoba ¢ m3n4ecKoi HarpysKoi, Nocne KOTOPOW MpU3Ha-
K1 cuHOpOMa MuHUMM3upytoTes [18].

PacnpocrtpanenHocts CPPX y cnoptcmeHoB kone-
6reTcs TaKke B LUMPOKUX Npefenax, YTo MOXeT ObiTb
CBS13aHO C HaNPaBNEHHOCTHIO TPEHUPOBOYHOIO NpoLecca
Ha pa3BuThE (Pr3NYEeCKNX Ka4ecTB, BO3PACTOM, NOIIOM,
CMOpPTUBHOW kBanudukaumen. CornacHo HaWUM AaHHbIM
[11], obcnenoBanve 5539 cnoptcmeHoB oT Il paspsiga
o 3MC B BospacTte oT 5 go 30 ner, 3aH/MatoLLMXCS
pasHbiMK BAamm cropta, nokasano Hannuve CPPX'y
9,8 %. O630p Hay4HbIX MCCIENOBAHMIA CBUAETENLCTBYET,
YTO pacnpoCTPAHEHHOCTL 3TOT0 (PeHOMEHa 3aBUCUT OT
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crneumanusaumm n CnopTUBHOW KBanudukaumm cnop-
TcMeHa. INpun o6enegosanum 200 CNOPTCMEHOB BbICOKOMO
Knacca 06oux nomnos, BeINonHeHHOM A. A. CBETIIMYKMHON
1 O. A. KoansaTHukoBbiM [13], oBHapyxeHo 16,4 % nuu ¢
CPPX. O6cneposaHue beryHos Ha auctaHuumn 100-200
meTpoB ot |l paspsiga no 3MC geMoHCTpupyeT BeTpe-
yaemocTb CPPX B 30,7 % [8], a 6eryHoB Ha aucTaHLmm
400 metpoB nogo6How keanudmkaumm — 31,0 % [9].
ObcnenoBaHys CMOPTCMEHOB BLICOKOIO Knacca, npoBse-
ZeHHble M. KO. YunykoBbiM 1 coasr. [16] u S. F. Crouse
et al. [20], nokasanu Hannume CPPXX B 31,4 % 1 33,8 %
COOTBETCTBEHHO.

13 HapyLLIeHUI BHYTpYXenyao04KoBO/ NPOBOAMMOCTM
[ns CNOPTCMEHOB XapaKTEPHO 3amMeaneHne NPOBEeAEeHNS
3NEKTPUYECKOTO UMMYNbCA MO NPaBOM HOXKe My4ka MMca,
KOTOPOE NMPOSIBNSETCS Hanny1eM komnnekcos rSR' B npa-
BbIX IPYAHbIX OTBEAEHUSIX; B P Cly4aeB BCTpeYaeTcs
komnnekc rSR' 6e3 3HaYNTENBHOTO YLLMPEHUS XKenyaoy-
KoBoro komnnekca. MogobHoe HapyLLeHVe NPOBOAYMOCTY
yalle BCEro TpakTyeTcs kak HenomnHas bnokaga npasow
HOXKM Myyka [uca, koTopas siBnsieTcs Havnbonee yacto
perycTpupyembiM y criopTcmMeHoB heHomeHoM. HBMHIT
ZvarHocTupytoT npumepHo y 50 % cnopTcmeHoB. MHorza
(Mp1 Manoii BLIPXXEHHOCTM) CELManmCTbI Mo CNOPTUBHON
Kapauonorum faxe He BBIHOCAT ero B 3akrtoyeHue [1].
3T10T cheHoMeH, kak u CPPXK, nmeeTt cBoto pacnpocTpa-
HEHHOCTb, 3aBMCSILLYIO OT CMeLmanu3aLmm crnopTcMeHa,
ero nona u ksanudwmkaumm. CornacHo AaHHbIM [5], cpeam
MnoBLIOB B Bo3pacTte oT 15 4o 25 net ¢ kanudukaumen
ot 1 paspsga o mactepa cnopta HBIMHII otmeveHa B
3,6 %. ObcnenoBaHve 206 NbPKHUKOB BLICOKOrO Knacca
nokasano Hannuve aaHHoro geHomeHa B 10 % cnyyaes

Putm cepaua
2,8

™ CUHYCOBbIN PUTM

4,2

211

W He OTKNOHeHa

[ MOSyropusoHTanbHas

97,2

@ AblxaTenbHas aputMmna

MonoxeHue 30C

42 14

36,6

57,7

25,4

0 nonyeepT.nos3numns
[J ropusoHTaneHas

W BepTuKanbHasa
W OTKNOHeHa BnpaBo

[J OTKINIOHeHa BNeBo

Puc. 1. MNapametpbl SKT™ y raHAGONMCTOB B COCTOSHIM NOKOSA.
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[6], cpeau GeryHoB-cripuHTepoB kBanudukaumm ot |I-lI
paspsga go 3MC — 10,4 % [8]. ObcnenosaHue 5539
crioptcmeHoB oT Il paspsaa 4o 3MC pasnnyHbIx BUOOB
cropta nokasano Hanvume HBMHMM y 13 % [11], cpean
6eryHoB kBanudmkauum ot lI-lll paspsga oo mactep
cropTa-macTep crnopTa mMexgyHapogHoro knacca (MC-
MCMK) Ha auctaHumm 400 metpoB — y 15,5 % [9]. U3
3000 cnoptcmMeHoB pasnuyHbix Buaos cnopta HBMHIMM
AnarHoctuposaHa y 13,9 % [15], a 1. M. Makapos u co-
agr. [7], obcnenosas 375 COPTCMEHOB BLICOKOTO Kracca,
yctaHoBunm 20,8 % nvw, ¢ HBMHIT. Mpw o6cnepoBaHumn 73
SMWTHBIX CMIOPTCMEHOB (MY>X4MHbI M KEHLLVHBI) B BO3pacTe
oT 21 0o 34 net, 3aHUMaOLLMXCA raHabomnoM, KasikoMm,
BEMOCMOPTOM, COBPEMEHHBLIM MATUOOPUEM W ApyrMU
Buzamu cropta, HBIMHII yctaHoeneHa B 71,2 % cryvaes
[27], uTo NoaTBEpPXKOAET NOMNOXUTENBHYIO CBA3b YACTOThI
BcTpedaemoctv HBIMHII™ co cnopTvBHOW KBanudvkaumen
CMOPTCMEHOB.

LleAb pa6oTbi

/3yyeHne nokasatenei anekTpokapaMorpamMmmbl y Bbi-
COKOKBANMMULMPOBAHHBIX raHABONNCTOB 1 CpaBHEHNE
MOSyYeHHbIX JaHHbIX Y CMIOPTCMEHOB, Pa3NNYaOLLMXCS
o kBanmdukaLuy.

Marepuanbl U MeTOAbI HCCAEAOBAHUA

B Hauane nogrotoBuTenbLHOMO Nepuoda obcnenosanm 71
raHp6onwcra (49 — yposHst MC-MCMK, 22 — kBanuduka-
umn KMC-1 paspsig), y4acTHrkoB YemnuoHata YkpauHbl
cpeay KoMaHz cynepruru.

BonbTax

80,3

® JOCTaTOYHbI 1 NOBbILIEHHbIN

® B ipefienax HopMbl
= cuHycoBasi bpagukapams
m Taxvkapams
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WccnenoBaHus 6103neKTpUYECKoi akTMBHOCTU
MUOKapAa BbIMOMHAIN Ha AUArHOCTUYECKOM aBTOMaTu-
31MpoBaHHOM Komnnekce «Kapawot». [ns guddepeH-
LmanbHoW AMarHoCTuKK cnopTcMeHam ¢ AV-6riokagon
1 cTeneHn, NeBOXENYAOYKOBOW SKCTPACUCTONMEN ©
M3MEHEHNAMWN KOHEYHOW YacTu KenyAao4yKoBOrO KOM-
nnekca nposoaunu npoby ¢ pusnyeckon Harpyskon
Ha BENO3proMeTpe B Buae cybmakcumansHoro Tecta
PWC,,, a cnopTcmeHam C HernomnHoil 6riokagon ne-
penHeit BeTBM neBoit HOXKK mydka Mca (HBMBJTHIT)
— axokapguorpadwuio Ha annapate Sim 5000 Plus
(Uranus).

lMonyyeHHble B MccrnenoBaHU faHHble obpabora-
Hbl METOAOM BapUaLMOHHON CTATUCTUKW C MOMOLLbIO
nakeTta npuknagHbix nporpamm Statistica for Windows
6,0 (StatSoft Inc., Ne AXXR712D833214FANS). Pac-
CUNTBIBaNMN 3HaYEHMs cpeaHero apudgmeTudeckoro (M),
oLLMGKM cpeaHero apudmMeTdeckoro (m) Bo BCex rpynnax
HabnogeHust. /13ydaemMble KOnNM4YeCTBEHHbIE NPU3HAKM C
HOpMarbHbLIM pacnpefeneHnem NpeacTaBneHsl B Bae
M = m. [locToBepHOCTb pasnuyunin Ans AByX rpynn oue-
HUBanu no kputepuio CTbrOAEHTa, pasnuyuns cynTanu
[0ocToBEPHBIMK Npu p < 0,05.

Pe3syAbtathl

M3 obuero umcna obcrneaoBaHHbIX COPTCMEHOB y 69
(97,2 %) 3adhmKcpoBaH NpaBUnbHbIA CUHYCOBBINA PUTM,
y 2 (2,8 %) — ppixatenbHas aputmus. [locTaTouHbIN
BonbTax obHapyxeH y 57 cnoprcmeros (80,3 %), noBbI-
weHHbIn — y 14 (19,7 %) (puc. 1).

OnekTpuyeckas ocb cepfLia He oTkIoHeHa y 36,6 %,
y 25,4 % — nonyeepTukanbHas no3uuus cepgua, y
21,1 % — BepTukanbHas, nonyropusoHtansHas —y 7,1 %,
TrOPU30HTasbHas 1 OCb cepaua OTKMOHeHa Bnpaso — Mo
4,2 %, ocb oTKnoHeHa Bneeo — Yy 1,4 %. CuHycosas bpa-
Avkapaus yctaHoBneHa y 41 cnoptemena (57,7 %), YCC
B npegenax 61-79 ya/muH —y 29 (40,8 %), YCC bonee
80 ya/mMuH —y ogHoro (1,4 %).

60
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40
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20
i '

Mapametpbl SKI™ y raHabonucToB
B COCTOSIHWW NoKost, %

2,8

Original research

VameHeHns Ha SKT Bbinm y 56 (78,8 %) cnopTcme-
HoB: CPPX —y 39 (54,9 %), HBIMHMI —y 12 (16,9 %),
3amenneHve AV-nposogumoctu 1 ctenenn —y 2 (2,8 %),
no 1 rangbommety (no 1,4 %) — ¢ NEBOXeNyA04KOBON
3KCTPACUCTONMEN, U3MEHEHNSIMW KOHEYHOWM YacTu xe-
ny4o4KoBOro Komnnekca u codetannem HBMBIHIT un
HBMHMT (puc. 2).

[lns BbIACHEHUS! BNUAHUA MHOTONMETHUX 3aHATUN
raHabonom npoBefeH aHanus gaHHbIx KTy cnoptcme-
HOB, Pa3NMUaloLLMXCS MO CMOPTUBHOM KBaNuUKaLWu.
Cpeaw raHg6onumcToB ypoBHst MC-MCMK (n = 49) (cpea-
HUI Bo3pacT — 24,3 + 0,7 roga, CTax 3aHATWIA raHa6o-
nom—12,64 +0,73 rona, aonvHa Tena — 189,60 + 3,93 cm,
macca — 93,80 £ 1,79 kr) y 95,9 % Obin npaBunbHbINA
CUHyCOBbIN puTM, y 4,1 % — OpixatenbHas aputmus. Y
75,5 % OTMeYeH [0CTaTOuHbIA BonbTax, y 12 (24,5 %)
OH ObIn NOBbILLEH. AnekTpuyeckas ocb cepaua He oT-
kroHeHa B 38,8 % cnyyaes, B 24,5 % — BepTukanbHas
nosuuusa cepgua, B 22,5 % — nonysepTukanbHas, B
6,1 % — nonyropusoHTtansHas, B 4,1 % — ropu3oHTanb-
Hasi, No 2 % — OTKINoHeHa Bnpaso ¥ BrneBo. CuHycoast
6paavkapaus ycraHoeneHa y 69,4 %, YCC B npegenax
61-79 yo/muH —y 30,6 %, raHg6onuctos ¢ YCC 80 ya/MuH
1 bonee He ObINO.

N3meHeHns Ha OKIT 3adukcrpoBaHbl y Bcex 49
raHpbonmctos: CPPX —y 35 (71,4 %), y 10 (20,4 %) —
HBIMHIMT, no ogHomy cnopTtcMeny (no 2,05 %) — ¢
NEBOXeNyA04KOBOW 3KCTPACUCTONMEN, 3amMeaneHneM
AV-npoBoaMMOCTM 1 CTENEHM, UBMEHEHWNEM KOHEYHOW Ya-
CTVKenya04KOBOro koMmnekca u codetaHmem HBMBITHMT
1 HBIMHMT.

Cpeau raHpbonucToB keanugukaumm KMC-1 paspsg
(n =22) (cpeaHun BospacT — 17,8 £ 0,3 neT, cTax 3aHs-
v cnoptoMm — 7,60 + 0,56 roga, anvHa Tena — 189,70 +
1,97 cm, macca—82,90 + 2,32 kr) y 95,5 % 3achmkcupoaH
MpaBWbHbIN CUHYCOBbLIV PUTM cepaua, y 1 cnoptcmeHa
(4,5 %) — pbixatenbHas aputMus. B 90,9 % cnyyaes oT-
MeueH foctaTouHbli BonbTax IKI, B 9,1 % BonbTax Obin
NoBbILLEH. ANeKTpuyeckas ocb cepaua He OTKNOHeHa

1.4 1,4 1,4

CPPX HBMHMNT 3amenrneHune AV- neBo- M3MEHeHUst coyeTaHne

npoBOAMMOCTMN XKenyao4koBasi — KOHEeYHOW YacTun HBEMNBIHMT
KCTpa- Kenyao4KoBOro v HBMHMI
cuctonus Komnnekca

Puc. 2. ameHeHnst Ha OKI™ y raHabonmcTos.
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OpuriHaAbHI AOCAIAXKEHHS

y 31,8 %, nonyeeptukansHas nosvuma —y 7 (31,8 %),
BepTvkansHas —y 3 (13,6 %), nonyropuaoHTansHoe no-
MOXeHWe W OTKIOHeHWe ocu BnpaBo —no 2 (0 9,1 %),y 1
(4,6 %) raHpbonumcTa 6bINo ropu3oHTaNbLHOE NONOXEHNE
ocy ceppua. CuHycoBasi bpagnkapans yctaHoBneHay 7
(31,8 %) rano6onucrtos, YCC B npegenax 61-79 ya/MuH
-y 14 (63,6 %), 1 (4,6 %) cnoptcmeH — ¢ YCC
80 yn/mMuH 1 6onee. amererns Ha QKT 3achmkcmpoBaHbl
y 7 (31,8 %) rano6onucros: CPPX -y 4 (18,2 %), HBI-
HMM -y 2 (9,1 %), y 1 (4,5 %) — 3amennexwe AV-npoBo-
anmocTtu 1 cTenexu.

06¢cyxaeHue

Takum o6pa3om, rpynmnbl CpaBHEHMS O CNOPTUBHOM KBa-
ndMKaLMy NPaKTUYECKV He OTNMYanMCh Mo KONMYeCTBY
UL, C HOpMaribHbIM CUHYCOBLIM puTMoM (p = 0,938),
HopMarnbHbIM BonbTaxoM (p = 0,132), NOBbILLEHHBIM
BonbTaxoMm (p = 0,132). SnekTpuyeckas ocb 6bina He
OTKMoHeHa B 0beux rpynnax (p = 0,571), konuyectso
CMOPTCMEHOB € BepTukanbHon (p = 0,298), nonyeepTu-
kanbHoi (p = 0,405), nonyropuaoHTansHoii (p = 0,647) n
ropusoHTansHou (p = 0,923) nosuuuen cepalia LOCTOBEp-
HO He oTnnyanochk B rpynnax. CyHycoByto bpaaukapauto
CTaTMCTUYECKM 3HAUMMO YaLLle OTMevani y raHabonmcTos
ypoBHs MC-MCMK (p = 0,003), npu atom cpeau cnop-
TcMeHoB kBanudukauum KMC-1 paspsig 6bino 6onblue
nuy ¢ YCC B npepenax 61-79 ya/mu (p = 0,009), oguH
(1,4 %) — c YCC GonbLue 80 ya/muH. Cnenyet 0TMETUTD,
cornacHo AaxHbim J1. A, MkpTbivaHa ¢ coasr. [12], cpean
30 npencraBuTenen MrpoBbIX BMAOB CrOPTa, BKIOYas
raHabonucToB, CHycoBasi bpaankapams ycTaHoBreHa
y 33,0 %, a H. B. /iBaHoBa n coagr. [4], obcnenosas
150 CnopTCMEHOB WUIPOBbIX BMAOB CMOPTa, CUHYCOBYHO
Opapvkapano obHapyxunm B 68,0 % cnydaes.

M3meHenns Ha OKI™ 3admkcmpoBaHbl y BCeX raHf-
6ormcToB ypoeHs MC-MCMK (100 %) no cpaBHeHuio C
MeHee KBannuLMpoBaHHbIMK criopTcMeHamm (31,8 %,
p = 0,023), npn 3TOM Cpean NepBbIX CTAaTUCTUYECKN [0-
croBepHo Gorblue nuu, ¢ CPPX (71,4 % npotvs 18,2 %,
p=0,00001),acHBINHI (20,4 % npotue 9,1 %,) paanuuums
HOCUIM HeROCTOBEPHbIN xapakTep (p = 0,240). daHHble
CcreLmanvavpoBaHHoi NUTepaTypbl CBULETENLCTBYIOT O
3HauMTENBHOM pasbpoce caeaeHi 06 naMeHeHusx Ha QK
y NpeacTaBuTeNen UrpoBbIX BUAoB criopta. Tak, CPPX n
HBIMHII™ ycraHoBneHsb!, No AaHHbIM J1. A. MkpTbluaHa ¢
coasr. [12], y 53,0 % 1 23,0 %, Torga kak H. B. MsaHoBa 1
C0aBT. [4] Np1BOAAT HECKOMbBKO MeHbLUME Ldpbl —27,3 %
1 14,7 % cooTBeTCTBEHHO. 3ameaneHue AV-MpoBoanMOCTM
1 CTeneHn YCTaHOBIEHO Y OAHOrO CMOPTCMEHA B KaXKA0M
rpynne cpasHeHws, a B rpynne MC-MCMK 6bino no ogHo-
My CMOPTCMEHY C NEBOXENYA0YKOBOMN SKCTPACUCTOMNMEN,
U3MEHEHUSIMI KOHEYHOI YaCTU XeryA04KOBOrO KOMMIeKca
1 codetanvem HBMBIHIT n HBMHMT.

Mocne cuamyeckon Harpysku B Buae cybmakcu-
maribHoro Tecta PWC,, y cnoptcmeHoB ¢ AV-6rokapoit
1 cTeneHn, NeBOXENyAOYKOBOW 3KCTPACUCTONMUEN U
OKI-M3MEHEHUAMU KOHEYHOW YacTu Xenyao4KoBOro
KoMMrekca npoucxoauna ux Hopmanuaaumst. Y raHao-
nmctoB ¢ HBMBJIHII no AaHHbIM 3xokapavorpacumn He
YCTaHOBUINM AunaTtaumio 1 runepTpoduio kamep cepaua,
a Hanuuure HBMHIT n CPPX cnegyet paccmarpuBath

ISSN 2306-8027  http://pat.zsmu.edu.ua

kak ocobeHHocT OKI y aTOi KaTeropum CrnopTCMEHOB.
Ha ocHoBaHUM MeaMLMHCKOro 0CMOTpa BCe CMOPTCMEHbI
Mony4nny Jonyck Ans y4actus B YemnuoHate YkpanHbl
2017/2018 roga no raHzbony.
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1. Manpbonuctbl yposHst MC-MCMK B cpaBHeHUM
¢ raHabonucTamu kBanudukauum KMC-1 paspsig 6binm
crapLue no Bospacty (p < 0,01), umenu GonbLunii cTax
3aHATMIA raHg6onom (p < 0,01) n maccy Tena (p < 0,01),
HO MPaKTUYECKM He OTIMYanuce no anvHe Tena (p > 0,05).

2.'Y raHp6onucToB ypoHa MC-MCMK poctoBepHo
yale oTMedeHbl 6pagukapaus (p = 0,003), nameHeHms
Ha OKI™ (p = 0,02), CPPX (p < 0,0001), HO cpeau Hux
meHbLue ¢ YCC B npepenax 61-79 ya/MuH.

MepcnekTuBbI AanbHeNWnxX uccnegoBaHui. [na-
HUPYeTCsl NMPOJOMKEHNE UCCNefOBaHUIA, KacatoLmxcs
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Association between single nucleotide polymorphism
of immunoregulatory genes and preterm premature rupture
of membranes in preterm labour

K. S. Liubomyrska, 0. M. Kamyshnyi, Yu. Ya. Krut

Zaporizhzhia State Medical University, Ukraine

Aim. Investigation of the association between SNP genes of IL4 (rs2243250), IL10 (rs1800896 and rs1800872) and RLN2
(rs4742076 and rs3758239) and preterm premature rupture of membranes in 26-34 weeks of gestation in Zaporizhzhia
population.

Materials and methods. We have investigated markers of cytokines genes in 50 women with PPROM in 26-34 weeks
of gestation period and 50 pregnant women with physiological pregnancy and term labour without complications.
The genotyping using TagMan tests was done on amplifier CFX96™ Real-Time PCR Detection Systems (Bio-Rad
Laboratories, Inc., USA. The combined effect of the studied locus of the analyzed genes on the appearance of PPROM,
PTL in the population was initiated using the Multifactory Dimensionality Reduction (MDR) method (software MDR
ver. 3.0.2).

Results. The distribution of the rs2243250 gene polymorphism alleles of the IL4 gene of the main study group — TT
homozygotes were determined in 4 % cases, CT heterozygotes were found in 22 %, CC homozygotes — in 74 % cases. We
have got statistically significant differences of rs4742076 polymorphisms (TT, CT, and CC) of the RLN2 gene in the study
groups. We also detected statistically significant differences in all the alleles of rs3758239 polymorphism (AA, GG and AG)
of the gene RLN2 — x? = 23.86, OR(AA) = 12.57; 95 % CI: 3.68—42.98; OR(GG)= 0.08; 95 % Cl: 0.02-0.27; and OR(AG)=
0.11; 95 % CI: 0.03-0.42, respectively, P < 0.05, indicating the reliability of the received prognostic markers. The nature of
interlocal interaction between the genes is at the level of “independent effects” of influence (IL4-IL10 rs1800896 = -23.08 %,
IL10rs1800896 — IL10 rs1800872 =-19.94 %, IL10 rs1800872-IL-4 =-19.34 %). The percentage of entropy of the investigated
polymorphism of each gene for the case-control status was 14.15 % for the IL4 gene, 23.08 % for the IL10 rs1800896 gene
and 9.34 % for the IL10 rs1800872 gene.

Conclusions. Combination of IL4 rs2243250, IL10 rs1800896 and rs1800872 supports the role for functional polymorphisms
inimmunoregulatory genes in the development of PPROM and PTL. Reliable clinical association of rs4742076 and rs3758239
gene RLN2 was established with the PPROM in 26-34 weeks’ gestation in Zaporizhzhia population.

AcoujaLisi 0AHOHYKA€OTMAHOFO NOAIMOP}i3MY iMyHOPEryAATOPHUX FeHiB
i3 nepeaAYacHUM Po3pMBOM NAOAOBUX 0OONOHOK NPU HEAOHOLLIEHIU BariTHOCTi

K. C. Avbomupcbka, 0. M. KamuwHui, 0. A. KpyTb

MeTa poboTu — gocnignTu acouiaLito 0QHOHYKNeoTUAHOro nonimopdiamy reHie 1L4(rs2243250), IL10 (rs1800896 Ta
rs1800872), RLN2 (rs4742076 Ta rs3758239) i3 nepegyacHum po3preom nnogosux 06onoHok (MPMO) y 26—34 TuxHi rectavji
B nonynsiuii 3anopiabkoro periowy.

MaTepianu ta metoau. 3aifcHANM JoCnigXeHHs MapkepiB reHiB uutokiHiB y 50 xiHok 3 MPMO B TepmiHi recta-
Uil 26-34 TwxHi Ta 50 BariTHMX i3 disionoriyHum nepebirom BariTHOCTI Ta TEPMIHOBWMM nonoramu 6e3 ycknagHeHb.
leHoTunyBaHHsa 3a gonomoroto TagMan npo6 BukoHanu Ha amnnicdikatopi CFX96™ Real-Time PCR Detection
Systems («Bio-Rad Laboratories, Inc.», CLUA). lna mogentoBaHHs Ta aHanidy MiXreHHUX B3aeMOAi BUKOpUCTa-
nm metop GaratoakTopHOro 3ameHweHHs poamipHocTi (MDR — Multifactory Dimensionality Reduction — program
version 3.0.2).

Pesyniratu. 3a pesynsratamu reHoTunysaHHs noniMopdiamy rs 1800896 rena IL10 romosurotu TT BusiBneHi y 74 % sunapkis
OCHOBHOI rpynu AOCTIAKEHHS!, reTepoanrott TC—y 4 %, romosnrotn CC —y 22 % Bunagkis. Poanogin aneneii nonimopdismy
rs2243250 reHa IL4 oCHOBHOI rpynu JOCRimKeHHs: romo3urotn TT Bu3HaveHi y 4 % Bunagkis, retepoaurotn CT —y 22 %,
romo3nrotn CC —y 74 %. BnsBunmn cTaTUCTUYHO 3HaYYLLi BIAMIHHOCTI 3@ KOXHOIO 3 anenei nonimopdiamy rs4742076 (TT,
CT ta CC) reHa RLN2 mix 0CHOBHO rpynot JOCMMKEHHS Ta rpynoto KOHTponto. OTpuManit CTaTUCTUYHO BipOrigHi AaHi,
MOPIBHIOKYM OCHOBHY Ta rpymny KOHTPOIO, 30kpema 3a BCiMa anensmu nonimopdismy rs3758239 (AA, GG ta AG) reHa
RLN2 — x? = 23,86, OR(AA) = 12,57; 95 % ClI: 3,68—42,98; OR(GG) = 0,08; 95 % CI: 0,02-0,27; OR(AG) = 0,11; 95 % ClI:
0,03-0,42 BignosigHo, p < 0,05.

XapakTep MixXI0KyCHOI B3aEMOfi Mixk reHamMu — Ha piBHI «He3anexHi edpextuy Bnnwvay (IL4-1L10 rs1800896 = -23,08 %, IL10
rs1800896 — IL10 rs1800872 = -19,94 %, IL10 rs1800872-IL-4 = -19,34 %). YacTka eHTponii JocnigxyBaHoro nonimopdis-
My KOXHOTO reHa LLOZO CTaTyCy «BUNagoK — KOHTponb» cTaHoBuna 14,15 % ans L4, 23,08 % — ans IL10 rs1800896 reHa,
9,34 % — ons IL10 rs1800872 reHa.

BucHoBku. KombiHauis 1L4 rs2243250, IL10 rs1800896 Ta rs1800872 niaTeepmxye porb noniMopdiamy iMyHOPerynsTopHuX
reHiB y po3suTky MNP0 Ta nepegyacHwx nonoris. Y nonynsuii 3anopisbkoro perioHy HasiBHa BiporigHa KniHiYHa acouiauis
rs4742076 Ta rs3758239 rena RLN2 ta MPIMO B TepmiHi rectauii 26—-34 TuxHi.
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Accoumauus 0OAHOHYKA€OTUAHOTO MOAMMOPPU3MA UMMYHOPETYAATOPHBIX FeHOB
C npeXxpeBpeMeHHbIM pa3pbiBOM MAOAHbDIX obonouek npu HEAOHOLLEHHOM 6ep9MeHHOCTM

E. C. Avvbomupckas, A. M. KambiwwHbii, H0. . KpyTb

Llenb paboTbl — onpefenuTb accoumaumio OQHOHYKNEOTAHOMo nonnmopduama reHos 1L4(rs2243250), IL10 (rs1800896 n
rs1800872), RLN2 (rs4742076 v rs3758239) ¢ npexaeBpeMeHHbIM pa3pbiBoM nnogHbIx obonovek (MPIMO) B 26-34 Hegenw
recTauuy B nonynsiumm 3anopoXckoro pervoHa.

Matepuansi 1 meToabl. ViccnenoBany Mapkepbl reHoB LUTOKMHOB Y 50 xeHwwH ¢ MPMO B cpoke rectaumm 26—-34 Hegenu v
50 6epemeHHbIX C (U3MoNornieckumM TedeHnem 6epeMeHHOCTY 1 CPOYHBIMM poaamu Be3 0CNOoXHEHMI. [eHoTUNMpOoBaHue ¢
nomoLsto TagMan npo6 npoeeaeHo Ha avnnudmkatope CFX96™ Real-Time PCR Detection Systems («Bio-Rad Laboratories,
Inc.», CLLA). ins mooenupoBaHm1s 1 aHanu3a MeXreHHOro B3anMOLeCTBUS UCNONb30BanM METOL MHOrO(haKTOPHOTO YyMEHb-
weHwns pasmepeHHocTn (MDR — Multifactory Dimensionality Reduction — program version 3.0.2).

Pesynbrartbl. o pesynsratam reHoTunmposaHus nonumopduama rs1800896 rena IL10 romoaurotsl TT ycTaHOBMNEHbI B 74 %
Cry4aeB OCHOBHOW rpynmbl ccnenoBaHus, reteposurotsl TC —y 4 %, romoaurotsl CC — B 22 % cnydaes. PacnpegeneHue
annenen nonumopdmama rs2243250 rena IL4 0ocHOBHOW rpynnbl UCCIeA0BaHWS: FOMO3WroTbl TT onpeaeneHs! B 4 % cryyaes,
retepo3nrotbl CT—B 22 %, romo3urotbl CC — B 74 %. YCTaHOBMEHbI CTAaTUCTUYECKW 3HAYUMbIE PA3NMYMS N0 KaXAO0M anneni
nonumopdmama rs4742076 (TT, CT n CC) reHa RLN2 mexay rpynnamu nccnegoBanust. [NonyyeHbl CTaTncTuyeck JOCTOBEPHbIE
[aHHble B CPAaBHEHMW OCHOBHOW M TPpyNMbl KOHTPONS, B TOM YWCHe No BceM annensm nonuMopduama rs3758239 (AA, GG
nAG) reHa RLN2 — x? = 23,86, OR(AA) = 12,57; 95 % Cl: 3,68-42,98; OR(GG) = 0,08; 95 % CI: 0,02-0,27; OR(AG) = 0,11;
95 % CI: 0,03-0,42 cootBeTcTBEHHO p < 0,05. XapakTep MEeXIOKYCHOrO B3aMMOAENCTBIS MEXAY reHaMn Ha YPOBHE «He-
3aBucuMble adpcexTbl» BAnMAHUA — IL4-IL10 rs1800896 = -23,08 %, IL10 rs1800896 — IL10 rs1800872 = -19,94 %, IL10
rs1800872-IL-4 = -19,34%. [ons aHTponuu nccrnesyemoro nonmMopunama Kaxmoro reHa cratyca «Cryvai — KOHTPOmbY
coctaeuna 14,15 % ons IL4, 23,08 % — ansa IL10 rs1800896 reHa, 9,34 % — ans IL10 rs1800872 reHa.

BbiBoabI. KombuHauws 1L4 rs2243250, IL10 rs 1800896 v rs 1800872 noaTeepaaet ponb NonuMopduama MMMyHOperynsTop-
HbIX reHoB B pa3suTum MNP0 n npexaeBpeMeHHbIX POAoB. YCTaHOBMNEHa OCTOBEpHas KNMHUYeckas accoumaums rs4 742076
1 rs3758239 reHa RLN2 ¢ Bo3HukHoBeHWeM MNP0 B cpoke rectauun 26—34 Hegen B nonynsiLmm 3anopoxckorn obnacTu.

Background

Today in Ukraine the number of normal births is an aver-
age of 32.6 % of their total. The frequency of registration
of the prematurity in different regions of the country ranges
from 3 % to 12 %. Spontaneous preterm labor (PTL) and
preterm premature rupture of membranes (PPROM)
are major contributors to neonatal mortality and serious
neonatal morbidity worldwide [3]. Despite all efforts to
identify preventive measures and causative mechanisms,
prematurity remains an unresolved issue worldwide [5].

In recent years a great attention has been paid to
associative search of polymorphic markers with different
diseases and as a result creation the genetic platform
for personalized medicine. However, the genetic pre-
disposition can contribute to PTL and PPROM [11]. The
sequencing of the human genome and the discovery
of the phenomenon of single nucleotide polymorphism
(SNP) genes became a dawn of studying the effect of
the genetic code on quantitative expression changes
and further biological function of proteins [8,9]. Most of
the SNP genes of the cytokines are found in the regulatory
regions of the gene and directly affect their transcriptional
activity and the concentration of the cytokine in the blood
[4]. These genetic variations have an effect on the indi-
vidual characteristics involved the immune response to
infection and triggering PTL and PPROM [6,7]. Most of
findings, however, are controversial, which demonstrates
the importance of standardized methods and reproductive
techniques as well as strictly performed evaluation adjust-
ed for potential confounding factors [3]. Additionally, great
part of inconsistencies found in the literature can be due
to differences in genetic background and environmental
exposures, parameters that vary greatly among distinct
populations [3].
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But information about the polymorphism of signaling
molecules during PPROM in preterm pregnancy is small,
scientific work in this direction can provide resources for
analysis of polymorphic markers in associative studies,
deepen the concept of the immune link of PPROM and
PTL pathways, develop new effective methods of predic-
tion these complications of pregnancy [10,12].

Aim
To investigate the association between SNP genes of
IL4 (rs2243250), IL10 (rs1800896 and rs1800872) and
RLN2 (rs4742076 and rs3758239) and preterm premature
rupture of membranes in 26-34 weeks of gestation in
Zaporizhzhia population.

These SNPs genes were selected based on existing
evidence in the literature for a role in the pathogenesis
of the studied conditions.

Materials and methods

We had done open cohort randomized research based
on Regional Perinatal Center Zaporizhzhia city during
period of 20152017 years. The case group consisted
of 50 women with PPROM in preterm pregnancy, 26-34
weeks of gestation. For the control group we collected
samples from 50 women with healthy term deliveries
without previous history of PTL.

The genotyping using TagMan tests was done on
amplifier CFX96™ Real-Time PCR Detection Systems
(Bio-Rad Laboratories, Inc., USA). Polymerase chain
reaction (PCR) for TagMan genotyping was performed
according to the instructions of Applied Biosystems,
USA.
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Fig. 1. Distribution of alleles/genotypes of genes IL4 rs2243250, IL10 rs1800896, IL10 rs1800872, RLN2 rs4742076, RLN2 rs3758239 depending on manifestation term of

the PPROM (%).

Statistical data processing was carried out using
the software package Statistica 6.0 (StatSoft Inc, No.
AXXR712D833214FANS). The comparison of qualitative
indices was carried out using the ¥? criterion with Yates'’s
correction and Fischer’s exact test (F). In order to evaluate
the contribution of gene polymorphism to the probability
of development of PPROM in preterm pregnancy, odds
ratios (OR) were calculated with 95 % confidence interval
(CI). The differences were considered to be significant
atP <0.05.

The combined effect of the studied locus of the an-
alyzed genes on the appearance of PPROM, PTL in
the population was initiated using the Multifactory Di-
mensionality Reduction (MDR) method, a nonparametric
statistical method that evaluates the main, independent
and common effects of gene polymorphism, from de-
ducting potential of the predicate (software MDR ver.
3.0.2). Also using the MDR method predicted the risks
of PPROM, PTL with a graphic model of gene-gene
interaction. The best gene-gene interaction patterns
were characterized by the highest cross-validation
consistency.

Results

Based on the genotyping results of rs1800896 gene
polymorphism IL-10 gene TT homozygotes were de-
tected in 37 (74 %) cases of the main study group, CT
heterozygotes —in 2 (4 %) and CC homozygotes —in 11
(22 %) cases, consequently. In the study of polymorphism
rs1800872 of the IL10 gene, in the main group of study
homozygous TT were identified in 7 (14 %) cases, TG
heterozygotes were found in 18 (36 %), GG homozy-
gotes —in 25 (50 %) cases.
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The distribution of the rs2243250 gene polymorphism
alleles of the IL4 gene of the main study group — TT
homozygotes were determined in 2 (4 %) cases, CT het-
erozygotes were found in 11 (22 %), CC homozygotes in
37 (74 %) cases. The prevalence of genotypes depending
on term of PPROM is demonstrated in Fig. 1.

We have got statistically significant differences of
rs4742076 polymorphisms (TT, CT, and CC) of the RLN2
gene in the study groups (x? = 25.46, OR(TT) = 33.0;
95 % Cl: 4.37-249.1; OR(CT) = 25.24; 95 % ClI:
3.20-198.96; and OR(CC) = 0.03; 95 % CI: 0.00-0.23,
respectively P < 0.05). We also detected statistically
significant differences in all the alleles of rs3758239
polymorphism (AA, GG and AG) of the gene RLN2 —
X2 = 23.86, OR(AA) = 12.57; 95 % Cl: 3.68-42.98;
OR(GG) = 0.08; 95 % CI: 0.02-0.27; OR(AG) = 0.11;
95 % CI: 0.03-0.42, respectively P < 0.05, indicating
the reliability of the received prognostic markers. The
received data of frequency of alleles/genotypes distri-
bution is set in Figure 2 and 3.

The analysis of the multiplicative model of inheritance
has shown that the relative frequency of the investigated
polymorphic variants of genes IL4 (rs2243250), IL10
(rs1800896 and rs1800872) and RLN2 (rs4742076 and
rs3758239) was significantly different between the study
groups (Table 1). In general, the favorable CC polymorphic
variant of the IL4 (rs2243250) gene over TT was domi-
nant in the surveyed population (18.5 times more among
patients (P < 0.05), 9.33 times — among healthy term de-
liveries (P <0.05), T-alleles of the IL10 (rs2243250) gene
over TC polymorphic variant (18.5 times among patients
(P <0.05), 5.5 times among healthy (P < 0.05), GG gen-
otype of IL10 (rs1800872) gene over TT polymorphism
(3.57 times among patients (P < 0.05), 18.5 times among
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Fig. 3. Frequency of genotypes distribution in women with physiological pregnancy and labour (%).

healthy (P < 0,05). Regarding of the RLN2 (rs4742076)
gene the favorable CC variant over polymorphic CT
was dominant in the surveyed population (1.71 times
among patients (P < 0.05), 49 times among control group
(P < 0.05), C-alleles over T-alleles — 7.25 times among
women with PPROM. It should be noted that TT genotype
was absent in control group. Concerning the frequency of
polymorphic variants in RLN2 (rs3758239) the favorable
AAvariant over AG (15.7 times more in patients (P < 0.05),
1.5 times among healthy term labour (P < 0.05), A-alleles
prevails over G-alleles (47 times in patients (P < 0.05), 5.4
times among control (P < 0.05).

The best gene-gene interaction models including taking
into account the balanced testing and training accuracy,
the highest cross-validation consistency, high sensitivity
and specifity are given in Table 2. Combinations of best
MDR models associated with high and low risk of PPROM
are graphically presented in Fig. 4 and in Fig. 6 — poly-
morphic variants of best MDR models in term deliveries.

The circular graph of the cluster analysis of the results
of gene-gene interaction simulation using the MDR-meth-
od is shown in Figure 5. The nature of interlocal interac-
tion between the genes is at the level of «independent
effects» of influence (IL4-1L10 rs1800896 = -23.08 %, IL10
rs1800896 —1L10rs1800872 =-19.94 %, IL10 rs1800872-
IL-4 =-19.34 %). The percentage of entropy of the inves-
tigated polymorphism of each gene for the case-control
status was 14.15 % for the IL4 gene, 23.08 % for the IL10
rs1800896 gene and 9.34 % for the IL10 rs1800872 gene,
indicating the high significance of the all present genes
and their significant effect on the appearance of PPROM
in preterm pregnancies.

In control group with term healthy pregnancy and
labour the percentage of entropy of the investigated
polymorphism of each gene, based on the results of
the cluster analysis, simulates gene-gene interaction,
is high and makes for the gene IL4 — 29.55 %, for IL10
rs1800896 — 14.74 %, for IL10 rs1800872 — 7.89 %
(Figure 7), in the presence of an independent but sta-

Table 1. Association between polymorphic locks of cytokine genes and high risk of PPROM and PTL in Zaporizhzhia region

NP lAlellGenoype __[Publiciocation __JOR _______J95%c

IL4 rs2243250 Allel C
Genotype CT

Allel T

Genotype CC
Genotype CT
Genotype TT

Allel T
Genotype TG
Allel G

132673462
IL10 rs1800896 206773552

IL10 rs1800872 206773062

RLN2 rs4742076

RLN2 rs3758239

Allel C
Allel T

Allel A

5309831

5306824

Allel G

3.94
4.42
0.25

3.24
0.26
0.8
0.33
0.2
24.0

0.03
33.0

12.57
0.08

b Paalue

2.0-7.76 16.77 4x10°%*
1.15-16.97

0.13-0.50

1.07-11.00
0.05-0.93
0.32-0.84

0.18-0.58

0.08-0.47
5.25-109.65

0.05*

0.0001 *

0.00-0.23
4.37-2491

3.68-42.98

25.46

23.86

5x107*

1x10%*

0.02-0.27

*: reliability of the difference, P < 0.05.

Table 2. Best MDR models SNPs associated with high risk of PPROM and PTL in Zaporizhzhia region

Model SNPs Balanced accuracy | Cross-validation Sensitivity Specifity P-value
consistency

IL4 rs2243250 0,7589
IL4 rs2243250 + IL10 rs1800896 0,9232
IL4 rs2243250 + IL10 rs1800896 + IL10 rs1800872 0,9149

9/10
10/10
10/10

0.8298 11.3153 0.0008
1.0 0.8468 11.1172 0.0008
1.0 0.8298 11.3153 0.0008
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Fig. 4. Combination of polymorphic variants of genes X1 (IL4 rs 2243250), X2 (IL10 rs1800896), X3 (IL10 rs1800872) associated with high (dark gray cell) and low risk (light gray

cell) of PPROM and PTL in Zaporizhzhia population.

IL4 (rs 2243250) 0, 1, 2: polymorphic variants of IL4 gene CC (0), TC (1), TT (2); IL10 (rs1800896) 0, 1, 2: polymorphic variants of IL10 gene TT (0), TC (1), CC (2);

1L10 (rs1800872) 0, 1, 2: polymorphic variants of IL10 gene TT (0), TG (1), GG (2).

tistically significant effect on the occurrence of PPROM
in PTL in the Zaporizhzhia surveyed population. The
nature of interlocal interaction between the genes is
at the level of «antagonistic effects» of influence (IL4-
IL10 rs1800896 = -14.74 %, IL10 rs1800896 — IL10
rs1800872 =-14.76 %, IL10 rs1800872-IL-4 = -7.89 %).

Discussion

The data that we received in our work were compared with
the results of other scientists. It should be note at once
that the number of studies on genetic polymorphism in
relation to PPROM and PTL has dramatically multiplied.
In addition, the results of studies of the same gene poly-
morphisms are determined by the design of the study,
the choice of patient groups, are significantly differentiated
in different populations and ethnic groups, and the ex-
pression of these mutations depends on a combination of
culturological, socioeconomic and semantic factors, which
are determined by the style of life in general and the style
of habitation, in particular. However, many of polymor-
phisms exhibit inconsistency and remain inconclusive.
Being a global problem preterm birth warrants global
solutions. Recent genomic approaches are beginning to
reveal the information for understanding the causes of
PTL. To fully appreciate and understand the complexity of
PPROM and PTL, further approaches using high-through-
put genome sequencing methods such as whole-genome
sequencing studies are essential. Therefore, the chal-
lenge is to identify high risk women and provide them a
personalized medical care for reducing the burden of PTL.
Common biological pathways that play important
role in the pathogenesis of PTL are infections and in-
flammation, maternal-fetal hypothalamopituitary adrenal
activation, decidual defects and pathological uterine
overdistension. PTL has multifactorial origins and often
several systems in the body and many different factor
classifications interact in increasing the risk of PTL. In
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14.15 %

Fig. 5. Cluster analysis of gene-gene interaction of the three genes IL4, IL10, IL10 in patients with

PPROM and PTL (circular dendrogram of Fruchterman-Rheingold).

= 2N intensely pronounced antagonistic interaction;
: moderately expressive antagonistic interaction.

the contrast, it is estimated that only 50% of PTLs can be
assigned to a known risk or causative factor, while the rest
remain idiopathic.

In connection with the above, there was a need for
the study of frequent mutations of genes IL4 (rs2243250),
IL10 (rs1800896 and rs1800872) and RLN2 (rs4742076
and rs3758239) in Zaporizhzhia population to determine
theirrole in the pathogenesis of PPROM and PTL in order
to identify patterns and mechanisms for the formation of
PPROM, the division of high-risk groups, early diagnosis,
prediction and prophylactics. In Ukraine, the study of such
a combination of genes in the pathology of software at
the start of this study was not conducted.

In the study performed by A. Heinzmann haplotypes
IL13/IL4 in a German population were presented as
associated with PTL [2]. We proved association of IL4
rs2243250 with high risk or PPROM in Zaporizhzhia
region. IL10 is an anti-inflammatory cytokine and at-
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1L10 (rs1800872) 0, 1, 2: polymorphic variants of IL10 gene TT (0), TG (1), GG (2).
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Fig. 7. Cluster analysis of gene-gene interaction of three genes IL4, IL10, IL10 in women with
healthy term deliveries (circular dendrogram of Fruchterman-Rheingold).

s © 2N intensely pronounced antagonistic interaction;
: moderately expressive antagonistic interaction.

tenuates the inflammatory response through effects on
pro-inflammatory cytokines and reduces the function
of host immune cells, such as neutrophils and macro-
phages. Stonek F., Metzenbauer M. in their studies have
found no association of IL10 with PTL [1]. Results of our
study are controversial to researches of F. Stonek. We
evaluated the contribution of maternal IL10 rs1800896
and rs1800872 in the susceptibility to PPROM and PTL.
Based on received reliable statistical data presented
above this marker can be used for prognosis PPROM
in PTL, using also for example method of Multifactory
Dimensionality Reduction.

Multifactory Dimensionality Reduction program
helped us to create graph gene-gene interaction models
with the highest cross-validation consistency and estab-
lished a complex «independent» effect of polymorphic
locus of genes IL4 rs2243250, I1L10 rs1800896 and
rs1800872 for the appearance of PPROM and PTL in
Ukrainian population. The classification ability of the cre-
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ated models, considering the high consistency (90 % or
100 %), confirmed the probability of a three-component
model involving three abovementioned genes, which
increase the risk of PPROM in PTL with an accuracy of
91.49 % and specificity of 82.98 % respectively.

RLNZ is produced by the corpus luteum and enters
the systemic circulation in pregnancy. The action of RLN2
from the maternal decidua and fetal trophoblast is purely
autocrine, it does not enter the systemic circulation. Women
with spontaneous PTL have lower RLN levels in the early
pregnancy but higher levels in later gestation, compared
with women who deliver term. On the other hand, G. D. Bry-
ant-Greenwood et al. analyzed that increased expression of
intrauterine RLN is present in patients with PPROM without
infection [9]. Arecent study by I. Vogel with homogeneous
Danish population improved that women who are homo-
zygous for specific SNP in the promoter region of RLN2
have a genetic susceptibility for PTL [13].

In a study performed by Frederico G. Rocha et al.
the contribution of SNP rs4742076 and rs 3758239 in
the RLN2 promoter in Filipino population was shown
[9]. We obtained high reliable data on SNP genes RLN2
rs4742076 and rs3758239 in Zaporizhzhia women. There-
fore, multiplicative inheritance model on this sign could
be used for pregnant women our Zaporizhzhia region.

Summarizing the data of repertoire of SNP genes
involved in our study, we have got significant difference in
all the markers, as evidenced by MDR-data, x2 and odds
ratio. The presence of these alleles may disrupt the bal-
ance between pro- and anti-inflammatory cytokines,
modify the inflammatory response, increasing the risk
for PPROM and PTL.

Conclusions

1. Combination of 1L4 rs2243250, IL10 rs1800896
and rs1800872 supports the role for functional polymor-
phisms in immunoregulatory genes in the development
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of PPROM and PTL.

2. Reliable clinical association between rs4742076
and rs3758239 gene RLN2 and the PPROM in 26-34
weeks gestation in Zaporizhzhia population was estab-
lished.

3. Genotyping rs4742076 and rs3758239 of the RLN2
gene can be used to predict PPROM in preterm pregnan-
cies, which will facilitate the timely implementation of pre-
ventive measures and reduce the premature births rate.

Prospects for further researches. In the future,
we are planning to evaluate the contribution of mater-
nal SNPs in systemic cytokines IL13 (rs 1143627) and
TNFa (rs1800629) and the influence in the susceptibility
to PPROM and PTL in Ukrainian women. The another
direction of further research will be devoted to determi-
nation the expression of innate and adaptive immunity
components, specifically m-RNA quantity of TLR2, TLR4,
pro-inflammatory cytokines IL-1 and IL-17a, differential
regulators Th1, Th17, Treg in decidua and amniotic
membranes. That will significantly enhance the under-
standing of PPROM and PTL leading to the formulation
of preventive interventions.
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MeTa po6oTu — po3pobka Ta OLjiHBaHHSA ePeKTUBHOCTI CNocoby NPOrHO3yBaHHS PO3BUTKY Npeeknamncii y BariTH1X 3a pe-
3ynbTaTamy TECTYBaHHS reHiB Tpombodinii, BU3Ha4YeHHs piBHIB aHTUTIN 4o B2 rnikonpoTeiy-1, kinbkocTi D-dimer, 3Ha4eHHs
KoediLlieHTa aTepOreHHOCTi.

Matepianu Ta meToau. 34iiCHANN PETPOCNEKTUBHE AOCTIIKEHHS «BUNAA0K — KOHTPOMbY, A0 SKOrO 3anyumnn 156 xiHok y
TPeTbOMY TPUMECTPI BariTHOCTI; cepen Hux 112 oci6 i3 npeeknamncieto (ME) pisHoro cTyneHs TsXKOCTI Ta 44 xiHku 3 disiono-
riyHnm nepebirom BaritHocTi. MporHocTuyHa mogens NE nobyaoBaHa Ha pesynbraTax BU3Ha4eHHs reHHWX nonimopdiamis (675
4G/ 5G y reHi PAI-1, 455 G — A B reHi chibpuHoreHy 3 metogom MIIP), AaHUx Npo KinbKicTb aHTUTIN 4o B2 rnikonpoTeiHy-1
(I®A), koHueHTpauii D-dimer (imyHOTYpGoAIMETPUYHMIA aHani3), 3Ha4eHHI koediLlieHTa aTeporeHHOCTi.

Pe3ynkratu. YyTnmBicTb 3anponoHOBaHOI MPOrHOCTUYHOI Moaeni ctaHosuna 82,5 % (95 %, Cl 74,2-88,9 %), cneumndiv-
Hictb — 90,9 % (95 %, CI 78,3-97,5 %). Mogenb BpaxoBye He TinbK1 BHECOK KOXKHOTO MPOrHOCTUYHOTO MapKepa, arne i ixHio
B3aemogito. AnpobaLlis NporHoCTUYHOI Mogeni Ha rpyni BariTHUX (108 XiHOK y nepLIOMy TPMMECTpI BariTHOCTI) nokasana ii
BUCOKY eheKTVBHICTb: YacTtoTa [E y rpyni 3 nporHo3oBaHWM HU3bKUM pr3nkoM po3suTky ME craHosuna 2,5 % npotn 57,1 %
y rpyni 3 NPOrHO30BaHNM BUCOKUM pu3nkom (p < 0,05).

BucHoBku. 3anponoHoBaHa MoAenb 3aneXHOCTi MOBIPHOCTI PO3BUTKY NMPeeKnamncii y BariTHUX XiHOK Big piBHA D-dimer,
3HauYeHHs koediLlieHTa aTeporeHHOCTI, KiNnbKOCTi aHTUTIN Ao B2 rnikonpoTeiHy 1, HasBHOCTI noniMopdiamy -455 G — A B reHi
dhibpuHoreHy B i-675 4G/5G B reHi iHribiTopa akTuBaTopa nnaamiHoreHy 1 Tuny. Y Mogeni BpaxoByeTbCs porb y po3sutky ME
He TiMbKK KOXXHOTo OKpeMoro dhaktopa, ane i ixHs 4is B CyKynHOCTi. 3anponoHoBaHa MOAENb Aa€ 3MOry 3 BYCOKOK TOYHICTIO
BU3HAYMTU PU3MKW PO3BUTKY NpeeKnamncii, NoYnHaoum 3 NepLUIoro TPUMECTPY BariTHOCTI.

HoBble noaxoabl K MPOrH03UpPOBaAHUIO NPEe3KAAMMNCUU 6epeMe|-||-|b|x

T. A. NockyToBa

Lienb pa6oTbi — pa3paboTka 1 oLieHka ahhekTUBHOCTH cnocoba NPOrHO3MPOBaHUS Pa3BUTVS NPESKaMNCcun y 6epemMeHHbIX
Mo pesynstatam TECTUPOBaHUS FTEHOB TPOMBOUNUK, OnpeaeneHust YPoBHS aHTUTEN K 32 FMUKONPOTEnHy-1, KonuyecTsa
D-dimer, 3HaueHUs koadhrLUMEHTa aTEPOreHHOCTU.

Marepuans! u MmeToabl. [poBefeHO PeTPOCTIEKTUBHOE UCCHENO0BaHE «Cyyali — KOHTPOIbY, B KOTOPOM 3aeNCTBOBaHbI 156
XKEHLUWH B TPETbEM TpUMecTpe bepemeHHOCTM; cpeam HuX 112 ¢ N3 pasnuyHoi cTeneHmn TSHKeCTH 1 44 ¢ (U3NONOrMYeckum
TeyeHnem 6epemeHHocTy. MporHocTnyeckas Moaens M3 NOCTpoeHa Ha pesynkTaTax OnpeaeneHunst reHHbIX NoNMMopU3MoB
(675 4G/5G B reHe uHrMbuTOpa akTMBaTopa nnasmMuHoreHa 1 tmna, 455 G—A B reHe pubpuHoreHa  metogom MLP), aaH-
HbIX O KonmyecTBe aHTuTen K B2 rmukonpotenHy-1 (MPA), koHueHTpauumn D-dimer (ummyHoTypboaMMETpUYECKUn aHanu3),
3HaYeHUM KO3 PULIMEHTA aTEPOrEHHOCTU.

Pe3ynkrathl. YyBCTBUTENBHOCTL NPEANOXEHHON NPOrHOCTUYeCcKon Mogenu coctasuna 82,5 % (95 %, Cl 74,2-88,9 %), cne-
umndpmyHocTb —90,9% (95 %, C1 78,3-97,5 %). Mogenb yunTbIBaET He TOMNbKO BKMaz KaXaoro NporHOCTUYECKOro (hakTopa, Ho
1 Ux B3aumogencTame. AnpobaLms NporHOCTUYECKON MOAENU Ha rpynne GepemMeHHbIX B NEPBOM TPUMECTPE GEPEMEHHOCTM
rnokasarna ee BbICOKYt0 athpeKTMBHOCTb: YacToTa [NE B rpynne ¢ nporHoavpyemMbiM HU3KUM pruckoM passuTis M3 coctaBuna
2,5 % npotus 57,1 % B rpynne ¢ NporHo3vpyemMbIM BbICOKMM puckoM (p < 0,05).

BeiBogbl. MpeanoxeHa Mogenb 3aBUCUMOCTY BEPOSITHOCTU Pa3BUTUS NPEIKnamMncui y 6epeMeHHbIX KEHLLMH OT YPOBHS
D-dimer, 3Ha4eHus koathprLMEHTa aTEPOrEeHHOCTM, KONMYECTBA aHTUTEN K B2 INKONPOTEnHY-1, Hanuums nonuMopdmama -455
G — AB reHe pubpuHoreHa B 1 -675 4G / 5G B reHe MHrMOMTOPa akTMBaTopa Nna3mmHoreHa 1 Tuna. B mogenu yunteiBaeTcst
porb B pa3suTuM 3 He TOMbKO Kaxaoro OTAeNbHOro aktopa, HO U UX B3auMHoe Bo3dencTame. MNpeanoxeHHas mogerns
M03BONSET C 6OIbLLON TOHHOCTbLIO ONPEAENUTL PUCKW PA3BUTUS NPESKIaMMCIN, HAa4Has C NEPBOTO TPUMECTPa GEPEMEHHOCTY.

New approaches to the prognosis of pre-eclampsia in pregnant woman

T. O. Loskutova

Objective — development and evaluation of the effectiveness of the method for predicting pre-eclamapsia in pregnant
women by testing thrombophilia genes, measuring the levels of antibodies to 32 glycoprotein-1, D-dimer and coefficient of
atherogenicity.

Materials and methods.This retrospective, case — control study was conducted on 156 patients who were in third trimester of
pregnancy: 112 with PE and 44 healthy normotensive pregnant women. A combined approach to the prognosis of preeclampsia
which is based on the level of D-dimer (immunoturbodimetric analysis), the value of the atherogenicity coefficient, the number
of antibodies to 32 glycoprotein-1 (ELISA-analysis), the presence of polymorphism 455 G — Ain the gene of fibrinogen 8 and
675 4G/5G in the gene of the plasminogen activator inhibitor type 1 (PCR) was proposed.
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Results. It was established that the sensitivity of the proposed prognostic model was 82.5 % (95 % CI 74.2—-88.9 %), specificity
90.9 % (95 % CI 78.3-97.5 %). The model takes into account the role in pre-eclampsia development not only of each individual
factor, but also of their combination. Approbation of the prognostic model in the group of pregnant women in the first trimester
of pregnancy showed its high efficacy: the incidence of PE in the group with a predicted low risk of developing PE was 2.5 %
versus 57.1 % in the group with a predictable high risk (P < 0.05).

Conclusions. The proposed model has good prognostic features, which allow assessing the risk of pre-eclampsia development
in pregnant women with high probability beginning from first trimester of pregnancy.

MNpeeknamncis — NpoBigHa NpUYMHa NepuHaTansHoi Ta
MaTepWHCLKOI 3axBOptoBaHOCTI Ta cmepTi [3,6,7]. He-
3BaXaloun Ha Te, L0 TOYHWUIA NaToreHe3 npeeknamncii
BCE LLe 3a1LLaeTbCs He3PO3yMiIM, 3anponoHOBaHO
Kinbka MexaHi3miB — Bifj iMyHHOI HeOCTaTHOCTi 40 eKc-
npecii rexis. MocTynoBo cTae 3po3yMinum, LLO NaTonoriyHi
MPOLIECU BUHMKAKOTb Ha MEXi NII0A0BOI Ta MaTepPUHCHKOT
LMpKynsuii Ta Npu3BOAsATL [0 reHepanisoBaHol Auc-
dyHKUIT eHpoTenianbHuX KniTuH [3]. € psag dakTopis, ki
CyTTEBO 36iMbLLYIOTb PU3NK PO3BUTKY Npeeknamncii (ME):
nraveHTapHa iLemisi, iMyHHa AesapanTauis, nigBuLLeHuin
BMICT XONECTEPUHY Y KPOBI, OKCMAATUBHUI CTpec [2,3,5].

HuHi o6roBoptotoTb ponb aHTudocdoninigHoro
CUHOPOMY Ta reHeTU4HUX dropm Tpombodinii (MyTauii
B reHax ¢paktopa V Leiden, npotpom6iny 20210 G — A,
meTuneHTeTparigpocdonarpenyktasu 677 C — T, noni-
mopdiam 455 G — A B reHi cibpuHoreny B (FGB) i 675
4G/ 5G B reHiiHribiTopa akTueatopa nnamiHorexy 1 tuny
(PAI-1) B natoreHesi 6aratbox akyLLEPChKVX YCKMaAHEHD,
B TOoMy uumcni ME [1,4,6]. HassaHi dhakTopm 4itoTb CMiflbHO
Ta 3a3BUYall BUKMMKAOTb NOTEHLtoo4MIA edhekT. Cumn-
TOMW 3aXBOPIOBaHHS A0Ope BIOOMI, BOHYW, K NPaBuo,
NPOSIBNATLCS Y APYrOMY, TPETBOMY TPUMECTpaX, Xo4a
OCHOBHi MaTOrEHETWNYHI MexaHi3My po3BMBaOTHCA Ha
GinbLU paHHix CTagisx BariTHOCTI.

BusBneHHs HaginHNX MapKepiB CKPUHIHIY MOXe
nepenbaunT NnoYaTok npeeknamncii nepes ii KNiHiYHM-
Mun nposisamm [7]. [loBeaeHo, Lo koMBiHOBaHi cnocotm
NPOrHO3yBaHHS — HalKpaLiMin cnocid 36inbwuTn YyT-
NUBICTb | cneumdivHiCTb 6araTbox CKPUHIHIOBUX TECTIB
[7]. Lle pactb 3amory noninLumti akyLepcbKy Jonomory
LUMSXOM HaLiMoBaHHA Ha Harnsg B aHTeHaTanbHoOMY
nepiofli, BUSIBNEHHS! BariTHOCTEN BUCOKOrO PU3MKY, LLO
Moxe OyTW KOPUCHUM Mt paHHiX TepaneBTU4HKUX abo
NPoMINakTUYHNX BTPYYaHb.

Merta po6otu

Pospobka Ta oujiHoBaHHS ePeKTUBHOCTI crnocoby mpo-
rHO3yBaHHS PO3BUTKY Npeeknamncii y BariTHUX 3a pe-
3ynkTatamMu TECTYBaHHS! reHiB TpomMb0odinii, BU3HaYeHHs
piBHIB aHTWTIN Jo B2 rnikonpoTeiHy-1 i kinbkocTi D-dimer,
3HaYeHHs KoediLjieHTa aTeporeHHOCTi.

Martepianu i meToAU AOCAIAKEHHA

[insa peanisauii metn obcTexunm 156 XiHOK y TpeTbomy
TpuUMecTpi BariTHOCTI. [JoCnimKkeHHs BUKOHaANM Ha 6asi
kachegpw akyLluepctsa i riHekonorii K3 «[JHinponeTtpos-
cbka MeaunyHa akagemis MOS3 YkpaiHu» Ta nonorooro
6yaunHky K3 «ObnacHa kniHivHa nikapHst imeHi |. 1. Mey-
HukoBa» (M. [Hinpo). KoHTponeHa rpyna (K) — 44 xiHku
3 (pisionoriyHnm nepebirom BaritHocTi. MMpeeknamncito
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pi3HOrO CTyNeHs TskKocTi Manu 112 xiHok: 59 (62,7 %) —
recTauiiiHy apTepianbHy rinepTeHsilo Ta npeeknamncito
nerkoro cTyneHs, 53 (47,3 %) —NE cepeaHbOro Ta TsxKo-
ro cTyneHst. Kputepiit 3anyyeHHs y OCMimKeHHs — HasB-
HicTb ME BignosigHo o Hakasy MO3 Ykpainu Ne 676 Big
31.12.2004 poxy. CepepiHili Bik iHOK i nogin 3a BikoBUMM
KaTeropisimm M rpynamv Mamxe He BigpisHSBCs: y rpyni
3TE -28,5+0,7 poky, B rpyni K—26,7 + 0,8 (p > 0,05).
CepepnHilit TepMiH BariTHOCTI Ha MOMEHT 0OCTEXeHHS B
rpyni 3 ME ctaHoBuB 33,3 + 0,3 TXHs, y rpyni KOHTPO-
o — 36,7 £ 0,2 TuxHs (p < 0,05).

KoHueHTpauii 3aransHoro xonectepuHy (XC), xonec-
TepuHy JIMNBLL, xonectepuny NMHLL, Tpurniuepugis y
nrasmi KpoBi BUMIpIOBanu Ha aBTOMaTUYHOMY aHani3aTo-
pi Biochemistry Analyzer 88 3 BUkopucTaHHsM peakTuBiB
«Bio-Jla-Tect» (Lachema-Pliva, Yecbka Pecnybnika).
KoediuieHT ateporenHocTi (KA) pospaxoByBanu 3a 3a-
ranbHOMPUIHATOK POPMYIIOHD.

PiseHb D-dimer y nnasmi KpoBi B13Ha4anu Ha nig-
CTaBi iMyHOTYpBOAIMETPUYHOIO aHanidy 3a AOMOMOro0
natekc-tecty Tina-quant a D-Dimer (Roche Diagnostics,
CLUA) Ha cuctemi Roche/Hitachi Cobas ¢ 6000.

BunkoHanu gocnimxeHHs reHeTUYHUX nonimopdiamis
dhakTopiB 3ropTaHHs kpoBi Ta hibpuHonisy (-675 5G/4G
iHri6iTop akTBaTopa nnasmiHoreHy 1 tuna (PAI-1), -455
G—A ¢hibpuHoreH B) 3a gonomoror anenbeneumdiy-
HOI MonimMepasHoi NaHLoroBoi peakuii (amnnidgikatop
«MyCycler» BupobHuuTBa «Bio-rad», CLLA) 3 HacTynHo
JeTekuieto MeToaoM enekTpocopesy B 3 % araposHo-
My reni (yneTpadpionetoBuin TpaHcintomiHatop «Vilber
Lourmaty, ®paHuist). BukopmcToByBanu KOMNekT pea-
reHTiB «SNP-ekcnpecy (HB® «Jlitex», Pocilicbka Pepe-
pauis). Ans aHaniay Bukopuctoysanu [HK i3 nefikoumtis
KPOBI, SIKy BMAINAnu 3a gonomorot peareHta «[JHK-
ekcripec-kpoBy (HB® «Jlitex», Pociiicbka ®eaepauis).

CymapHi aHtutina knacis IgM Ta 19G go B2-IM-1y
CMPOBATLi KPOBi BU3HAYMIIN METOAOM HENPSMOro TBep-
fodasHoro imyHodbepmeHTHOro aHanisy (ELISA) 3a go-
nomoroto peareHTi BUpo6HuLTBa Orgentec Diagnostica
GmbH (®PH). JocnimkeHHsa BUKOHaNU Ha 6a3i KniHi-
ko-piarHocTnyHoi naboparopii K3 «[HinponeTposcbka
obnacHa kniHiyHa nikapHs imeni . I. MeyHukosay.

CratucTyHe onpautoBaHHA pesynbTaTiB fOCHi-
[KEHHS BUKOHANM 3 BUKOPWUCTAHHAM MiLEH3iNHNX
komm'totepHux nporpam Microsoft Excel 2010 i Graph
Pad Prism 5 (Homep niuensii 35B73650-6899-11DA-6784-
00232A9018BE). OcHoBHi XapakTepuCTUKN HaBeaeHi y
BUMMSAI KiINbKOCTI CNocTepexeHb (n), cepeaHboi apudme-
TW4HOI BENu4YmHK (M), cTaHAapTHOT NOMUITKN CePeRHLOT
(+m), BigHOCHWX BennymH (abe., %), piBHA CTAaTUCTUYHOT
3HauyLocTi (p). HopmarnbHicTb po3noainy KinbKiCHUX 03-
Hak oLiHIoBanm 3a gornomoroto kputepiis Lanipo—Yinka ta
KonmoropoBa—CmipHoBa. CTaTUCTUYHI XapakTepUCTUKM
y rpynax nopiBHsAMM 3 BUKOPUCTAHHSIM NapaMeTPUYHMX i
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Tabnuus 1. MopiBHSAHHS NaGOPaTOPHUX NOKA3HUKIB MiX rpynamu JOCHIAXeEHHS],

Mtm

MNE (n =112) KoHTponbHa rpyna | P-value
(n=44)

D-dimer, mkr/mn
KA

Ig M/G B 2-[T1-1, O/mn

1,14 0,07 0,48 £0,03 p < 0,001
3,82+0,09 3,16+£0,15 p <0,001
5,86 + 0,30 4,02+0,24 p <0,001

Tabnuus 2. Poanogin noniMmopdHux BapiaHTis reHis FGB -455 G — A 1a PAI-1 -675

4G/5G, n (%)

FeHotun MNE (n =112) KoHTponbHa rpyna | P-value
(n=44)

FGB 455G — A
-455 GG
-455 GA
-455 AA

PAI-1 675 4G/5G
-675 5G/5G
-675 5G/AG
-675 4G/4G

49 (43,8) 34 (77,3) p <0,001
51 (45,5) 9(20,4) p =0,007*
12 (10,7) 1(23) p > 0,057
27 (24,1) 23 (52,3 p < 0,001
58 (51,8) 17 (38,6 p=0,14
27 (24,1) 4(9.1) p <0,05"

*: x23 nonpaskoto MeTca, 9 : TouHnii kpuTepiit dilepa.

HenapameTpUYHNX KPUTEPIiB: OLiHIOBAHHS BipOTrigHOCTI
BiOMIHHOCTEN CepefHix Ans He3B'si3aHux BMOIpOK — 3a
kputepiamn CTblogeHTa (t), BiporigHiCTb BigMiHHOCTEN
AKICHWX MOKa3HWKIB — 3a kpuTepiem Xi-kBagpar [MipcoHa
(x?), y Tomy umcni 3 nonpaekoto Vetca (Yates corrected),
TOYHUM KpuTepiem dillepa, NOrCTUYHWIA perpecinHuin
aHanis BUKOHanm Ans CTBOPEHHS NPOrHOCTUYHOT MoAeni.
[Nt NPOrHOCTUYHOIO TECTY BU3HAYNIN YyTAMBICTb (Se) i
cneumdidHicTb (Sp).

YyTnmBICTb — YacTKka XBOPWX i3 NO3UTUBHUM PE3Yrb-
TaToOM NPOrHO3yBaHHS Cepes YCiX XBOPUX:

Se=a/(a+c) (1),

a: kinbkicTb Bunaakis 3 MNE Ta 3 N03MTWBHWUM NporHo-
30M; C — KiNbKiCTb XBOPUX, SKi He BUSIBMNEHi 3a pe3yrbra-
TaMu NPOTHO3YBaHHS.

CneundivHicTb — YacTka 340pOBUX i3 HeraTUBHUM
pe3ynsTaToM NPOrHO3y cepef YCiX 300pOBUX:

Sp=d/(b+d) 2)

b — KinbKiCTb 300POBYX i3 HEraTUBHUM Pe3ynbTaToM
MPOrHO3yBaHHS, d — KiMbKIiCTb 30OPOBMX i3 NO3UTUBHUM
pe3ynsTaToM.

Po36ixHicTb BBaXanw BiporigHoto 3a ymosw p < 0,05.

Pe3ynbTaTti

£k nporHocTuyHi Mapkepu po3sutky [ME Ta sk dhaktopu
pusvky nosieu MNE 3anponoHoBaHO po3rnsaaTv KOHLEH-
Tpaujto [-gimepa, nonimopdiam y reHomi noguHmn (675
4G/5G PAI-1, 455 G—A B reHi FGB); a Takox piBeHb
aHTuTin go B2-IM-1 i KA. Lien Bubip 3acHoBaHUi Ha
dhakTax, KOTpi HaBeaeHi Hwx4e. BusHayeHo, WO piBeHb
D-dimer y rpyni 3 NE nepeBwLLyBaB BignoBigHi NOKa3HUKK
KOHTpornbHOiI rpymu (p < 0,001) B 2,38 pasa, KinbkicTb
cymapHux antutin go 32 -1 knacis Ig M, Ig G - B
1,46 pasa, a koediuieHT ateporeHHocTi — B 1,20 pasa
(mabn. 1). KinbkicTb HOCIiB HOpManbHOT FOMO3UIOTH reHa
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FGB -455 GGy rpyni 3 [E meHLue B 1,76 pasa, Hociis re-
Tepoaurotu FGB -455 GA binbLue y 2,23 pa3a NopiBHIHO
3 K rpynoto (p < 0,001). HociiB HopmansHoi romo3urotu
675 5G /5G reHa PAI-1y rpyni 3ME y 2,17 pa3a meHLue,
HOCIiB maTonoriyHoi romo3urotn 675 4G / 4G y 2,6 pasa
6inbLue, Hix y KOHTponbHIN rpyni (p < 0,05) (mabn. 2).

Hani Gynemo BMKOPUCTOBYBATY MO3HAYEHHS: X, —
KoHUeHTpauia [-aivepa, X,, — 3HauyeHHs KA, X
KinbKicTb aHTutin go P2-IM- 1 Xop — 3HAYEHHS PAI 1,

X:qp — 3HAYEHHA FGB. 3HadeHHs X, AOPiBHIOE 1, AKLLO

reH HopMarbHWI; OPIBHIOE 2, AKLLO reH reTepO3UroTHHUI;
AOPIBHIOE 3, AKLLO TeH — aHoMaribHa roMOo3uroTa; X.q,
aHanorivyHo Npunmae sHayeHHs 1, 2 abo 3.

KOoXHi BariTHi npunucyemo BekTop (hakTopis:
X = (X5 Xps Xugp Xon, Xegg) — PE3YIIBTATU i nAGOpaTopHoro
obcTexeHHs. byaemo B1xoguTh 3 TOro, LLO NMOBIPHICTb
PO3BUTKY MpeeKknamncii y BariTH1X € yHKUie

P(y) = P(XD, XKA! Xmﬁz, XpA| FGB) 1/(1 + exp{ y}) ( )
Bif, NiHiMHOT KOMBiHaLi YUHHWKIB:

+b,, X, +b...x_..(4)

AlBZXAtBZ PAI*PAI FGB"'FGB

At 2

y=a+bx,+b X, *+b

®yHKuito (4) Oyaemo HasmBaTn (hyHKLUIED pU3nky, ii
3HaueHHs, BUPaXEHe 3a 3HAYEHHSMM (DAKTOPIB X;, X,
Xup2, Xen, Xecp BU3HAHAE AMOBIPHICTL POSBUTKY rinepTeH-
SMBHIX MOPYLUEH. Koediuientn by, bKA, Bg2r Poar Prce
ouiH1nK 3a BUGIPKOIO TaK, Wb 3anexHicTb P(y) = P(x,,
X Xagor Xop Xcag) POBUTKY TiNEPTEH3NBHIX NOPYLLEHb
BiZ NiHINHOI KOMGIHALT YMHHUKIB (4) Byna HalkpaLLo.
BignosigHi ouiHKK OTpUMaHi 3@ METOLOM MaKCUMasbHOI
npaBaonoaibHOCTI, B pesynbrarTi (yHKLIS pU3NKy OTpUMye
TaKu BUMMSA;

+1,08x,, +

y= 11,74+ 6,25x, + 0,80x,,+ 0,49, , -
+1,25x. (5)

IMOBIpHICTb PO3BUTKY FiNEPTEH3NBHUX MOPYLUEHb Y
BariTHOI 3 BEKTOPOM (DAKTOPIB X = (X, X, X, Xon Xeap)
[OPIBHIOE:

P(y) = P(X X AtBZ‘ XpAp FGB) 1/(1 + exp{ y})
=1/(1 + exp{-(- 11 74 + 6,25%; + 0,80x,, + 049XA“32

+1,08x,, + 1,25 )}). ©)

Mpadik dyHkuii P(y) = 1/(1 + exp{-y}) HaBeaeHo
Ha puc. 1. Mo oci abcuuc BigknapeHi 3HaYeHHs dyHKLT
pU3KKy, N0 OCi OpAMHAT — 3Ha4YEHHs MMoBipHOCTEN P(y)
po3suTky ME. 3a 3anexHocTi (6) nMoBipHoCTi P(y) po3-
BUTKY MNE Bia 3HaYEHHS y PYHKLT pU3MKYy MOXHA OLIHUTK
Pi3Hi YaCTOTHI XapakTepUCTVIKW, NOB’A3aHi 3 Hebesnekoro ii
po3BUTKY. 30KpeEMa, MOXXHa BCTAHOBUTY 3HAUYEHHST OYHK-
Uil pU3KKy y, NePEBULLIEHHS SIKOI Y BariTHOT 3 IMOBIPHICTIO,
6inbLLOO 3a 3HaYeHHs P, BiGHOCKTS i 40 rpyni BUCOKOTO
puanky po3suTtky ME. Hanpuknag, ons P, wo aopisHio-
totb 0,75; 0,80; 0,90; 0,95, BignosigHi P(1,099) = 0,75;
P(1,386) = 0,80; P(2,197) = 0,90; P(2,944) = 0,95. Akwo
y BariTHOi 3Ha4eHHs! yHKUii pu3uky gopisHtoBasno 1,099
abo GinbLue, To 3 iIMOBIPHICTIO, LLIO CTAHOBUTL HE MEHLLIE
Hix 0,75, BOHa BUSIBUTLCS Y PYMi BUCOKOTO PU3NKY PO3-
BuTKy ME (B cepeaHbomy 3 100 BariTHUX 3i 3Ha4YEHHAM
dyHKUIT pr3nKy, Wo nepesuLye 1,099, He MeHLLE HiX Y
75 Byne IME).

lMpuknad susHa4yeHHs (MO8IpHOCMI PO38UMKY
npeeknamncii.
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Tabnuus 3. dakTnyHa Ta NPorHo3oBaHa KinbkicTb Npeeknamncii cepen 06CTEXEHNX BariTHUX.

MopsiakoBuit Homep
BOCbMM-KBaHTMNA

1 -3,41,-1,418 0;0,195

2 -1,419; 0,068 0,196; 0,517
3 0,069; 0,765 0,518; 0,683
4 0,766; 2,455 0,684; 0,921
5 2,456; 4,860 0,922; 0,922
6 4,861; 6,325 0,923; 0,998
7 6,326; 9,511 0,9981; 0,999
8 9,512; 27,873 0,9991; 1,00

[iana3oH 3miHK 3Ha4YeHb | [liana3oH 3aMiHK
cyHKUiT pu3mnKy y

nmoBipHocTi P(y)

thakTuuHa
1 2 20 18

8 6 10 1

10 12 10 8

18 16 2 4

18 19 2 1

19 19 0 1

20 20 0 0

18 18 0 0

19

18

KinbkicTb BariTHux 3aranom
13 npeeknamnciero Bes npeeknamncii

BaritHa M., pe3ynbraTti 06CTeXeHHS: KOHLEeHTpaLlist
[-nimepa — 1,1 mkr/mMn, cymapHi aHtuTina go p2-M-1 -
3,7 Opn/mn. Pesynbratyt reHETUYHOTO TECTYBaHHS: NOni-
mopdiam y reHi PAI-1 675 4G / 5G — reteposuroTa (2),
nonimopdiam y reHi FGB 455 G — A — HopmarbHa romo-
aurota (1); KA - 3,3. BekTop (haktopis X = (X, X, Xngo,
Xon, Xeee) = (1,1:3,3; 3,7, 2; 1). 3HaueHHS DyHKLT pramKy:

y=-11,74+6,25x1,1+0,80%x3,3+1,08x2+1,25x
x1+0,49 x 3,7 =2,998.

IMOBIpHICTb P (y) po3BUTKY Npeeknamncieto y BariTHoi
M. ctaHoBUTb:

P(y) = 1/(1 + exp{-2,998}) = 0,952.

[nsa BM3HaYeHHs BiANOBIAHOCTI NPOrHO30BaHOMO Ta
(hakT4HOTO pU3VKy PO3BUTKY MPEEKNamcii BopsiaKyBa-
TV 3HAYEHHS PYHKLT PU3MKY BCIX BariTHUX (3 KOHTPOMBHOT
rpynu Ta rpynu 3 MNE) Big MeHwux 4o BinbLumnx i noginunu
3HaYEHHS, LLIO OTPUMAnH, Ha 8 BrI3bKKX 3a YNCENBHICTIO
YacCTWH — BOCbMU-KBaHTUNIB (Mabn. 3). Y nepLuy BOCb-
MU-KBAHTUIb YBIMLLINM XIHKW, 3HAYEHHS (OYHKLLT pU3NKy B
AKUX MiHIMarbHi, y Apyry — 3 HACTYMHUMW 32 BEMTUYVHOK
3HaYeHHAMM AOYHKLI py3anky | Tak gani. OcTaHHIo, BOCbMY
BOCbMU-KBAHTWIb, CKManu NawieHTn 3 MakcuMarnbHUMm
3HAYEHHAMM Liei yHKUT. [1ns KOXXHOT BOCbMU-KBAHTU T
nigpaxysany dhakT1yHe Ta NPOrHO30BaHe YMcra BariTHNX
i3 npeeknanMcieto, a TakoX pakT4yHe Ta NPOrHo3oBa-
HE 4nCcna XIHOK i3 HopManbHUM nepebirom BariTHOCTI
(mabn. 3).

3HayeHHs ctatucTukn Hosmer—-Lemeshow, wwo
XapakTepuaye CTyMiHb YXWUIIEHHSI MiXK MPOrHO30BaHUM
YNUCIIOM i crnocTepexyBaHnM, CTaHoBUTL 7,99 npu Kpu-
TUYHOMY 3HaYeHHi CTaTUCTUKK, ske AopiBHIoe 12,59
(p < 0,05), WO CBiAUMTL NPO BUCOKUIA CTYMiHb BiAMNOBIA-
HOCTi Mogeni PakTUYHUM JaHUM.

AHani3 pesynbraTiB CBiAYMTb, LIO MPU 3HAYEHHI
P (0,765) = 0,683 uyncno BariTHMX i3 akTu4yHo Ta
nporHo3oBaHoto kinbkicTio MNE pisko niguLyetbes, a
YUCIO 30POBUX Pi3KO Nagae. ToMy piBeHb 3HaYeHHs P
(0,765) = 0,683 NpUIAHATO SIK KPUTUYHWIA, MPY NEPEBU-
LLIeHHI SIKOro BariTHy Crif BiZHOCUTMW [0 rpyni 3 BUCOKOK
MMOBIpHICTI0 po3BuTKY MNE. YyTnmBicTb 3anponoHoBaHoO1
mogeni ctaHoBuUTb 82,5 % (95 % Cl 74,2-88,9 %), cne-
umgpivHicte — 90,9 % (95 %, Cl 78,3-97.,5 %).

[ns ouiHoBaHHSA edeKTUBHOCTI Cnocoby MporHo3y-
BaHHsA po3suTky [E 1oro anpobysamu Ha rpyni 3i 108
XIHOK, SIKi NPOTEeCTOBaHi B NepLLIOMY TPUMECTPI BariTHOCTI.
Cepep HUx 84 — rpyna 3 NpPOrHO30BaHNM HU3bKUM pU3u-
kom (P (y) <0,683), 24 — 3 n(pOrH030BaH1M BUCOKM pU3u-
kom (P (y) 2 0,683) possutky ME. Y 3 (12,5 %) naujieHToK
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Tabnuus 4. YacTota po3suTKy Npeeknamncii y rpynax nporHosysaHHs, n (%)

Ty Bes npeenawnci
NIErkoro CTYNeHs | cepeaHLOro CTyneHst

7(33,3)

Bucokuit puank (n =21) 9 (42,9)* 5(23,8)

3aranom 12 (57,1)*
Husbkuin pusmk (n = 81) 79 (97,5) 2(2,5)

3aranom 2 (2,5)

0(0,0)

*: BiAMIHHICTb NOKa3HUKIB MiX rpynamu cTatucTuyHo siporiaHa (p < 0,05).

P(y)

o o
® ©

0,7 =

o
()

i

5 4 3 -2 -1 0 1 2 3 4 5

Puc. 1. Tpachik 3anexHocTi iMOBIPHOCTI P(y) po3BuTKy npeeknamncii Bif, 3Ha4eHHs (yHKLIT puauky y.

*: 3HaYeHHs PyHKUiT puanky: Ha oci abeumc (y = 0) — ans BariTHUX 3 rpynn KOHTpomio; npu y = 1 —

AN BariTHuX rpynu 3 ME.

i3 rpynu BMCOKOro puanky i 3 (3,5 %) 3 rpynu H13bKOro
pu3KnKy BariTHICTb Nepepeanack y TepmiH 10—14 TuxHis,
i BOHV Byt BUKITHOYEHI 3 OCTIMKEHHS. Y PeLUTy OLiHMIN
pesynbTaTyi BariTHOCTI Ta nororiB. Y rpyni NporHo30BaHoro
BMCOKOrO PW3WKy BariTHICTb YacTille ycknagHtoBanacs
po3ssuTkom MNE (mabr. 4).

BucHoBKHU

1. BcTaHOBNEHO, LU0 AN BariTHUX i3 npeeknamncieto
npuTamanHi By nokasHukm D-dimer (1,14 + 0,07 vs
0,48 £ 0,03 mkr/mMn), KiNnbKOCTi CyMapHWUX aHTUTIN OO0
B2 M-1 knacis Ig M, Ig G (5,86 + 0,3 vs 4,02 + 0,24),
koegiuieHTa ateporeHHocTi (3,82 £ 0,09 vs. 3,16 £ 0,15)
MOPIBHSIHO 3 KOHTPOIBLHO rpynoto (p < 0,001). KinbkicTb
HOCiiB HOpManbHOT roMo3uroTu reHa cibpuHoreHy f -455
GG y rpyni 3 npeeknamncieto MeHLwe B 1,76 pasa, retepo-
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OpuriHaAbHI AOCAIAXKEHHS

3urotut -455 GA - 6inbLue y 2,23 pasa, HociiB HopManbHOT
romo3urotn 675 5G / 5G reHa iHribiTopa akTMBaTopa
nnasmiHorery 1 Tuny y 2,17 pasa MeHLUe, a natonorivyHoi
romo3urotn 675 4G /4Gy 2,6 pasa GinbLue NOpiBHSHO 3i
3a0poBuMK BariTHUMK (p < 0,05).

2. Ha nigcTaBi oTpyMaHuX JaHMX 3anpornoHoBaHa
MOAEMb 3aneXHOCTi IMOBIPHOCTI PO3BUTKY NpeeKnamncii
y BariTHUX XiHOK Bif piBHst D-dimer, 3HaueHHs KoedillieHTa
aTepOreHHOCTI, KiNbKOCTi aHTUTIN o0 B2 rnikonpoTeidy 1,
HasiBHOCTI nonimopdiamy 455 G — A B reHi chibpuHoreHy
Bi-6754G/5G y reHiiHribiTopa akTueaTopa nnasmiHoreHy
1 TUNy, B SKil BpaxoBaHa ponb Yy PO3BUTKY Mpeeknam-
NCii HE TiNbKWN KOXHOTO OKPEMOTO YMHHUKA, ane i iXHin
CYKYMHWIA BNAKWB.

3. YytnuBicTb 3anponoHoBaHOI Mogeni CTaHOBUTb
82,5 % (95 %, Cl 74,2-88,9 %), cneumdiynictb — 90,9 %
(95 %, 01 78,3-97,5 %).

MepcnekTvBK NoaanbLUKMX AOCHIMKEHb NONAraloTh
y po3pobLii anroputMy paHHix TepanesTu4HmX abo npodi-
NaKTUYHKX BTPyYaHb Yy BariTHKUX rpynii BUCOKOTO PUMKY
PO3BUTKY Mpeeknamncil.
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Predictive value and changes of inducible nitric oxide synthase

expression in patients with rectal cancer under the influence
of antitumor therapy

V. V. Holotiuk, A. Ye. Kryzhanivska, . Ya. Sadovyi, B. B. Tataryn

SHEI “Ivano-Frankivsk National Medical University”, Ukraine

The aim of investigation — to establish the features of INOS expression in the rectum wall under the influence of various
neoadjuvant therapy options in patients with rectal cancer (RC) and to find out its predictive significance.

Materials and methods. In 88 patients with stage II-lll rectal adenocarcinoma we established iNOS expression in the tumor before
and after neoadjuvant radiotherapy (NRT), therapeutic pathomorphosis grade and density ofimmune cell infiltrates. Patients were
divided into 3 groups: 1 — patients after the course of NRT on the tumor site; 2 — patients who underwent chemoradiomodification
of the NRT with drug tegafur; 3 — patients who underwent chemoradiomodification of the NRT with tegafur and L-arginine.

Results. In the tumors of rectal cancer the level of INOS expression by 4.5 times exceeded that in the intact rectum wall
(P < 0.001), correlated with metastatic lesion of the regional lymph nodes (r = 0.55; P = 0.026) and depended on the type of
growth of RC. The level of INOS expression in the tumor prior to treatment in Group 3 patients, in which the high efficacy of
NRT was reported, was 54.61 + 3.55 versus 35.10 + 2.28 CU in the rest of the patients (P = 0.01). After NRT, most Groups
1-2 patients reduced the iINOS expression in the RC tissue — on the average to 37.30 + 4.13 CU, more in the residual
parenchyma as compared to the tumor stroma, while Group 1 patients showed the lowest total immunosensitivity intensity of
iNOS - 24.34 £+ 3.10 CU, and Group 3 patients — the highest — 45.35 + 5.84 CU.

Conclusions. After the use of NRT, iINOS expression in the residual parenchyma of the RC decreased, but in the stroma
the marker expression remained unchanged or there was an increase in the marker expression, which was most inherent
to therapeutic pathomorphosis grades IlI-IV. INOS expression in the RC stroma was highest in patients after NRT with
radiomodification using tegafur and L-arginine and positively correlated with the density of immune cell infiltrates in the tumor.
Evaluation of the preoperative level of iNOS in patients with RC can serve as a predictive test of advisability of NRT used on
the background of radiomodification with L-arginine.

NpeanKTUBHE 3HAUYEHHA Ta 3MiHU eKkcnpecii iIHAyUMOeAbHOi CUHTa3u OKCHAY a30Ty
Y XBOPUX Ha paK NPAMOI KULUKH Nia BNAMBOM NPOTUNYXAMHHOI Tepanii

B. B. TonoTiok, A. €. KpuxaHiBcbka, |. 1. CapoBui, b. b. TatapuH

MeTta po6oTu — Bu3HauMTH ocobnmeocTi 3MiH ekcnpecii INOS y CTiHUi NpsSIMOI KMLLKV Nig, BNAIMBOM 3aCTOCYBAHHS Pi3HUX
BapiaHTiB Heoan toBaHTHOI Tepanii y XBopux Ha pak npsmoi kuwwkw (PIIK), 3'acyBatu ii NpeaykTMBHE 3HaYeHHS.

Matepianu Ta metoau. Y 88 xBopvx Ha ageHokapuuHomy npsamoi kuwwku II-Il ctagin imyHodnyopecLeHTHO BU3HauYunm
ekcnpecito INOS y nyxnuHi 4o Ta nicns Heoa toBaHTHOI npomeHeBoi Tepanii (HIMNT), cTyniHb nikyBansHoro natomopdosy Ta
LLiNbHICTb IMYHOKIITUHHKX iHGbiNbTpaTiB. MMavieHTiB noginunu Ha 3 rpynun: | — xsopi nicns kypcy HIT Ha AingHKy nyxnuHu;
Il — nauieHTn, skum BrkoHanM pagiomogudikaito HMT npenapatom Teradypy; Il — xBopi, siki oTprmany pagiomogudikadito
HIMT npenapatamu Teracbypy Ta L-apriHiHy.

Pesynbratu. Y nyxnuHax PIIK piseHb ekcnpecii INOS B 4,5 pasa nepeBuLlyBaB Taky B iHTAKTHI CTiHLi NPSIMOI KULLKK
(p < 0,001), kopentoBaB 3 MeTacTaTU4HUM ypaXXeHHsAM perioHapHux nimgosyanis (r = 0,55; p = 0,023) i 3anexas Big TUNy
pocTy PIIK. PiBeHb ekcnpecii INOS y nyxmuHi go nikyBaHHs y xBopux Il rpynu, B Sikux KOHCTaToBaHa BUCOKa ePeKTUBHICTb
HIMT, ctaHoBuB 54,61 + 3,55 npotu 35,10 + 2,28 ym. og. y pewTu xBopux (p = 0,01). Micna HNT y GinbwocTi xBopwx -1 rpyn
BU3HauMM 3HkeHHs excnpecii INOS y TkanuHi PIMK y cepeaHbomy 1o 37,30 4,13 ym. oa,., 6inbLue B pe3vayarnbHii napeHximi
MOPIBHSIHO 3i CTPOMOHO MyXJMHW. Y XBOPUX | rpynu 3apeecTpyBani HaMeHLLy CyMapHy iHTEHCUBHICTb iMyHocurHany iINOS
(24,34 £ 3,10 ym. og.), a y xBopux lIl rpynu — Hameuy (45,35 + 5,84 ym. o).

BucHoBku. Micns 3actocyBanHs HMT excnpecis INOS y peauayanbHiii pakosiit napexximi PTK sHuxyeTbCs, ane y cTpoMi
3anuLiaeTbest 6e3 3MiH UM CNoCTepIraeTbCs 3POCTaHHS ekcnpecii Mapkepa, sike € HanbinbL xapaktepHum ans llI-1V ctyneHis
natomopdo3y. Ekcnpecis iNOS y ctpomi PTK Hareuwa y xsopwix nicnsa HIT i3 pagiomogudikauieto Teracpypom, L-apriHiHOM i
MO3UTUBHO KOPESTOE 3i LLINBHICTHO iMYHOKMITUHHUX iHAiNbTpaTiB y MyxmmHi. BusHayeHHs foonepavinHoro pisHst INOS y xBopux
Ha PIK moxe 6yT1 npeanKTMBHAM TECTOM AOLINbHOCTI 3acTocyBaHHs HIT i3 noTeHLitoBaHHAM L-apriHiHOM.

MpeAnKTUBHOE 3HaYUEHUE U UMEHEHUS IKCNPECCHU UHAYLMOEAbHOW CUHTa3bl OKCHAA
a30Ta y 60AbHbIX paKoM NPAMOW KULUKH NOA BAUSSHUEM NPOTUBOONYXOAEBOM Tepanuu

B. B. lonoTiok, A. E. KpbkaHuBckas, WU. fl. Caposeii, B. B. TatapuH

Llenb paboTbl — onpeaen1b 0co6eHHOCTU n3MeHeHuin akcnpeccin INOS B cTeHKe NPSIMON KWLLIKW MOZ, BIUSIHUEM NPUMEHEHNS!
pasnyHbIX BApMaHTOB HEOAIbIOBAHTHOM Tepaniv Y 6ombHbIX pakom NpsiMoi kuLLku (PIK) v BbISICHUTL e NpeaykTMBHOE 3HaYeHMe.
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Marepuanb! u MmeToApbl. Y 88 60MbHbIX C afeHOKapLIMHOMOW NpsiMoi kuwkw |11 ctaguii uMmyHognyopecLEHTHO onpeaensiiv
akcnpeccuio iINOS B onyxonu 4o 1 nocne HeoagblBaHTHOM nyyeBoit Tepanum (HI1T), creneHb nevebHoro natomopdosa
MMOTHOCTb MMMYHOKNETOUHbIX MH(UNLTPATOB. MauneHToB nogenunu Ha 3 rpynnbl: | — 6onbHble nocne kypca HITT Ha 30Hy
onyxonu; Il — naumeHTbl, koTopble nonyyunu paguomopudukaumo HIT npenapatom Teradypa; Il — GonbHbIE, KOTOPLIM
nposenu paguomoaudvkaumio HIT npenapatamu Teradypa n L-apruHunHa.

Pesynkratkl. B onyxonsx PIK ypoeeHb akcnpeccumn iNOS B 4,5 pa3a npeBbilan TakoBOW B MHTAKTHOW CTEHKe NpsMon
kwku (p < 0,001), koppenupoBan ¢ MeTacTaTM4ECKUM MOpaXeHWeM permoHapHbix numdoyanos (r = 0,55; p = 0,026) n
3aBucen ot Tuna pocta PIK. YpoeeHb akcnpeccun iNOS B onyxonu 4o nedenmns y 6onbHbix I rpynnbl, y KOTOpbIX KOHCTATU-
poBaHa Bbicokasi achpekTvHOCTb HITT, coctasun 54,61 + 3,55 npotus 35,10 £ 2,28 y. e. y ocTanbHbIx 6onbHbIX (p = 0,01).
Mocne HNT y GonbwwmHcTea 60nbHbIX |-l rpynn oTMevanu cHkerne akcnpeccumn iINOS B Tkann PIK — B cpegHem po 37,30
+4,13y. e., B 6onbLUel cTeneHn B pe3nayarnbHON NapeHXMMe Mo CPaBHEHWIO C CTPOMOW Onyxonu. Mpu aTom y GonbHbIX |
rpynnbl 3aperMcTpUpOBanv HAMMEHBLLIYH CYMMapHY0 MHTEHCUMBHOCTL MMMYHocurHana iNOS (24,34 + 3,10 y. e.), a y 60mnbHbIX
Il rpynnbl — HamBbICLyto (45,35 + 5,84 y. e.).

BoiBoapbl. Mocne npumeHenus HITT akcnpeccus iINOS B pesnpyarnsHoi pakoBon naperxume PIIK cHnkaeTcs, ogHako B
CTpOMe OCTaeTcsi 6e3 U3MEHEHMI UM OTMEYAIOT POCT 3KCNPECcUn Mapkepa, 4To Hanbornee xapaktepHo ans cnyyaes -1V
cteneHun natomopcposa. Akcnpeccust INOS B ctpome PIK camas Bbicokast y 6onbHbix nocne HITT ¢ npumerexnem Teradypa
1 L-apruHuHa v nonoXuTensHO KOppenupyeT ¢ NMOTHOCTbI0 MMMYHOKNETOUHbIX MHAMNBTpaToB B onyxonu. Onpeaenexve
foonepauyoHHoro ypoBHs iINOS y 6onbHbIx PTK MOXET cnyxuTb NpeankTMBHBIM TECTOM LienecoobpasHoCTy NpUMeHeHs

HIT ¢ noteHuupoBaH1eM L-apriHuHoM.

Redox-dependent NO molecules play an important role
in regulation of the proliferative processes of cancer cells
due to metabolic, damaging and signaling ways [1,2].
Nowadays, it is known that nitric oxide (NO) in relation to
malignant neoplasms can exhibit dual activity — both to
stimulate tumour growth, and to cause antitumor effect,
while the direction of action of NO in the tumours primar-
ily and the most depends on its concentration [3,4]. NO
can also have a great effect on other aspects of tumour
biology, including angiogenesis and metastasizing [1,3].
It has been found out that inducible nitric oxide synthase
(INOS) is the main source of NO synthesis in tumours.
Possessing the ability to synthesize large volumes of
NO over a long period of time, INOS functions as a rule
in response to cell activation by cytokines or bacterial
antigens [5]. In a short time, it has the ability to increase
the concentration of NO fortyfold or more, depending on
the intensity of the stimulating factor [2]. Nitric oxide on
exposure to iINOS is formed by a two-stage hydroxylation
reaction of the citrulline cycle from L-arginine, resulting
in stoichiometrically formed nitric oxide in the free radical
form (NO) and L-citrulline [6]. Nitrogen oxide produced by
iNOS in large amounts is toxic. It enables NO to perform
in the body both protective functions (neutralize tumour
and bacterial cells), and to participate in pathological
processes, inducing apoptosis [7].

Considering the importance of NO in the pathoge-
nesis of malignancy and the mechanisms of antitumor
therapeutic effects, researchers in various countries
investigate the characteristics of the biological system of
NO synthesis in colorectal cancer tumors, which serves as
a basis for the development of new therapeutic approach-
es and personalization of patients treatment. However,
nowadays, literature data on the characteristics of INOS
expression in colorectal cancer tumors, its prognostic
and predictive value are ambiguous and require further
study [8-10].

The aim

To establish features of INOS expression in the rectum
wall under the influence of various neoadjuvant therapy
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options in patients with rectal cancer (RC) and to find out
its predictive significance.

Materials and methods

The results of the examination of 88 patients with RC
who were treated in the Precarpathian clinical oncological
center have been analyzed. 50 patients were diagnosed at
stage II (T, ,N,M,) and 38 - stage Ill (T, N, ,M,) of the dis-
ease. The mean age of the patients was 61.30 + 1.29
years (from 45 to 74 years), there were 47 (53 %) male
patients, and 41 (47 %) female patients. All patients
had a verified stage Il-lll adenocarcinoma. Diagnosis,
stage of the disease and the presence of metastases
were established in accordance with the requirements
of evidence-based medicine (by performing clinical
and instrumental examinations and pathomorphologi-
cally). The research was performed in accordance with
the principles of conducting biomedical research involving
human subjects set forth in the World Medical Association
Declaration of Helsinki.

Depending on the treatment received, the patients
were divided into 3 groups:

Group 1 included 30 patients who received the course
of neoadjuvant radiation therapy (NRT) on the tumor site
to a total focal dose of 3840 Gy (single focal dose —
2.0-2.5 Gy, 5 sessions per week) without the use of ra-
diomodifiers with surgical after-treatment 4-6 weeks later.

Group 2 included 29 patients who received a similar
course of NRT with the chemoradiomodification with
tegafur at a dose of 800 mg twice per os daily to patients
weighing up to 70 kg or 1200 mg three times daily to pa-
tients with a weight of more than 70 kg during the whole
course of the NRT.

Group 3 included 29 patients who underwent
the same course of NRT, and besides tegafur they
received L-arginine infusions in a dose of 100 ml per 1
hour before the radiotherapy session (4.2 % solution of
L-arginine hydrochloride), which, being a substrate for
iNOS, is a precursor of NO formation in the tumour tissue.

The object of our study were fragments of intact
gut 3 cm from the edge of the tumor and RC samples
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DAPI iNOS

Fig. 1.iINOS expression in rectal cancer patients before treatment: high level of INOS expression in the cytoplasm of atypical epithelial complexes of rectal cancer (Immunofluorescence

microscopy). Magn. x200.

DAPI: nuclei visualization, iNOS: immunosignal of iNOS in the tumor tissue.

obtained during the biopsy before the treatment onset
and from the surgical material. Single tissue plate was
dissected from three tumor zones (peripheral, interstitial,
and central) for histopathologic investigation of RC sur-
gical material. Histologic sections on the upper, middle
and lower levels of paraffin blocks were made, thus nine
sections from each operated patient were analyzed. Serial
paraffin sections 4-5 microns thick were stained with he-
matoxylin and eosin. Microscopy and photographing were
performed on a microscope of Leica DME (Germany) at
x40, x100, x200 and x400 magnifications. Therapeutic
pathomorphosis grade was estimated according to
G. O. Lavnikova, the density of immune cell infiltrates —
morphometrically.

Localization and endogenous expression levels of
iNOS were assessed by immunofluorescence imaging
techniques which was performed in sections of biopsy and
RC surgical material 4 ym thick. Anti-NOS2 (Santa Cruz,
CA, USA, titer 1: 200) was used as primary antibodies.
Alexa Fluor 546 (Invitrogen, USA, titer 1: 500) was used as
secondary fluorescein-containing antibodies. Cell nuclei
were visualized using 4.6-diamino-2-phenylindole (DAPI,
1.5 mg/ml), which was added to the phosphate buffer on
the last washing. Immune positive tissues were investi-
gated using a Zeiss LSM 510 laser confocal microscope
with a 32-channel automatic polychromatic META detector
(GaAsP) and an oil-immersion lens 40X/1.4NA. Five ran-
domly chosen zones were photographed at each section.
Analysis of the detected immune signal intensity was
performed using the ImageJ 1.48 software. Variational
and statistical analysis was performed using the appli-
cation Statistica v.6.1 (s/n: RGXR412D674002FWCT7).
The normal distribution was evaluated according to
the Shapiro-Wilk test. Digital information of all clinical
investigations was processed by variance statistical
method calculating the mean value (M) and its error (m).
The significance of difference between two means was
calculated by Student’s t-test (t). Correlation analysis
with calculation of Pearson’s correlation (r) was used to
establish the relationship between the studied indices. The
difference between the values was considered reliable if
significance value was 95 % (P < 0.05).
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Results of research

The total level of the INOS immune signal in the mucous
membrane of the rectum in patients with rectal cancer
(RC) before treatment was low, amounting to an average
of 10.98 + 1.07 conventional unit (CU). Expression of
the marker was found mainly in the pericapillar stromal
components of lamina propria of the mucous membrane
in the areas of immunocytes aggregation. Immunosignal
was recorded in the form of single foci of high intensity,
often diffuse, and less frequently in the form of macro-
granular nature. In the cytoplasm of epithelial cells, both
luminal and basal part of the intestinal crypts, isolated
foci of iNOS expression of moderate to low intensity
were detected. They were irregular and characterized
by a diffuse distribution of the marker with concentration
predominantly in the zone of the basal cell pole and
the juxtanuclear zone.

In RC tumors, the total INOS expression was 4.5 times
higher than in the adjacent rectal mucosa (P < 0.001)
and averaged 49.21 + 3.52 CU. At the same time, INOS
immunosignal was detected both in the cells of cancerous
glands and in the tumors stroma. Quantitative analysis
showed that the total intensity of INOS expression in stro-
mal cells of RC exceeded that in tumor parenchyma cells
by 24% (52.54 £ 4.29 and 42.47 + 3.18 CU respectively,
P =0.037). The marker in the RC tissue was unevenly
distributed, in particular, within the stroma the immu-
nosignal of INOS was visualized mainly in the areas
of immune-cell infiltrates. At the same time, full visual
fields, where only the background level of the marker
was detected in the cancerous cells, alternated with
sites of high iINOS immunosensitivity in most cells of
the cancerous epithelium parenchyma. In such cases,
the iINOS expression was equal across the perimeter
of atypical cancerous glands, and in the epitheliocytes
themselves —homogeneous, high and medium intensities
with predominance in the cytoplasm of parabasal cell parts
(Fig. 1).

The level of INOS expression in tumor tissue in pa-
tients with RC did not correlate with age, sex, localization,
tumor size and differentiation grade, but at the same time,
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Fig. 2. Indicators of iINOS expression within residual cancer parenchyma in patients with RC
of groups 1-3 depending on the post-radiation pathomorphosis grade.

%: portion of -l pathomorphosis grades for each group of patients is indicated; patients with
pathomorphosis grade IV are not reflected because of residual cancer parenchyma absence, so
the sum of the number of patients in subgroups, depending on the pathomorphosis degree is less
than the total number of patients in the corresponding groups.
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Fig. 3. Indicators of INOS expression within the tumor stroma in patients with RC of groups 1-3
depending on the post-radiation pathomorphosis grade.

%: portion of I-1V pathomorphosis grades for each group of patients is indicated.

we found a positive relationship between iNOS expression
and the number of registered lymph nodes with metas-
tases. Thus, in the subgroup of patients with criterion
N, ,, the average INOS expression was 58.63 £ 6.11 CU,
whereas in the absence of metastases in the lymph
nodes — 41.30 £ 5.05 CU (r = 0.55; P = 0.026). Also,
a statistically significant relationship was recorded with
respect to the type of growth of RC: in the exophytic
tumors the iNOS index was 43.13 £ 5.27 CU, in cases
of tumors with endophytic and mixed types of growth —
61.16 £7.19 (P = 0.021).

In order to investigate the effect of INOS expression
level in the tumor on the direct effect of NRT, the relation-
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ship between marker expression and the level of treatment
post-radiation pathomorphosis was studied. At the same
time, the efficacy of the therapy was taken low for patho-
morphosis grades |-l and considered high in the cases of
pathomorphosis Ill-IV grades. It was found that the level
of INOS expression in the tumor before treatment in
groups 1-2 patients, for which in the future high efficiency
of NRT was registered, slightly exceeded that in patients
with a low sensitivity to the received treatment: the rate
was 50.24 +4.09 and 46.67 + 5.47 CU respectively, while
the difference in average values was unreliable (P > 0.05).
Patients in the 3 group experienced a similar trend, but
the difference in rates was more significant and reliable,
accounting for 54.61 + 3.55 and 35.10 + 2.28 respectively
(P=0.01). This suggests that patients with high INOS levels
in the tumor are more susceptible to NRT in the background
of radiomadification using the precursor of biological syn-
thesis of NO, which confirms the pathogenetic feasibility
of its usage for this purpose.

After the use of NRT, in the majority of groups 1-3
patients, decrease in the INOS expression in the RC tis-
sue was observed — on average up to 37.30 £ 4.13 CU.
Negative dynamics was significantly more pronounced in
the areas of residual cancer parenchyma as compared
with the stroma, where the reduction in INOS expression
after the performed treatment was negligible and unreli-
able by contrast to the baseline (Fig. 2, 3).

Moreover, in some cases, even an increase in
the total intensity of the INOS immune signal in the tumor
stroma was noted. This phenomenon was the most char-
acteristic for group 3 patients, where iNOS expression in
stromal elements exceeded the parameters of groups 1
and 2 patients and increased in parallel with the grade
of therapeutic pathomorphosis. It was the largest in
cases of grade IV pathomorphosis on the background of
the complete lack of viable cancer parenchyma (Fig. 3).
Obviously, the latter is associated with a large area of
reactive cell infiltration of functional-active iNOS-ex-
pressing macrophages and leukocytes, which take part
in the postradiational reorganization of irradiated tissue
and regulation of desmoplastic reactions.

The same cause, in our opinion, is the basis for dif-
ferent mean total INOS expression in the tumour tissue at
this stage of the study taking into account the distribution
of patients to experimental groups. In particular, group 1
patients showed the

lowest total INOS immunosignal intensity —
24.34 + 3.10 CU, group Il patients — 38.30 + 4.41 CU
and group IV patients the highest — 45.35 + 5.84 CU
(the difference between the mean values of groups 1-2
and groups 1-3 was relevant — correspondingly P =0.019
and P = 0.013) (Fig. 4).

Indicated dynamics corresponded to different den-
sity of immune cell infiltrates established in the study
of the post-radiation pathomorphosis parameters in
the histopreparations of RC and correlated in the groups
of patients as 1 <2 < 3.

Discussion

Macrophages, which are the part of peritumoral
inflammatory infiltrates, can provide radiosensibilization
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of the neoplasm due to the secretion of proinflammatory
cytokines, therefore increasing secondarily the expression
and functional activity of INOS in tumor cells [1,4,8]. Thus,
taking into account the data received in our study, it is
suggested that the administration of L-arginine hydrochlo-
ride to the patients with RC before the irradiation session
contributes to increased synthesis of endogenous NO in
the neoplasm as a result of INOS expressed by neutro-
phils and activated (M1) macrophages activity, which is
known to possess the ability to increase the sensitivity of
the tumor to ionizing radiation [1,2].

Conclusions

1. 4-6 weeks after the completion of NRT iNOS ex-
pression in residual parenchyma of the RC decreases, but
in the stroma remains unchanged or there is an increase
in the marker expression, which is the most inherent to
pathomorphosis grades IlI-IV.

2. The iINOS expression in the stoma of RC was
highest in patients after the NRT on the background of
radiomodification with tegafur and L-arginine and positive-
ly correlated with the density of immune cells infiltrates
in the tumor.

3. Evaluation of the preoperative level of iNOS in
the tumor in patients with RC can serve as a diagnostic
predictive test of advisability of radio-modification using
L-arginine in the course of NRT.
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The influence of bronchial asthma control level on the quality
of life indices

0. V. Herasymova?, T. L. Protsiuk?, L. O. Protsiuk?, N. M. Surkova?, L. D. Kotsur?,
0. V. Kuleshov*

INational Pirogov Memorial Medical University, Vinnytsia, Ukraine 2Vinnytsia Regional Children’s Clinical Hospital, Ukraine

Key words: Objective — to study the indices of general and specific quality of life in schoolchildren, depending on the level of bronchial
bronchial asthma, asthma control.
quality of life, . . . . . . .
children. Materials and methods. Quality of life parameters of 189 in-patients with BA, aged 6—17 years and 95 controls were studied.
Parallel questioning with subsequent analysis of quality of life indices in 189 parents of BA children and 95 parents of the control
pathologi group children was performed. General QL was evaluated using PedsQL (Pediatric Quality of Life Inventory 4.0). Specific quality
athologia

of life was evaluated using specific quality of life questionnaire for the children ill with bronchial asthma — PAQLQ (Pediatric
Asthma Quality of Life Questionnaire). Statistical analysis of the data obtained was done by variance statistical methods using

DOI: the standard program package of multivariate statistical analysis Statistica 6.0
10.14739/2310-1237.
2018.2.141394 Results. The study found the index of physical functioning to be 43.6 [31.3-62.5] points in the children with UC BA,

53.1 [37.5-68.2] points in those with PC BA, being significantly lower as compared to the control group children — 79.6
[66.0-100.0] points (P < 0.001). Physical functioning index in the children with UC BA was 1.7 times lower as compared
to those with C BA. Comparison of the indices in those with PC BA — 53,1 [37.5-68.2] points and C BA — 74.1 [50.0-76.0]
points, showed that physical activity in the children with PC BA was significantly lower as compared to those with C BA
(P < 0.001). The analysis showed no significant difference between the answers of the children with asthma and their
parents. No significant difference between the answers of healthy children’s parents and the children themselves was
revealed as well (P > 0.05). The cumulative index of QL was dependent on the level of BA control. It was 2.5 [1.4-3.6]
points in the children with UC BA, being significantly lower as compared to those with PC BA — 3.9 [2.8—4.9] points, and C
BA - 6.2 [5.6-6.8] points (P < 0.001); and in the children with PC BA this index was significantly lower as compared to those
with C BA (P < 0.01).
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Conclusions. Along with traditional methods of assessment of respiratory function and laboratory indices of
inflammatory process activity in bronchial asthma, study of physical and mental health, social activity, general well-
being and many other parameters of quality of life, as well as the influence of treatment on these parameters should be
carried out.

Kntouosi croBa: Bnaus piBHﬂ KOHTPOAIO 6p0HXiaAbH0i acTMM Ha NOKa3HUKU AKOCTi XXUTTA B AiTeﬁ
6poHxianbHa acTMa,

AKICTb XUTTA, ATTH. 0. B. lepacumoBa, T. A. Mpouok, A. 0. Mpoutok, H. M. Cypkosa, A. A. Kouyp, O. B. Kyaewuos

Matonoris. - 2048, - MeTa pob0oTH — BUBHYMTW NOKA3HMKM 3aranbHoi Ta cneumndivHoi akocTi xuTTs (AXK) B AiTei WKINbHOIO Biky 3aN€XHO Bif piBHS
T. 15, Ne 2(43). - KOHTPOO BA.

C.204-209 Matepianu Ta metogum. Iig Yac JOCNIMKEHHS BUBYAM napameTpm saKocTi xutts 189 xsopux Ha BA Big 6 0o 17 pokis i 95

LiTei KOHTPOMbHOI rpynu. MapanensHo 3aiMCHUNM ONUTYBAHHA Ta aHania NOKa3HWKIB SKOCTI XUTTA 189 BaTbkiB aiTel, ski
xBopi Ha BA, Ta 95 GatbkiB AiTen KOHTPONbHOI rpynu. OuiHIoBaHHS 3aranbHoi AXK BUKOHaNM 3 BUKOPUCTAHHSAM 3arasibHo-
ro OnuTyBanbHUKa OLliHOBaHHS AKoCTi XuTTS B neaiatpii — PedsQL (Pediatric Quality of Life Inventory 4.0). OuintoBaHHs
crneumndivHoT AKOCTi XUTTS NPOBOAMMM 3@ JONOMOIOK CNeLmMdIiHYHOr0 ONUTYBanbHUKa 3 SKOCTI XWUTTS OiTel, SKi XBOpi Ha
OpoHxianeHy actmy — PAQLQ (Pediatric Asthma Quality of Life Questionnaire). CtatcTiyHe onpautoBaHHs pesynsTaTis
BUKOHanN 3a [OMOMOrOK METOAIB BapiaLliHOi CTAaTUCTUKN 3 BUKOPUCTaHHAM CTaHAApTHOrO nakeTta nporpam 6aratomipHoro
BapiayiiHo-cTaTUCTMYHOrO aHanisy Statistica 6.0.

Pesynkratu. BctaHoBunK, WO nokasHUK ¢isnyHoro yHKUioHyBaHHs B Aiteit i3 HK BA ctaHoeuB 43,6 [31,3-62,5] 6ana, B
aiten i3 UK BA - 53,1 [37,5-68,2] 6ana Ta 6yB BiporigHO MEHLLMM MOPIBHSHO 3 AiTbMU KOHTPOIbHOI rpynn — 79,6 [56,0-100,0]
6ana (p < 0,001). MokasHuk ianyHoro gyHKUiOHyBaHHs B Aite i3 HK BA 6yB B 1,7 pa3a MeHLIMM MOPIBHSHO 3 AiTbMY, Y
koTpux Byna K BA, a nopisHtotouM Liei nokasHuk y aitei is YK BA — 53,1 [37,5-68,2] 6ana Ta K BA — 74,1 [50,0-76,0] 6ana,
BCTAHOBWIH, L0 (hi3nyHa akTUBHICTb Y AiTel i3 YK BA BusiBunacs siporigHo Hk4oto nopisHsaHo 3 K BA (p < 0,001). Axanis
OL|iHIOBaHHS NMOKA3HWKIB 3arasibHOT AKOCTi KUTTA AiTbMY Ta iXHiMU GaTbkamm 3anexHo Bif piBHS KOHTpoI0 BA 1aB MOXNMBICTb
BCTAQHOBWTY, LLO BIPOriZHOT Pi3HNLI MiX BiAnoBIAsMU ZiTei 3 acTMO0 Ta ixHiMu GaTbkamu He 6yno, a Takox He BCTAHOBWIN
BIpOriAHOT Pi3HML Mix BignosiasMu 6aTbkiB 30opoBux Aiten i camumm aitbMu (p > 0,05). CymapHuii nokasHuk XK mas oco-
6nmBocCTi 3anexHo Bif piBHA koHTponto BA. Tak, y aiten i3 HK BA BiH ctaHosuB 2,5 [1,4-3,6] 6ana Ta byB BiporiaHO MEHLLMM
nopiBHsiHO 3 AitbMu 3 YK BA — 3,9 [2,8-4,9] 6ana Ta K BA - 6,2 [5,6-6,8] 6ana (p < 0,001), B aitei i3 YK BA Leit nokasHuk
6yB BipOriZHO MEHLUMM NOpiBHSHO 3 AiTbMM 3 K BA (p < 0,01).

BucHoBku. MNopsa i3 TpaguuiiHuMmM MeTofamm oLiHIoBaHHS (OYHKLi 30BHILUHBOTO ANXaHHs Ta TabopaTopHMX NOKa3HMKIB
aKTWBHOCTi 3anarnbHOro npoLecy Npu BGpoHxianbHi acTMi HeobXigHO NPOBOAUTU OOCTEXEHHS (PI3UYHOTO Ta MCUXIYHOTO
3[0pOB’s, COLlianbHOI aKTUBHOCTI, 3aranbHoOro obpobyTy i Barato iHLWKMX NOKA3HMKIB AKOCTI XXWUTTS, @ TaKoX BMIMBY JiKy-
BaHHS Ha HUX.
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BAusiHUE YPOBHA KOHTPOAA 6p0HXMaI\bH0ﬁ aCTMbl Ha NOKa3aTeAU KayeCTBa XXU3HU Y AeTen

E. B. lepacumosa, T. A. Mpoutok, A. A. Mpoutok, H. M. CypkoBsa, A. A. Kouyp, A. B. Kyaewos

Llenb pa6oTbl — 13y4nTb nokasatenu obLiero 1 crneuududeckoro kadectsa xusHu (KX) y geteit wkonbHOro Bospacra B
3aBMCUMOCTM OT YPOBHS KOHTpons BA.

Matepuanbi n MeTogbl. B xoae uccnenoBaHns Usyyany napameTpbl kavecTsa xusHu 189 6onbHbix BA feTeii B Bo3pacte
ot 6 80 17 net n'y 95 AeTen KOHTPONbLHOW rpynnbl. MapannensHo NPOBOAWIN ONPOC M aHanM3 nokasarernemn kavyecTBa Xu3Hu
189 poauTenein geten, 6onbHbIX BA, 1 95 poguteneii geten koHTponbHOM rpynnbl. OueHky obwero KX nposogunm ¢ mc-
nonb3oBaH1eM oBLLEro OMPOCHMKA OLIEHKM KavecTBa xu3Hu B neguatpum — PedsQL (Pediatric Quality of Life Inventory 4.0).
OueHKy cneLmgryeckoro kKa4ecTsa X13HU NPOBOAUIM C MOMOLLbH CNELMUYECKOro ONMPOCHUKA MO KaYeCTBY XU3HU AETEN,
6onbHbIX bpoHxmaneHon actTmon — PAQLQ (Pediatric Asthma Quality of Life Questionnaire). Ctatuctiyeckas obpabotka
MOSyYEHHbIX PE3yNbTaToB NPOBEAEHA C MOMOLLBK METOLOB BapUaLMOHHON CTAaTUCTUKA C UCMONb30BaHMEM CTaHOAPTHOMO
naketa nporpamMmm MHOTOMEPHOTO BapyaLMOHHO-CTaTUCTUYECKoro aHanusa Statistica 6.0.

Pe3ynkraThl. YCTaHOBMEHO, YTO nokasaternb gmanyeckoro dyHKumoHnposaHus y aeten ¢ HK BA coctasun 43,6 [31,3-62,5]
6anna, y geteit ¢ YK BA - 53,1 [37,5-68,2] Ganna v 6bin JOCTOBEPHO MEHBLLUMM MO CPABHEHWIO C AETbMU KOHTPOMNBHOM
rpynnel — 79,6 [56,0-100,0] 6anna (p < 0,001). Mokasatens dmsnyeckoro dyHKuoHnpoBanus y aeteit ¢ HK BA 6bin B 1,7
pasa MeHbLLE Mo CPaBHEHUIO C AETbMY, Y KOTOPbIX AnarHocTposaHa K BA, a npu cpaBHeHUM JaHHOTO nokasaTens y AeTei
¢ YK BA n K BA (53,1 [37,5-68,2] n 74,1 [50,0-76,0] 6anna cOOTBETCTBEHHO), YCTAHOBMNEHO, YTO (hu3nyeckasi akTUBHOCTb
y petenn ¢ YK BA okaszanacb [ocToBepHO Hinke no cpaBHeHumto ¢ K BA (p < 0,001). AHanu3 oueHkv nokasatenew obLuero
KayecTBa XW3HW AETbMU U X POLUTENSIMU B 3aBUCUMOCTU OT YPOBHSI KOHTPONSt BA N03BONMN yCTaHOBUTb, YTO JOCTOBEPHOM
pasHuLbl Mexzay OTBETaMW [eTel C acTMOW U UX POAMTENsIMM He Bbino, a Takke He YCTaHOBMNEHO AOCTOBEPHON pasHMLbI
Mexzay OTBeTaMu PoauTeNen 30opoBbIX AeTer 1 camumm aetbmu (p > 0,05). YcTaHOBMEHO, YTO CyMMapHbIi nokasatens KK
3aBUcen oT YpoBHs KoHTpons BA. Tak, y aetelt ¢ HK BA oH 6bi1 fOCTOBEPHO MEHBLLIMM MO CpaBHEHNIO ¢ AeTbMu ¢ YK BA 1
K BA (2,5 [1,4-3,6] no cpasHeHuto ¢ 3,9 [2,8-4,9] n 6,2 [5,6-6,8] 6anna cooteeTcTBEHHO, p < 0,001).

BoiBogbl. Hapsigy ¢ TpaguuvoHHbIMY MeTofamy OLEHKU (hyHKUMM BHELLHErO AblXaHusi U NabopaTopHbIX nokasaTenei
aKTMBHOCTW BOCManMTenbHOro npoLecca y 6orbHbix BA Heobxoaumo NpoBoanTbL 00CnenoBaHNe U3NYECKOTO 1 NCUxmYe-
CKOrO 3[10POBbSi, COLMaNbHOIM aKTUBHOCTM, 0BLLEero Grnarononyyms u apyrux nokasartenen kayecTsa Xu3Hu, a Takke BrUsHUS

Jle4yeHns Ha 3TU nokasartenu.

Topicality

Bronchial asthma (BA) is one of the most prevalent
chronic diseases of the respiratory organs. In recent
years the world scientists have been searching for ways
to achieve and maintain BA control, to elaborate effective
and safe therapy methods as well as to study the influence
of therapy on the quality of life [1]. Every year the criteria of
BAdiagnostics and treatment are reviewed and improved,
but many issues are still unsolved [2].

Chronic course of the disease, attacks of expiratory
dyspnea, awakening at night, poor exercise capacity, ne-
cessity of constant availability of first aid drugs, limitations
in occupation choice and social activity — all these factors
greatly affect quality of life in the children with BA [3].

Over 30% of children suffering from BA experience
communicative limitations and adaptation difficulties,
and every third sick child considers himself different from
the children of his age [4]. These characteristic features,
typical of adolescence, can influence the attitude of
the child to the disease and its treatment [5,6].

The impact of the disease extends to emotional,
physical and social aspects of the patients’ life. Associ-
ated depressive disorders greatly affect the quality of life
(QL) of BA children, being indicative of great significance
of psycho-emotional state in the children suffering from
asthma [7].

Quality of life in BA patients is influenced much by
the period of disease course. Exacerbation of BA con-
siderably limits physical activity, enforces the importance
of physical and emotional problems, reduces the vitality,
influences the mental health, decreases social activity
and worsens the patient’s subjective perception of his

Pathologia. Volume 15. No. 2, May — August 2018

general state condition. In recent decade attention is being
increasingly focused on the problem of quality of life in
BA and its impact on general state of health [2,6-8]. The
concept of BA therapy has been changed: improvement
of quality of life has become its aim along with the relief
of symptoms and effective disease control.

Objective

To study the indices of general and specific quality of life
in schoolchildren, depending on the level of bronchial
asthma control.

Materials and methods

Quality of life parameters of 189 in-patients with BA,
aged 6-17 years, treated at Pulmonology Department
of Vinnytsia Regional Children’s Clinical Hospital and 95
controls were studied. Parallel questioning with subse-
quent analysis of quality of life indices in 189 parents of
BA children and 95 parents of the control group children
was performed. General QL was evaluated using PedsQL
(Pediatric Quality of Life Inventory 4.0), developed by
J. Varni in 1999, USA [9]. The questionnaire PedsQL
consisted of 23 questions, united in the following scales:
physical functioning (8 items), emotional functioning (5
items), social functioning (5 items), school functioning (5
items). The questionnaire included two forms: for the chil-
dren and for the parents. Modules for the children and
those for the parents were similar in contents but differed
somewhat in the forms of questions. Total score was
calculated by 100-point scale after recoding — the higher
the score, the higher quality of life. Specific quality of life

KnaloueBble croBa:

6poHxu1anbHas
acTMa, KayecTso
XU3HU, ASTU.
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Fig. 1. Indicators of the general quality of life in children depending on the level of control of

asthma (points).
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was evaluated using specific quality of life questionnaire
for the children ill with bronchial asthma — PAQLQ (Pedi-
atric Asthma Quality of Life Questionnaire), developed by
E. F. Juniperin 1996, UK [10]. 35 children with controlled
bronchial asthma (C BA), 30 children with partially con-
trolled (PC) BA, 124 children with uncontrolled (UC) BA
were interviewed in the study, and three clinical groups
identical by age and sex were formed. The questionnaire
included 23 questions: 10 items on the patients’ perception
of their symptoms (attacks of asphyxia, dyspnea, cough,
wheezing, chest tightness, labored expiration, sleep
disorders, weakness), 8 items — on the emotional state,
5 items — on the physical activity. Total score was calcu-
lated by 7-point scale after recoding, the higher the score,
the higher QL of children. Besides, cumulative index of
specific QL was calculated.

The diagnosis was made in accordance with the cri-
teria of unified clinical protocol of primary, secondary
(specialized) medical diagnostics “Bronchial asthma in
children”, adopted by the Order of Ministry of Health of
Ukraine Ne 868 of October 8, 2013, and based on the clas-
sification of BA in children, adopted by the Xl Congress
of Pediatricians (2010, Kyiv). The children were divided
into groups according to BA control level, determined by
asthma control test (ACT-test). Group 1 consisted of 124
patients (65.60 + 3.45 %) with uncontrolled course of
the disease (UC BA). Group 2 consisted of 30 patients
(15.90 £ 2.65 %) with partially controlled BA (PC BA) and
35 patients (18.50 + 2.82 %) with controlled BA(C BA).

Statistical analysis of the data obtained was done by
variance statistical methods using the standard program
package of multivariate statistical analysis Statistica 6.0
Ne AXXR718B346705FA. The normal distribution was
evaluated according to the Shapiro-Wilk test. Digital
information of all clinical investigations was processed
by variance statistical method calculating the mean val-
ue (M) and its error (m). The significance of difference
between two means was calculated using Student's
t-test (t), between two relative values — by Fisher an-
gular transformation method (f). For all specific data,
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the median (Me), lower and upper quartiles [LQ25-UQ75]
were established. Two unrelated groups were compared
using Mann-Whitney U-test. Two related samples were
compared using Wilcoxon T-test. All P values of less than
0.05 were considered to indicate statistical significance.
Correlation analysis with calculation of Spearman rank
correlation (r) was used to establish the relationship
between the studied indices.

Results and discussion

The study found the index of physical functioning to be
43.6 [31.3-62.5] points in the children with UC BA, 53.1
[37.5-68.2] points in those with PC BA, being significantly
lower as compared to the control group children —79.6
[66.0-100.0] points (P < 0.001) (Fig. 1).

Besides, physical functioning index in the children
with UC BA was 1.7 times lower as compared to those
with C BA. Comparison of the indices in those with PC
BA-53.1[37.5-68.2] points and C BA-74.1[50.0-76.0]
points, showed that physical activity in the children with
PC BAwas significantly lower as compared to those with
C BA (P <0.001), while no statistical difference between
physical functioning index in the children with PC BA and
UC BA was found (P > 0.05).

It should be noted that the study revealed negative
correlation relationship between uncontrolled course of
BA and physical functioning index (r = -0.41; P < 0.001).
Thus, the more uncontrolled course of BA, the lower was
physical activity of sick children, a finding that is similar
to results published from previous studies conducted in
Serbia [11] and Iran [12].

The indices of emotional functioning in the patients
with UC BA, PC BAand C BAwere 39.1[20.0-50.0], 53.2
[46.0-70.0] and 65.8 [40.0-80.0] points, respectively,
being significantly lower as compared to the control group
(P < 0.001), which was indicative of considerable wors-
ening of the patients’ emotional state in the absence of
control over the disease symptoms. Significant difference
in functioning index was revealed in the children with UC
BA - 39.1 [20.0-50.0] points, and in those with C BA —
65.8 [40.0-80.0] points (P < 0.01).

Similarly, Indian study concluded that mild to moder-
ate QOL impairment occurred in activity domain (mean
score 5.17) and emotional domain (mean score 5.00) [13].

Statistical analysis found negative correlation rela-
tionships both between uncontrolled course of BA and
emotional functioning index (r=-0.30; P <0.001), and be-
tween extreme cases seeking for emergency medical aid
and this index value (r=-0.42; P <0.001). Thus, the more
visits requiring emergency medical aid, the worse was
the emotional state of BA children.

Social functioning indices were evaluated, and it was
found to be 65.6 [30.0-90.0] points in the children with
UC BA, being significantly lower as compared to actually
healthy children — 80.2 [68.0-100.0] points (P < 0.05),
indicating the presence of social adaptation problems in
the children with UC BA. No significant difference in this
index in other groups of comparison was found (P > 0.05).

Negative correlation relationship between the fre-
quency of hospitalization and social functioning index
was established in the study (r =-0.22; P < 0.001). In this
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Table 1. Indicators of the general quality of life in children depending on age (points), Me [LQ25-UQ75]

Data general Control group Children with C BA Children with PC BA Children with UC BA
quality of life

6-10 years 11-17 years 6-10 years 11-17 years 6-10 years 11-17 years 6-10 years 11-17 years
PF 79.6 815 68.7 76.1 59.3 52.4 43.7 446
[60.5-100.0] [66.2-96.8] [63.0-75.0] [50.0-75.0] [50.1-68.7] [50.1-68.7] * [31.2-62.5] [34.3-53.2]
EF 70.1 70.0 65.5 63.2 57.8 51.8 36.4 38.1
[60.0-100.0] [60.0-90.0] [68.0-75.0] [50.0-75.0] [50.0-70.0] [46.8-62.6] * [25.0-50.0] [20.0-50.0]
Soc F 85.0 78.8 76.4 78.5 76.3 78.0 66.4 64.9
[68.0-100.0] [68.0-100.0] [65.0-100.0] [65.0-100.0] [70.0-85.0] [68.0-85.0] [30.0-85.0] [28.0-90.0]
Sch F 7.2 69.0 63.0 56.1 56.8 50.0 433 13.0
[65.0-95.0] [65.0-100.0] [50.0-80.0] [50.0-80.0] [45.0-70.0] [45.0-70.0] * [20.0-5.0] [19.1-55.0]

*: P <0.05-significance of difference of indices compared to the age group 6-10 years; PF: Physical functioning; EF: Emotional functioning; Soc F: Social functioning; SchF: School functioning.
Table 2. Indices of the specific quality of life in children depending on the level of control of asthma (points), Me [LQ25-UQ75]

Indices specific quality of life Children with C BA (n = 35)

Children with PC BA (n = 30)

Children with UC BA (n = 124)

Symptoms 5.7 [4.2-6.3] 3.6 [2.3-4.6]* 2.1 [1.1-4.2]
Physical activity 6.9[5.8-6.7] 4.3[36-54]" 2.2[1.0-3.8]
Emotional state 6.4 [5.9-6.9] 42[3.4-5.2]* 3.1[2.0-3.5]
Cumulative index of specific QL 6.2 [5.6-6.8] 3.9[2.8-4.9]* 2.5 [1.4-3.6] *

*: significance of difference indices compared to C BA P < 0.001; *: significance of difference indices compared to PC BAP < 0.001.

case, the higher hospitalization frequency of the children,
the lower was their social adaptation.

The index of school functioning was 40.4 [25.0-75.0],
49.8[45.0-70.0]and 58.7 + 1.20 points in the children with
UC BA, PCBAand C BA, respectively, being significantly
lower as compared to the controls — 69.6 [68.0-100.0]
points (P < 0.001). There was significant difference
between school functioning index in the children with
CBA-58.7 + 1.20 and UC BA (P < 0.05), while it was
similar in the patients with UC BA and PC BA (P > 0.05).

Negative correlation relationship between un-
controlled course of BA and school functioning index
(r=-0.32; P <0.001) and frequency of hospitalizations
(r=-0.22; P < 0.001) was found. Thus, the more un-
controlled course of BA and the higher hospitalization
frequency, the lower was school functioning index.

Dean B.B., Calimlim B.M. et al. [14] concluded that
70 % children with uncontrolled asthma versus 45%
with controlled asthma missed school, with a median
of 6 days versus 4 days missed respectively (during
the study period).

The indices of general QL in junior and senior school-
children were evaluated and compared in the study.
Physical functioning index in the children aged 11-17 with
PC BAwas 52.4 [50.1-68.7] points, emotional functioning
index — 51.8 [46.8-62.6] points, and school functioning
index —50.0 [45.0-70.0] points, being significantly lower
as compared to the children of 6-10 years with PC BA—
59.3 [50.1-68.7] points, 57.8 [50.0-70.0] points, 56.8
[45.0-70.0] points, respectively (P < 0.05). As to the so-
cial functional index, it was similar in both age groups of
children with PC BA (Table 1).

Thus, senior schoolchildren with PC BA had lower
physical activity, worse emotional state and more prob-
lems at school as compared to junior schoolchildren with
PC BA. No significant difference in indices of general
QL in junior and senior schoolchildren with UC BA and
C BA was found (P > 0.05). Indices of physical activity,
emotional state, social adaptation and study at school
were considerably decreased in both age categories of
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children with UC BA, this being caused by the absence
of control over the symptoms of the disease.

Chroma J, Slany J. concluded that the worst quality
of life was found among children in the age group of
5-7 years. The mean quality of life of asthmatic children
is 74.41, a statistically significant difference between
the physical (78.81) and psychosocial (72.06) dimen-
sions of health. No statistically significant difference in
the quality of life was found between the asthmatic and
healthy children [15].

Significant differences in estimation of QL of the sick
child and his close relatives are presented in the literature
[15-17]. In our study, perception of general QL indices
by the children with various levels of BA control and their
parents was analyzed. The analysis showed no significant
difference between the answers of the children with asth-
ma and their parents. No significant difference between
the answers of healthy children’s parents and the chil-
dren themselves was revealed as well (P > 0.05). Thus,
the parents of BA children with various levels of control,
as well as their sick children, had similar perception of
quality of life indices.

After the detailed study of indices of general QL in
BA children with various level of control and their com-
parison with the control group, our aim was to analyze
the indices of specific QL in BA children and to establish
their characteristic features, depending on the level of BA
control. Along with the evaluation of limitations in physical
activity and emotional state in BA children, the impact
of disease symptoms (attacks of asphyxia, dyspnea,
cough, wheezing, sensation of chest tightness, labored
expiration, sleep disorders, weakness) on the QL of those
children was estimated, and cumulative index of specific
QL was determined. The index “symptoms of disease”
was found to be 2.1 [1.1-4.2]and 3.6 [2.3-4.6] points
in children with UC BA and PC BA, respectively, being
significantly lower as compared to the patients with C
BA-5.7 [4.2-6.3] points (P < 0.001). This index was also
significantly lower in the children with UC BA as compared
to those with PC BA (Table 2).
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The analysis of physical activity limitations in BA
children of various levels of control demonstrated that
this index was 2.2 [1.0-3.8] and 4.3 [3.6-5.4] points in
the patients with UC BA and PC BA, being significantly
lower as compared to those with C BA — 6.9 [5.8-6.7]
points (P <0.001). Besides, physical activity in the children
with UC BA was limited to significantly greater level than
in those with PC BA (P < 0.001).

The emotional state index in the children with UC
BA was 3.1 [2.0-3.5] points, being significantly lower as
compared to those with PC BA-4,2 [3.4-5.2] points and
C BA-6.4[5.9-6.9] points (P < 0.001); and in children
with PC BA this index was also lower than in the patients
with C BA (P < 0.001).

Matsunaga N.Y. et al. [17] concluded that the CAand
the PCA groups, when compared with the NCA group,
showed higher values for the overall PAQLQ score and all
PAQLQ domains (activity limitation, symptoms, and emo-
tional function; P < 0.001 for all). Quality of life appears to
be directly related to asthma control and asthma severity
in children and adolescents, being better when asthma is
well controlled and asthma severity is lower.

The cumulative index of QL was dependent on
the level of BA control. It was 2.5 [1.4-3.6] points in chil-
dren with UC BA, being significantly lower as compared
to those with PC BA— 3.9 [2.8—4.9] points, and C BA-6.2
[5.6-6.8] points (P < 0.001); and in children with PC BA
this index was significantly lower as compared to those
with C BA (P <0.01).

While, the data obtained by M. S. Al-Gewely et al [5]
showed the overall PAQLQ score ranged between 2.22 and
6.61 with a mean + SD of 4.08 + 1.0. Uncontrolled asthma
was associated with the lowest QoL points (P<0.01). Users
of systemic steroids had significantly lower overall PAQLQ
score, score of symptoms, score of emotional function
than non-users (P < 0.05). Difficulty in obtaining the drugs
significantly adversely affects the patient QoL points apart
from that of activity limitation (P < 0.05).

Assessment of indices of specific QL in children with
BA made it possible to carry out the patients’ state moni-
toring in the course of treatment, to determine the impact
of treatment on various components of QL as well as
to compare the efficacy of different therapy methods in
the children with UC BA.

Conclusions

The study of QL in sick children is one of major directions
in modern medicine, being an integral part of complex
analysis of novel diagnostic methods, treatment and
prevention of bronchial asthma.

The indices of physical, emotional, social and school
functioning are significantly lower in the children with
uncontrolled course of bronchial asthma.

Senior schoolchildren with PC BA have more prob-
lems with physical activity, emotional state and studies at
school, as compared to junior schoolchildren with PC BA,
while considerable decrease in indices of physical activity,
emotional state, social adaptation and study at school in
both age categories of children is observed, this being
caused by the absence of control over the symptoms of
the disease.

ISSN 2306-8027  http://pat.zsmu.edu.ua

The parents of BA children with various levels of con-
trol, as well as their sick children, have similar perception
of indices of general quality of life.

The perspectives of further scientific research in
this direction is to study the best ways of rehabilitation in
patients with BA.

Conflicts of Interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACyTHIM.

Information about authors:

Herasymova O. V., MD, PhD, Assistant of the Department

of Pediatrics Ned, National Pirogov Memorial Medical University,
Vinnytsia, Ukraine.

Protsiuk T. L., MD, PhD, DSc, Associate Professor

of the Department of Pediatrics Ne1, National Pirogov Memorial
Medical University, Vinnytsia, Ukraine.

Protsiuk L. O., MD, PhD, Assistant of the Department of Hygiene
and Ecology, National Pirogov Memorial Medical University,
Vinnytsia, Ukraine.

Surkova N. M., Allergist, Vinnytsia Regional Children’s Clinical
Hospital, Ukraine.

Kotsur L. D., MD, PhD, Associate Professor Department

of Propedeutics of Pediatric Diseases with Patient Care,
National Pirogov Memorial Medical University, Vinnytsia,
Ukraine.

Kuleshov 0.V., MD, PhD, Associate Professor of the Department
of Propedeutics of Pediatric Diseases with Patient Care, National
Pirogov Memorial Medical University, Vinnytsia, Ukraine.

BiaomocTi npo aBTopiB:

lepacvmoa O. B., kaHA. MeA. HayK, acucTeHT kad. neaiatpii Nol,
BiHHULbKUI HaLlIOHAAbHWI MEAUYHUIA YHIBEpCUTET

imeHi M. |. Muporo.a, YkpaiHa.

Mpoutok T. A, A-p MeA. HayK, AOLEHT kad. neaiatpii Ned,
BiHHMLbKMI HaLlIOHAaAbHWI MEAUYHUIA YHIBEPCUTET

imeHi M. I. Muporoea, YkpaiHa.

Mpoutok A. 0., KaHA. MeA. HayK, aCUCTEHT Kad. 3araAbHOI ririeHn
Ta eKOAOrii, BiHHULBKUI HaLLIOHAAbHWUI MEAUYHUIA YHIBEPCUTET
imeHi M. I. Muporosa, YkpaiHa.

CypkoBa H. M., Aikap-anepronor, BiHHWLbka obAacHa AuTaua
KAIHIYHa AikapHs, YkpaiHa.

Kouyp A. A, KaHA. MEA. HayK, AOLEHT Kad. NPONeAeBTUKU AUTAUMX
3aXBOPIOBaHb 3 AOTASIAOM 32 XBOPUMM AITbMM, BiHHWLbKMI
HaLliOHaAbHWI MEAMYHUI YHIBEPCUTET iMeHi M. I. Muporosa,
YkpaiHa.

Kynewos 0. B., KaHA. MEA. HayK, AOLEHT Kad. NponeAeBTUKM
AUTAYUX 3aXBOPIOBAHb 3 AOTASAOM 3@ XBOPUMM AITBMMU,
BiHHMLbKMI HaLlIOHAAbHWI MEAUYHUIA YHIBEPCUTET

imeHi M. I. Muporoea, YkpaiHa.

CseaeHuA 06 aBTopax:

lepacvmosa E. B., kaHA. MeA. HayK, aCCUCTEHT Kad. neanaTpum
Ned, BUHHULKWIA HALMOHAAbHbIA MEAULIMHCKUIA YHUBEPCUTET
nmenn H. W. Tiuporosa, YkpaunHa.

Mpoutok T. A., A-p MeA. HayK, AOLEHT kad. neanatpum Nel,
BUHHULKWI HALMOHAABHBIA MEAULMHCKWIA YHUBEPCHUTET

1MmeHu H. W. MNuporosa, YkpanHa.

Mpoutok A. A., KaHA. MeA. HayK, aCCUCTEHT kad. 0BLLEN TUTEHDI

1 9KOAOTUM, BUHHULKMIA HALUMOHAAbHbIA MEANLIMHCKII
yHuBepcuTeT uMenn H. W. Muporosa, YkpaunHa.

CyproBa H. M., Bpay-annepronor, BuHHWUKas obAacTHas AeTckas
KAMHUYecKas 60AbHULA, YKpauHa.

Kouyp A. A, KaHA. MeA. HayK, AOLIEHT Kad. MPONEAEBTUKN AETCKMX
3a60AeBaHNi C YXOAOM 32 BOAbHBIMU AETbMU, BUHHULIKWIA
HaLMOHAAbHbIA MEAULMHCKUIA YHUBEPCUTET UMEHU

H. W. Nuporosa, YkpaunHa.

Kynewwos A. B., KaHA. MeA. HayK, AOLEHT Kad. NPONEAEBTUKM
AETCKMX 3a00AEBAHUI C YXOAOM 33 BOABHBIMU AETbMU, BUHHULIKKI
HaLMOHAAbHbBIA MEAULIMHCKUIA YHUBEPCUTET UMEHU

H. W. Nuporosa, YkpanHa.

Maronoris. Tom 15, Ne 2(43), TpaBeHb — cepneHb 2018 p.



Haaifiwaa po pepakuii / Received: 18.01.2018
Micas poonpauroBaHHs / Revised: 23.03.2018
Mpuitato po Apyky / Accepted: 26.03.2018

References

(1

2

3]

[4

5]

(6]

Y

(8]

&

[10]

[

[12]

[13]

[14]

[19]

[16]

[17]

Gopal, S., & Rai, A. (2016) Parental Stress and Quality of life in Parents
of Children with Bronchial Asthma. IJHSR., 6(6), 293-300.

Protsiuk, T. L. (2013) Yakist zhyttia khvorykh na bronkhialnu astmu ditei
ta chynnyky, shcho vplyvaiut na nei [The quality of life of children with
bronchial asthma and the factors affecting on it]. Current issues in phar-
macy and medicine: science and practice, 3(13), 66-68. [in Ukrainian].
Wander, A., Bhargava, S., Pooni, P. A., Kakkar, S. & Arora, K. (2017)
Quality of life in children with bronchial asthma. J PediatrRes., 4(06),
382-387.

Elshazly, H. M., Mahalawy, I. EI., Gabr, H. M., Abd EI Naby, S. A., &
Elzoghby, E. E. (2015) Quality of life among asthmatic children attending
the Outpatient Clinic in Menoufia University Hospital. Menoufia Med
J., 28, 442-6.

Al-Gewely, M. S., El-Hosseiny, M., Abou Elezz, N. ., EI-Ghoneimy, D. H.
& Hassan, A. M. (2013) Health-related quality of life in childhood bron-
chial asthma. Egypt J. Pediatr. Allergy Immunol., 11(2), 83-93.
Luskin, A. T., Chipps, B. E., Rasouliyan, L., Miller, D. P., Haselkorn, T., &
Dorenbaum, A. (2014). Impact of asthma exacerbations and asthma
triggers on asthma-related quality of life in patients with severe or
difficult-to-treat asthma. J. Allergy Clin Immunol Pract., 2(5), 544-52.
e1-2. doi: 10.1016/j.jaip.2014.02.011.

Heethal, J. P., Khine, K. M., Kenneth, W. C.F., Kum, Y. Z., Irigo, C. I.,
Nurul, S., & Sanjeey, S. (2014). A Survey on the quality of life in pa-
tients with bronchial asthma in an outpatient clinic in Malaysia, Br. J.
Med. Med. Res., 4(5), 1187-1194. doi: 10.9734/BJMMR/2014/5985.
Klymenko, V. A., & Karpushenko, Yu. V. (2014) Yakist zhyttia ditei z
alerhichnymy zakhvoriuvanniamy [The quality of life of children with
allergic diseases]. Astma ta alerhia, 3; 27-29. [in Ukrainian].

Varni, J. W., Burwinkle, T. M., Seid, M., & Skarr, D. (2003). The
PedsQL™4.0 as a pediatric population health measure: Feasibility,
reliability, and validity. Ambul. Pediatrics, 3(6), 329-341.

Juniper, E. F., Guyatt, G. H., Ferrie, D. H., Ferrie, P. J., Griffith, L. E., &
Townsed, M. (1996). Measuring quality of life in the parents of children
with asthma. Quality of Life Research, 5(1), 27-34.

Cerovi¢, S., Zivkovi¢, Z., Milenkovié, B., Stojanovi¢, J. J, Bajec, A. O.,
Vukasinovi¢, Z., & Vekovi¢, V. (2009). The Serbian version of the pe-
diatric asthma quality of life questionnaire in daily practice. J. Asthma.,
46(9), 936-9. doi: 10.3109/02770900903265812.

Zandieh, F., Moin, M. & Movahedi, M. (2006). Assessment of quality
of life in Iranian asthmatic children, young adults and their caregivers.
Iran J. Allergy Asthma Immunol, 5(2), 79-83. doi: 05.01/ijaai.7983.
Nair, S., Nair, S. & Sundaram, K. R. (2014) A prospective study to assess
the quality of life in children with asthma using the pediatric asthma qua-
lity of life questionnaire. Indlian J. Allergy Asthma Immunol., 28(1), 13-8.
Dean, B. B., Calimlim, B. M., Kindermann, S. L., Khandker, R. K., &
Tinkelman, D. (2009) The impact of uncontrolled asthma on absen-
teeism and health-related quality of life. J. Asthma., 46(9), 861-6.
doi: 10.3109/02770900903184237.

Chroma, J., & Slany, J. (2011) Quality of life of children with bronchial
asthma disease. Cas. Lek. Cesk., 150(12), 660—4.
Trzcieniecka-Green, A., Bargiel-Matusiewicz, K., Wilczyfiska, A., &
Omar, H. A. Quality of Life of Parents of Children with Asthma (2015).
International Journal of Child and Adolescent Health, 8(3), 351-355.
Matsunaga, N. Y., Gongalves de Oliveira Ribeiro, M. A., Bred-
da Saad, I. A. Morcillo, A. M., Ribeiro, J. D. & Dalbo Contrera
Toro, A. (2015) Evaluation of quality of life according to asthma control
and asthma severity in children and adolescents. J. Bras. pneumol.,
41(6), 206-2011. doi: 10.1590/S1806-37562015000000186.

Pathologia. Volume 15. No. 2, May — August 2018

Original research

ISSN 2306-8027  http://pat.zsmu.edu.ua

209



OpuriHaAbHI AOCAIAXKEHHS

UDC: 616-022.854-085.373-036.86

Evaluation of quality of life of patients with pollen allergy
before and after sublingual immunotherapy course

S. 0. Zubchenko?, S. R. Maruniak?

*Danylo Halytsky Lviv National Medical University, Ukraine, 2Shupyk National Medical Academy of Post-Graduate Education, Kyiv, Ukraine

Key words:
pollen allergy,
allergic rhinitis,
quality of life,
sublingual allergy
immunotherapy.

Pathologia
2018; 15 (2), 210-214

DOI:
10.14739/2310-1237.
2018.2.141395

E-mail:
svitlana_zu@meta.ua

KnatouoBi croBa:
NUAKOBa aAeprisi,
ANEPTIYHWUI PUHIT,
AKICTb XUTTS,
cybAiHrBaAbHa

aneproiMyHotepanis.

Maronoris. - 2018. -
T. 15, Ne 2(43). -
C.210-214

KntoueBble croBa:

NblAbLEBas anmep-

VS, aMEPrUUYECKUI
PUHUT, Ka4ecTBo

XKU3HW, Cy6/\VIHI'Ba/\b-

Has annepro-
MMMYyHOTEpanus.

210 ISSN 2306-8027  http://pat.zsmu.edu.ua

In Ukraine, there are over 1.5 thousand types of weeds, which may provoke the development of allergic reactions. Based on
our observation, most commonly sensitization to Artemisia and less often to Ambrosia is recorded in patients of Lviv region.
The presence of clinical symptoms significantly deteriorates life quality of patients with pollen allergy and requires conduction
of proper allergy immunotherapy.

Aim. To analyze QOL of patients with allergy to weed pollen before and after conduction of sublingual immunotherapy based
on a specialized questionnaire MiniRQLQ.

Materials and methods. Totally, 485 individuals, 24.0 £ 4.5 years old were examined. Clinical diagnosis of AR was made
according to ARIA criteria (2014). SPT to standard inhaled allergens (Diater-Laboratories, Spain), total serum and specific
immunoglobulins IgE, IFA, type-specific components of allergens, immunofluorescent method immunoCAP (“Phadia AB”,
Sweden) were determined. Analysis of life quality was performed based on questionnaire MiniMRQLQ.

Results. Among patients of Lviv region with pollen allergy, the most commonly detected positive SPT were to Artemisia — in
62.3 %, less to Ambrosia — 13.9 % of individuals, combined sensitization — 23.8 % of patients. Among them, genuine allergy
to Artemisia was confirmed in 88.1 %, to Ambrosia — 88.2 % of individuals, co-sensitization — in 21 patients. According to
the results of molecular investigations, SLIT was performed for 69.6 % of patients (the 1% group), 30.4 % of individuals were
treated symptomatically (the 2™ group). Based on questionnaire MiniRQLQ, it was revealed that QOL indices in patients with
pollen allergy, who underwent SLIT, were reliably lower after the first and the second years of treatment compared to the indices
before SLIT. Reliable changes were not detected in patients of the second group.

Conclusions. Improvement of QOL indices after a course of SLIT indicated the high efficacy of this treatment method in
patients with pollen allergy.

OuiHIOBaHHA AKOCTI XXUTTA NALIEHTIB i3 NMAKOBOIO aAeprieto
AO Ta NicAA Kypcy cybAiHrBaAbHOI iMyHoTepanii

C. 0. 3ybueHko, C. P. MapyHsk

B YkpaiHi HanivyeTbes noHag 1,5 Tvc. BuAiB Byp’ SHUCTUX POCIIUH, sIKi MOXYTb NPU3BECTM O PO3BUTKY anepriyHmx peakLiin. 3a
HaLLMMK CMOCTEPEXEHHAMU, B NavieHTiB JbBIBCbKOI 06nacTi Han4acTilLe BUSBMSAETLCA CEHeMbinisavist 4o NONUHY Ta MEHLLO
Mipoto 4o ambpoaii. HasBHICTb KNiHIYHOI CUMNTOMATUKM CYTTEBO MOIPLUYE SKICTh KMTTS NALEHTIB i3 MUIKOBOIO aneprieto Ta
noTpebye NPOBEAEHHS afeKBaTHOI aneproimyHoTeparnii.

Meta po6otu — npoaHanisysatn QOL naujeHTiB 3 aneprieto 4o nunky Byp’sHiB [0 Ta nicns NposeAeHHs cyBniHrBanbHoI
iMyHoTepanii Ha niacTasi cnevianisoaHoi aHketn MiniRQLQ.

Matepianu Ta metoau. O6cTexunm 485 ocib Bikom 24,0 + 4,5 poky. KniHiyHui giarHo3 AP BU3Ha4eHWi BiGnoBigHO 40 KpuTepiiB
ARIA (2014). Bushayanu SPT go ctaHgapTHux iHransauinimx anepreHis (Diater-Laboratories, IcnaHis), 3aransHui cupoeaTko-
BWiA Ta cneumdiyHi imyHornobyniHu IgE, I®A, BugocneumdidHi KOMNOHEHTW anepreHiB, BUKOPUCTaNM iMyHO(TyOpeCLEHTHNIA
meToa ImmunoCAP («Phadia AB», LLBewist). AHanis SKOCTi XWTTS BUKOHanM 3a aHketoto MiniMRQLQ.

Pesyniratu. Cepen nauieHTis JTbBiBCbKOi 0OnacTi 3 MIKOBOKO anepriero HanyacTille BrU3HadeHi NoanTueHi SPT 4o nonuHy —y
62,3 %, MeHLue fo ambposii — 13,9 %, kombiHoBaHa ceHcmnbinizauis — 23,8 % ocib. 3 HX nigTBepmKeHa ICTVHHA anepris 4o NOMMHY
y 88,1 %, o ambpo3ii—y 88,2 % ocib, ko-ceHcubinisauis y 21 ocobu. BianosigHo 1o pesynsrarTis MonekynsipHux gocnimpkeHb, SLIT
npoeoaunu 69,6 % nauieHtam (1 rpyna), 30,4 % ocib oTpumyBany cumnToMaTyHy Tepanito (2 rpyna). Ha nigctasi onuTtyBanbHuka
MiniRQLQ Bu3Haumnu, o nokasHuky QOL y navieHTiB i3 NMnkoBoto aneprieto, Wwo otpuManit SLIT Gynm BiporigHO HYbk4mMmMu nicns
MEPLLOro Ta APYroro PoKiB NikyBaHHS MOPIBHSHO 3 nokasHukamu 4o SLIT. Y nauieHTiB 2 rpynu BiporigHX 3MiH HE BUASIBUAN.

BucHoBku. KOMNOHEHTHI LOCTIMKEHHS JaKTh MOXMMBICTb AiarHOCTYBaTW HAasBHICTb ICTUHHOI aneprii 4o NunKy Byp’sHiB i Ha
ix nigcTasi npuaHaynTy edpektneHy AlT. Y Halomy AOCTimKeHH icTuHHa aneprist nigTeepmpxeHa y 88,1 % (normH) Ta'y 88,2 %
(ambpogsist) nauienTiB. MoninweHHs nokasHukis QOL nicns kypcy SLIT BkasyBano Ha BUCOKY €(DEKTUBHICTb LibOro MeToay
Tepanii B nauieHTiB i3 NMMNKOBO aneprieto.

OueHKa KauecTBa )XM3HW NALMEHTOB C NbIAbLLEBOI aArepruen A0 U NocAe Kypca
Ccy6AMHrBaAbHOW UMMYHOTEPaNUK

C. A. 3ybueHko, C. P. MapyHsik

B YkpauHe HacuuTbiBaeTcs Gonee 1,5 ThiC. BULOB COPHbIX PACTEHWIA, KOTOPbLIE BO3LENCTBYIOT Pa3BUTUIO anneprinieckix
peakuit. Mo Halwum HabnoAeHUsM, Y NaLMeHTOB JIbBOBCKOV 06MacTy Yallle BCero BCTPEYAETCS CEHCUBUNM3ALIWS K MOMbIHM
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¥ pexe k ambposnm. Hannuue KnMHUYecKon CUMNTOMATMKN 3HAUYNTENBHO YXy/ALIAeT Ka4eCTBO XM3HU NaLMEHTOB C annepriien
Ha MbirbLly 1 TpebyeT NpoBeAeHNs afeKBaTHON anneproumMmyHoTepanuu.

Llenb pa6otbl — npoaHanuanposats QOL nauveHTOoB ¢ annepruei K nbinbLe COPHSKOB A0 1 MOCHe NPoBeaeHMs CybnnHraanb-
HOV IMMYyHOTEPaNUM Ha OCHOBaHMM CcreLmanmaMpoBaHHoit aHkeTsl MiniRQLQ.

Marepuansi n metoabl. O6cnenosaHo 485 venosek B Bo3pacTe 24,0 + 4,5 roga. KnuHuyeckuin guarHos AP onpeseneH B co-
oteetcTBum ¢ kputepusimn ARIA (2014). Onpepensnu SPT k cTaHAapTHLIM UHransLumoHHbIM annepreHam (Diater-Laboratories,
McnaHus), obwnii CbIBOPOTOYHBIN 1 cnieumndundeckme ummyHornobynuHel IgE, U®A, ncnons3osanu sugocneLmcpuyeckie
KOMMOHEHTBI annepreHoB, MMyHodsyopecLieHTHbIA MeTod ImmunoCAP («Phadia AB», LLBeums). AHanna ka4ecTBa XuaHu
nposoanny no aHkete MiniMRQLQ.

Pesynbratbl. Cpegn nauneHToB JIbBOBCKOM 0BnacTv ¢ annepruen Ha Mbiibly Yalle BbiSBEHbl NONOXUTENbHbIE
SPT k nonblHn — B 62,3 %, pexe k ambpo3un — 13,9 %, KoMOMHMpOBaHHas ceHcmbunmaaums — 23,8 % nuu. U3 Hux
NOATBEPXKAEHA UCTUHHAs anneprus k nonbiHn B 88,1 %, k ambposun — 88,2 % nuu, ko-ceHcubunusaums y 21 nauw-
eHTa. CornacHo pesynsratam MonekynspHblx uccnegosanuii, SLIT nposogunu 69,6 % naumeHtam (1 rpynna), 30,4 %
nonyyanu cumnTomaTuyeckyro Tepanuio (2 rpynna). Ha ocHoBanum onpocHuka MiniRQLQ onpegenwnu, 4to nokasa-
Tenm QOL y nauMeHToB C MbiNbLEBON annepruen, kotopble npoxoaunu SLIT, 6binvM 4OCTOBEPHO HIKE Mocne NepBOro
1 BTOPOrO rofoB feYeHnst No cpaBHEHUIO ¢ nokasatensmu go SLIT. Y naumeHToB 2 rpynnbl JOCTOBEPHbIX U3MEHEHNI
HE BbISIBIIEHO.

BbiBOAbI. KOMMOHEHTHbIE UCCMENOBaHMS [AtoT BO3MOXHOCTb AWNarHoCTUPOBaTh Hanuume UCTUHHOI annepruy K nbinble
COPHSIKOB 11 Ha MX OCHOBaHUW Ha3HauuTb achchekTuBHY0 AUT. B Hallem UccrnenoBaHi UCTUHHAS anneprust NoATBepkaeHa
y 88,1 % (nonbiHb) 1 88,2 % (ambpo3ust) naumeHToB. Yny4wweHue nokaarenen QOL nocne kypca SLIT ykasbiBarno Ha BbICOKyH

3pPeKTUBHOCTb JAHHOTO METOAA Tepanun y NauMeHTOB C NbiMbLEBON anfepruen.

Introduction

Allergy to weed pollen is quite common worldwide includ-
ing Ukraine. It is known that over 1.5 thousand types of
weed plants grow on the territory of our country, which may
provoke the development of allergic reactions. The most
common clinically significant weed allergens worldwide
are present in the pollen of Artemisia, Ambrosia, orach,
plantain, and saltwort [1].

The main clinical manifestations of allergy to weed pol-
len are allergic rhinitis/rhinosinusitis (AR), conjunctivitis and
bronchial asthma (BA). Thus, symptoms vary in patients,
and in most cases, there are rhinorrhea, sneezing, itching,
conjunctivitis, cough, breathlessness, etc[2]. This condition
is considerably deteriorated due to a person’s quality of life
(QOL) and often results in temporary disability.

The basic method of treatment of sensitized patients
with clinical manifestations of allergy to weed pollen is
allergy immunotherapy (AIT). Currently, there are many
evidence investigations concerning AlT efficacy in patients
with pollen allergy. However, the majority of them focus
only on the analysis of AIT influence on reduction of clinical
manifestations or comparison of efficacy of different AIT
methods (sublingual, subcutaneous, etc.) [3].

Nowadays there is a need in paying more attention
to investigations concerning estimation of QOL of pa-
tients with allergic pathology, especially after treatment.
Undoubtedly, implementation of the notion “QOL” into
somatic medicine practice can be considered a signifi-
cant progress compared with the traditional tendency to
focusing solely on the disease and its symptoms. Besides,
medical aspects of QOL define not only patients’ health
condition, but also the condition of social, material, intel-
lectual and mental well-being, etc. [4].

The aim

The aim of our research was to analyze QOL of patients
with allergy to weed pollen before and after conduction of

Pathologia. Volume 15. No. 2, May — August 2018

sublingual immunotherapy (SLIT) based on specialized
questionnaire MiniRQLQ.

Materials and methods

This cohort prospective investigation was performed at
the department of clinical immunology and allergology of
Danylo Halytsky Lviv National Medical University and in
Lviv regional medical center of clinicalimmunology and al-
lergology, Ukraine, with the participation of Medical Intern
of Shupyk National Medical Academy of Post-Graduate
Education. The research had been lasting for three years
starting from March 2014.

In the given period, 485 individuals aged from 3 to
67 years were examined (average age 24.0 + 4.5), 291
males (60.0 %), 194 females (40.0 %). The criteria for
inclusion were age from 18 years, clinical diagnosis of AR
made according to ARIA criteria (2014), and sensitization
to at least one weed extract (Ambrosia and/or Artemisia
(according to the data of skin prick tests (SPT). The criteria
for exclusion were combination of AR and BA, age under
18, adults who had received AIT previously, the presence
of mental, lingual and cognitive disorders. Thus, 122 indi-
viduals were selected for further investigation.

At the time of selection, patients’ allergy symptoms
were evaluated and analysis of case history was done.
Total laboratory, instrumental and specific immunologi-
cal investigations were performed, in particular, SPT to
standard inhaled allergens (Diater-Laboratories, Spain):
Der. pteronyssinus, Der. farina, a mixture of spring trees,
a mixture of grass, Artemisia, Ambrosia, Alternaria alter-
nata, cats and dogs [5]. Determination of total serum and
specificimmunoglobulins IgE (sIgE) class was performed
with enzyme immunoassay using test-systems Euro-
immun. For detection of the levels of specific IgE class
antibodies, ImmunoCAP (Thermo Scientific, Uppsala,
Sweden). Three marker allergens of genuine sensitization
to pollen of Artemisia (nArt v 1, rArt v 3) and Ambrosia
(rAmb a 1) were determined. Levels of sIgE >0.35 KU/I
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were considered positive. Totally, 71 individuals with AR
received a two-year course of immunotherapy using
sublingual allergens of Artemisia and Ambrosia Diater,
Spain. Patients of the second group received symptom-
atic treatment in the form of non-sedative antihistamines
(tablets, eye drops, nasal sprays etc.). Monitoring of QOL
was conducted before therapy (SLIT or symptomatic) and
after the first and the second years of treatment, during
visits for consultations. More data are given in Table 1.
The study was conducted in accordance with the seventh
revision of the principles of the Declaration of Helsinki on
Human Rights (2013). Information consent was received
from the patients.

Table 1. The characteristics of the investigated groups of patients

Analysis QOL

Analysis of life quality was conducted based on validat-
ed questionnaire MiniMRQLQ. The MiniRQLQ has 14
items in five domains (activity limitation [n = 3], practical
problems [n = 2], nose symptoms [n = 3], eye symptoms
[n = 3] and other symptoms [n = 3]). The questionnaire
is in a self-administered format and is completed by pa-
tients without an interviewer’s assistance. Patients are
asked to consider how they have been and to respond
to each question on a seven-point scale (0 = not trou-
bled, 1 = hardly troubled at all, 2 = somewhat troubled,
3 = moderately troubled, 4 = quite a bit troubled, 5 = very
troubled, 6 = extremely troubled).

The statistical processing of the obtained results was
made using freeware Libre Office calc 6.1 for Ubuntu
16.04 LTS. We applied the Wilcoxon (sum of the signed
ranks) criterion to define the probability of changes in

Number of patients, n 122 patients’ life quality after the 1%t and the 2™ years of treat-
Sex, n (%) ment inside the groups. We applied the Mann—-Whitney
Male 74607 %) U-te§t to define the probability of changes in patients’ life
quality after the 2" year of treatment between the 1%t and
Female 48 (39.3 %) the 2 groups.
Age (Mtm), year 29.30 £ 2.95
Clinical symptoms, n (%) Results
Rhinitis 118 (96.7 %) . . By
Rhinoconjunctivitis 63 (51.6 %) Among 472 patients wlth pollen aIIergy, .p.osmve SPT to
; . weeds were detected in 122 (25.8 %) individuals. Among
Allergic asthma D) them, monosensitization to Artemisia was in 7 (5.7 %)
Wheezing 8 (6.6 %) persons, monosensitization to Ambrosia—in 3 (2.5 %) in-
Upper palate itching 13 (10.7 %) dividuals. As predicted, polysensitization was observed in
Cough 70 (57.4 %) 112'('91 .8 %) patients. Among polysensitiged individuz:ls,
Sneezing 100 (819 %) positive SPT to Artemisia were detected in 69 (61.6 %),

The results of SPT (average diameter of papule, mm):

Artemisia

Ambrosia

Number of patients with polyvalent sensitization, n (%) —

4727
12434
112 (91.8 %)

to Ambrosia — in 14 (12.5 %) patients, combined sensi-
tization to two types of weeds was found in 29 (25.9 %)
patients. Thus, sensitization to Artemisia was observed
in 76 (62.3%) individuals, to Ambrosia — in 17 (13.9 %),
co-sensitization —in 29 (23.8 %) persons.

according to the data of SPT Therefore, to detect genuine sensitization to Artemisia
Monosensitized (%) 10 (8.2 %) and Ambrosia for selection of a correct treatment tactics,
Ambrosia 325%) we offered patients with mono-anq polysen5|t|zat|9n to
perform allergen-component analysis. Among 76 patients

Artemisia 7(5.7%)

with positive SPT to Artemisia, the presence of genuine

Table 2. The estimation of results of patients’ life quality with SLIT (group 1) and symptomatic therapy (group 2) before the treatment and in dynamics
(the 1 and the 2™ years), Me (Q,,;:Q,,)

1t group, n = 71

W, W, Before

2" group, n = 31

U**, p
W, W,

p in compare p in compare | the sympto- p in compare p in compare

with before with before matic with before with before

the SLIT the SLIT treatment the treatment the treatment
Overall 4(345) 2(23) 10,P<0.01 1(1;,2) 0,P<0.01 4(3;4.5) 3(3;4) 21,P<0.01 3(2;3) 21,P<0.01 1956, P < 0.05
Activities 4(3:4) 2(2,3) 90,P<0.01 1(1;2) 1,P<0.01 3(3;4) 3(2;3) 88.5,P<0.01 2(2;25) 28,P<0.01 1737,P <0.05
Practical 4(3;5) 3(2,3) 28,P<0.01 1(1;2) 0,P<0.01 4(4;4) 3(3;3) 245,P<0.01 3(23) 15,P<0.01 1909.5, P < 0.05
problems
Nose 4 (3;4) 2(2;3) 15,P<0.01 1(1;2) 0,P<0.01 4(3;4) 3(3:4) 91,P <0.01 3(2:4) 91,P<0.01 2066, P < 0.05
symptoms
Eye 3(3;4) 2(2;2) 66,P<0.01 1(1;1.5) 3,P<0.01 3(2.5:4) 3(2;3) 153,P<0.05 2(2;3) 111.5,P<0.01 1926.5 P<0.05
symptoms
Other 3(2;3) 2(2;2) 153,P<0.01 1(1;1) 3,P<0.01 3(2,3) 2(2;25) 45,P<0.01 2(1.525) 61,P<0.01 1784.5, P < 0.05
symptoms

*W: Wilcoxon sum of the signed ranks; P: Probability value; **U: Mann-Whitney U test results for group 1 after 2" year of treatment in compare with group 2.
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allergy was confirmed in 67 (88.1%) individuals. Among
them, two major molecules of Artemisia—Art v 1 and Artv
3 were detected in three patients. Out of 17 patients with
positive SPT to Ambrosia, genuine allergy was confirmed
in 15 (88.2 %) individuals. Meanwhile, co-sensitization
to Ambrosia and Artemisia was observed in 21 persons.
According to the results of molecular investigation,
conduction of immunotherapy is recommended for 102
patients with detected major allergens of these weeds.
However, SLIT was performed for only in 71 (69.6 %)
patients who constituted the first group of investigation.
A control group of investigation involved 31 (30.4 %) in-
dividuals, who, for different reasons, and, first of all, due
to financial problems, refused SLIT and were treated only
symptomatically.

Using validated mini-questionnaire MiniRQLQ for
patients in both groups, QOL estimation was performed
before treatment and after the first and the second years
of SLIT (the 15! group) and symptomatic treatment (the 2™
group). Data of analysis are given in Table 2.

The reliable decrease of all indices was established
in patients of both groups following SLIT after the first
and the second years of treatment (P < 0.01), except eye
symptoms for the 2" group after the first year of treatment
(P < 0.05). The reliable decrease of experienced allergy
symptoms (P < 0.05) was also estimated in patients after
the second year of SLIT in compare with the control group
with symptomatic treatment.

Discussion

Currently, to specify QOL in patients with rhino-con-
junctivitis, two basic questionnaires are used: RQLQ
(rhino-conjunctivitis quality of life questionnaire) and
Mini RQLQ (mini-rhino-conjunctivitis quality of life ques-
tionnaire). Usually, MiniRQLQ is used in clinical investi-
gations, since it is more convenient as it contains fewer
questions compared to RQLO, however, it is not less
valid than the latter. In particular, in Indian investigation
conducted in Mumbai, QOL of patients with atopic der-
matitis (AD) was studied, using MiniRQLQ. The results
showed that patients with AD most often experienced
symptoms, associated with rhinitis; Emotion-associated
and Role limitation items were moderately revealed,
while eye related, Physical functioning, Social func-
tioning, Sleep-related & Other Symptoms items were in
the low range [6].

In our examination of patients with allergy to weed
pollen based on MiniRQLQ questionnaire, we observed
positive changes of QOL indices, indicating the efficacy
of SLIT compared with symptomatic therapy. A reliable
reduction of indices was observed in patients of the first
group both after the first and the second year of SLIT
(P < 0.01). The majority of patients in this group noted
a significant alleviation of physical and mental condition,
since reduction of clinical symptoms in pollination season
allowed them to drive a car for a long time, join sport
groups, carry out everyday duties actively etc. There was
tendency to improvement of seasonal clinical symptoms
only in four persons of the first group among polysensi-
tized individuals. This fact is due to exacerbation of symp-
toms caused by the influence of other allergens. Besides,
several patients in SLIT period had frequent respiratory

Pathologia. Volume 15. No. 2, May — August 2018
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viral diseases, and thus, decreased immune activity and
temporary cessations of SLIT. Further, 68 patients agreed
to continue SLIT, and three patients refused to proceed
with the treatment due to personal causes.

In patients of the second group we also observed
the reliable tendency to improvement of QOL indices
after the symptomatic therapy. As expected, patients of
the second group noted that clinical manifestations of
allergy exacerbated from the end of July — the beginning
of August (depending on weather conditions) and could
only be controlled due to proper symptomatic therapy.
In this group, 11 patients observed a slight reduction of
clinical symptoms associating it with temporary change of
living place (they moved to seashore); and five individuals
noticed deterioration of their condition (clinical symptoms
exacerbated and breathlessness appeared). It should be
mentioned that eight patients of the second group decided
to undergo SLIT in the future.

Conclusions

1. Among patients of Lviv region with pollen allergy,
the most common is sensitization to Artemisia (62.3 %)
and less to Ambrosia (13.9 %).

2. Component investigations enable to diagnose
the presence of genuine allergy to weed pollen and thus
to administer effective AIT. In our research, genuine
allergy is confirmed in 88.1 % (Artemisia) and 88.2 %
(Ambrosia) of patients.

3. Improvement of QOL indices after SLIT treatment
indicated the high efficacy of this therapy method in pa-
tients with pollen allergy.
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Monitoring of patients with chronic hepatitis B without liver cirrhosis
while determining the tactics of treatment

0. V. Riabokon, A. B. Khelemendyk, Yu. Yu. Riabokon

Zaporizhzhia State Medical University, Ukraine

Aim. The purpose of the work is to reveal the features of CHB without liver cirrhosis when assessing the need for the appointment  Key words:
of antiviral therapy for the implementation of the State Target Program; to compare the criteria for monitoring CHB patients  chronic hepatitis B,
without cirrhosis in existing international recommendations. antiviral agents.

Material and methods. When assessing the features of the course of CHB in 286 patients without cirrhosis, the recommendations )

of NICE (2013) and WHO (2015) were taken into account to determine the need for antiviral treatment, which is the basis of :gtl";_"ii'?z) 215220
the clinical protocol in Ukraine. The work analyzes the international guidelines for monitoring CHB patients without cirrhosis: ! ’

the American Association for the Study of the Liver Diseases (2016), the European Association for the Study of the Liver  DOI

(2012), the National institute for Health and Care Excellence (2013), World Health Organization (2015). ;8-1122‘7233{12432131237-

Results. In the work, we analyzed the features of the course of CHB without cirrhosis using criteria for the distribution of Emall
patients depending on the indications for antiviral treatment, which are set out in the clinical protocol in Ukraine and are based  gyaokonzsmue
on the international recommendations of NICE (2013) and WHO (2015). It is shown that 8.0 % (23 of 286) of patients require  gmail.com
priority antiviral treatment according to laboratory criteria. The course of CHB in these patients is characterized by more

frequent astheno-vegetative manifestations, more pronounced cytolytic syndrome and more frequent detection of HBeAg.

Among 38.1 % (109 of 286) patients with CHB without cirrhosis with a low viral load <2000 IU / ml, which is not recommended

for antiviral drugs, one third has cytolytic syndrome (34.3 %), one tenth is HBeAg-positive (10.5 %), and one fourth has liver

fibrosis of F 2-3 stages (27.3 %), which requires an improvement in the monitoring of these patients. The analysis of international
recommendations showed complex and different approaches to monitoring CHB patients without cirrhosis of the liver when

deciding on the appointment of antiviral treatment. The AASLD recommendations (2016) differ from the others in the mandatory
determination of the patient’s HBeAg status and the clearly established norm of ALT. The EASL (2012) recommendations do

not require mandatory determination of HBeAg status, with the main criterion being the amount of HBV-DNA in the blood.

NICE recommendations (2013) determine the mandatory identification of a combination of factors in addressing this issue,

taking into account the patient's age, viral load, the severity of the cytolytic syndrome. WHO recommendations (2015) are

the most adapted for countries with limited resources.

Conclusion. When using the recommendations of NICE 2013 and WHO 2015 among 38.1 % of CHB patients without
cirrhosis with a low viral load <2000 IU/ml, which is not recommended for antiviral therapy, 34.3 % have cytolytic syndrome,
10.5 % are HBeAg-positive, and 27.3 % have liver fibrosis F 2-3 stages, which makes it necessary to improve monitoring of
these patients. Monitoring CHB patients without cirrhosis in determining the need for antiviral treatment in the world remains
a complex issue and has no unambiguous approaches to the solution, as evidenced by the existence of several international
clinical recommendations: AASLD 2016, EASL 2012, NICE 2013, WHO 2015.

MOHITOPMHI XBOPUX HAa XPOHIYHUM renatut B 6€3 uupo3y neyiHkKM Npu BUSHAYEHHI Kntouosi croBa:
. XPOHIYHUN
TAaKTUKU AIKYBaHHA renarmr B,
NpPOTUBIpyCHE
0. B. PA60KoHb, A. b. XeneMeHAMK, H0. 10. PabokoHb AiKyBaHHA,

MeTa po6oTu — B13Ha41TK 0co6nMBoCTi nepebiry XpoHiuHoro renatuty B (XIB) 6e3 umpo3y neviHku npy ouiHioBaHHI Heob-
XiZHOCTi NPU3HAYEHHs NPOTUBIPYCHOTO NiKyBaHHS B paMkax BUKOHaHHS [lepxaBHOI LiinboBOi Nporpamu Ta 3iCTaBuUTV KPUTEPIT  Maronoris. - 2018. -

LLIOZ10 MOHITOPUHTY XBOPUX Ha XI'B 6e3 Lypo3y NeviHkv B YUHHKX MiXKHAPOAHWUX PEKOMeHOALSX. T. 15, Ne 2(43). -
C.215-220
Matepianu Ta metoaum. Npy BU3Ha4eHHi ocobnmeocTein nepebiry XIMB y 286 nauieHTiB 6e3 LMpo3y nediHku BpaxoByBanm

pekomergauii NICE (2013) ta WHO (2015) ans ouiHoBaHHA HeOOXigHOCTI NpyU3HaYeHHs MPOTUBIPYCHOTO MiKyBaHHS, SiKi €
OCHOBOHO KMiHIYHOTO NpoTokony B YkpaiHi. 3aiicHUnM aHania MixHapoaHUX PEKOMEHAALN OO MOHITOPUHTY XBOPUX Ha
XI'B 6e3 umposy neviHku: American Association for the Study of Liver Diseases (2016), European Association for the Study of
the Liver (2012), National institute for Health and Care Excellence (2013), World Health Organization (2015).

PesyniraTu. BukoHanu aHania ocobnveoctelt nepebiry XI'B 6e3 umpo3y nediHkv Npy BUKOPUCTaHHI KpUTEPIIB pO3noginy XBOpUX
3aneXHo BiZ NOKa3aHb 10 ETIOTPONHOTO NiKyBaHHS, Ski BUKNaAeHi B KMiHIYHOMY MpOTOKofi B YkpaiHi Ta rpyHTyoTbea Ha MixHa-
poaHux pekomergauisx NICE (2013) ta WHO (2015). MNokasaHo, o 8,0 % (23 i3 286) xsopux noTpebytoTb NepLIOYeproBoro
MPU3HAYEHHS NPOTUBIPYCHOTO NiKyBaHHS 3a CyKyrHICTH0 NlabopaTopHux 03Hak. Mepebir XI'B y uyx nawjieHTiB xapakTepusyeTbest
YacTiLUMMK acTEHO-BETETaTUBHUMM MPOSIBaMU, BINbLLOK BUPA3HICTIO LIMTOMITUYHOTO CUHAPOMY Ta Hal4acTilLoW LMPKYIsi-
uieto B kpoi HBeAg. Cepen 38,1 % (109 i3 286) xsopux Ha XI'B 6e3 Lmpo3y NeviHkn 3 H13bKUM BipYCHUM HaBaHTaXEHHAM
<2000 IU/ml, sikMm Npu3HaYeHHs1 NPOTMBIPYCHNX 3acOBiB HE PEKOMEHIYETHCS, KOXEH TPETIN Mae LUTOMITUYHWIA CUHAPOM
(34,3 %), koxeH pecatuin HBeAg-noantneHuii (10,5 %), a koeH yeTBepTuin Mae ibpoa neviHku F 2-3 cTyneHis (27,3 %),
Lo noTpebye yaA0CKOHANEHHS MOHITOPUHTY caMe Lix NauieHTiB. AHania MiXkHapoAHMX pekoMeHAaLin NoKa3aB fOCUTb CKIaaHi
Ta pi3Hi NiZXoaM LOAO MOHITOPUHIY XBopuX Ha XI'B 6e3 umposy neviHkv npy BUPILLEHHI NUTaHHS WOAO NpU3HAYeHHs npo-
TUBIpyCHOro NikyBaHHs. PekomeHpauii AASLD (2016) BigpizHstoTbCs Bif iHLLMX 060B'3k0BMM BU3Ha4YeHHsIM HBeAg-cTaTycy
XBOPYX Ta YiTKO BCTAHOBIIEHO Mexeto HopManbHoro piBHs AnAT. PekomeHpauii EASL (2012) He nepenbadatotb 060B's13koBe
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KatoueBbie cnoBa:

XPOHUYECKUI
renatwt B,
NPOTUBOBMPYCHOE
AeYEHME.
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C.215-220

BU3Ha4eHHs HBeAg-cTaTycy, Npu LibOMY rOfIOBHUM KpUTEpIEM BBaxatoTb KinbkicHui BmicT HBV-DNA B kpoBi. PekomeHgauii
NICE (2013) nepenbayatots 060B’A3K0Be BU3HAYEHHS NEBHUX KOMBIHALLi hakTopiB NPy PO3B’s3aHHI LibOro NUTaHHS 3 ypa-
XyBaHHSAM BiKy NaLliEHTIB, PiBHSA BIpYCHOrO HABAHTaXXEHHS!, BUPA3HOCTI UMTOMITUYHOIO cuHapomy. Pekomengauii WHO (2015)
€ HanbinbLL afanToBaHUMM ANs KpaiH 3 0BMEXeHUMI pecypcamu.

BucHoBku. Mpu 3actocysarHi B YkpaiHi pekomeraauinn NICE 2013 ta WHO 2015 cepen 38,1 % xsopux Ha XI'B 6e3 umposy
MEYiHKW 3 HU3bKUM BipYCHUM HaBaHTaxeHHam <2000 IU/ml, skum npuaHadeHHst NpoTUBIPYCHIX 3aco6iB HE PEKOMEHOYETLCS,
34,3 % matoTb uuToniTMIHUA cuHapoMm, 10,5 % HBeAg-nosutusHi, a 27,3 % matotb ¢hibpoa neviHkv F 2—3 cTyneHis, wo notpebye
YLOCKOHAMNEHHs1 MOHITOPUHTY came Lnx naLlieHTiB. MoHiTopuHr xBopux Ha XI'B 6e3 LuMpo3y neviHkv Npu po3B’a3aHHi NUTaHHS
LL010 MPU3HAYEHHST MPOTUBIPYCHOTO JTikyBaHHS! B CBITi 3anuLwaeTbCst NPOBNEMHUM i HE Mae OfHO3HAYHVIX NIAXOAIB 4O BUPILLEHHS,
LU0 NiATBEPMIKYE HAsIBHICTb KiNbKOX MiXKHApOAHMX KniHiYHMX pekoMmeHaauin: AASLD 2016, EASL 2012, NICE 2013, WHO 2015.

MoOHUTOPUHT 60AbHbIX XPOHUYECKUM renaTtutom B 6e3 uuppo3a neyeHu
npu onpepAeAeHUU TaKTUKU Ae4YeHUA

E. B. PabokoHb, A. b. XenemeHauk, 0. K. PabokoHb

Llenb pa6oTbl — ycTaHOBUTbL 0COBEHHOCTM XpoHUYeckoro renatuta B (XI'B) 6e3 uyppo3sa neveHu npu oLeHke Heobxoanmo-
CTW Ha3HaYeHMs! NPOTUBOBMPYCHO Tepanumn B paMKax BbIMonHeHUs [ocyaapCTBEHHOM LeneBoi NporpaMmMbl U COMOCTaBUTb
KpUTEpUM MOHUTOPMHTa GorbHbIX XI'B 6€3 LMppo3a neveHm B CyLLECTBYHOLLMX MEXOYHAPOAHbIX PEKOMEHAALMSIX.

Matepuanbi u MeTogbl. [pu oueHke ocobeHHocTeln TedeHns XI'B y 286 naumeHToB 6e3 LMppo3a NeYeHn YYTeHbI pEKOMEH-
fdaumm NICE (2013) n WHO (2015) ans oueHku HeobXxoaMMOCTW HasHa4YeHUs NPOTUBOBMPYCHOTO JIEYEHNS!, KOTOPbIE SBMSAKOTCS
OCHOBOW KITMHWNYECKOro NpoTokona B YkpauHe. [NpoBeaeH aHanua MexayHapoaHbIX PEKOMEeHAALMIA MOHUTOPKHIA BOMbHbIX
XI'B 6e3 umpposa neyveHu: American Association for the Study of Liver Diseases (2016), European Association for the Study
of the Liver (2012), National institute for Health and Care Excellence (2013), World Health Organization (2015).

Pesynkrathl. MpoaHanuavpoBani 0Co6eHHOCTM TedeHus XI'B 6e3 uyppo3a neyYeHn npy UCMonb3oBaHUM KpUTepres pac-
npegenexns 6onbHbLIX B 3aBMCUMOCTM OT MoKa3aHUi K NPOTUBOBUPYCHOMY NTEHEHUIO, KOTOPbIE U3MOXEHbI B KNMHNYECKOM
npoTokone B YkpanHe 1 6asupytotcs Ha mexayHapoaHbix pekomeHaaumsx NICE (2013) n WHO (2015). MokasaHo, 4to 8,0 %
(23 13 286) naumeHToB TPebYIOT NEPBOOYEPEAHOrO HAa3HAYEHNS NPOTUBOBMPYCHOTO NEYEHNst N0 COBOKYNHOCTM Naboparop-
HbIX kpuTepues. TedeHne XIB y aTux nauMeHTOB XapakTepuayeTcs bonee YacTbIMW aCTEHO-BEreTaTyBHLIMU NPOSBIEHNAMM,
6onee BblpaxeHHbIM LIUTONUTUYECKUM CHHAPOMOM 1 Gonee yacTbiM obHapyxeHnem HBeAg. Cpean 38,1 % (109 us 286)
6onbHbIx XIB 6e3 uMppo3a NeyveHn ¢ H13KoW BUPYCHOM Harpyakor <2000 |U/ml, koTopbIM Ha3HaveHne NpOTUBOBMPYCHbIX
npenapaTtoB He PEKOMEHAYETCS, Kaxabl TPETUN UMEET LIMTONUTUYECKUI CUHAPOM (34,3 %), kaxabli AecaTblii HBeAg-noau-
TMBHbIN (10,5 %), @ KaxabIi YeTBepTbI UMeeT nbpo3 nevern F 2-3 ctaguin (27,3 %), 4To TpebyeT ycoBEpLLIEHCTBOBaHMS!
MOHUTOPUHIAa UMEHHO 3TWX NaUMEHTOB. AHaNN3 MeXayHapoaHbIX PeKOMEHAALIMI NoKa3an CroXKHbIe 1 pasnnyHbIe NoaXoab!
K MOHWUTOPMHIY GonbHbIX XI'B 6e3 umppo3a neyeHun Npu peLleHun BOMpoca O HasHaYeHU NPOTUBOBUPYCHOTO NeYeHNs.
Pekomergauum AASLD (2016) otnnyatotcst oT apyrux obsizatenbHbiM onpegeneHneM HBeAg-cTatyca naumeHTa 1 YeTko
ycTaHoBneHHo Hopmoii AnAT. Pekomergaumm EASL (2012) He TpebytoT obsizatensHoro onpegenequns HBeAg-cTatyca,
NPV 3TOM [MaBHbIM KpUTEPUEM BbIABUraeTcs konndecteeHHoe cogepanne HBV-DNA B kposu. Pekomergaumm NICE (2013)
npegonpenensioT obs3arensHoe ycTaHoBNEHWe KOMBVHaLMM onpeaeneHHbIX hakTopoB NpK PELLEHN AaHHOMo BOMpoca ©
y4eTOM BO3pacTa NauueHTa, BUPYCHO Harpy3ku, BbIPaXXEHHOCTW LUTONKUTUYECKOoro cuHapomMa. Pekomergaumnn WHO (2015)
ABNSAOTCS Hanbornee afanTMpoBaHHbLIMK ANS CTPaH C OrpaHNYeHHbIMI Pecypcamu.

BbiBoabl. [Mpu ucnons3osaHum B YkpanHe pekomergaumin NICE 2013 n WHO 2015 cpeam 38,1 % GonbHbix XI'B 6e3 umpposa
NEYeHN C HU3KOW BUpYCHOI Harpyakorn <2000 [U/ml, KoTopbIM Ha3Ha4YeHWe NPOTUBOBMPYCHO TEpanun He peKoOMeHayeTcs,
34,3 % vmetot umTonuTMyeckuin cuiapom, 10,5 % HBeAg-nosutusHel, a 27,3 % umetoT ¢ubpos neyenn F 2-3 cragui,
470 0BYCNOBNMBAET HEOOXOANMOCTb YCOBEPLLEHCTBOBaHUS MOHUTOPWHIA UMEHHO 3TUX NauMeHToB. MOHUTOPUHI 60MbHbIX
XI'B 6e3 unppo3a neyeHy Npum peLleHnr Bonpoca o NPOTUBOBUPYCHOM fleYEHUM B MUPE OCTAeTCs NPO6neMHbIM U HE UMEeET
OAHO3HAYHbIX MOAXOLOB K PELLEHMI, YTO MOATBEPXKOAETCS CyLLECTBOBAHMEM HECKOIbKMX MEXAYHAPOOHBIX KIMMHNYECKNX
pekomerpaumii: AASLD 2016, EASL 2012, NICE 2013, WHO 2015.

Chronic hepatitis B (CHB) remains a topical issue of modem
infectology. In the world, there are about 400 million patients
with CHB, among which in 5 years, cirrhosis is formed in
2-20 % of patients, and the cumulative risk of hepatocellu-
lar carcinoma is 2-5%. Annually in the world as a result of
diseases of the liver, associated with HBV-infection, up to
2 million people dies [1,2]. Despite the presence of antiviral
agents for the treatment of patients with chronic hepatitis
B, complete eradication of the HBV virus is impossible due
to the formation of covalent-continuous DNA (cccDNA) in
the nucleus of infected hepatocytes. In addition, the genome
of HBV integrates into the host cell genome, which determines
the carcinogenic effect of the pathogen. Today, hepatocellular
carcinoma is one of the main problems for patients with HBV
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infection, as it can develop even in patients who have received
effective treatment [3].

The risk of developing liver cirrhosis and hepatocellular
carcinoma in the course of CHB is dependent on viral load
[2,4]. Therefore, the main aim of the treatment is to lower
the level of HBV-DNA in the blood lower than the level of
determination [5,6], which allows to improve the quality and
life expectancy of patients by preventing the development
of liver cirrhosis and its complications, hepatocellular car-
cinoma and premature death [7]. Therefore, WHO's global
strategy is aimed at eliminating viral hepatitis as a threat
to public health [8].

Monitoring CHB patients without liver cirrhosis and
solving the problem of appointing an antiviral treatment to
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these patients in the world is difficult and has no unambigu-
ous approaches to the solution. Currently, there are various
international clinical recommendations for the selection
of patients with CHB for antiviral therapy (AVT), namely
the recommendations of the American Association for
the Study of Liver Diseases, the National Institute for Health
and Care Excellence, World Health Organization [7,9-11].

In Ukraine, viral hepatitis occupies one of the dominant
places in the structure of infectious pathology due to the de-
gree of negative impact on the health of the population and
the extent of the incidence. Thus, in 2012, 20 346 patients
with CHB (including the first diagnosis of 3245 in their lives)
were registered in the State Healthcare Center of Ukraine
Ministry of Health Statistics; 19 459 and 3084 patients
were registered respectively in 2014. From 2013, the State
Target Program for the prevention, diagnosis and treatment
of viral hepatitis [8] has been implemented in Ukraine, for
which the clinical protocol for monitoring and treatment of
patients with CHB was created and subsequently updated
[12]. The clinical guidelines outlined in the clinical protocol
are based on the International Recommendations NICE
(2013) and WHO (2015).

Aim of the work

To determine the features of the course of chronic hepa-
titis B without liver cirrhosis in assessing the necessity of
appointing an antiviral treatment within the framework of
the State Target Program and to compare the criteria for
monitoring patients with chronic hepatitis B without liver
cirrhosis in existing international recommendations.

Material and methods

286 adult patients with CHB without liver cirrhosis were ex-
amined in the hepatological center of the Communal Institu-
tion «Regional Infectious Clinical Hospital of Zaporizhzhia
Regional Council». Men were 163 (56.9 %), women — 123
(43.1 %). The age of the patients ranged from 18 to 71
years and amounted to 36 (31; 48) years. Duration of CHB
in patients without cirrhosis of the liver from the moment
of diagnosis was 7 (3; 12) years. All patients underwent
a quantitative determination of HBV-DNA in the blood
by polymerase chain reaction, and the activity of ALT in
serum was evaluated in the dynamics of observation. In
the majority of patients (213 —74.5 %), a determination was
made for serum HBeAg, in each tenth patient (34 - 11.9 %)
the degree of liver fibrosis was assessed by non-invasive
methods (FibroTest or elastography). Criteria for exclu-
sion from the study were the presence of liver cirrhosis,
co-infection with other hepatotropic viruses and human
immunodeficiency virus. The patients were inspected with
written informed consent.

In determining the characteristics of the course of
CHB in patients without liver cirrhosis, we have taken into
account the recommendations of NICE (2013) and WHO
(2015) to assess the need for antiviral treatment (AVT),
which are the basis of the clinical protocol in Ukraine [12].
According to this protocol, AVT is primarily indicated to
patients with CHB without liver cirrhosis in the presence of
a combination of the following factors: age up to 30 years
old, viral load of HBV-DNA >20000 1U/ml, and persistently
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elevated ALT activity without taking HBeAg status into
account. When monitoring other patients with chronic
hepatitis without cirrhosis of the liver, the main criterion for
further consideration of the recommendations of etiotropic
treatment is to determine the viral load with a limit of 2000
|U/ml. If patients have a HBV-DNA level >2000 IU/ml,
the AVT is considered to be prescribed in the presence of
moderate or over-expressed inflammatory-necrotic process
and/or hepatic F2-F3 degree fibrosis. Treatment with
antiviral drugs for patients with CHB insufficiency without
cirrhosis of the liver with a low viral load of <2000 1U/ml is
not recommended; these patients continue their dynamic
observation every 6 months.

In order to find out the features of the course of CHB
in patients without cirrhosis of the liver with the application
of the above mentioned criteria for the selection of patients
for AVT, a comparison of the main clinical, anamnestic, bio-
chemical and virological parameters in patients with CHB
of different groups was performed. Patients were divided
into groups: Group | — 23 patients with a set of signs: age
up to 30 years old, viral load of HBV-DNA >20000 1U/ml,
steady increased activity of ALT; Group Il — 109 patients
with viral load >2000 1U/ml; Group Il — 154 patients with
HBV-DNA levels <2000 [U/ml.

A comparison of the criteria for monitoring CHB pa-
tients without liver cirrhosis was performed in accordance
with the international recommendations of the American
Association for the Study of Liver Diseases (AASLD),
the European Association for the Study of the Liver (EASL),
the National Institute for Health and Care Excellence
(NICE), World Health Organization (WHO) [7,9-11].

Statistical processing of the obtained data was carried
out using the prevailing base of the examined patients
with CHB in the program STATISTICA® for Windows 6.0
(StatSoft Inc., No. AXXR712D833214FANS). The research
results are presented as Me (Q,; Q,,). For the reliability
assessment of the difference in quantitative characteristics
between the samples the Mann-Whitney criterion was used,
and for the qualitative characteristics — the chi-square
method (x?).

Results

According to the results of the comparative analysis of
groups of patients with CHB without cirrhosis of the liver,
depending on the availability of relevant criteria prior to
the appointment of AVT, it has been established that factors
such as the duration of the disease and the presence in
the case of history of an earlier transmitted acute hepatitis
B did not affect the level of viral load and were recorded
with the same frequency among patients of the studied
groups. CHB was characterized by the appearance of
clinical manifestations only in a small number of patients,
with statistically significant differences only occurred when
comparing patients in Groups | and Ill. Clinical symptom-
atology of patients of Group | that had a combination of
laboratory features for the primary appointment of AVT
was characterized by a more frequent appearance of
astheno-vegetative syndrome manifestation (26.1 % vs
5.8 %, x*=10.57, P <0.01), unlike patients with a low viral
load <2000 IU/ml, for which antiviral therapy has not been
indicated. In addition, the severity of the cytolytic syndrome
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Table 1. Clinical, anamnestic and biochemical parameters of patients on chronic hepatitis B without liver cirrhosis

Patients with CHB without liver cirrhosis
(Groupl(n=23) | Groupl (n=109) Group Ill (n = 154)

Age of patients, Me (Q,; Q,;) 26 (23; 28) 37 (33; 48)* 39 (33; 55)*
Patients up to 30 years old, abs (%) 23 (100 %) 9 (8.3 %)* 19 (12.3 %)*
Acute hepatitis B in case of history, abs (%) 3(13.0 %) 15 (13.8 %) 19 (12.3 %)
Duration of CHB, Me (Q,; Q) 7(2;16) 7(3;12) 6(4;12)
Complaints, in particular: 6(26.1 %) 22 (20.2 %) 17 (11.0 %)*
general weakness 6 (26.1 %) 8 (7.3 %) 9 (5.8 %)*
heaviness in the right hypochondrium 3(13.0 %) 16 (14.7 %) 15 (9.7 %)
arthralgia - 2(1.8%) -
Activity of ALT, mmol/h, Me (Q,; Q,5) 1.75 (1.28; 2.20) 0.68 (0.68; 1.36)" 0.68 (0.55; 1.26)*
Stable normal ALT level, abs (%) - 60 (55.0 %) 101 (65.6 %)
Increase ALT to 3 norms, abs (%) 16 (69.6 %) 32 (29.4 %)* 36 (23.4 %)*
Increase ALT from 3 to 10 norms, abs (%) 7(30.4 %) 17 (15.6 %) 16 (10.4 %)*
Increase ALT above 10 norms, abs (%) - - 1(0.7 %)

*: the difference is significant (P < 0.05), compared with patients in Group I.

Table 2. Virological parameters and the degree of expressiveness of liver fibrosis in patients with chronic hepatitis B without liver cirrhosis

Patients with CHB without liver cirrhosis
|GroupI(n=23) | Groupli(n=109) Group Ill (n = 154)

Quantitative HBV-DNA content in the blood, 1U/ml 1.0 x 108(1.3 x 10% 1.1 x 108) 4.1x10%(6.8 x 10% 2.1 x 10%)* 7.5x10%(4.1 x 10% 1.0 x 10%)*.,

HBeAg-positive patients, % (abs) 73.7 % (14 of 19) 22.5 % (18 of 80)* 10.5 % (12 of 114)*.
HBeAg-negative patients, % (abs) 26.3 % (5 of 19) 77.5 % (62 of 80)* 89.5 % (102 of 114)*..
Liver fibrosis F 0—1, % (abs) 75.0 % (3 of 4) 68.4 % (13 of 19) 72.7 % (8 of 11)

Liver fibrosis F 2-3, % (abs) 25.0 % (1 of 4) 31.6 % (6 of 19) 27.3% (3 of 11)

*: the difference is significant (P < 0.05), compared with patients in Group I; **: the difference is significant (P < 0.05), compared with patients in Group II.
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was higher in patients of Group | compared to patients in
Groups Il and IlI, primarily due to the higher proportion
of patients with elevated ALT activity from 3 to 10 norms.
When comparing the clinical and laboratory parameters
of the CHB in patients without liver cirrhosis of the Group
Il, for which the issue of the appointment of AVT should
be considered, and those in Group ll, for which etiotropic
treatment is not recommended, there are no statistically
significant differences in the studied parameters, however,
among patients in Group Ill 34.3 % (53 out of 154) had
elevated ALT activity in the blood (Table 7).

In the analysis of virological parameters in patients
with CHB without cirrhosis of the liver, the differences in
the viral load of the studied groups proved to be logical,
since the level of increase of HBV-DNA in blood was one of
the criteria for the formation of patient groups. However, it
should be noted that the rate of detection of positive HBeAg
in serum was related to the level of viral load and was
the highest in patients of Group |, compared with patients
in Group Il (73.7 % vs 10.5 %, x? = 41.31, P < 0.0001),
and with patients in Group Il (73.7 % vs 22.5 %, x* = 18.38,
P <0.001). In addition, a statistically significant difference
was observed in the incidence of HBeAg-positive patients
and in the comparison of Groups Il and Ill (22.5 % vs
10.5 %, x? = 5.16, P < 0.01). However, in the presence of
clear statistically significant differences in the virological
parameters in the patients of the studied groups, the pro-
portion of patients with different stages of liver fibrosis was
the same in patients with CHB without cirrhosis of the liver
of the studied groups (Table 2).

Taking into account that among patients in Group I,
which is not recommended for AVT, every third had labo-
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ratory signs of cytolytic syndrome — 34.3 % (53 of 154),
every tenth patient was HBeAg-positive — 10.5 % (12 of
114), and more than one in four had liver fibrosis F 2-3
degrees — 27.3 % (3 of 11), existing criteria for monitoring
patients with chronic hepatitis without cirrhosis of the liver
require further improvement.

Discussion

Existing International Recommendations [7,9—11] demon-
strate rather complicated and different approaches to
monitoring CHB patients without cirrhosis of the liver when
deciding on the appointment of AVT. It should be noted
that all the International recommendations have the same
approach only for patients with HBV-associated cirrhosis
of the liver. Namely, in the presence of cirrhosis of the liver
both compensated and decompensated, when detected
in the blood of HBV-DNA, regardless of its quantitative
content, nucleoside analogues based on tenofovir or
entecavir are assigned.

The most difficult is monitoring of patients with CHB
without liver cirrhosis using the recommendations of
the AASLD (2016) [9]. These recommendations differ from
other mandatory definitions of HBeAg-status of patients
and clearly defined levels of ALT activity, which should be
considered as the norm for males and females, respec-
tively, different from the reference values of laboratories.
According to the recommendations of AASLD (2016), when
monitoring CHB patients, the HBeAg status of the patient,
the level of ALT activity in the serum, the level of viral load
and, in some cases, the results of the morphological ex-
amination of the liver, are to be taken into account in order
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to decide on the appointment of AVT. Antiviral treatment for
patients with CHB impairment without liver cirrhosis, which
is HBeAg-positive, is performed under the condition of his-
tological evidence of significant liver damage and viral load
>20000 IU/ml. Treatment of patients with antiviral agents
in HBeAg-negative CHB without cirrhosis of the liver is
carried out under histological evidence of significant liver
damage and viral load >2000 |U/ml. It should be noted
that according to the criteria of AASLD (2016), the upper
limit of the norm for the activity of ALT for patients with
chronic hepatitis B should be 30 U/l for men and 19 U/L for
women, regardless of the reference values of this indicator
offered by the laboratory. In this case, the preparations for
antiviral therapy are pegylated interferons and nucleoside
analogues (tenofovir or entecavir).

It is known that HBeAg, the determination of which is
mandatory in patients with CHB according to the recom-
mendations of AASLD (2016), plays a significant role in
modulating the immune response, reducing the efficacy
of the T-cell line [13]. However, it should be noted that
after the introduction of compulsory vaccination of children
against hepatitis B worldwide, the proportion of HBeAg
negative and the proportion of HBeAg-positive significantly
increases in the structure of patients with CHB. This is due
to anincrease in the number of older age groups in patients
with CHB who previously had an infection with HBeAg/
anti-HBe seroconversion during the course of the disease
[13]. Itis believed that with steady increased activity of ALT
in blood in patients with CHB virus seroconversion occurs
on average in 8-12 % of patients per year [14]. It should
be noted that according to our research, HBeAg-negative
patients with CHB disease without liver cirrhosis, which
accounted for 79.3 % (169 of 213), were significantly su-
perior. In modern literature, there are other explanations
for HBeAg/anti-HBe seroconversion in the course of a
natural course of the disease. Some studies have shown
that the HBV genotype may have a certain effect on
the rate of HBeAg/anti-HBe seroconversion, in particular,
when infection with the genotype B HBV, seroconversion
occurs more rapidly than with infection with the genotype
C HBV [15]. Taking into account the different frequency of
registration of individual genotypes of HBV in the world and
different efficacy of CHB, American researchers suggested
identifying the HBV genotype for differentiated use of etio-
tropic agents [16], but these data were not included in any
international recommendation. In addition, there are mutant
HBV strains that have lost the ability to express HBeAg
due to mutation of the pre-core/core site, but retained high
replicative activity. Often, these mutations are associated
with genotypes C and D HBV, which are more commonly
recorded in Asia and Southern Europe, which also explains
the more frequent registrations of HBeAg-negative HCV
in patients from these regions. The effect of this mutation
on the natural course of HBV infection has not yet been
fully understood, but there are reports of more aggressive
course of the disease in these patients [13,17]. In most
cases, HBeAg-negative CHB is characterized by levels of
HBV-DNA >2000 1U/ml, preserving necrosis-inflammatory
changes in the liver and instability of the course [18].

The determination of the quantitative HBV-DNA content
in the blood is a key criterion for addressing the issue of AVT
in patients with CHB without liver cirrhosis in EASL (2012)

Pathologia. Volume 15. No. 2, May — August 2018

Original research

[7] recommendations, which do not imply the mandatory
determination of HBeAg status in addressing this issue.
According to these guidelines, AVT should be prescribed
to patients with a viral load >2000 1U/ml, signs of severe
necrotic-inflammatory activity of the pathological process in
the liver and/or elevated ALT above the upper limit of nor-
mal. At the same time, if patients with CHB without clinical
and laboratory signs of liver cirrhosis have a combination
of such factors as the level of viral load >20000 |U/ml and
increased activity of ALT more than twice the upper limit of
norm, AVT should be prescribed without biopsy results liver.
The EASL Recommendations (2012) also allow the phy-
sician to choose an antiviral agent between the pegylated
interferon and the nucleoside analogue (tenofovir or ente-
cavir). According to these recommendations, the continued
reduction of HBV-DNA in the blood to the smallest <2000
IU/ml, ideally even <60 IU/ml, is a satisfactory end-result,
since it is clearly associated with improved prognosis [7].

The international recommendations of NICE (2013)
on monitoring CHB without cirrhosis of the liver provide
for the mandatory determination of certain combinations
of factors when addressing the issue of the appointment
of AVT, namely: the age of patients >30 years, in which
the viral load reaches >2000 IU/ml in combination with
increased activity of ALT. At the same time, if the age
of patients <30 years and the viral load >2000 [U/ml is
combined with the increased level of activity of ALT, it
is necessary to take into account the degree of severity
of necrotic-inflammatory changes and the stage of liver
fibrosis [11]. However, if the level of HBV-DNA >2000 U/
ml in the blood is combined with pronounced inflammatory
and fibrotic changes in the liver, AVT should be prescribed
without considering the age of the patients and the level of
ALT activity. In these recommendations, there is another
indication for the appointment of AVT in patients with CHB
without cirrhosis of the liver, namely, in the presence of a
viral load >20000 [U/ml, in conjunction with an increase in
the activity of ALT in the blood, the age of the patients and
the results of liver biopsy do not matter.

Unlike other International Protocols, NICE recommen-
dations (2013) clearly define antiviral drugs for the first and
the second lines. For the treatment of patients with chronic
hepatitis without liver cirrhosis, the first line drug should be
pegylated interferon-a2a with a fixed duration of treatment
for 48 weeks. The anti-viral agents of the second line are
nucleoside analogues based on tenofovir or entecavir.

In 2015, WHO new recommendations were published
on monitoring and treatment of patients with CHB, which
are most adapted for countries with limited resources [10].
According to these recommendations, for patients with CHB
in the absence of clinical manifestations of liver cirrhosis,
older than 30 years of age, having stable ALT activity
and viral load levels above >20000 IU/ml, AVT should be
prescribed. WHO recommendations (2015) have another
provision for the appointment of AVT in patients without
liver cirrhosis, especially if the definition of HBV-DNA is
inaccessible, the appointment of AVT is possible for all
patients with elevated ALT activity. According to the WHO
protocol (2015), only nucleoside analogues with high re-
sistance barrier (tenofovir or entecavir) are recommended
for antiviral therapy, which effectively inhibit the replication
of HBV-DNA but are not capable of causing elimination of
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the pathogen as it is not possible to affect the covalently
closed circular DNAin a nucleus that is a matrix in the tran-
scription of viral RNA, in connection with which treatment
is long and potentially life-long.

Unlike other International Recommendations, the WHO
protocol (2015) does not even consider the possibility of
treating CHB patients with pegylated interferons, but the fi-
nal part of this document focuses on certain benefits of
such treatment, namely the fixed duration of treatment and
the likely higher rate of HBsAg. The pegylated interferons
were excluded from the consideration in these guidelines,
since their use is less feasible under the conditions of limited
resources (higher cost of treatment and laboratory control).

Conclusions

1. In the monitoring of patients with CHB without liver
cirrhosis, only 8.0 % (23 of 286) require prior appointment of
antiviral therapy in combination of laboratory features (age up
to 30 years, HBV-DNA>20000 IU/ml, steady-increased activity
of ALT) according to the existing clinical protocol in Ukraine
established on the basis of the recommendations of NICE
2013 and WHO 2015. The course of CHB in these patients is
characterized by more frequent astheno-vegetative syndrome
manifestation, a higher severity of the cytolytic syndrome and
the most frequent circulation of HBeAg in the blood.

2. Among 38.1 % (109 of 286) patients with CHB
without cirrhosis of the liver with a low viral load
<2000 1U/ml, for which the purpose of AVT is not recom-
mended, every third has cytolytic syndrome (34.3 %), one
of ten has HBeAg-positive (10.5 %), and one of four has
liver fibrosis F 2—3 degrees (27.3 %), which requires further
improvement of monitoring of these patients.

3. Monitoring CHB patients without liver cirrhosis in
solving the issue of the appointment of antiviral treatment
in the world remains a rather complicated issue and does
not have unambiguous decision-making approaches,
confirming the existence of several International Clinical
Recommendations (AASLD 2016, EASL 2012, NICE
2013, WHO 2015).
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OcobauBOCTI TpaHCKpUNLiMHOI akTUBHOCTI reHiB CDH1, CTNNB1

Original research

Ta eKcnpecii KoAOBaHUX HUMU MOAEKYA E-KaarepuHy, B-KaTeHiHy
Ha |, 11, lll, IV cTapisx po3BUTKY KOAOPEKTaAbHOI aA€HOKApLMHOMMU

M. A. lUnwkiH, B. 0. TymaHCbKUK

3anopi3bknii AepxaBHWUI MEAUUHWI YHIBEpCHTET, YkpaiHa

MeTa po6otu — aHani3 piHiB ekcnpecii MPHK renis CDH1, CTNNB1 i kogoBaHuX HuMu Monekyn E-kagrepuHy, B-kateHiHy
Ta IXHiX 3B’A3KiB i3 piBHEM TpaHCKpMNLiHOT akTuBHOCTI reHa KRAS Ha |, I, llI, IV ctagisx (pTNM) po3BuTKy KonopekTanbHol
afeHokapuyHomm (KPA).

Martepianu Ta meToau. BukoHanm napanensHe iMyHOriCTOXiMiYHe Ta MOMeKynSpHO-TEHETUYHE, NATOrCTONOrYHE AOCimKEHHS
onepauinHoro matepiany KPA 40 nauieHTis (4 rpynu cnoctepexenns — |, 11, 11, IV ctagii 3a rpagauieto pTNM, 10 cnocrepe-
XeHb Y KOXHIlA rpyni), a Takox cekuiiHoro matepiany 10 dparMeHTiB CTiHKM AUCTanbHUX BiAAiniB TOBCTOI KULKYA 3BUYAAHOT
ricTonoriyHoi ByaoBM (rpyna KOHTPOSIo).

Pesynsratn. KPA nopiBHAHO 3 HE3MIHEHO CNM30BOK 0GOMOHKOK AMCTaNbHUX BiAAiNiB TOBCTOI KUKV XapaKTepu3yeTbCs
3HVKEHOK TPAHCKPUNLINHOK akTUBHICTIO reHa CDH1. € TeHaeHLis [0 3HWkeHHs piBHs ekcnpecii MPHK reHa CDH1 y rpynax
crocTepexerHs — Big | fo IV crapii po3sutky myxnnHu. KPA xapaktepusyeTbest HU3bkUM piBHEM ekcrpecii E-kaarepuHy, wwo
TaKOX MPOrPECUBHO 3HIKYETBCS B rpynax cnoctepexeHHs. KPA NopiBHSHO 3 HE3MIHEHOK CIM30BOK 0DOMOHKOK ANCTarb-
HUX BifAiNiB TOBCTOI KULLKW XapakTepu3yeTbCs NiABULLEHOK TPAHCKPUNLINHOK akTuBHiCTio reHa CTNNB1T i BUCOKMM piBHEM
eKcnpecii B-kateHiy. CTaTUCTUYHO 3HauyLLYy pisHMLIO 3a piBHAMK ekcripecii MPHK rena CTNNB1, B-kaTeHiHy y rpynax cro-
CTEPEXeHHs! He BUSIBUNU. HasiBHi NpsiMi KOPENsALiHi 3B’A3K1 M PIBHSMU €KCNpecii AOCAiAKyBaHNX reHiB i KOBOBaHUX HUMK
Mornekyrn, 3BOPOTHI kopensuii Mix piBHsMu ekcnpecii MPHK rexiB KRAS | CDH1, MPHK reHa KRAS Ta ekcnpecii E-kaarepury,
a Takox NpsiMuii 38’30k Mix piBHAMU ekcnipecii MPHK reHa KRAS Ta excnpecii B-kaTeHiHy.

BucHoBku. KPA xapakTepusyeTbCst 3HUKEHUM PIBHEM TPAHCKPUNLIAHOT akTUBHOCTI reHa CDH1, Sikuii KOPEntoe 3 HU3bKUM
piBHEM ekcnipecii E-kagrepuHy, a Takox MiaBULLEHUM PIBHEM TPaHCKPUNLiNHOI akTuBHOCTi reHa CTNNB1T, wo kopentoe 3
BICOKMM piBHEM ekcnpecii B-kaTeHiHy. Mpu nporpecii KPA Big | go IV cTagii 3HmKyeTbCa TpaHCKpUNLiiHa akTUBHICTb reHa
CDH?1 Ta ekcnpecis kogoBaHoro HuM E-kagrepuHy. [ins KPA xapakTtepHi 3BOpoTHI kopensuii Mix piBHsaMK exkcripecii MPHK
reHiB KRAS i CDH1, MPHK reHa KRAS Ta ekcnpecii E-kagrepuHy, a Takox npsiMuin 38’30k Mix piBHaMK ekcnipecii MPHK
reHa KRAS Ta ekcnpecii 3-kaTeHiHy.

0co6eHHOCTH TPAaHCKPUNLMUOHHOW aKTUBHOCTH reHoB CDH1, CTNNB1
U 3KCNpPeccHU KOAUPYEeMbIX UMHU MOAEKYA E-KaarepuHa, B-kaTeHuHa
Ha l, Il, lll, IV crapusax pasBUTUA KOAOPEKTAAbHOW aAeHOKAPLMHOMbI

M. A. LUinwkuH, B. A. TymaHckui

Llenb paboTbl — aHanw3 ypoBHen akcnpeccn MPHK reHos CDH1, CTNNB1 n kogupyembix umn Monekyn E-kagrepvHa, 3-ka-
TEHUHA, a TaKKe UX CBSA3EN C YPOBHEM TPAHCKPUMLMOHHOM akTBHOCTM reHa KRAS Ha |, I, 11l IV ctagusx (pTNM) passutus
KornopekTanbHon ageHokapLmHoMbl (KPA).

Matepuanbi n Mmetogbl. [NpoBeneHo napannensHoe UMMYHOTCTOXMMUYECKOE 1 MOMEKYNSPHO-TeHETMYECKOe, NaTormcTo-
nornyeckoe uccnegoBaHue onepaumoHHoro matepuana KPA 40 nauneHTos (4 rpynnbl Habmogenun — I, 11, 11, IV ctagum no
rpagauum pTNM, no 10 HabnogeHun B kaxaom rpynne), a Takke cekLmoHHoro matepuana 10 (pparMeHToB CTEHKM AUCTanbHbIX
OTZENOB TOMNCTOrO KNLLEYHMKA OBbIYHOM MMCTONOTMYECKON CTPYKTYPbI (rpynna KOHTPons).

Pesynbratbl. KPA B cpaBHEHUM C HEM3MEHEHHON Cr3NUCTO 0BOMOYKOI AMCTarbHbIX OTAENOB TOMCTOrO KULLEYHUKA Xa-
PaKTEPU3YETCSH CHKEHHOW TPAHCKPUMLMOHHON aKTUBHOCTBIO reHa CDH1. ViMeeT MecTo TEHOEHUMS K CHKEHWIO YPOBHS
akcnpeccun MPHK rena CDH1 B rpynnax Habnogenus — ot | k IV ctagum pa3sutus onyxonu. KPA xapakteprayeTcst HU3Kum
YPOBHEM aKcrpeccun E-kagrepuHa, YTo Takke NporpeccyBHO CHUXaETCs B rpynnax HabmoaeHus. Kpome Ttoro, KPA B cpas-
HEHWUW C HEN3MEHEHHOWN CM3NCTON 0BOMOYKON AUCTabHbLIX OTAENOB TONCTOMO KULLEYHKA XapakTepruayeTcsl MOBbILLEHHON
TPaHCKPUNLMOHHON akTUBHOCTLO reHa CTNNBT 1 BbICOKMM YPOBHEM 3KCTpeccumn B-kateHuHa. CTatncTniecku aHaummas
pasHuLa Mexay ypoBHsimu akcnpeccun MPHK reHa CTNNB1, B-kaTeHnHa B rpynnax HabmniogeHus He yctaHosneHa. OTMeYeHb!
NpsiMble KOPPENSALMOHHBIE CBA3M MEXAY YPOBHSMU SKCNPECCUN UCCIIEA0BAHHbIX FeHOB 1 KOQUPYEMbIX UMW MONEKyn, obpat-
Hble koppensuu mexay ypoHamu akcnpeccin MPHK reHoB KRAS n CDH1, mPHK rena KRAS wn akcnpeccun E-kagrepuHa,
a TaKke npsimas cea3b Mexay ypoBHsMm akenpeccum MPHK reHa KRAS n akcnpeccun B-kaTeHuHa.

BbiBoabl. KPA xapakTepuayeTcs CHKEHHBIM YPOBHEM TPAHCKPUMLIMOHHOMN akTUBHOCTW reHa CDH'1, KOTOpbI KoppenupyeT ¢
HU3KMM YPOBHEM aKcnpeccun E-kaprepuHa, a Taioke NoBbILLEHHLIM YPOBHEM TPAHCKPUMLUMOHHOMN akTueHocTv reHa CTNNBT,
KOTOPbIA KOPPENUpYeT C BbICOKMM ypOBHEM 3kcnpeccun B-kateHuHa. Mpu nporpeccun KPA ot | k IV ctagum cHnkaetcs
TPaHCKpUNLMOHHAs akTMBHOCTL reHa CDH1 un akcnpeccus kogupyemoro um E-kagrepuHa. [na KPA xapaktepHbl obpaTHble
koppensauun mexay yposHamu akcnpeccun MPHK reHoB KRAS n CDH1, MPHK reHa KRAS v akcnpeccun E-kagrepuHa, a
TaKoKke NpsiMas cBsi3b Mexay ypoBHsMu akcnpeccun MPHK rena KRAS v akcnpeccum B-kaTeHnHa.
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Features of CDH1, CTNNB1 genes transcriptional activity and expression levels
of E-cadherin, B-catenin proteins coded by these genes on the I, II, lll, IV stages
of colorectal adenocarcinoma development

M. A. Shyshkin, V. 0. Tumanskyi

Aim - analysis of CDH1 and CTNNB1 genes mRNA expression levels and expression levels of E-cadherin, 3-catenin proteins
coded by these genes, and also their correlations with KRAS gene transcriptional activity level on the I, Il, IlI, IV stages (pTNM)
of colorectal adenocarcinoma (CRA) development.

Materials and methods. Parallel immunohistochemical and molecular-genetic, pathohistological studies of operational
material of CRA from 40 patients (4 study groups — |, II, lll, IV stages according to pTNM classification — 10 cases in each
group) with diagnosis of colorectal adenocarcinoma, and sectional material of 10 fragments of distal colonic wall with normal
histological structure were conducted.

Results. In comparison with unchanged mucosa of distal colon CRAs characterized by the decreased CDH1 gene transcriptional
activity. There is the tendency to reducing of CDH1 gene mRNA expression in the study groups — from the | to the IV stages of
the tumor development. CRAs characterized by the low E-cadherin expression level, which also has the tendency to reducing
in the study groups. Moreover, in comparison with unchanged mucosa of distal colon CRA is characterized by the increased
CTNNBT1 gene transcriptional activity and the high B-catenin expression level. There aren'’t statistically significant differences
between the CTNNB7 gene mRNA, B-catenin expression levels in the study groups. There are direct correlations between
the expression levels of the studied genes and the molecules, coded by these genes, and also reverse correlations between
the KRAS and CDH1 genes mRNA expression levels, the KRAS gene mRNA expression level and the E-cadherin expression
level, direct correlation between the KRAS gene mRNA expression level and the 3-catenin expression level.

Conclusions. CRAIs characterized by the decreased CDH1 gene transcriptional activity that correlates with the low E-cadherin
expression level, and by the increased CTNNB1 gene transcriptional activity that correlates with the high 3-catenin expression
level. The CDH1 gene transcriptional activity and the expression level of E-cadherin, which is coded by this gene, decrease
during the CRA progression from the | to the IV stages. CRA is characterized by reverse correlations between the KRAS and
CDH1 genes mRNA expression levels, the KRAS gene mRNA expression level and the E-cadherin expression level, direct

correlation between the KRAS gene mRNA expression level and the B-catenin expression level.

HKNTTeRisnbHICTb COMATUYHOI KNITUHWM MOXIMBA NULLE
3a yMOB (DYHKLIOHYBaHHS PErynsaTopHUX MexaHi3mis,
L0 KOHTPOMOKTL MPOLECH POCTY, AMepeHLLitOBaHHS,
MDKKIITMHHUX B3aEMOZIN, MporpaMoBaHoi 3armbeni ToLLO.
3a cyyacHMMU ySBNEHHSIMMW, KOMopeKTanbHa afgeHo-
kapuuHoma (KPA) e Hacnigkom Kymynsvuii YucneHHmx
MyTaLjii Ta enireHeTUYHNX aHoManiu, Wo AakTb 3MOry
KNiTHaM YHUKaTW perynsitopHux BnnueiB. BoyeBuap,
came aKyMynsiisi MONeKynsipHO-reHETUYHNX NOpYLLEHb
Y KMOHi KNiTWHW Np13BOAMUTbL 40 TpaHcdopmMaLlii yMOBHO
«HOPMarbHUX» eniTenioumTia y pakosi knitnHu [1].

E-kagrepvH kopyeTbes reHom CDHT, € kanbLin-3a-
NEXHUM TpaHCMeMOpPaHHUM TMiKONPOTEiHOM, LLO JoKani-
3yeTbCs Ha 6asonareparnbHUX MOBEPXHSIX EMITENIOLMTIB i
3abe3nedye hopMyBaHHS Ta PyHKLIIOHYBaHHS aareauns-
HUX MDKKMITUHHUX KOHTakTiB. Monekyna E-kagrepuHy
CKIaaeTbes 3 LUTONIa3MaTnyHoro, TpaHcMeMBpaHHOro
i ekxcTpauentonsapHoro AomeHis. LintonnasmatnyHui
[OMEH B3aeMofie 3 MONeKynamm KaTeHiHiB, 3okpema 3
(3-kaTeHiHOM, hOpMyHOUM 3B'SI3KM 3 LIUTOCKENETOM. TpaH-
cmembpaHHUiA oMeH 3abesnevye nepegady curHanis
330BHi, @ ekcTpaLientonapHui 6eanocepenHs0 3abesneqye
A[resvBHi 3B's13KM1, @ TAKOX 3B'sI3yBaHHS MOIEKYT KarbLyjto,
LLIo NOTPiBHe ANnst NPOCTOPOBOI OpraHisaLii Monekynu E-ka-
ZrepuHy [2]. Binomo, wo aucperynsiuiss CDH1 i ioro 6inko-
BOrO NPOAYKTY € OOHIE0 3 KITKOYOBMX NAHOK KaHLIEpOreHesy,
dopmye OCHOBY AN eniTenianbHO-Me3eHXiMarnbHOro
nepexogy (EMIM) [3]. Y Hu3ui ekcnepuMeHTansHuX pobiT
noKasaHo, sIK 3HKeHHst ekcnpecii CDHT acouitoeTbes 3
akTuBajieto Mirpavii nyxmHHMX knituH KPA Ta peanisavieto
iXHiX iHBa3MBHUX BNacT1BOCTEN [4,5].

B-kateHiH kogyeTbea reHom CTNNB1, € npencrae-
HUKOM CIMeVCTBa KaTeHiHiB i Mae ABi OCHOBHI (OYHKLIi:
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MiATPUMaHHS MIKKIITUHHOI afresii Ta perynauis TpaH-
ckpunuii Wnt-TapretHux renis. Bxogsum oo cknagy ka-
LrepuyH-KaTeHIHOBOrO KOMMIEKCY, B-kaTeHiH 3abe3nevye
3B’130K Mixk E-kairepHOM Ta a-KaTeHiHOM, sikui 6eanoce-
penHbO KOHTaKTYeE 3 aKTUHOBUM LiTocKeneTom. Bigomo,
Lo aHomanii CTPYKTypu Ta (OYHKLii KaarepuH-kaTeHi-
HOBOrO KOMMNEKCY € OCHOBOK MOPYLUEHHS aAre3vBHUX
BACTUBOCTEN eniTeniouuTiB. PYHKLIOHY0UM SK dhakTop
TpaHckpunuii (3a ymon ON-state Wnt/B-kaTeHiHoBoro
CUrHanbHOTO LWNAXY), B-KaTeHiH HAKONMYYETLCS Y KNITUH-
HVX SApaXx i akTBye TpaHCKpunLiito Wnt-TapreTHuX reHis,
LLIO BiAMNOBIAA0TH 3a perynsuio nponidepadii, anonTosy
1 BUXXMBAHOCTI ENiTEMIOLMUTIB, @ TaKOX IXHIX aAre3nBHUX
BACTUBOCTEN i pyxnwmBocTi [6,7]. AHomanii ekcnpecii
CTNNB1 Ta nos'si3aHi 3 HAMW NOPYLLUEHHS (OYHKLIOHY-
BaHHS1 CUTHaNbHUX KackafiB 3a YMOB KaHLeporeHesy
CcTanu TeMOo YncrneHHUX gocnimkerb. OpHak BigoMocTi
(haxoBoi niTepaTypy LWOAO 0cOBNMBOCTEN ekcrnpecii
reHa CTNNBT Ta kogoBaHoro HuM B-kateHiHy B KPA
CyTTEBO Bapilol0Th, @ MUTAHHS LLOAO TOYHIX MEXaHI3MIB
B3aEMOLT 3a5y4eHNX CUTHAMBbHIX MOTIEKY 3aMLLA0TLCA
HeBupiLLeHuMK [7-9].

KRAS € LLie 00HUM reHOM, MOPYLUEHHS PYHKLIiT AKOro
3 BMCOKOK MMOBIPHICTIO 3any4yaeTbCsl 40 KULLIKOBOTO
KaHueporeHe3y. 3a JaHuMKu haxoBoi niTepatypu, Mo-
NeKynspHO-reHeTUYHi aHomanii KRAS Tpannswotees B
30-68 % KPA [10]. Lo6pe Bigoma pornb KRAS-3anexHoi
CurHanisauii B perynsuii knitTuHHoT nponichepalii, pocTy,
BMXMBAHOCTI, peanisauii iHBa3MBHUX i MeTacTaTUYHKX
BacT1BOCTEN TPAHCHOPMOBAHMX KNITUH, LLIO 3AINCHIO-
eTbes 3a gornomoro MAPK- i PI3K/AKT-curHanbHUX kacka-
ais [11]. 3a gaHumm E. Lemieux et al. (2015), € 38’330k
MiX NaTonorivyHot akTuBHICTIo KRAS | pyHKLiOHYBaHHSM
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Wnt/B-kateHiHoBoro curHansHoro wnsxy B KPA [12]. Ane
[OCTIIKEHHS 3 YTOYHEHHS 3B'SI3KIB MiX €KCTIPECIEIO KITto-
4OBMX KOMMOHEHTIB KaArepuH-kaTeHIHOBOTO KOMMIEKCy 1
aKTMBHICTI0O KRAS noku He 3aincHuNu.

MeTta pobotu

Anania pieHis ekcnpecii MPHK reHis CDH1, CTNNBT Ta
KOOOBaHWX HUMK Mornekyn E-kaarepuHy, B-kaTeHiHy Ta
XHiX 3B’A3KiB i3 piBHEM TPAHCKPUNLLiAHOT aKTUBHOCTI reHa
KRAS Ha |, Il Ill, IV cTapisx (P TNM) po3suTKy Konopek-
TanbHOI aAeHOKapLUYHOMU.

Martepianu i meToAU AOCAIAKEHHA

BukoHanm napanensHe imyHorictoxiMmiyHe (ITX) i mone-
KynspHo-reHetnyHe (MIM) gocnimkeHHs onepauinHoro
marepiany KPA 40 nauieHTis. basytounch Ha pesynsrarax
nonepeaHLOro NaToMopdonoriYHoro AOCHILKEHHS one-
paLinHoro Matepiasny Ta BPaxoBytuM YMHHY knacudika-
uito pTNM [13], Buginunu 4 rpynm CnocTepexeHHs, KoxHa
3 Hux Hanivye 10 Bunapkis: | ctagia (T, ,N, M ) |l cTagis

(T,,N,M,), llicragia (T, ,N, ;M,), IV ctagis (TMN13 M,).
SAK rpyny KOHTPOMIO BUKOPVCTaNy CEKLiNHWA MaTepian —
10 chparmMeHTIB CTiHKV TOBCTOI KWLLIKV (BMCTanbHi Bigainm)
3BMYaHOI rictonoriyHoi ByaoBu.

OnepauiiHui i cekuinHuin maTepian dikcyBanu B
10 % 3abydepeHomy dopmaniHi Ta 3anueanu B napa-
¢hiH. OcobnumsocrTi rictonoriyHoi 6yaoBM JOCMIAXKYBaHNUX
3paskiB BUBYanM B napaciHoByX 3pisax, Lo 3abapBneHi
reMaTtoKkcuniHoM Ta eo3nHoM. [MX-gocnigkeHHs BUKOHa-
N1 3a CTaHOApTHOK METOAMKOM, Lo nepeadadyacTbCs
BUPOGHMKaMK aHTUTIN. BUKOPUCTaHO MOHOKMOHANbHI
aHTuTina npotu E-kagrepuny (Clone NCH-38, DAKO,
CLUA), B-kateHiHy (Clone B-Catenin-1, DAKO, CLUA), a
TaKkox cuctemy Bidyanisauii EnVisionFLEX ¢ giamiHobeH-
anauHoM (DAKO, CLLA). PisHi IMX-excnpecii E-kagrepuHy
Ta B-kaTteHiHy knituHamu KPA ouiHoBanu metogom
doTtoundposoi MmopdomeTpii [14] 3 BUKOPUCTAHHAM
komm'toTepHoi nporpamu Imaged [15], BumiptoBanu
YMOBHUMMW OOMHULSAMK ONTUYHOI WinbHocTi (YOOLLL)
Ta rpagytoBanu Ha 4 pieHi: 0-20 YOOLL — HeratuBHa
IFX peakuisi, 21-50 YOOLL, — HM3bkuit piBeHb eKcrpecii,
51-100 YOOLL, — nomipHui piseHb ekcripecii, 101 YOOLL,
i BinbLLie — BUCOKWI piBEHb EKCMPECii.

MapanensHe MI-gocnigXeHHs 34iINCHUAN B TUX
cammx 40 3paskax KPA, o cdopmysanu rpynu cnocre-
pexeHHs, i B 10 3paskax rpynu KOHTPOsH0, hikcoBaHMX
y cbopmaniHi Ta 3anuTux y napadiH. [ns oTpumaHHs
TotansHoi PHK BukoHanu nonepeaHio Aenapadinisavito
TKaHWHW Y KCUIOMi Ta perigpaTawito B HU3XIOHUX KOH-
ueHTpauisx eraHony (100 %, 96 %, 70 %). MigrotoBneHi
3pasky roMOreHi3yBarnm 3a JOMOMOrO CTYMKU | TOBKaUM-

Original research

ka, nomiwanu B npobipku «Axygen» (CLLA), nposogunu
[opaTkoBy AenapadiHisauito, MOBTOPHY perigpartadito.
TotanbHy PHK i3 TKaHWHW BUZINUAKM 3 BUKOPUCTAHHAM
Habopy «Trizol RNA Prep 100» («I3oreH Lab., LTD», P®).

[ns 3BOPOTHOI TpaHckpumnuii Ta oTpumanHs kOHK Bu-
kopucTanu Habip OT-1 («CuHTony, PO). PeakuiiiHa cymil
3aranbHuM obcarom 25 mkn mictuna 1 mkn Random-6
npanmMepa, 2 Mk TotanbHoi PHK, 8,5 Mkn feioHizoBaHoi
H,O, oumLLeHoi Bif Hykneas, 12,5 MK peakwiiiHoi CyMiLi
Ta 1 mkn peseptasvm MMLV-RT. 3BopoTHY TpaHCKpULiito
npoBoaunm npu 45 °C ynpogosx 45 XBUnWH i3 HaCTyNHUM
HarpiBaHHSM Ans iHakTmeauii MMLV-RT npotsirom 5 x8
npn 92 °C.

[lnsa BU3HaYeHHs piBHS ekcnpecii 4oCnimKyBaHNX re-
HiB BUKOpucToBYyBanu amnnicikatop CFX96 ™Real-Time
PCR Detection Systems («Bio-Rad Laboratories, Inc.»,
CLLIA) Ta Habip peakTtuiB ansa npoeeaeHHs MJP-PY 3a
HasBHOCTi SYBR Green R-402 («CuHTON», P®). diHanb-
Ha peakLiiiHa CymiLl Ans amnnidikavii Bkntovana 6apBHUK
SYBR Green, AHK-nonimepasy SynTaq 3 aHTUTInamu, Lwo
NPUrHiYyBanu akTUBHICTb hepMeHTY, no 0,2 MK NpsiMoro
Ta 3BOPOTHOrO cneumdiyHux npanmepis, dNTP - ge-
30KCHHyKneo3uaTpudocdaty, 1,45 mkn matpuui (KGHK).
PeakuiiiHy cymil JoBoamnmM o 3aransHoro obesiry 25 Mk
AonaeaHHAM AgioHisosaroi H,0. Crieumdivri napu npait-
mepis (5-3') ans aHanidy JOCimKyBaHNX | pedhepeHTHOro
reHis 4ibpaHi 3a 4OMOMOro NPOrpamMHoro 3abe3neyeHHs
PrimerBlast Ta BurotoeneHi chipmoto « Thermo Scientificy,
CLWA (mabn. 1).

Awnnicpikavis cknaganacs 3 45-50 uuknis i BUKOHaHa
3a Takvx yMoB: fieHatypauis — 95 °C, 15 cekyHg, Bimkur —
59-61 °C, 30-60 cekyHz, enoHrauis — 72 °C, 30 cekyHz.
Ak pedpepeHc-reH Bukopuctanu reH Actin, beta (Actb).
BigHocHy HopmanisoBaHy kinbkicTe KOHK TapretHux
reHis Bu3Haunnv 3a metogom ,, Ct. Ctatuctudnmin aHania
pe3ynetaris [J1P B1UkoHanu 3a 4ONOMOro NPOrpaMHoOro
3abesnevenHs CFX Manager ™(«Bio-Rad», CLLIA). B exc-
NEePVYMEHT BKIKYEHO HEraTUBHI KOHTpOi: 6e3 ofaBaHHs
kOHK matpuui B peakuito 1P, 6e3 gopaBaHHs MPHK
matpuui B cuHTesi KOHK, 6e3 gogaBaHHs hepMeHTy B
cunTesi KOHK. Yci peakuii amnnicikauii BukoHanu Ha
iHOMBIAYyanbHMX 3paskax y TPbOX MOBTOPaX.

[laHi ctaTMcTMYHO onpavboBaHi 3a 40MOMOrot nep-
COHamnbHOro KOMM'KOTEPA 3 BUKOPWUCTAHHSIM Nporpamm
Statistica® for Windows 13.0 (StatSoft Inc., niueH3is Ne
JPZ8041382130ARCN10-J). PospaxoByBanu mefiaHy
(Me), HuokHil | BepxHii kBapTuni (Q,; Q,); NOPIBHAHHS BU-
KOHamnu 3 BUKOPUCTaHHAM HenapameTpUYHOTO KpUTEPItO
Kpackena—Yonica; 38’3k1 M JOCTIIKyBaHMM Napame-
TPaMu BUBYUIU 3 BUKOPUCTAHHSM KoedoiLlieHTa paHroBoi
kopensuii CnipmeHa. Pe3ynsratii BBaxanu CTaTUCTUHHO
3HavyLwmMmm Ha pieHi 95 % (p < 0,05).

Ta6nuus 1. Cneuudiyni napu npaiimepis, Lo Bynu BUKOpUCTaHI ANs aHani3y AOCTiLKYBaHUX | pethepeHTHOro reHiB

e e e e fewees

F = CCTGTTCCCCTGAGGGTATT 58. 4 2201221
R = CCATTGTCCACGCTGGATTT 58.82
E-cadherin, (CDH1) F = CAGTACAACGACCCAACCCA 59.89 63 2060/2061
R =ACCCACCTCTAAGGCCATCT 59.96
Actin, beta (Actb) F =CCTTTGCCGATCCGCCG 61.30 59 78/79
R = GATATCATCATCCATGGTGAGCTGG 61.15
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PesyAbTati

Y pesynerati MI-gocnigpxeHHs BctaHounu: KPA nopis-
HAIHO 3 HE3MIHEHOI CINM30BOK 0OOMOHKOK AMUCTanbHOI
TOBCTOI KWLLIKV XapaKTepU3yETbCS 3HMKEHOK TPAHCKpH-
LjiiHOO aKkTuBHicTO reHa CDH1: 3Ha4YeHHs1 BigHOCHOI
HopmanisoBaHoi ekcnpecii MPHK reHa ctaHoButh 0,35
(0,09; 0,70). € TeHOEHLiA 00 3HUKEHHS TPAHCKPUNLIAHOT
akTmBHoCTi reHa CDH1 y rpynax cnoctepexeHHs Big |
go IV cragii KPA 3a rpagauieto pTNM: BigHOCHa HopMma-
nisoBaHa ekcnpecia MPHK reHa gna | ctaaii ctaHoBuTb
0,88 (0,42; 1,14), ons Il cragii — 0,48 (0,23; 1,13), ons
Il cragii — 0,15 (0,09; 0,36), ans IV cTagii — 0,08 (0,04;
0,41) (Kpacken-Yonic, p < 0,05, puc. 1).

Pesynbratn MI-gocnifxeHHs: y3rogxyoTbes 3 pe-
3ynsratamu napanenbHo 3aicHeHoro IMX-gocnimkeHHs
ekcnpecii E-karepuHy B TUX camux 3paskax (mabr. 2).
BcTtaHoBneHo, Wwo pakosum knitnHam KPA Bnactueui
HU3bKWIA piBEHb MEMBPaHHO-LIMTOMIA3MaTUYHOT eKCrpecii
E-kaprepuHy: ekcnpecis IFX mapkepa ctaHoBuTb 43,74
(31,42; 85,60) YOOLU (puc. 2).

BusiBneHo TeHaeHLi0 0O 3HWKEHHS PiBHS eKCnpecii
E-kagrepuHy 3a yMOB NporpecyBaHHs NyXInHW: eKCNpecis
mapkepa Ha | ctagii KPA craHosuTts 88,09 (60,22; 112,34)
YOOLL, Ha Il cTagii — 55,70 (41,15; 98,07) YOOLL, Ha Il
cragii— 32,58 (30,21; 44,58) YOOLL, Ha IV cTagii — 24,82
(23,02;40,81) YOOL (Kpacken—Yonic, p < 0,05; puc. 3).

3a pesynsratamu MI-gocnigkeHHs BCTaHOBMEHO:
KPA nopiBHAHO 3 HE3MIHEHOK CN30BOK OOOMOHKOK
[MCTanbHOI TOBCTOI KULLKV XapaKTepu3yeTbCs B MOHAZ,
[Bidi MiABWLLEHOK TPAHCKPUMLIAHOK aKTUBHICTIO reHa
CTNNBT: BigHocHa HopmanisosaHa ekcripecia MPHK reHa
cTaHoBuTb 2,63 (1,55; 5,09). MNMopiHANbHWIA aHani3 piBHIB
TpaHckpunuinHoi aktueHocTi reHa CTNNB1T Ha pisHux
cragisix po3suTky KPA Bkasye Ha BiACyTHICTb CTAaTUCTUYHO
3HaYyLLOI Pi3HWLI: BiGHOCHA HOpMani3oBaHa eKCrpecis
MPHK reHa ans | ctagii ctaHoButs 2,88 (2,38; 5,38),
ana Il - 3,83 (2,59; 5,99), ana lll — 2,02 (1,38; 6,95), ans
IV -2,27 (1,23; 2,93) (Kpacken—Yonic, p < 0,05, puc. 4).

Pesynbratn MI-gocnimkeHHs1 y3romkyoTbes 3 pe-
3ynbTatamMu napanernbHO BUKOHaHOro IMX-gocnimkeHHs
ekcnpecii B-kateHiHy (mabn. 2). BcraHosunu, Wwo pa-
KOBi KniTMHM KPA XapakTepuayloTbCsl BUCOKMM PIBHEM
MeMOpaHHO-LMTONNa3MaTUYHOT ekcrnpecii B-kaTeHiHy:
eKcnpecis Mapkepa ctaHoBuTb 117,35 (111,69; 120,32)
yoou (puc. 5).

IMopiBHANBHWIA aHani3 pisHiB IMX ekcnpecii B-kaTeHiHy
Ha pisHMx ctagisax po3sutky KPA BKasye Ha BiACyTHICTb
CTATUCTUYHO 3HaYYLLOI Pi3HWL: ekcnpecis Mapkepa Ha |
cTapiji ctaHoBuTb 116,73 (112,28; 120,06), Ha Il — 120,23
(116,06; 135,16), Ha Ill — 115,85 (110,09; 120,23), Ha IV —
115,59 (111,11; 120,37) (Kpacken—Yonic, p < 0,05; puc. 6).

KopensuiiHuin aHania BUSIBUB HU3KY CTATUCTUYHO
3HauyLmx 3B’a3kiB (mabn. 3). Tak, BU3HAUMNM NpsmMuii
CUMbHUI 3B’'A30K MK PIBHSMW TPAHCKPUMLAHOI aKTuB-
HOCTi [OCRIAXYBaHUX TeHiB Ta eKkcnpecii KogoBaHWX
HUMW MOSEKYI: MiX piBHEM BiHOCHOI HOpMani3oBaHoi
ekcnpecii MPHK rena CDH1 i piBHem ekcnpecii E-kap-
repuHy B KPA (r = 0,90, p < 0,05), mMix piBHeM BigHOCHOI
HopmanisoBaHoi ekcnpecii MPHK reHa CTNNBT i piBHeM
ekcnipecii B-kateHiHy B KPA (r = 0,74, p < 0,05).

Y UbOMY AOCTIMKEHHI BUSIBUMW 3BOPOTHUIN CEPEaHBOT
CUIMKN 3B’A130K MK PIBHAMM BiQHOCHOI HOpMani3oBaHoi
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ekcnpecii MPHK rexis KRAS i CDH1 (r=-0,41, p < 0,05),
BiHOCHOI HopMani3oBaHoi ekcripecii MPHK reHa KRAS Ta
ITX ekcnpecii E-kagrepuy (r =-0,47, p < 0,05), a Takox
NPSIMUIA CepeaHbOi CUnK 3B’A30K MiXK PIBHAMY BiQHOCHOT
HopmanisoBaHoi ekcnpecii MPHK reHa KRAS Ta IT'X
ekcnpecii 3-kateHiHy (r = 0,41, p < 0,05).

06roBopeHHA

3rigHO 3 OTPUMAHUMM AAHUMW, TEHAEHLIS 00 NPUTHIYEHHS!
TpaHCKPUNUINHOI akTMBHOCTI reHa CDH1 peanisyeTbecst
Mil Yac KWULIKOBOTO KaHLEeporeHesy Ta nporpecye Big |
fo IV cragii po3sutky KPA. 3HmkeHHs ekcnpecii CDH1
i, BiANOBIOHO, KogoBaHOro HUM E-kagdrepuHy dopmye
OCHOBY MOPYLUEHHS aareavBHUX MKKIITUHHKX 3B’A3KIB,
Yy pe3ynbTati Yoro paKoBi KIiTUH OTPUMYIOTb MOXITUBICTb
BifOKpEMINOBATUCL OfHa Big 0AHOI. Pasom 3 iHWMmK
naHkamv EMIT 3gaTHiCTb 40 BiZOKPEMMEHHS € BRXKNMBUM
(hakTopoM peanisaLlii iHBas3nBHUX BIACTUBOCTEN PaKOBUX
KniThH [3].

3a gaHmMy haxoBoi NniTepaTypy, BTpaTta ekcnpecii
E-kagrepuHy 3a yMOB KMLLKOBOTO KaHLIEPOTEHE3Y MOXe
6yTn 3ymoBreHa MyTauismMu, enireHeTUYHUMK aHoMa-
MiSMK, @ TaKoX aKTUBHICTIO €HOOLMTO3Y Ta MPOTeoniay,
wo 3poctae [3]. Cepen HaNbINbLL MOLWMPEHNX MPUYMH
3HWXKeHHs ekcripecii E-kaarepuHy y KPA — npurHiveHHs
ekcnpecii CDH1 cneumndidHuMm dhakTopamu TpaHeKpunLii
(Snail, Slug ToLwo), ski akTMBYtOTLCS Ha novatky EMIM
[16], a Takox mocTTpaHcnALiHa MoamdikaLis Monekyn
E-kagrepuHy (O-mannosylation Towo) [17]. 3a gaHumMu
S.A. Kim et al. (2016), sHmxenHs exkcnpecii CDH1y KPA
acoLLitoeTbCA 3 iHBA3MBHOIO CTaZiE0 PO3BUTKY MyXIMHY, @
TakoX 3 ii niMoreHHNM MeTacTadyBaHHAM; AOCTIQHWKA
BUKITOUMIM acoLjiaLlito 3HWKEHHSI eKCMPECii LbOoro reHa
3 BipganeHum metacrtasyBaHHaM KPA [18]. 3a gaHumm
J. Bruun et al. (2014), 3H1KeHHS MemBpaHHo-LuTONNas-
maTnyHoi ekcnpecii E-kagrepuHy y KPA acouitoeTbes 3i
3HIKEHHSIM 5-piYHOI BUXKMBAHOCTI NALEHTIB (ZaHi aHanisy
BkmBaHocTi 903 xBopwix) [19].

Takox BUSBNEHO NiABWLLEHY TPaHCKPUMNLINHY ak-
TUBHICTb reHa CTNNB1 i nigBuLLEHWIA piBeHb ekcnpecii
kopoBaHoro HuM B-kateHiny B KPA. Haibinbw nowwupe-
HUM BapiaHTOM MOEKYMSAPHO-TEHETUYHIX aHOManIN, L0
3abe3nevytoTb MNiABULLEHHS PIBHS eKcnpecii B-kaTeHiHy
nyxnuHHUMK kniTuHamn KPA, € myTauii reHa APC. Lle
TOYKOBI MyTaLil, O NPM3BOASATL A0 aHOManin yHKLjio-
HyBaHHS Tak 3BaHOrO «KOMMIEKCY AeCTpyKLi». Binok APC
BXOAMTb [0 CKNazy LibOro KOMMIEKCy Ta 3a HopMasbHWX
YMOB KOHKYpY€e 3 Monekynamu E-kagrepuHy 3a 3s’A3y-
BaHHS 3 MOMeKyrnamm (3-kaTeHiHy, a Takox 3abesnevye
dochopuntoBaHHs ocTaHHix pasom 3 Axin i GSK3B.
Tunosum Hacnigkom myTauin APC € HagmipHe Hakonu-
YEHHS [B-KaTeHiHy B LUTONMa3Mi 3 HACTYMHOI aKTUBALLED
Whnt/B-kaTeHiHOBOro curHanbHoro kackagy [9]. Takui
BapiaHT MiABULLEHHS eKcrnpecii B-kaTeHiHy He acouiio-
BaHWiA 3i 3pOCTaHHAM TPAHCKPUNLNHOT aKTUBHOCTI reHa
CTNNB1 [7], w0 BCTAHOBMEHO B HALLOMY AOCTIMKEHHI.

Y dhaxoBin nitepaTtypi 3HaWgeHO cynepevnusi
JdaHi woao ocobnueocTeit ekcnpecii reHa CTNNBT,
KOA0BAHOTO HUM B-KaTeHiHy, a TaKoX (OYHKLIOHYBaHHS
KaHoHi4Horo Wnt-curHanbHOro LWnsxy 3a yMoB nporpe-
cii KPA. 3a gaHumu P. J. Morin et al. (2016), ronosHoto
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Tabnuus 2. PisHi BinHOCHOi HopmanisoaHoi ekcnipecii MPHK reris CDH1, CTNNB1, a TakoX iMyHOrCTOXiMI4YHOT eKCrpecii KoAoBaHUX HUMK MONEKyI
E-kagrepwHy i B-kaTeHiHy

F'eH / kopoBaHUM Ginok BiaHocHa Hopmani3oBaHa ekcnpeciss MPHK rena Ekcnpecisa signosigHoro IMX mapkepa

CDH1 | E-kagrepvH 0,35 (0,09; 0,70) 43,74 (31,42; 85,60) YOOLL
CTNNB1 | B-kaTeHiH 2,63 (1,55; 5,09) 117,35 (111,69; 120,32) YOOLL
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Puc. 3. Ekcnpecist E-kaarepuHy B konopekTanbHiit aaeHOKapLMHOMI Ha pisHux ctagisx — Puc. 6. Excnpecist B-kaTeHiHy B KonopekTanbHili aneHoKapLMHOMI Ha Pi3HUX CTagisx
ii po3BUTKY. ii po3BUTKY.

Pathologia. Volume 15. No. 2, May — August 2018 ISSN 2306-8027  http://pat.zsmu.edu.ua 225



OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 3. KopensuiiHi 38’a3ku Mix piBHAMW BiGHOCHOI HOPMani3oBaHoi ekcnpecii
MPHK renis CDH1, CTNNB1, KRAS Ta imyHoricToximiuHOi ekcnpecii E-kagrepuHy

Ta B-kaTeHiHy

| loons TNt KRAS

CDH1 1,00
E-kagrepuH 0,90*
CTNNB1 -0,00
B-kaTeHiH -0,26
KRAS -0,41*

0,90* -0,00 -0,26 -0,41*
1,00 0,01 -0,21 -0,47*
0,01 1,00 0,74* 0,20
-0,21 0,74* 1,00 0,41*
-0,47* 0,20 0,41* 1,00

*: CTATUCTWUYHO BIpOriZHUIA KopensLiiHniA 38’30k (p < 0,05).

npUYMHOK MiaBuLieHHs ekcnpecii reHa CTNNBT €
noro akTusytodi mMyTauii. Bueni gosenu, wo myTauii
reHiB CTNNB1 i APC € BzaemoBukntouHumu ans KPA.
lNokasaHo, Lo myTauii reHa APC 3a3Bu4an Npu3BoaATb
[10 NOPYLUEHHS HopMarnbHoi cxemu pobotu Wnt/B-kaTte-
HiHOBOTrO Kackaay, a myTauii CTNNB1 He acouitotoTbes
3 NOpYLLUEHHAMY (DYHKLIN LibOro Kackagy, npy Lbomy B
060X BMMNagKax CnocTepiralTb HaKOMUYEHHS B-kaTe-
HiHY B LMTOMMNAa3Mmi, a iHoAi N y KNiTMHHOMY a4pi [7]. 3a
danumu G. M. Bourroul et al. (2016), piBeHb ekcnpecii
B-kaTeHiHy pakoBumm kniTuHamu KPA npsiMo kopentoe
3i 3HWKEHHSM MOKA3HWUKIB BMXMBAHOCTI XBopux [8].
N. Youshida et al. (2015) pocnignnu Bunagku KPA,
acouiioBaHi 3i 3HWxeHHsAM ekcnpecii reHa CTNNBT i
KOAOBAHOrO HWUM f-kaTeHiHy. Y Ui poboTi nokasaHo:
Bunagkn KPA, aki xapakTepu3yTbCcsi 04HOYACHUM
3HWXEHHSIM piBHIB ekcnpecii reHa CTNNB1, B-kaTe-
HiHy Ta E-kagrepuHy, BiApisHAOTHCA 3HAYYLLO TipLUKUM
MPOrHO30M BWKMBAHOCTI. JOCRIgHWKA NOSCHUMN Len
haKT MOXMMBICTHO 3aMYyYEHHS iHLLMX CUTHANMBHUX LLUNS-
XiB (Kpim kaHOHiYHoro Wnt-curHanbHoro kackagy) oo
peanisauii 3anosikicHoro noteHuiany KPA [9].

[aHi, Wwo ogepxanu 3a 4ONOMOro KopensLinHoro
aHanisy, y3ropKylTbCs 3 yCTaneHnMm ysBrneHHSAMM OO0
npovecy 6iocuHTe3y BInkKiB i 3 BUCOKOK NMOBIPHICTHO BU-
KIK4aoTb MOXIMBICTb MOMEKYNSAPHO-TEHETUMHIUX aHOMa-
NN Ha eTanax TpaHckpunLi Ta TpaHenauii E-kagrepuHy Ta
B-kateHiHy y KPA. Pesynstatu gocnigpxenHst E. Lemieux
etal. (2015) [12] cTanu np1MBOAOM ANt BABYEHHS 3B'A3KIB
MiX TPaHCKPUMLINHOW akTUBHICTIO reHa KRAS, a Takox
ekcnpecieto MPHK renis CDH1, CTNNBT i kopoBaHux
HUMK Monekyn E-kaprepuHy Ta B-kateHiHy. B nonepegHin
po6oTi [20] BUBUMM 0COBNMBOCTI TPAHCKPUNLINHOI aKTWB-
HocTi reHa KRAS y nyxnuHHux knituHax KPA: Bunagku
NiABULLEHHS PiBHS BiZHOCHOI HOPMani3oBaHOi ekCrpecii
MPHK rena ctaHoBnsaTth 87,5 % Bin 3aranbHOI KiflbKOCTi
CMOCTepEXeHb, 3a3HaYeHN NOKasHUK AOpiBHIOE 1,66
(1,19; 2,91). € TeHaeHUiA [0 3pOCTaHHS TPAHCKPUMNLINHOT
aKTMBHOCTI reHa KRAS y rpynax crnoctepexeHHs — Big |
1o IV ctagii KPA 3a rpapauieto pTNM. BusiBneHwii 38’830k
MiX PIBHSIMM TPaHCKPUMIAHOI akTUBHOCTI reHiB KRAS i
CDH1, a Takox piBHem IMX-ekcnpecii E-kagrepuHy ob-
I'PYHTOBYETLCS B CyvacHin gaxoBin nitepatypi. Bigomo,
Lo E-kaprepuH 3anmy4aeTbCst O MEXaHi3MiB MXKKITITUHHIX
B3aEMOAiN, OCKINbKM Or0 eKCTpauentonspHuin AOMeEH
30aTeH A0 3B’A3yBaHHs 3 peLienTopamu enigepmansHoro
¢haktopa pocty (EGFR). 38's3ytounch 3 EGFR, E-kagre-
PVH NepeLLKoKae NpUeaHaHHIo NiraHAiB 4O PeLEenTopiB,
LU0 33 YMOB HOPMarbHOrO (PYHKLIIOHYBaHHS NepeaatoTb
CYrHanw Ha BHYTPILLHBOKMITUHHII Binok RAS (kopgoBaHmin
reHom KRAS) [21]. Lle MOxe NOACHUTN BUSIBMNEHWI HAMU
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3BOPOTHUI 3B’AA30K, afke 3HUXKEHHS ekcripecii E-kaare-
PVHY acoLitoeTbCS 3i 30iMbLLEHHAM KiMbKOCTi «BiMbHUX»
peuenTopiB EGFR, Lo notpebytoTh BianosigHoi (GinbLuoi)
kinbkocTi Mmonekyn RAS, sika 3abeaneuyeTbes BignoBiag-
HUM (NigBMLLEHNM) PIBHEM TPAHCKPUMLINHOI aKTUBHOCTI
reHa KRAS. Bigomo, o aktuBaLis reHa KRAS acoujto-
€TbCA 3 aKTVBAL|€I0 HN3KM PaKTOPIB TPAHCKPUMNLi, cepen,
HUX € Snail — BioMWMIA CBOEI 30aTHICTIO [0 NPUTHIYEHHSN
TpaHckpunuii reHa CDHT wnaxom rinepMeTunioBaHHS
110ro MPOMOTOPHOro perioHy [16]. Liei mexaHiam nosic-
HIOE 3BOPOTHWI 3B’A30K MiXK PIBHAMU TPaHCKPUMLINHOI
akTuBHOCTI reHiB KRAS i CDH1.

3B’A30K MiX PIBHAMM TPAHCKPUNLAHOI aKTUBHOCTI
reHa KRAS Ta I'X ekcnpecii 3-kaTeHiHy obrpyHToBaHO
B poboTi E. Lemieux et al. (2015) [12]. 3a gaHumun go-
CNiQHVKIB, MEXaHi3M L€l acovjauii nonsrae B TOMY, WO
natonoriyHa aktueauia reHa KRAS, ska peanisyetbcs
32 YMOB KWLLUKOBOTO KaHLeporeHesy Ta 3yMOBMIOETLCS
HU3KOK COMAaTUYHUX MyTalin, npussoanTb o MEK-3a-
nexHoro goccopuntoaHHs Dvl-monekyn (Ui monexkynu
3abe3nevyloTb nepegady curHanis 3 Fz-peuentopis go
OCHOBHOIO MPOTEiHy «KOMMIeKCy AecTpykuii» Axin, 3a-
6e3nevytoun aktvBauito Wnt/B-kaTeHIHOBOMO CUrHanbHOro
wnsixy). Hacnigkom doccopunioBanHa Dvl-monekyn
€ 6nok curanis i3 Fz-peuenTopis, WO YHEMOXIUBITIOE
aKTyBaLito kaHoHiuHoro Wnt-kackagy. OTxe, HaBiTb 3a
YMOB CTUMynsALii knituH Wnt-niraHgamm, HagMipHe Hako-
NYeHHs B-kaTeHiHy He BinOyBaETLCSH, OCKINbKY «KOMI-
NeKc AecTpyKUii» dyHKLiOHYE 11 3abe3nevye aerpagaLio
monekyn 3-kateHiHy [12]. HaBeneHwit MexaHiam nosicHioe
pe3ynbkTaTi NPOBEAEHOM0 HamMu JOCTIMKEHHS: NMigBuLLe-
HUI piBeHb TPaHCKPUNLiHOT akTMBHOCTI reHa CTNNB1
(3ymoBneHwit myTauisimu, 6a3ytoumch Ha AaHuX haxoBoi
nitepatypu) 3abe3neyye BUCOKWIA piBeHb ekcrpecii B-ka-
TeHiHy; cnocTepiraeTbcsl MEMOpaHHO-LMTONa3MaTuiHa
eKcrpecis 3-kaTeHiHy 3a BiACyTHOCTi iMyHo3abapBrneHunx
saep, To6To piBeHb ekcnpecii Mapkepa He CArae KpUThY-
HWX 3Ha4Y€Hb, KOTPI BiANOBIAAIOTb TPAHCOKaL,ii MOnekyn
[B-kaTeHiHy B sapa KniTwH, WO BKa3dye Ha 3bepexeHHs
dyHKUiT «komnnekcy aecTpykuii». OTxe, NposigHa ponb
y nporpecii KPA HanexuTb 3HwkeHHio ekcnipecii CDHT i
KoIO0BaHOro HUM E-kaarepuHy, Hacnigkom skvx € BTpaTa
aare3nBHUX MKKNITUHHMX 3B’A3KiB, acoliioBaHa Ta
ornocepeakoBaHa aHOManbHOK akTuBHiCTIO KRAS, a
Wnt/B-kaTeHiHOBUI CUrHaNbHWIA LUMSIX, BOYEBUAb, He
3anyyaeTbea A0 peaniauii MmexaHiamis nporpecii KPA
Big | go IV crapii.

BucHoBKHM

1. KonopekTtanbHa ageHokapuyHoMa xapaktepuay-
€TbCA 3HWKEHUM PIBHEM TPAHCKPUMLINHOI aKTUBHOCTI
reHa CDH1 [0,35 (0,09; 0,70)], wo kopentoe (r = 0,90) i3
HU3bKUM piBHeM ekcnpecii E-kagrepury [43,74 (31,42;
85,60) YOOLL], a Takox nigBMLLEHUM PIBHEM TPaHCKpMM-
uinHoi aktmeHocTi reHa CTNNB1 [2,63 (1,55; 5,09)], wo
kopentoe (r = 0,74) 3 BUCOKM piBHEM eKCTpeCii B-KkaTeHiHy
[117,35 (111,69; 120,32) YOOLL].

2. [Mpwv nporpecii konopekTanbHoi ageHoKapLMHOMM
Big | po IV cragii 3a rpagauieto pTNM y nyXnuHHUX Kni-
TUHAX 3pOCTae TPaHCKPUMLIIHA akTUBHICTb reHa CDH1
Ta eKcnpecisi kogoBaHoro HuM E-kagrepuny (p < 0,05).
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3. [ins konopekTansHOi afeHOKapLIMHOMU XapakTepHi
3BOPOTHI 3B'A3KM MiX piBHAMK ekcnpecii MPHK reHis
KRAS i CDH1 (r=-0,41), MPHK reHa KRAS Ta ekcnipecii
E-kagrepuHy (r = -0,47), a TakoX NPsAMUIA 3B’A30K MiK
piBHsMuM ekcnpecii MPHK reHa KRAS Ta ekcnpecii B-ka-
TeHiHy (r=0,41).
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Efficacy of regional analgesia techniques in abdominal surgery patients
with obesity

S. I. Vorotyntsev?, M. B. Hrynovska?, M. M. Sofilkanych?, 0. V. Zakharchuk?

1Zaporizhzhia State Medical University, Ukraine, 2lvano-Frankivsk National Medical University, Ukraine

The use of regional anesthetic techniques in abdominal surgery is an essential component of the multimodal approach to  Key words:

perioperative analgesia, yet data on their use in obese patients remains limited. obesity, surgical
dures,

The aim of this study is to determine the effectiveness of the epidural analgesia (EA) and the transversus abdominis plane g;c;clze:i;eZn d

block (TAP-block) in laparoscopic obese patients, as well as to evaluate the possibility of using the rectus sheath block (RSB) anesthesia

as a “rescue” anesthetic technique after laparotomy in obese patients.

Materials and methods. The data on the 102 obese patients operated on esophageal hiatal diaphramgmatic hernia, colon  pathologia

tumor, postoperative ventral hernia, morbid obesity and choledocholithiasis were analyzed. In laparoscopic surgery 20 patients ~ 2018; 15 (2), 229-235
received EA (EAgroup), 21 patients — TAP-block (TAP group), 21 patients — opioids and non-steroidal anti-inflammatory drugs =~ .

(NSAIDs) without any regional anesthesia techniques (group TIVA,). In laparotomic surgery 16 patients received RSB (RSB 10 .14739/2310-1237.
group) and 24 patients — only opioids and NSAIDs (TIVA, group). After the surgery the following was estimated: the time of ~ 2018.2.141426
extubation, the total dose of opioids, the level of pain according to the 10-point numeric range score (NRS), the incidence of
dyspnea using the monitor Utas 300 (Ukraine), the incidence of postoperative nausea and vomiting (PONV), the time of active
patient mobilization, and the level of satisfaction with analgetic regimen. For the RSB group, the complexity of the RSB and
the mean time to achieve adequate analgesia (pain intensity <3 points per NRS) were determined additionally. The statistical
analysis was performed using the Statistica for Windows version 6.0 software.

E-mail:
vorotyntsev_s@ukr.net

Results. In the EAgroup, the intraoperative dose of fentanyl was twice lower, and patients were extubated two times faster than
inthe TAP, TIVA,, RSB, TIVA, groups (P < 0.05). At the same time, none of the patients in the EA group required the restoration
of neuromuscular conduction with neostigmine (P < 0.05). After the surgery, the pain level was 2-3 times higher in the TIVA,,
RSB, and TIVA, groups than in the EA and TAP groups (P < 0.05). “Rescue” analgesia in the RSB group was performed from
the first attempt in all the patients in 5-10 minutes and provided an adequate effect in 3 (2—4) min. The complexity level of
RSB was defined as “easy” in 12 (75 %) patients, as “average” in 4 (25 %) patients (P < 0.05). The incidence of dyspnea and
opioid doses after surgery in the EA, TAP and RSB groups of patients were 2 times lower, and the incidence of PONV was 3
to 4 times lower than in the TIVA, and TIVA, patients’ groups (P < 0.05). In the EA and TAP groups, patients became mobile
after 8-13 hours after surgery, in the group TIVA, — after 16-22 hours, in the group RSB - after 18-36 hours, in the group
TIVA, — after 48-96 hours (P < 0.05). 100 % of the respondents from the EA, TAP and RSB groups were satisfied with the
analgesic regimen at the “excellent —good” level. In the TIVA, and TIVA, groups, 20-25 % of respondents identified analgesic
comfort as “good”, 60-65 % of respondents — as “satisfactorily”, about 15 % of respondents — as “unsatisfactorily” (P < 0.05).

Conclusions. In laparoscopic surgery the use of EA or TAP-block in obese patients significantly reduces the level of post-
operative pain, the need for opioids, the incidence of dyspnea and PONV, which leads to the possibility of patients’ mobilization
within 8-13 hours after surgery. After laparotomic surgery in obese patients RSB effectively “rescues” from pain and prevents
excessive use of opioids, which reduces the number of adverse reactions and increases satisfaction with the quality of analgesia.

EdeKTuBHicTb perioHapHMX TEXHIK aHaAre3ii B abAoMiHaAbHIM Xipyprii B nauieHTiB Kntouosi crosa:

. OXUPIHHA,
3 OXXUPIHHAM abaomiHanbHa

Xipyprisi, aHecTtesis

C. I. BopotuHues, M. b. IpuHboBCbKa, M. M. Codinkanuy, 0. B. 3axapuyk 18 3HEBONCHHS.

BukopucTaHHs perioHapHIX TexHik aHanresii B abgomiHanbHin Xipyprii € BaXMB1MM KOMNOHEHTOM MYNETUMOAANBHOTO Nigxoay

[0 nepionepauinHoro 3HeboNeHHs!, ane AaHi LWoAO iX 3aCTOCYBaHHS B MaLEHTIB 3 OKMPIHHAM 3amuLLaTLCS OOMEXEHUMM. Maronoris. - 2018. -
) ) . T.15, Ne 2(43). -
MeTa po60Tu — BU3HAUMTK ePEKTUBHICTL enigypanbHoi aHanresii (EA) Ta 6roky nioLwmHY NonepeyHoro M’'a3a Xuneota ¢, 229-235

(TAP-6noky) nig Yac nanapockoniyHux onepaviin y NauieHTiB 3 OKUPIHHAM, @ TaKOX OLiHUTU MOXIIMBICTb BUKOPUCTAHHS
6noky nixsu npsimoro M's3a xueoTa (RSB) sk «psTiIBHOro» 3HeBOMNEHHS Micns nanapoToMHUX onepawiit y nauieHTis 3
OXUPIHHSM.

Matepianu Ta metoau. [MpoaHanidysanv gaHi 102 nawieHTiB 3 OXUPIHHAM, SKi ONepoBaHi 3 NPUBOAY MPUXI CTPABOXIQHOMO
OTBOPY Aiachparmu, NyXnuHM TOBCTOTO KALIEYHWKA, MiCNSonepaLinHoi BEHTpanbHOI rpuxi, MOpOIgHOTO OXVPIHHS Ta Xonego-
xoniTiady. [ina nepionepadinHoi aHanresii nanapockoniyHmx onepadi y 20 nauieHTis BukopuctoBysamm EA (rpyna EA), y 21
naujeHta — TAP-6nok (rpyna TAP), y 21 naujeHTa — onioigu Ta HecTepoiaHi npotuaananshi 3acobu (HM33) 6es Gyap-skux
perioHapHux TexHik 3HeGoneHHs (rpyna TBA,). MMig Yac nanapotomii y 16 naujeHTis sactocosysarn RSB (rpyna RSB), y 24
naviieHTis — Tinbki onioiau Ta HM33 (rpyna TBA, ). Micna onepalii ouiHroBanu Yac exctybaLyii Tpaxei, 3aranbHy 403y HAapKOTHKIB,
piBeHb 60nto 3a 10-6anbHO LMpOBOK PerTUHIOBOI LiKkano (NRS), iHLUMAEHTHICTb AMCnHOE 3a LOMOMOro MOHITOpa
Utas 300 (YkpaiHa), Bunagkm nicnsionepavintoi Hygotu ta 6ntosotn (PONV), yac akTMBHOI MoGini3aulii nawjieHTiB Ta piBeHb
3a[0BOMEHOCTi aHanreTn4H1M pexvimom. [ns rpynu RSB goaatkoBo Br3Havanu cknagHicts BukoHanHs RSB i cepepHin yac
[OCSATHEHHS! afiekBaTHOI aHanresii (iHTeHcMBHICTb Borto <3 GaniB 3a NRS). CtatucTYHWIA aHani3 BUKOHaNM 3a JOMOMOro
nporpamu Statistica for Windows version 6.0.
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Pesynitatu. Y rpyni EA iHTpaonepaliiiia fo3a dheHTaHiny 6yna Bagidi MEHLLO, a navjieHTy 6ynv ekcTy60BaHi BBiYi WBMALLe,
Hix B rpynax TAP, TBA,, RSB, TBA, (p < 0,05). XXoaeH naulieHT i3 rpynu EA He noTpe6ysas BigHOBNEHHA HEPBOBO-M A30BOI
MpOBIAHOCTI 3a Jonomorot HeocTUrMiHy (p < 0,05). Micna onepauii piseHb Gorto By y 2-3 paau Buwwmm y rpynax TBA,, RSB,
TBA,,, Hixy rpynax EAi TAP (p < 0,05). «PsTisHe» 3HeBonenHs y rpyni RSB sukoHanu 3 nepLioi cnpobu B ycix navlieHTis 3a 5-10
XB, OTpUManu agexkBaTtHui ecpekt yepes 3 (2—4) xB. PiseHb cknagHocTi RSB Bu3HaueHui sik «nerko» y 12 (75 %) nauieHTis, sk
«cepeaHbo» Yy 4 (25 %) nauieHTis (p < 0,05). IHUMAEHTHICTL AMCNHOe Ta 4o3a onioiaiB Nicns onepaLii B nauieHTis i3 rpyn EA,
TAP i RSB 6yna BAagiui MeHLLO, a iHunaeHTHICTs PONV B 3—4 pasi MeHLLOIo, HiX y nauienTis i3 rpyn TBA, i TBA, (p < 0,05).
Y rpynax EA i TAP naujieHTn ctanu MoBinbHumm Yepes 8-13 roanH, y royni TBA, —vepes 16-22 roguhm, 8 rpyni RSB — uepes
18-36 roauH, y rpyni TBA, — yepes 48-96 roguH nicris onepauii (p < 0,05). 3 rpyn EA, TAP i RSB 100 % pecrioHgeHTis 6yrin
33/10BOMEHi aHANTEeTUYHNM PEXIMOM Ha PiBHI «BiAMIHHO — 1o6pe». Y rpynax TBA, i TBA, 20-25% pecrnoHaeHTis BU3Haunm
piBEHb aHaNreTU4YHOrO KOMAOPTY sk «a06pey», 6065 % — Ak «3a0BinNbHOY, Marxe 15 % — sk «He3aoBiNbHOY (p < 0,05).

BucHoBKW. Y nanapockoniyHii xipyprii B nauieHTiB 3 0XMpiHHSM BUkopucTaHHst EA a6o TAP-6noky BiporigHO 3HWXYeE piBEHb
nicnsionepauinHoro 6onto, HeOOXiAHICTb 3aCTOCYBaHHS OMioIAiB, IHUMAEHTHICTb AncnHoe Ta PONV, Lo npu3BoaunTb 4O MOX-
nmBocTi Mobinisavi nauieHTis yxe Yepes 8—13 roguH nicns onepadii. Micns nanapoTOMHOI Xipyprii B NALEHTIB 3 OXVPIHHAM
RSB echekTUBHO «psiTye» Bin 6onto Ta 3anobirae HagMipHOMY NPU3HAYEHHEO ONioiIB, L0 3MEHLLYE KiNbKICTb NOBIYHIX peaKLii
Ta NigBuLLye 3a00BOIEHICTb NALiEHTIB SKICTIO aHanresii.

3¢ PEKTUBHOCTb perHoHapHbIX TEXHUK aHaATe3WH B aBAOMUHAABHON XUPYPruu
Yy NaLMEHTOB C OXXMPEHHEeM

C. U. BopotbiHueB, M. b. TpuHoBckas, M. M. Codpunkanuy, A. B. 3axapuyk

Wcnonb3oaHne PErnoHapHbIX TEXHUK aHanresun B abnoMuHanbHoM xupyprum — BaXHbIA KOMMOHEHT MynbTUMOAAITbHOIO
nogxoda K nepuonepaunoHHOMY 06e300511MBaHMI0, HO AaHHbIE MO UX NPUMEHEHUI0 Y NauUneHTOB C OXUpPeHeM OCTaloTCA
OorpaHn4eHHbIMU.

Llenb pa6otbl — onpenenuTb 3hEKTUBHOCTb anuaypansHon aHanreaun (OA) 1 Grioka nnockoCTy NONepeyHoN MblLULbI
xmBota (TAP-6rioka) npy nanapockonuyeckux onepauusix y naLuMeHTOB C OXUPEHWEM, @ TakKe OLEHUTb BO3MOXHOCTb
vcnonb30BaHWa Brioka Bnaranuiia NpsmMon Mol xvBoTa (RSB) B kayecTBe «cnacatenbHoro» 06e3bonueaHns nocne
NanapoTOMHbIX Onepawuyid y NaLneHTOB C OXUPEHNEM.

Marepuans! n Metoab!. [poaHanuanposaHbl AaHHble 102 NaLMEHTOB C GKUPEHNEM, ONePUPOBaHHBIX MO MOBOAY MPbRKM MULLEBO-
[IHOTO OTBEPCTUS Amacbparmbl, OryXorv TONCTOrO KULLEYHVKA, MOCNEoNepaLyiOHHO BEHTPaNbHOW rPbhK1, MOPOMAHOTO OXKVPEHNS
1 xonepoxonutiasa. [ina nepronepawuyioHHoi aHanreauy nanapockonnyeckux onepauuin y 20 nauneHToB ucnonsb3osany A
(rpynna 3A), y 21 nauvenTta — TAP-6nok (rpynna TAP), y 21 nauueHTa — onvMouabl 1 HeCTepouaHble MPOTUBOBOCNANUTENbHbIE
cpencraa (HMBC) 6e3 kakux-nnbo per1noHapHbIX TexHUK aHanresun (rpynna TBA, ). Mpu nanapotomun y 16 nauveHToB NpuMeHsinmi
RSB (rpynna RSB), y 24 nauueHTos — Torbko onvonasl v HMBC (rpynna TBA,). Mocrie onepaunm oLgHnBsany Bpems akeTy6ba-
Lmm Tpaxew, 06LLYH0 103y HAPKOTUKOB, YpoBeHb 6onm no 10-6annbHon LydpoBoii peituHroBoi wkane (NRS), HUMaeHTHOCTL
ofblLLKM ¢ nomoLLbio MoHuTopa Utas 300 (YkpauHa), criyqam nocneonepawmoHHoi ToHOTHI 1 peoTel (PONV), Bpemst akTBHOM
MOoBUNM3aLmM NaLMEHTOB 1 yPOBEHDb YAOBNETBOPEHHOCTH aHaNreTNYeckum pexvmoM. [ns rpynnsl RSB gononHutensHo onpe-
[ensnum CNoXxHOCTb BbinonHeHnst RSB 1 cpeaHee Bpemst BOCTVKEHNS afekBaTHON aHanresum (MHTeHCUBHOCTL 6onmn <3 6annos
no NRS). Ctatuctnyeckuii aHanua BeINOMHWMM C MOMOLLbI0 nporpamMmbl Statistica for Windows version 6.0.

Pesynirathi. B rpynne OA uHTpaonepaLvoHHas 4o3a eHTaHuna bbina BABoe MeHbLLE, a naLmeHTbl Obinv ekcTybrpoBaHbl BOBOE
6bictpee, Yem B rpynnax TAP, TBA,, RSB, TBA, (p < 0,05). Hv oguH naumeHT 13 rpynnbl A He HyXKOancs B BOCCTaHOBMEHNM
HEePOMBILLEYHON NPOBOAVMMOCTU C MOMOLLIbIO HeocTurMmHa (p < 0,05). Mocne onepauym ypoBeHb 6onm 6bin B 2—3 pasa Bhbille B
rpynnax TBA,, RSB, TBA,, yem B rpynnax A u TAP (p < 0,05). «CnacatenbHoe» obesbormsaHue B rpynne RSB BbinonHumm ¢
MepBOW MOMBITKY Y BCEX NaLMEHTOB 3a 5—10 MUH, Nony4mnn apeksaTHbI achdekT Yepes 3 (2—4) MUH. YpoBeHb crioxkHocTn RSB
onpegeneH kak «nerkoy» y 12 (75 %) naumeHToB, kak «cpeaHe» y 4 (25 %) nauveHTos (p < 0,05). VIHUMAEHTHOCTL OAbILLKM 1 A03a
onvounaoB rocre onepauyy y naumeHTo 13 rpynn EA, TAP 1 RSB 6bina B 2 pasa MeHbLue, a nHupuaeHTHocTs PONV B 3—4 pasa
MeHblLLe, Yem y naumeHTos 13 rpynn TBA, v TBA, (p < 0,05). B rpynnax EA 1 TAP nauveHTs! ctani MobunbHbiMK Yepes 8-13
yacos, B rpynne TBA, — yepes 16-22 qaca, B rpynne RSB - yepes 18-36 |acos, B rpynne TBA, — yepes 48-96 yacos nocrne
onepauu (p < 0,05). B rpynnax EA, TAP n RSB 100 % pecrnoHAeHToB 6binv AOBOMbHbI aHANreTUYECKM PEXVMOM Ha YpOBHE
«OTNM4HO — xopoLwoy. B rpynnax TBA, 1 TBA, 20-25 % pecrioHeHTOB Onpenenini ypoBeHb aHanreTieckoro komdgopta kak
«XxopoLuoy, 60—65 % — kak «y40BNETBOPUTENLHO», 0KOMO 15 % — kak «HeygorneTBoputensHOY (p < 0,05).

BbiBogbl. B nanapockonnuyeckoi Xmpypriv y naumeHToB ¢ OXUpeHneM mcnonb3oBaHe DA nnn TAP-6rioka LOCTOBEPHO
CHWXaeT ypoBeHb NOCNeonepaLmoHHoi 60mnm, He0OX0AUMOCTL MPUMEHEHNS ONMOUAOB, MHLUMAEHTHOCTL AncnHO3 M PONV, 4o
MPVBOAMT K BOIMOXHOCTY MOBUIM3aLIMM NaLMEHTOB Yyxke Yepes 8—13 yacos nocrie onepauyi. MNocne nanapoToMHOA XUpypris
Yy NauMeHTOB C oxvpeHneM RSB aghchekTnBHO «cnacaeT» ot 6onm 1 npesoTepallaeT Ype3MepHoe HasHaueHne onnonaos,
YTO YMEHbLLIAET KONIMYECTBO MX NMOBOYHBIX peaKLuii U MOBLILIAET YAOBNETBOPEHHOCTL MALMEHTOB KAYECTBOM aHanre3uu.

Background intestinal and bariatric surgery [2,3]. It has been proven
_ ) _ that compared with open resection of the bowel, laparos-
Laparoscopy is the best surgical technique for colorectal copy leads to rapid recovery of its function, reduction of

and bariatric surgery, cholecystectomy, appendectomy,  intraoperative blood loss, decrease in postoperative pain
antireflux and ventral hernia operations [1]. It is incor- intensity and the need for opioids, reduction of overall
porated into the enhanced recovery protocol (ERAS) for morbidity and length of hospital stay, improved short-term
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quality of life [4]. In the bariatric surgery, the laparoscopy
significantly reduces the length of hospital stay, reduces
blood loss and the level of postoperative pain, leads to
an earlier recovery [1,5].

Although laparoscopy is a less invasive technique,
modern approach to perioperative analgesia should
be based on the multimodal principle, when drugs with
different mechanisms of action are used along with
opioids, resulting in additional and/or synergistic effect
on analgesia [6]. These drugs include a2-agonists,
NMDA-receptor antagonists, gabapentinides, dexameth-
asone, non-steroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, and others. Combined use of various
analgesics can reduce the total dose of opioids and
speed up the recovery time after surgery. In patients with
obesity such principle which underlies opioid-free anes-
thesia (OFA), when, according to Jan P.Mulier, one jointly
uses: a) drugs that directly (clonidine, dexmedetomidin,
B-blokers) or indirectly (nicardipine, lidocaine, MgSQO,,
inhaled anesthetics) block the sympathetic nervous sys-
tem; b) non-opiod analgesics (small doses of ketamine,
dexmedetomidine, lidocaine, diclofenac, paracetamol),
which are administered intraoperatively to obtain a peak
of their activity after awakening; c) neuroaxial anesthesia
techniques and regional blockades [7].

The use of regional analgesia in abdominal surgery
has long been proposed by experts from the PROSPECT
group but in case of laparoscopy, infiltration of tissues
and peripheral nerve blockades are more beneficial
than neuroaxial blockades [8]. At present blockade of
transverse abdominal muscle plane (TAP-block) is a
good alternative to epidural analgesia (EA), and some
authors even suggest it’s a “gold standard” for postoper-
ative analgesia in abdominal surgery [9]. But in case of
transition to conversion due to the complexity or inability
to perform laparoscopy in obese patients, TAP-block is
not always the best option due to technical difficulties
with ultrasound (US) visualisation of lateral abdominal
wall and risk of anesthetic overdose through introduction
of large volumes of solution. A simpler, safer and more
effective method is the bilateral double blockage of the
rectus muscle sheath (RSB), which is increasingly used
for intra- [10] and postoperative analgesia of laparotomic
wounds [11], but not for obese patients.

Obviously adequate analgesia after midline lap-
arotomy is ensured by opioids, especially effective in
addressing the visceral component of pain. However,
their side effects such as gastrointestinal dysfunction,
ileus and constipation, are major issues that may delay
recovery after surgery [12]. In addition, the administration
of opioids may contribute to hypoventilation and hypox-
emia in the postoperative period in obese patients [7].
Therefore, based on the principles of OFA, we believe
that the additional use of regional techniques such as
EA, TAP-block and RSB in abdominal surgery patients
with obesity has advantages over “standard” analgesia
by opioids and NSAIDs.

Aim
To determine the effectiveness of EAand TAP-block in dif-
ferent laparoscopic operations in patient with obesity and
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to evaluate the possibility of using double bilateral RSB
as ‘rescue” analgesia after laparotomy in obese patients.

Materials and methods

After approval of the committee on bioethics in Zapor-
izhzhya State Medical University and obtaining written
informed consent, patients with a body mass index (BMI)
over 30 kg/m?, functional class ASA I to Il and aged over
18 years have been consistently included in the study. To
determine the effectiveness of EA and TAP-block, study
groups included patients scheduled for laparoscopic
surgery with the following exclusion criteria: the transi-
tion from laparoscopy to laparotomy, reoperations in the
immediate postoperative period or withdrawal of patient
at any stage of the study. To determine the effectiveness
of RSB, study groups included laparotomy patients with
no use of regional anesthesia techniques during surgery,
with the following exclusion criteria: presence of periph-
eral neuropathy, severe heart disease, contraindications
to regional anesthesia and known allergic reactions to
local anesthetics. All the patients had a total intravenous
anesthesia (TIVA) on the basis of propofol, fentanyl
and atracurium without the use of local infiltration of the
surgical site. Dosage was determined by clinical signs of
the depth of anesthesia and myoplegia. As a component
of multimodal analgesia intraoperatively ketamine was
applied 0.15 mg/kg of ideal body weight (IBW) per hour
(intravenous bolus) and clonidine for a total dose of 100
mcg in all patients.

Allocation of study groups was performed with the use
of sealed envelopes before the start of anesthesia. In the
EA group the epidural administration of a local anesthetic
was used for the perioperative analgesia according to
the procedure described earlier [13]. In the TAP group,
after the end of the surgery until the extubation, a classic
percutaneous bilateral blockade of the transverse ab-
dominal muscle plane was performed with the control of
ultrasound [14]. In the RSB and TVA groups, no regional
anesthesia techniques were involved during surgery,
only “standard” analgesia with the use of opioids. After
regaining consciousness, all patients were extubated in
the operating room and transferred to postoperative ward
where the level of pain was assessed according to a nu-
meric rating scale (NRS) from 0 (no pain) to 10 (maximum
pain) and incidence of dyspnea was monitored in the first
two hours after surgery, according to the saturation and
capnometry values measured with the monitor UM-300
(UTAS, Ukraine). There have been also documented
cases of postoperative nausea and vomiting (PONV).
Standard analgesia included NSAIDs (diclofenac 150 mg/
day) and, if necessary (NRS > 3 points), anesthesist-con-
trolled analgesia (ACA) with the use of trimeperidine. In
the RSB group, with a NRS value of more than 3 points,
as a “rescue” analgesia, a bilateral double blockage of the
rectus abdominal muscle sheath was used. The RSB was
performed with the help of an ultrasound scanner Logiq e
(GE, USA) and a linear (8—12 MHz) or convective (4.5-6.5
MHz) probes, depending on the quality of the visualiza-
tion of the required anatomical structures. Applying the
technique of “4 quadrants” when bilaterial double single
injections of anesthetic performed at the border between

ISSN 2306-8027  http://pat.zsmu.edu.ua

231



232

OpuriHaAbHI AOCAIAXKEHHS

Ya and % of the distance to the upper and lower ends of
the wound. After transverse positioning of the probe on
the anterior abdominal wall in the above areas, it was
displaced laterally to obtain a good visualization of the
rectus muscle of the abdomen and the lateral part of its
sheath. With the help of in-plane technique, the tip of the
spinal needle G22 had to be inserted into the space be-
tween the hypoechoic rectus muscle and its hyperechoic
posterior sheath. After a negative aspiration test, 1 ml of
1 % solution of lidocaine and 0.25 % bupivacaine solution
was injected to confirm the correct position of the needle
tip. A further injection of 9 ml in the correct plane created
a visible pool of anesthetic solution that separated the
rectus muscle from its sheath. Thus, the total volume of
anesthetic solution was 40 ml for all the patients, which
corresponded to a safe dosage of both lidocaine (400 mg)
and bupivacaine (100 mg).

The endpoints of the study were: the time of the tra-
cheal extubation after the surgery, the total intraoperative
dose of fentanyl, the total dose of trimeperidine in the first
24 hours after the surgery, the mobilization time (ability to
move independently). In the RSB group the complexity of
the procedure was further determined, according to indi-
cators such as the time for its implementation, the number
of attempts and complications that were measured and
recorded on the basis of a subjective ranking on a four-
point scale (1 — easy, 2 — medium, 3 — difficult, 4 — very
difficult). The average time to achieve an adequate block
was fixed when the patient noted a decrease in pain in-
tensity to <3 points for the NRS and could breathe freely
and deeply. Before discharge from the hospital, in patients
of all the groups the degree of general comfort from the
received analgesic regimen was evaluated according
to the following numerical scale: 4 (excellent) — without
pain; 3 (good) — slight pain without the need for additional
analgesics; 2 (satisfactory) — a pain that required addi-
tional analgesics; 1 (bad) — pain that did not diminish after
prescription of additional analgesics.

The statistical analysis was performed using the
Statistica for Windows version 6.0 software (StatSoft Inc.,
USA, series number AXXR712D833214FANS5). Quantita-
tive variables are presented as mean + standard deviation
with normal data distribution, median and quartile —when
allocating data were different from normal distribution.
For comparison, Student's t-test and Mann-Whitney
U-test were used. Categorical variables were calculated
as frequencies and compared with the criterion 2 or
Fisher’s exact test. Differences with a value of P < 0.05
were considered statistically significant.

Results

In total 102 patients with different pathology of the gastro-
intestinal tract (GIT) and the anterior abdominal wall have
been studied. 62 laparoscopy patients were allocated in
the EA (n = 20), TAP (n =21) and TIVA, (n = 21) groups.
40 laparotomy patients were allocated in RSB (n = 16)
and TIVA, (n = 24) groups. According to demographic
indicators, functional status for ASA and BMI groups did
not have statistically significant differences (Table 7).
As can be seen from Table 1, the majority of patients
in the “laparoscopic” part of the study were operated on a
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hernia of the esophageal hiatus of diaphragm (52-61%)
and colon tumors (19-24%). The minimum number of
these was made up of patients undergoing a sleeve
resection of the stomach (10 %) or transabdominal
hernioplasty (10-14 %). On the contrary, in the “laparot-
omy” part of the study, significantly more patients were
operated on anterior abdominal hernia (50-56 %) and
choledocholithiasis (29 %), significantly fewer patients had
fundoplplication (19 %), and open Sleeve-resection was
not performed at all (P < 0.05). In the RSB group, there
were no patients after open cholelithiasis, but it included
3 patients after laparotomy fundoplication. We considered
it possible for them to be included for comparison, since
these operations used the same surgical access — upper
middle line laparotomy.

The average duration of surgery was almost 1.5 times
longer in patients with laparotomy (P < 0.05). However,
only in the EA group, the dosage of fentanyl and atracu-
rium was on average twice less than in other groups (P <
0.05), clearly confirming the opioid-sparing and “relaxing”
effect of the epidural component of analgesia, regardless
of the technique of surgical intervention. Probably, this
contributed to an earlier tracheal extubation of patients in
the EA group compared to patients from the TAP, TIVA,,
RSB and TIVA, groups (P < 0.05). It should also be noted
that in the EA group, no patient needed restoration of
neuromuscular conduction with neostigmine, but in other
groups it was administered to all the patients (P < 0.05).

The evaluation of postoperative pain showed that its
level 1 hour after surgery was higher in the groups where
the regional techniques of analgesia (TIVA,, RSB, TIVA,)
were not used (P < 0.05), requiring the use of “rescue”
pain treatment in 2/3 patients of these groups (Table 2).
However, if tremeperidine was administered in the TIVA,
and TIVA, groups, the bilateral RSB was performed in the
RSB group: in the 14 (87.5%) patients a linear probe was
used, since the depth of the rectus muscle sheath was
not more than 5 cm; in 2 (12.5 %) patients with BMI >45
kg/m?, a convective probe was used, since the distance
between the skin and the target was more than 6 cm. All
blockades were performed on the first attempt, their total
duration was 5-10 minutes (1.5-2.0 minutes per one in-
jection), the complexity of the performance was assessed
as “easy” in 12 (75 %) patients, “moderate” —in 4 (25 %)
patients (P <0.05). The average time to achieve adequate
analgesia was 3 (2—4) min after the completion of the
blockade. In 1 (6 %) patient, the RSB was inadequate
and trimeperidine was additionally administered. No RSB
complications were detected.

Due to the use of regional analgesia techniques,
patients in the EA, TAP and RSB groups had a 2-fold
lower incidence of dyspnea in the first 2 hours after
surgery than patients in the TIVA, and TIVA, groups (P
< 0.05). For the same reason, the overall consumption
of trimeperidine was twice less in the EA, TAP and
RSB groups than in the TIVA, and TIVA, groups (P
< 0.05), suggesting probably three to four times less
the incidence of PONV in these groups, in compared
with groups where regional analgesia was not used (P
< 0.05). The abovementioned resulted in the fact that
laparoscopy patients from groups EA and TAP began to
move independently in the ward after 8—13 hours after
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Table 1. Patient Characteristics

Value
Age, years 52.6+10.3 54.2+11.7 53.3+10.6 55.1+£10.7 53.8+12.2
Sex, male/female, n 6/14 6/15 5/16 6/10 9/15

ASA /71, n 5/13/2 4/15/2 5/15/1 2/8/8 3/11/10

BMI, kg/m? 36.1+£5.2 344+45 356+5.3 352+55 36.7 £ 6.1

Kind of surgery:

Fundoplication, n (%) 12 (60) 11 (52) 13 (61) 3(19)* -
Hemicolectomy, n (%) 4(20) 5(24) 4(19) 4 (25) 5(20.8)
Sleeve-resection, n (%) 2(10) 2(10) 2(10) -
Choledochotomy, n (%) - - - - 7 (29.2)
Hernioplasty, n (%) 2(10) 3(14) 2(10) 9 (56) * 12 (50) *
Surgery duration, min. 115 (98-133) 124 (110-137) 110 (93-128) 156 (116-172) * 155 (125-168) *
I/lop medication:

Fentanyl, mg 0.6 (0.5-0.8)* 1.2 (1.0-1.4) 1.2(1.0-1.3) 1.3(1.0-1.4) 1.4 (1.1-1.5)
Atracurium, mg 55 (40-60)* 100 (80-110) 90 (70-110) 130 (110-150) 140 (120-150)
Neostigmine, mg - 0.8 (0.5-1.0) 0.9 (0.5-1.0) 0.8 (0.7-1.1) 1.0 (0.6-1.2)
Time of extubation, min. 15 (10-17)* 30 (20-45) 25 (20-35) 30 (25-35) 35 (20-45)

ASA: American Society of Anesthesiologists; BMI: body mass index; Sleeve-resection: stomach resection; i/op: intraoperative; *: P < 0.05 laparotomy vs laparoscopy;
#: P < 0.05 EA group vs other groups.

Table 2. Postoperative analgesia quality values

1(0-1) ) 3(2-5)* ( 5 (4-6)*

NRS, scores 2(0-3 5 (4-7)"

«Rescue» analgesia 60 min, n (%) - - 15 (71)* 12 (75) 17 (71)*
Dyspnea, n/2 hours 4(2-7) 6 (4-7) 10 (5-12)* 5(3-7) 11 (6-13)*
Nausea, n (%) 2(10) 3(14) 7 (33)* 3(18.7) 12 (50)*
Vomiting, n (%) 1(5) 1(5) 3(7)* 0(0) 4(9)*
Trimeperidine, mg/24 hours 20 (0-20) 20 (0-40) 40 (20-60)* 30 (20-40) 60 (40-80)*
Mobilisation, hours 10 (8-12) 11 (10-13) 18 (16-22)* 24 (18-36) 72 (48-96)*

*: P < 0.05 laparotomy vs laparoscopy; *: P < 0.05 TBA, and TBA, groups vs EA, TAP, RSB groups.

surgery, whereas patients from the group TIVA, — only
on the next day (P < 0.05). Laparotomy patients from
the RSB group have been activated since the end of
the 1% day after surgery, while patients from the TIVA,
group — only 72 hours after the operation (P < 0.05).

Analysis of the patients’ assessment of the quality
of analgesia showed that it was significantly higher in
the EA, TAP and RSB groups, where 100 % of the re-
spondents reported satisfaction at the “excellent-good”
level. In the TIVA, and TIVA, groups, only 20-25 % of
respondents identified comfort levels as “good”, 60-65 %
of respondents — as “satisfactorily”, and about 15 % of
respondents — were dissatisfied with postoperative anal-
gesia (P < 0.05).

Discussion

The pain after laparoscopic surgery has two compo-
nents: visceral and somatic. The visceral component
is associated with surgical intervention, tissue damage
and stretching of the nerve endings. Pneumoperitoneum
leads to stretching of the peritoneum and diaphragmatic
muscle fibers, which irritates the phrenicus nerve. Since
this nerve shares the general path with nerves that inner-
vate the shoulder, its irritation can lead to shoulder pain.
The somatic component of the pain is associated with
the apertures made in the abdominal wall for the entry
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of the trocar. Kim S. B. et al. [15] proved that somatic
pain after laparoscopic cholecystectomy predominates
over visceral pain. Therefore, the multimodal approach
with the use of various regional analgesia techniques in
laparoscopic surgery can contribute to the improvement
of the quality of perioperative analgesia, thus preventing
the development of side effects associated with the use of
opioids. This is of paramountimportance in obese patients
because they are particularly susceptible to sedative and
respiratory-depressive effects of opioids.

In bariatric surgery, epidural analgesia and infiltration
of the port areas by local anesthetic show a reduction
in postoperative pain compared with an exclusive in-
travenous patient-controlled analgesia [16]. In case of
Sleeve-resection Sinha et al. [17], Wassef et al. [18] use
the TAP-block as part of a multimodal analgesic technique,
proving its qualitative analgesic efficacy with reduced
airway complications and PONV cases. In our study,
patients in the EA group received both reduction in the
dose of fentanyl intraoperatively and reduction in the total
dosage of trimeperidine after the surgery, which limited
the incidence of such side effects of opioids as dyspnea
and PONV. The TAP group also noted the positive effect
of this technique on the quality of postoperative analgesia.
Thus, more effective analgesia allowed to accelerate the
time of mobilization of patients with EA or TAP block up
to 8-13 hours after surgery, whereas in patients without
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regional analgesia techniques this index was 18 (16-22)
hours (P < 0.05). In our opinion, the only deterrent factor
in the use of EA and TAP-block in laparoscopic surgery
in obese patients is the difficulty in performing these tech-
niques due to the absence of clear anatomical landmarks.
But this issue is well resolved with the help of ultrasonic
navigation, which allows you to perform manipulation with
100 % success.

The blockage of the rectus muscle sheath (RSB) is
used to provide somatic analgesia in middle line segments
in laparoscopic and laparotomic surgery. With hernioplasty
of umbilical hernia, RSB shows an effective analgesia in
both children [19] and in selected adult patients [20]. But
the greatest potential benefit of RSB may be the guar-
anteed anesthetizing of the anterior abdominal wall after
“large” laparotomic surgery. Thus, two recent retrospec-
tive studies show that in patients undergoing colorectal
surgery, bilateral double RSB may be as effective as EA
but with less side effects [21,22].

Based on the potential benefits of RSB for treating
somatic pain from laparotomy, we examined the feasibility
of using it as a method of “rescue” analgesia in patients
with obesity after open abdominal surgery. It turned out
that the RSB was relatively easy to perform with ultra-
sound and to achieve effective analgesia in a few minutes
in most (94 %) patients when administering a mixture of
lidocaine and bupivacaine. Even the once-executed RSB
allowed us to halve the daily intake of trimeperine and to
accelerate significantly the mobilization of laparotomy
patients with obesity. These RSB benefits are very use-
ful for ERAS programs and, therefore, are increasingly
attracting researchers [23].

An audit of patient satisfaction with the analgesia
mode confirmed our opinion on the feasibility of mandatory
use of regional analgesia techniques in laparotomic and
laparoscopic surgery in obese patients, since it provided
objective information about their effectiveness, simplicity
and safety. In addition, we believe that RSB is a promising
method of analgesia for widespread use in such patients
with an unplanned transition to conversion, unless neurax-
ial analgesia is used.

Conclusions

In laparoscopic surgery the use of EA or TAP-block signifi-
cantly reduces the level of postoperative pain, the need
for opioids, the incidence of dyspnea and PONV, which
leads to the possibility of patients’ mobilization within 8-13
hours after surgery. After laparotomy in obese patients
RSB effectively “rescues” from pain and prevents exces-
sive use of opioids, reduces the number of their adverse
reactions and increases the satisfaction of patients with
the quality of anesthesia.
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3anuwatoTbCsl HeBUBYEHMM 3MiHM TomorpadivHOi aHaTOMIi HUPKK NicNst pagyKanbHUX HedhpEKTOMI KOHTpanaTepansHoi
HUPKM.

MeTta po60TH — Ha OCHOBI MarHiTHO-pE30HAHCHOI TOMOrpadii BU3HAUMTI XapaKTEPUCTVKK KyTIB €QMHOI HUPKKM (nicns Hed-
PEKTOMIi KOHTpanaTeparnbHoi) Y (hPOHTaNbHIN, cariTanbHil i FOpU3OHTasbHIN NAOLLMHAX Y NALEHTIB Pi3HUX COMATOTUNIB.

Matepianu Ta meTogu. BrkoHanu komnnekcHe obcTexeHHs 189 XBopMx NepLLOro Ta Apyroro 3pifioro Biky, cepes Hux 124
nauieHTiB 3 €4MHOI0 HUPKOLO Ta Pi3HMM CTPOKOM NicnisionepaLlinHoro nepiogy micnst BUganeHHs HUpKu i 65 xsopwx i3 ABoma
HUPKaMW, SKi He Marnu 3aXBOPOBaHb HNPOK i CEHOBMX LUNAXIB. [IOCMiMKeHHS 3AiMCHUNWN Ha MarHiTHO-Pe30HaHCHOMY ToMorpadi
Philips Intera-1,5T.

Pe3ynikrati. BrkoHaHi 4OCTIIKEHHS KyTiB Haxuny €QWMHOI HAPKW, Lo 3anuwunacs nicns HepekTomii KoHTpanaTepanbHoi,
y OpOHTanbHilA, cariTanbHiii i ropM3oHTanNbHiI NNOLWMHAX 3a 4OMOMOIOK MarHiTHO-pE30HAHCHOT ToMorpadii nokasanm NesHi
3aKOHOMIPHOCTI 3aMeXHO BiZ COMATOTUMIB. BCTAHOBUNW, LLIO HAWMEHLLIWIA KyT HAaXUny CTBOPIOETLCS B MBI €AWHINA HAPLL XIHOK
€KTOMOPEPHOrO COMATOTUMY Yy PPOHTANbHIN NOLLWHI (19,6° +2,1°), HabinbLWWUIA — y NiBii €4WHIN HUPLi YONOBIKIB ME3oMopd-
HOro COMaToTMNy B rOPU3OHTanbHIN NnowwwHi (61,4° + 4,5°). Kyt Haxuny eQuHOI HUPKX Y NPeaCcTaBHUKIB YCiX cCOMaToTuniB
Yy FOPU30HTaNbHIN NAOLWMHI By CTAaTUCTUYHO 3HAYYLLIO BinbLUMMK NOPIBHAHO 3 aHAMOriYHUMK NapameTpamm ocib i3 ABoMa
HUpKaMu, SIKi He Marnm 3axBOPIOBaHb HUPOK i CEHOBYMX LLNAXIB. Y cariTanbHii NOLWMHI KyTU Haxuny NiBoi Ta NpaBoi e4nHOI
HUPKMW y NPEACTaBHWKIB YCiX COMATOTUMIB CTAaTUCTUYHO 3HAYYLLIO BiPI3HANNCS, @ Y (OPOHTASbHIl NIOLLMHI BOHW BigpisHANUCS
(p < 0,05) Tinbkun y XBOPUX ME3OMOPCHOTO COMATOTUMY.

BucHoBku. Y xBopux Yepes 2—5 pokiB nicns BUAaneHHs KoHTpanarepansHOi HUPKW BUSIBISKOTb CTAaTUCTUYHO 3HAYYLLIO MEHLL
KyTW Haxuily NpaBoi eAVHOI HAPKW Y (hpOHTAsbHIN NMOLLWHI MOPIBHSIHO NapameTpamu oci6 i3 ABOMa HUpkamu, siki He Manu
3aXBOPIOBaHb H1POK | Ce4OBMX LLAXIB. KyTy Haxviy npasoi Ta NiBoi eA1HNX HUPOK XBOPUX YCIX COMATOTUNMIB Y FOPU3OHTarbHIl
MMOLLMHI CTATUCTUYHO 3HAYYLLO GinbLUi NOPIBHAHO NapaMeTpamm OcCib i3 ABOMA HUpKaMW, Siki HEe Many 3aXxBOPHOBaHb HUPOK
i cevoBwx LUNsXiB. KyTn Haxuny NiBoi €4MHOI HAPKW XBOPUX YCIX COMATOTUMIB Y CariTanbHii NOLLWHI CTAaTUCTUYHO 3HAYYLLO
MEHLLI, H>X NapameTpu NpaBoi e4UHOT HUPKK.

OcobeHHOCTH Tonorpadumn €AWHCTBEHHOW NOYKU NOCAE YAQA€HUA KOHTpaI\aTepal\bHOﬁ

B. U. NueTOpak, B. H. MoHacTbIpcKuii

Ocratotcs Hen3y4YeHHbIMU M3MEHEHWSt TONorpacMyeCcKon aHaTOMUM MOYKM NOCTEe paauKanbHbIX HEPPIKTOMUI KOHTpana-
TepanbHOW MOYKY.

Llenb pa6oTbl — Ha OCHOBE MarHUTHO-PE30HAHCHOI TOMOrpachum oNpeaenuTb XapakTEPUCTUKM YINOB €AMHCTBEHHOMN MOYKA
(nocne HedpaKTOMMM KOHTpanaTeparbHOit) BO PPOHTaNLHON, CaruTTanbHOM 1 ropU3oHTaNbHON NNOCKOCTSAX Y NaLUEHTOB
pasfn4HbIX COMaTOTMMOB.

Matepuanbl u metogbl. BeinonHeHo komnnekcHoe obenepoeaHne 189 BonbHbIX NEPBOrO M BTOPOrO 3perioro Bo3pacTa,
cpeay HUX 124 nauneHToB C e4MHCTBEHHOW MOYKOW M pasHbIM CPOKOM MOCreonepaLmroHHoro nepuoda nocre yaanexus
MOYKM M 65 BOnbHbIX C ABYMSI MOYKaMW, KOTOpbIE HE MMenK 3aboneBaHMin NOYEK U MOYEBLIX MyTeN. MiccnenoBaHus nposeni
Ha MarHWTHO-pe3oHaHcHoM Tomorpadpe Philips Intera-1,5T.

Pe3ynktathl. [TpoBeaeHHbIe UCCRefoBaHUS YrNOB HAKNOHa €AUHCTBEHHOW NOYKK, OCTaBLUENCS Nocne HedPIKTOMUM KOH-
TpanatepanbHON, BO (OPOHTamNbHOW, CarnTTanbHON 1 FOPU3OHTAsIbHOW NAOCKOCTAX C MOMOLLbH MarHUTHO-PE30HAHCHON TO-
morpadun 06HapyxVBaroT onpeaereHHble 3akOHOMEPHOCTM B 3aBUCHMOCTM OT COMAaTOTHMA. YCTaHOBMEHO, YTO HAUMEHbLLINIA
Yron HakrnoHa co3gaeTcs B NEBON €AVHCTBEHHOW MOYKE XEHLLUMH 3KTOMOP(OHOrO COMaToTuna BO (OPOHTANbHOW MIIOCKOCTH
(19,6° £ 2,1°), HanbOMNbLLWIA — B NEBOW €ANHCTBEHHOW NMOYKE MY>X4YH ME30MOPHOIO COMATOTHMA B FOPU3OHTANIbHOM NNOCKOCTH
(61,4° £4,5°). Yrnbl HaknoHa eguHCTBEHHOW NOYKM Y NpefCcTaBUTeNei BceX COMaToTUMNOB B rOPU30HTANbHOM NIOCKOCTY Bbini
CTaTUCTUYECKM 3HAYMMO GOMbLLE NO CPABHEHWIO C aHANOTUYHBIMM NapamMeTpamu y nu ¢ ABYMS MOYKamu, KOTOpble He UMENN
3ab0neBaHuMin Novek 1 MoYeBbIX NyTel. B carutTanbHOM NoCKOCTU YIMbl HAKMOHA JIEBON M NPABOW €4MHCTBEHHOM NOYKA Y
npencTaBuTeneil BCex COMaToTUNOB CTaTUCTUYECKW 3HAYMMO OTNMYANUCh, a BO (PPOHTANLHOW NOCKOCTH OHU OTAINYaNNCh
(p < 0,05) TonbKo y BOMbHBLIX ME3OMOPGHOTO COMATOTUNA.

BbiBoab!. Y 6onbHbIX Yepes 2—-5 neT nocne yaaneHys KoHTpanarteparnbHO oYKy OTMEYEHbI CTAaTUCTUYECKW 3HAYMMO MEeHbLLIME
YrIbl HAKMNOHA NPaBOW eAVHCTBEHHOW NOYKM BO (PPOHTANBHOMN NIIOCKOCTM N0 CPABHEHWIO NapaMeTpamu Y ML, C ABYMS NMOYKaMu,
KOTOpble He MMeny 3aboneBaHuiA NOYEK 1 MOYEBbIX NyTel. YiTbl HAKMOHa NPaBOW 1 NIEBOV €AUHCTBEHHBIX NOYeK 60MbHbLIX BCEX
COMaTOTUMOB B FrOPMU3OHTANBHON MIIOCKOCTU CTATUCTUYECKN 3HAYMMO GOMbLLe, MO CPaBHEHMIO C NapameTpamm nnL ¢ AByMS!
MoYKamu, KOTopble He MMeny 3aboneBaHNii MOYEK U MOYEBbIX NYTEN. YrTbl HAKIOHA NIEBON €QUHCTBEHHOM NOYKY BOMbHBIX BCEX
COMaTOTUMOB B CarnTTasbHOW NIOCKOCTW CTAaTUCTUYECKM 3HAUMMO MeHbLLIE, YeM NapaMeTpbl NPaBOW €ANHCTBEHHOW NOYKM.

Maronoris. Tom 15, Ne 2(43), TpaBeHb — cepneHb 2018 p.



Original research

Features of the topography of a single kidney after removal of contralateral one

V. I. Pivtorak, V. M. Monastyrskyi

Changes in the topographic anatomy of the kidney after radical nephrectomies of the contralateral kidney remain unexplored
for today.

Aim of the study was to determine the characteristics of the angles of a single kidney after contralateral nephrectomy in
the frontal, sagittal and horizontal planes in patients of different somatotypes, on the basis of magnetic resonance tomography.

Materials and methods. A comprehensive examination of 189 patients of the first and second adulthood was performed,
there were 124 patients with a single kidney and different postoperative period after kidney removal and 65 patients with
two kidneys who had no kidney and urinary tract diseases among them. The studies were carried out using the magnetic
resonance tomograph Philips Intera-1.5T.

Results. The performed studies of the angles of the slope of the only kidney remaining after contralateral nephrectomy in
the frontal, sagittal and horizontal planes with the help of magnetic resonance imaging show certain regularities depending
on the somatotype. It was revealed that the smallest angle of inclination is created in the left single kidney of the women of
the ectomorphic somatotype in the frontal plane (19.6 + 2.1°), and the largest one — in the left single kidney of the men of
the mesomorphic somatotype in the horizontal plane (61.4° £4.5°). The angles of the slope of the single kidney in representatives
of all the somatotypes in the horizontal plane were statistically significantly larger as compared to similar parameters in persons
with two kidneys who had no diseases of the kidneys and urinary tract. In the sagittal plane, the angles of inclination of the left
and right single kidney in members of all somatotypes were statistically significant, whereas in the frontal plane they differed
(P < 0.05) only in patients with mesomorphic somatotype.

Conclusion. In patients after 2-5 years after the removal of the contralateral kidney significantly less angles of inclination
of the right single kidney in the frontal plane are observed as compared to parameters in patients with two kidneys, who
had diseases of the kidneys and urinary tract. Angles of the inclination of the right and left single kidneys of patients with
all the somatotypes in the horizontal plane are statistically significantly larger in comparison with those in patients with two
kidneys who did not have kidney and urinary tract diseases. The angles of inclination of the left single kidney of patients
with all the somatotypes in the sagittal plane are statistically significantly less than the parameters of the right single kidney.

MuTaHHa KOMMeHcauii CTPYKTypu Ta yHKLIii Npu BTpari
OAHIET HUPKV CTAHOBMATH IHTEPEC ANS KMHIYHOT NpaKTh-
Kn. XBOpi 3 €4MHOK HUPKOK Micns HedpekToMmii nepe-
OyBarOTb Y rpyni pr3uKy, OCKibKM 3pocTae Hebesneka
PO3BUTKY XPOHIYHOI XBOPOGW HUPOK [1], BUHUKHEHHS
HUPKOBOKaM'siHOI xBopobM [2]. Lie Moxe ByTun nos’si3aHo 3
KOMMEHCATOPHOIO rinepTpodieto, CTPYKTYpHUMM Ta dbisio-
NOTYHUMM 3MiHAMM, LLIO CMIPUYMHSIE YTBOPEHHS! KAMEHIB
[3]. 36inbLueHHst Macy YacTo NPU3BOAMTL 0 HEPONTO3Y.
£ke MONOXeHHs MaTMe HMPKa MPU LbOMY — BaXIMBO
3HATV 4151 OLiHIOBAHHSI MEXaHi3MIB PO3BUTKY YCKMaZHEHb.
[letanbHe gocnimKeHHs aHaTOMii HUpKK HeobxiaHe ans
onTUMiI3aLii nepegonepaLiiHoOro NnaHyBaHHs Ta BUGopy
MEBHOI OnepaTuBHOI TEXHIKK [4].

Y[OO0CKOHaNEHHS ynbTPa3ByKOBOTO JOCHIAKEHHS,
KOMM'loTEPHA Ta MarHiTHO-pe3oHaHCHa Tomorpadis
JalTb MOXIMBICTE MOpdoioram BiporigHO OLiH0BaTK
iHAMBIQyanbHY MIHIUBICTb HUPKK Ta iHLWMX OpraHiB 3a-
0YEPEBMHHOTO MPOCTOPY B HOPMI Ta NiCnsi ONepaTUBHKX
BTPyYaHb [5]. Ane, 3a gaHUMK haxoBoi nitepaTtypu, e
BUCBITMIOETLCA MPWXKMUTTEBA TOMorpadiyHa aHaToMmis
HUPOK, PO3rMsAAaloThb TiNbKK Bidyanidalito HUPOK Mpu
MyXIuHax, 3ananeHHsx, KicTax Ta iHWMX NaTonorivHmnX
npouecax [6]. TpannstoTbcsa okpemi nybnikavii, Wo Bu-
CBITMIOKOTL TONOrpaciyHy aHaToMito HUPOK Y HOpMi [7],
a TaKoX po3mipu Ta pyxnuBeicTb HUpku [8]. MNigBuweHa
PyXIMBICTb | HE(HPONTO3 BUSBMEHI YNTPa3ByKOBYM METO-
[OM y nauieHTiB BikoM 14—17 pokiB 3 €4UHOI0 HUPKOHO [9].

3acTtocyBaHHsa KoMM'toTepHOi ToMmorpadii Ans Bu-
BYEHHS 3204EPEBVHHOMO NPOCTOPY NiCNsA HedPEKTOMIN
nokasano, Lo Npu BuaaneHHi niBoi HApKW HanbinbLue
3MIHIOE CBOE MOMIOXEHHS XBICT MiALLINYHKOBOI 32503y,
a nicnsa BUAaneHHs npa.oi — NeYiHKOBUI BUMMH 060-
00Boi kuwwky [10]. BctaHoBunK, LWo nicnst HedppekTomii
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OCHOBHWM BEKTOPOM 3MiLLIEHHS OpraHiB € JopcanbHUi
i MefianbHU HanpsM, a TakoX MepeMilleHHs AesKnX
opraHiB KpaHianbHo [11]. BusHauunu Takox npoctopose
MONOXEHHS HUPOK Y 3a04EPEBUHHOMY MPOCTOPI B HOPMI.
Hupku yTBOPIOKOTL KYTH y TPHOX MAOLLMHAX: (PPOHTasb-
Hil4, FOPV3OHTAanbHIW, cariTanbHii, Mpy LbOMY BiCb HUPKK
CnpsiMOBaHa BHW3 Ha30BHi Ta Bnepes [12]. HesueyeHuMm
3anuLIaTbCs 3MiHW Tomorpad)ivHOI aHATOMIT HUPKK Nicns
pagukanbHX HedpeKTOMIN KOHTpanatepanbHOI HUPKK.

3aiiCHMIM MOZENtOBaHHS MOXIIMBUX NEPEMILLEHb
€auHoi HUpku (EH) moguHu npw i rineptpodii [13], wo
BiAOYBaETLCS MiCNS BUAANEHHS KOHTpanatepanbHoi.
[oBeneHo, Wwo npu 36inbLUeHHI Macy HAPKK 3a YMOBM,
LU0 LWMPWHA, JOBXVHA Ta TOBLUMHA HUPKK 36iMbLLYETHCS
MPOMOPLiHO, PyX HUPKK BinOyBaeTbCA BHACMIAOK ii
MOBOPOTY Y NMOLLWMHI MaTepianbHOI CUMETPIi 32 FOAUHHM-
KOBO CTPINKOK. AK Nokasanwu nonepeaHi 4OCImMKEHHS,
PO3MIpKY HUPKMK, LLIO 3ar1LLIMNAcs, 3Ha4YHO BiAPI3HSOTHCS B
noaen pisHux comatoTunis [14] i ctaTi, ane He 3anexarb
Big Biky [15].

Merta po6otu

Ha ocHOBi MarHiTHo-pe3oHaHcHOI Tomorpadii BU3HauMTL
xapaKkTepucTukm KyTiB EH (nicnst HecopekTomii KoHTpana-
TeparnbHoi) y (OpOHTanNbHil, CariTanbHil i ropU30OHTanNbHil
MIOLWMHaX y NauieHTiB Pi3HUX coMaToTuUniB.

Marepianu i meToAU AOCAIAKEHHA

BukoHanm komnnekcHe o6cTexeHHs 189 xBOpyX nepLUIOro
Ta [Ipyroro 3pinoro Biky Ha 6a3i XmMenbHuLbkoi obnacHol
Ta MiCbKOi MikapeHb, MeAVNYHOTO LIEHTPY «YnbTpagiarHoc-
Tukay. MNavieHTn ganu LoBpoBiNbHY NMCbMOBY iHOpMO-

Key words:
single kidney,
nephrectomy,
somatotypes,
kidney, medical
topography,

magnetic resonance

imaging.
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Puc. 1. MapameTpy niBoi €H nauieHta I". (37 pokiB) y poHTanbHil NPOEKLi HUPKW: KYT Y ()pOH-

TarnbHil NnoLwmHi (23°).

Puc. 2. Mapametpu niBoi €H nauieHTa I". (37 pokiB) y caritanbHiit NpoeKLii HUPKW: KyT y cariTanbHil

nnowwHi (12°).
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BaHy 3rofly Ha MnraHyBaHHS KNiHIYHOTO OBCTEXeHHs Ta
nikyaHHs1. Cepep xeopux 83 (43,9 %) yonogiku Ta 106
(56,1 %) xiHok Bikom Big 21 0o 60 pokiB, cepenHii Bik —
43,5 £ 4,7 poky. XBOpMX NOAINMMN Ha OCHOBHY rpyny Ta
rpyny NOpiBHsIHHSA. B 0CHOBHY rpyny BBIlLLN 124 XBOpKX
3 €H i3 pi3H1M CTpokoM nicnsionepaLiiHoro nepiogy nicns
BUAANEHHS HUPKW; Y TPyMy MOPIBHAHHSA — 65 navjieHTiB
i3 BOM@ HUpKamK, SKi He Manu 3axXBOpHOBaHb HUPOK i
CEYOBMX LUMSAXIB @00 iHLIMX XPOHIYHMX 3aXBOPIOBAHD,
Wo Mornu 6 BMKNMKaTK ycknagHeHHs 3 6OKy opraHis

ISSN 2306-8027  http://pat.zsmu.edu.ua

CEY0BOI CUCTEMU.

AHani3 obctexeHnx 3 €EH 3a BIKOBOK XapakTe-
PUCTUKOIO MOKa3aB, Lo NauieHTW 3 ABOMa HUpKamu 3a
BikOBWMW NapameTpamu Gynu penpe3eHTaTuBHI XBOPUM
OCHOBHOI rpynu.

Yci xBopi ocHoBHOI rpynu 3 €H Bynu nicnst BuaaneHHs
HUpKK: y 68 ocib BuOaneHa niea HYpKa, y 56 — npaea. Y
nauieHTiB npu4nHamu HedopekTomii Bynm 3nosikicHi Hoo-
YTBOPEHHS HAPKM, HUPKOBOKaM 'siHa xBopoba, nioHedpos,
rinpoHedpos, Ty6epkynb0o3 HUPKU, TPaBMU HUPKK,
3MOpLUeHa HMpKa, abcuec HUPKM Ta HaBKONMOHMPKOBOT
KIMITKOBUHM, iHLLi XBOPOOW.

OcHoBHy rpyny opmMyBanu CyuinbH/M METOAOM,
BigibpaBLLUK ycix xBOpUX 3 €H, ski oTpumyBann amby-
naTopHe Y cTauioHapHe nikyBaHHs. Bubipky rpynu
MOPIBHSHHA COpMyBanM paHLOMi30BaHO, Biabvpaoun
BMMNaJKOBO XBOPYX B3 ypaxeHHs CE4OBOI CUCTEMMU, KM
BUKOHYBanM KOMM'toTepHO-TOMOrpadiyHe JOCNimKEHHS
NoNepekoBoi AiNaHKX. Mpynu Bymm cxoxi 3a OCHOBHUMM
napameTpamu, Lo NOpiBHIOBamNW.

Cepep obctexeHnx 3 €H y 3ailicHeHOMY AOCTIMKEHHI
HanbinbLue Byno XBopux i3 nicnsionepaLiinHm nepiogom
Big 2 A0 5 pokiB (124 ocobm). Lie nosiCHI0ETbCS TUM, Lo
MopyLLUeHb YHKLIT HUPKK B LieN nepiog HanbinbLue. Bu-
3HAUYMNK NepeBaxaHHs KinNbKOCTI XIHOK Y BCIX TepMiHax
nicnsionepaviiHoro nepioay.

Y xBopux 3 €H piarHocTyBanu Taki 3aXBOptOBaHHS:
XPOHIYHUI NiENoHedpPUT, HUPKOBOKaM'ssHa XBopoba,
KICTW HUPKW, JOOPOSIKICHA MyXMnuHa, 3nosiicHa NyxnuHa,
3MopLueHa Hupka. HaivacTiwwe (49,1 %) HupkoBokam'siHa
xBopoba cynpoBogKyBanacs nieroHedpruToMm.

Ha yac chopmyBaHHs rpyn OOCRIMKEHHS Yy XBOPUX
3 €H BMSBMM CynyTHI 3aXBOPIOBAHHS: OCTEOXOHAPO3,
CEepPLEeBO-CYANHHI XBOPOOW, reMOpOW, XPOHIYHMIA Xorne-
LIMCTUT, ANCKIHE3IiT )KOBYHOIO MiXypa Ta XOBYHMX LLMSXIB.

Y XBOPUX rpynu NOPIiBHAHHSA AiarHOCTyBany Hearnko-
ronbHY KMPOBY XBOPOOY NEYiHKM, XPOHIYHWI MaHKpPeaTuT,
MyXIHW LLYHKa, XBOPOOYU CepLieBO-CYANHHOI CUCTEMM.

besnocepeaHbo nepes AOCHILKEHHAM YCiM naLlieH-
TaM BUMIpIOBanu apTepianbHU TUCK, MyrnbC, YTOUHIOBa-
JIN: YW NpUAManu HanepeaoaHi JOCHiMKEHHS nikapCbki
npenapaTy, WO BMNMWBaKTb Ha HUPKOBMWIA KPOBOOGIr
(cnaamoniTukK, rinoTeH3MBHI, CeAaTVBHI TOLLO).

[lnsa BU3HaYeHHs COMaTOTUMy 3aCTOCOBYBanM mare-
maTnuHy cxemy 3a Xit—Kaptep [16].

[ocnigpkeHHs BUKOHaNM Ha MarHiTHO-pe3oHaHCHOMY
Tomorpadi Philips Intera-1,5T (cTaHgapTHWiA npoTokon
MarHiTHOro pe30oHaHCy BKIMOYAB CKaHyBaHHS B caritanb-
Hil, (OPOHTaNbHIN Ta akciasbHiN NPOEKLSX 3 OTPUMaHHSM
T1-3BaxeHNX 306paxeHb). Y T2-3BaxeHOMY 306paxeHHi
KOHTYpY HUPKW Ta HUPKOBOTO CyHyca Bynn HegoCcTaTHLO
YiTKUMU.

[na xapakTepucTukm NpOCTOPOBOrO MOMOXEHHS
HUPOK Y (OPOHTAaNbHIl, CariTanbHil | FOpU3OHTarbHIN MIo-
LLMHAX BUMIPAN KyTW Haxuny. Y pOHTasbHIN MIOLLMHI
BUMIpIOBany KyT MiX CEpPeAMHHOLO MiHieo, Lo NpoBeaeHa
yepes cepeaunHy xpebuis, | BICCIO HUPKK, Sika NpoBeaeHa
yepes nontocy (puc. 7).

Y caritanbHii NNOLWWHI BUMIpIOBaNM KyT MiX BiCCHO
HUPK, Sika NpOBefeHa Yepes NOMoCK, Ta BEPTUKANbHOK
niHieto. Lle oano amory BUKOHATY KiflbKiCHE OLLiHIOBaHHS
poTauii natonoriyHo pyxomoi €H y wii nnowwHi (puc. 2).
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[ns ouiHOBaHHA KyTa poTauii y ropM3oHTanbHIn
NIOLWWMHI Ha akcianbHOMY 3pi3i MPOBOAWUIMN BiCb HUPKM
BiZl 30BHILLIHBOrO Kpato Ta Yepes CepeayHy BOPIT HUPKK,
BiAMOBIAHO BM3HAYanM KyT MixX BiCCHO Ta MiHi€to, LLO Npo-
Be[leHa Yepes3 cepeauHy Tin xpebuis (puc. 3).

CTaTUCTMYHUI aHani3 oTpUMaHux pesynbraTis
BUKOHANM 3a Jonomoro nporpamm Statistica 5.5 dip-
mu StatSoft (niuensinHnin Ne AXXR910A374605FA) i3
3aCTOCYBaHHAM MapamMeTpUYHKX i HenapameTpUYHMUX
MeTOZiB OLiHIOBAHHS pe3ynbraTiB. [ns koxHOi gocni-
[KYBaHOI BEMNUYMHU BU3HAYaNW MOKa3HWKW CEPESHbOr0
apudmetnyHoro (M) i cTaHAapTHOI MOMUNKK penpeseH-
TaTMBHOCTI CepeaHbOro apudmeTnyHoro (m). Hopmans-
HICTb po3nopainy nNepesipsinu 3 BUKOPUCTAHHAM TECTY
Konmoroposa—CwmipHoBa. Y Bunagky acMMeTpU4HOro
po3noginy 3acTocoByBany HemapameTpPUYHNIA PaHroBUIA
U-kputepint ManHa—YiTHi. CTaTCTUYHY 3HaYyLLiCTb Pi3HU-
Ui MiXX MOPIBHIOBAHWMM BENMYMHAMM BBaXas BiporigHO0
npu p < 0,05.

Pe3syAbTati

AHxania pesynbsraTiB BUMiptoBaHb KyTiB Haxuny €H y
(pOHTanbHIN, cariTanbHin i FTOPU3OHTaNbHIN MNOLMHAX
y ntofel pisH1X comaToTuniB nicns HedpekToMii B mic-
nsionepaviiHoMy nepiogi TpMBanicTio 2—5 pokiB Nokasas,
L0 HalmeHLLMM ByB KyT y OpPOHTambHIN MIOLWHI, Lo
YTBOpIOBasa BiCb NiBOT HUPKY, NPOBEAEHA Yepes Momocy,
Ta cepeavHHa niHisi, NpoBeaeHa Yepes cepeaunHy xpebuis.
HaiimeHLLy BenuunHy LbOro KyTa crioctepiran B XiHOK
€KTOMOP(HOrO COMAaTOTUMY MOPIBHAHO 3 pesyrsratamm
BUMIpOBaHb K y XBOpKx 3 EH Me3omopdhHOro 1 eHpo-
MOPCHOro COMaToOTUNIB, TaK i NALEHTIB i3 HASBHUMM
[BOMa Hupkamu 6e3 3axBOpHOBaHb HUPOK i CEYOBUX
wnaxis (mabs. 1). CTaTUCTUYHO 3HaYyLLy pisHULIO 3a
nokasHuKamm Npasoi Ta NiBoi EH 'y ppoHTanbHiN NIOLMHI
XBOPWX EKTOMOP(PHOIrO COMAaTOTUMY HEe BU3HAYNIIN.

Y caritanbHin nnoLwuHi y xsopurx 3 EH ektToMopdHOro
COMaTOoTUMY KyT HAaXmity HAPKKM OYB MEHLLIMM, HiX Y XBOPUX
3 EH Me30MOphHOrO i eHAOMOPEHOrO COMaTOTUMIB Ta
y NauieHTiB, SIKi He Manu 3axXBOpIOBaHb HUPOK i CEHOBKX
LWNAXiB. BUSBUIM CTAaTUCTUYHO 3HAYYLLY PisHULO 3a
nokasHuKamu npaeoi Ta nisoi EH.

Y ropu30HTanbHil NNOLWKHI y xBopux 3 EH exTomop-
¢hHOro comaToTMny KyT Haxumy HUpKW ByB CTAaTUCTUYHO
3HauyLLO BiNbLUKMM, HiX Y NALEHTIB 3 ABOMA HUPKaMMK, siki
HE Manm 3axBOpoBaHb HMPOK i Ce4OoBMX WWnsXxiB. MNpoTe
CTaTUCTUYHO 3HAYYLLLY Pi3HULIKO MiX NOKa3HUKaMu NpaBol
Ta nisoi €H He cnocTepiran.

Y xBopux 3 €H Me3oMophHOro CoMaToTHMy KOHCTa-
TOBaHO MeHLLi KyTu Haxuny (p > 0,05) y opoHTanbHIN i
caritanbHil NnoLLMHax NOpiBHAHO 3 nalieHTamu 3 ABOMa
HUpKaMmW, SKi HEe Manu 3axBOploBaHb HUPOK i CEYOBWX
wnsxis. BcTaHOBUNM CTAaTUCTUYHO 3HaYyLLY Pi3HULIO
MiX MOKasHMKamm KyTiB Haxuny npaBoi Ta nisoi €H sk
Y YOMOBIKiB, TaK i B IHOK. Y FOPU30OHTAsbHIN NNOLWHI
BU3HauMnu 6inbLui kyt Haxuny B 1,3—1,4 pasa (p < 0,05)
MOPIBHAHO 3 NOKa3HUKaMM NaLieHTiB 3 4BOMa HUpKamu, siki
He Marnv 3axXBOPHOBaHb HAPOK | CEHOBVIX LUNSAXIB (Mabrl. 2).

Y XBOPUX €HAOMOPHOrO COMaTOTUMNY KYTU Haxumy
€H nicns HedpekTomii Takox Oynn MEHLIMMK Y OPOH-
TasbHiN i cariTanbHii NAOLLMHAX NOPIBHSHO 3 NaLlieHTaMu
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Puc. 3. Mapametpu nisoi €H nauieHTa I (37 pokiB) y ropu3oHTanbHil NPOEKLii HUPKK: KyT Yy

rOpU3OHTanNbHIl NowmHi (52°).

3 IBOMa HUpKaMW, SKi HEe Manu 3axBOpHOBaHb HWPOK i
CEYOBYUX LNAXIB. Y cariTanbHin NAOLWMHI KYyTU Haxumy
niBoi €H y YOMoBIKIB i XiIHOK CTAaTUCTUYHO 3HAYYLLO BiA-
pi3HAnucs Big napameTpiB npasoi €H. Y ropu3oHTanbHin
NIOLWMHI BU3Haummm GinbLui kyTv Haxuny B 1,2—1,3 pasa
(p < 0,05) nopiBHAHO 3 NOKa3HVKaMM NALLiEHTIB 3 ABOMA
HUPKaMmW, SKi He Manu 3axBOPIOBaHb HUMPOK i CEYOBWX
wnsxis (mabn. 3).

06roBopeHHs

BukoHaHi gocnimkeHHs KyTiB Haxuny €H, wo sanuwu-
nacs nicnsa HedpeKkToMii KOHTpanareparnsHoi, Y poH-
TanbHil, cariTanbHin i rOpU3oHTanbHIN NNoLMHax 3a
[Z0MOMOro MarHiTHO-pe3oHaHCHOi ToMmorpadii nokasasnu
NEBHi 3aKOHOMIPHOCTI 3aNeXHO Bif comaTtoTunis. Bussu-
W, LLO HaiMEHLLMI KyT Haxuiy CTBOPOETbCS B NiBi €H
XIHOK EKTOMOPCOHOro coMaToTuny Y ppoHTanbHi nno-
LWwHI (19,6° £ 2,1°), HanbinbLwmi — y niBin €H yonosikis
ME30MOPEHOr0 COMATOTUMY B FOPU3OHTASbHI NAOLLMHI
(61,4° = 4,5°). Kytn Haxuny €H y npeacTtaBHUKIB yCiX
COMaTOTUMIB Yy FOPU3OHTaMbHIN NnowuHi Bynn cratuc-
TWYHO 3HaYyLo BinblUMMK MOPIBHSHO 3 NapameTpamut
0Ci6 i3 ;BOMa HUpKaMMK, LLIO He Mani 3aXBOPHOBaHb HAPOK
i ceyoBMX WINAXIB. Y caritanbHii NAOLWWHI KyTW Haxuny
niBoi Ta npaBoi €H y npeacTaBHUKIB yCix comMaToTuniB
CTaTUCTUYHO 3HaYYLLO BIOPI3HANUCSH, a Yy (PPOHTamNbHIN
NIOLWWMHI BOHM BigpisHanmcs (p < 0,05) Tinbku y xBopumx
MEe30MOPHOro cCoMaToTuny. He BU3Ha4YUNM CTaTucTUYHO
3HauyLLy Pi3HULIO KYTiB HaXMIy 3aneHO Bif CTaTi Ta Biky.

KinbkicHuin aHania nonoxeHHs €H y Tpbox koopau-
HaTHVX MOLLMHAX [ae MOXIMBICTb NPOrHO3YBaTH BUHUK-
HEHHS1 XBOpo6 Hupky [17]. BukoHanu JocnimkeHHs, ski
MiaTBEPAMIIM B3AEMO3B 130K reMOAMHAMIYHX NMOPYLUEHb
npu HedponTo3i 3 MOAINOM XBOPUX 3a CTYMEHEM Ony-
LLEHHS1 HApKW. Pe3ynkTaTy KopensiLiinHoro, KnacTepHoro
Ta AVCKPUMIHAHTHOTO aHaniay nokasanu: GinbLu TiCHWI
B32EMO3B'SI30K BUSIBMISIETLCSA MiXK reMoAMHaMIYHUMK 1o~
pyLLEHHSMM Ta CTyneHeMm poTauii Hupku [18]. JocnigHuku
BBaXaloTb, LLIO poTaLis HMPKK € BinbLu CyTTEBUM (haKTo-
pOM, LLIO BNAMBAE Ha CTaH XBOPOTO, HiX iT onyLeHHs [19].

TonorpadbivHe NOMOXEHHS! HUPKMU B 3204EPEBUHHOMY
MPOCTOPI BMIIMBAE HE TiNbK HA BUHUKHEHHS! NATONOTIYHNX
MPOLeCiB Y HMPLI, ane i Ha XipypriyHy cTparterito nig vac
nikyBaHHsI HUPKOBOKaM'siHOT XBOpoOU.
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Tabnuus 1. MNMapameTpm Tonorpadii e4MHOT HAPKK Nicns HePEKTOMIT XBOPUX ekToMopdHOro comartotvny 3a gaHumu MPT (M + m)

Kyt Haxuny Hupkw (°) MpaBa Hupka (°) JliBa Hupka (°)
Mo =18 Km0z [Yonn=9

Y hpOHTanbHiN NNOLLMHI 234+272¢ 234 +£22F 21,5+£2,1 19,6 £2,1
Y caritanbHiil NnoLwuHi 26,9 +2,0¢ 26,9 +2,9* 22,7 +2,1% 21,3+2,1*
Y ropu3oHTanbHii NNoWmHi 55,6 +4,8* 56,6 +4,5* 52,8 +4,3* 54,1 +4,5*

*: CTATUCTUYHO 3HauyLLi BiAMiHHOCTI (p < 0,05) 3a kpuTepieM MaHHa—YiTHi Mix BiANOBIAHMMM NOKa3HMKaMW MOPIBHSHO 3 NOKa3HWUKaMM XBOPUX EKTOMOPEHOro coMaToTumy,
SIKi He Manu 3axBOPIOBaHb HUPOK | CEHOBMX LUNSIXIB; *: CTATUCTUYHO 3HaYYLLi BiaMiHHOCTI (p < 0,05) 3a kputepiem MaHHa—YiTHi MiX BiAnoBiAHMMM NOKa3HWKaMM NOPIBHSIHO
3 NOKa3HMKaMM KyTa Haxuiy NpoTUNEXHOT HUPKK XBOpuX 3 EH ekToMopdHOro comartoTuny.

Tabnuus 2. MapameTpu Tonorpadii €4MHOT HUPKK NiCNA HedhpeKkTOMii XBOpux Me3omopdHoro comatoTuny 3a gasummn MPT (M + m)

o s T
o (n= 10 o (0= 19

Y hpoHTanbHi NNOWMH 28,9+ 3,2¢ 27,0 £ 2,0* 22,6 +2,8* 22,7 +2,1*
Y caritanbHii NOLWyHi 28,3 +3,3* 28,1+ 3,3* 21,7 + 3,0% 20,9 + 3,0*
Y ropu3oHTanbHil NNOLWMH 55,7 +4.4* 53,9+44* 61,4 +4,5% 58,9 +4,6*

*: CTAaTUCTUYHO 3HauYyLYi BiaMiHHOCTI (p < 0,05) 3a kpuTepieM MaHHa-YiTHi MiX BiaNOBIAHMMM NoKa3HMKamK NOPIBHSIHO 3 MOKa3HWUKaMU XBOPYX ME3OMOPEHOr0 COMaToTUMY, siki He Manu
3aXBOPIOBaHb HUPOK | CEYOBYX LLMSIXIB; #: CTATUCTUYHO 3HaYYLLi BiAMIHHOCTI (p < 0,05) 3a kpuTepiem MaHHa—YiTHi Mix BiANOBIAHAMM NOKa3HMKaMK MOPIBHSHO 3 NOKa3HUKaMU KyTa Haxuny
NPOTUNEXHOT HMPKK XBOpUX 3 EH Me3omMopdHOro comatoTuny.

Tabnuus 3. MapameTpu Tonorpadii e4nHOI HAPKK Nicns HedPEKTOMIT XBOpUX eHAOMOPdHOro comatotuny 3a gaHumu MPT (M + m)

MpaBa Hupka JliBa HMpKa
Mo n=8) K=y Yo (n=9 Dhin 0212

KyT Haxuny Hupku (°)

Y hpOHTanbHiN NNOLLMHI 251+4,9* 27141 223+23 221+£2.2
Y caritanbHiil NnoLwuHi 29,9 +4,8* 29,0 +4,5* 20,6 +2,3* 21,3+2,2*
Y ropu3oHTanbHii NNoWwmHi 54,6 +4,3* 55,3 +4,4* 54,5+ 45" 54,3 +4,3*

*: CTAaTUCTUYHO 3HauyLLi BiAMiHHOCTI (p < 0,05) 3a kpuTepieM MaHHa—YiTHi Mix BiANOBIAHMMM NOKa3HWKaMW MOPIBHSIHO 3 NOKa3HWKaMM1 XBOPUX EHAOMOPEHOro coMaToTumy,
SIKi He Manu 3aXBOPIOBaHb HUPOK | CEHOBUX LUNSXIB; #: CTATUCTUYHO 3HaYYLLi BigMiHHOCTI (p < 0,05) 3a kpuTtepiem MaHHa—YiTHi MiX BignoBiAHUMM NOKa3HUKaMM NOPIBHSHO
3 MOKa3HMKaMM KyTa Haxumy NpoTUNEXHOT HUPKK XBOpux 3 EH eHgomMopdHOro comartoTumny.

MoHacTbIpckuii B. H., KaHA. MeA. HayK, AOLEHT kad. Xupypritn
bakyAbTeTa NOCAEAMMAOMHOTO 06pa30BaHus, BUHHULKWIA
HaLMOHaAbHbIA MEAULIMHCKUI YHUBEPCUTET UMEHN

BucHoOBKU

1. Y xBopux yepes 2-5 pokiB nicns BMAanNeHHs

KOHTpanareparbHOi HUPKX CNOCTepiraTb CTaTUCTUHHO
3HaYyLLO MEHLLI KyTW Haxuny npaeoi €H y (hpoHTanbHiN
NIOLLMHI MOPIBHSIHO MapameTpamu ocib i3 4BoMa H1pKa-
MU, SIKi He Manu 3axXBOpoBaHb HUPOK i CEYOBWX LUMSXIB.

2. KyTu Haxuny npasoi Ta nioi €H xBopwx ycix coma-
TOTUNIB Y FOPU3OHTArbHIN MAOLLMHI CTaTUCTUYHO 3HAYYLLO
GinbLUi NOPiBHSHO NapaMeTpamu oci6 i3 ABOMa HUpKamu,
LLIO He Marnu 3aXBOPtOBaHb HUPOK i CEYOBUX LLSISIXIB.

3. Kytn Haxuny niBoi €H xBopux ycix comatotunia y
caritanbHi MROLMHI CTAaTUCTUYHO 3HAYYLLO MEHLLI, HX
napametpu npasoi €H.

MepcnekTnBM NoganbLUMX AOCHiIAKEHb NONAraloTh
Y BUBYEHHI KOPENALINHOT 3aMeXHOCTi MiX 3MiHO0 Momno-
JKEHHS! HUPKM Ta BUHMKHEHHSM Ce4OKaM siHOi XBopobu €H.
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MeTa po60TH — BYBYMTI Ta 3aMPOMNOHyBaTK KOMMMEKCHUI Niaxia 40 (hopMyBaHHS MPaBOBOI MOMITVKM B rary3i OXOPOHM 300POB's.

HaujioHanbHe MeguyHe 3aKOHOZABCTBO He Mae CUCTEMHOrO xapakTtepy. 3acTapini, gybntoBanbHi N cynepeunvei Hopma-
TWBHO-NPaBOBI aKTV Pi3HOT OPUANYHOI CUW, HAAMIPHA KINbKICTb NiA3aKOHHWX MIHICTEPCHKMX | BIZOMYMX aKTiB 3yMOBMIOKTbL
HeoOXiHICTb 3AIMCHEHHS cucTeMaT3aLii MegnM4YHoro 3aKOHOAABCTBA, CTBOPEHHSI CTPYHKOI, JTOMYHOI Ta BCepeauHi He cyne-
peunueoi cuctemun. HeobxigHo 06’egHaTV 3ycunns Ta 3HaHHS OPUCTIB Ta MEAMKIB ANt CTBOPEHHS HANMEXHOI XWUTTE3OATHOI
HOPMaTMBHO-NPaBOBOI 6a3u i NiABULLEHHS €EKTUBHOCTI, IKOCTi 3aKOHOTBOPHOTO MPOLIECY.

Mig Yac po3pobneHHs BnacHoi HopMaTUBHO-NPaBOBOI Ba3u NOTPIBHO BpaxyBaTh MiXXHAPOAHO-NPABOBI CTaHAAPTU B rasnysi 0Xo-
POHU 310POB'S, 10CBIf, 3aKOPAOHHMX KpaiH i3 Mean4HOro 3akOHOAABCTBA, @ TaKoX HaLioHanbHi 0cobnMBOCTI, TpaauLii Ta pearnii.

OcobnvBoto, HanbiNbLL 4OCKOHAIOK Ta BULLOK hPOPMOt0 CCTEMATM3aLyii 3akOHO4ABCTBA € koavdikaLlis, TO6TO BNopsiakyBaHHS
3aKOHOABYOro Martepiany, sike CnpsiIMOBaHe Ha NepepoBIIEHHS! LLNSXOM BUKITHOYEHHS MOBTOPIB, CyNePeYHOCTEN, 3arNOBHEHHS
nporaniuH, NepeTBOPEHHS XapakTepy Ta crpsiMoBaHocTi MaTtepiany. Came LM MakcymarbHO 3a0e3nedyeTbes BHYTPILLHS
Y3rOMKEHICTb, LiMiCHICTb, CUCTEMHICTb i MOBHOTA MPaBOBOIO PEryntoBaHHs Cy4acHWX CyCrinbHWX BiGHOCKH.

HaranbHum 3aBOaHHAM € CTBOpeHHs MeguuHoro kogekcy Ykpainu, sikuid Bignosigas Oum 3aranbHUM cTangapTam y cdepi
npaB NOAWHM Ta BiAMNOBIAHAM MiXHAPOZHO-NPABOBUM akTaMm, YiflbHe MiCLE 3 HUX HaNeXuTb AVPEKTMBAM Ta iHUMM aKTam
BcecBiTHLOI OpraHiaaLlii 0XOpoHu 300pOB'S.

MpoBeaeHUe B YKpauHe KoAUDUKALMK MEAULIMHCKOTO 3aKOHOAATEAbCTBA: K BONpoOCY
nocTaHOBKHU I1p06l\eMbI

P. A. CtedaHuyk, A. 0. AiHuyk, M. H. Ctepanuyk, H. A. CtedaHuyk

Llenb pa6oThbl — U3y4uTb U NPELNOXUTb KOMMIEKCHbIMA NOAXOA K (hOPMUPOBAHIIO NPABOBOV NOMUTUKM B Cchepe 34paBoOX-
paHeHws.

HaLmoHarnbHoe MeanLMHCKOE 3aKOHOAATENBLCTBO HE HOCUT CUCTEMHBIN XapakTep. YcTapesLumne, AyonupytoLLme v npoTMBope-
YMBble HOPMATUBHO-MPABOBLIE aKThbl PA3NUYHON FOPUANYECKON CUITbI, YPE3MEPHOE KONIMYECTBO NOA3AKOHHbBIX MUHUCTEPCKMX
1 BEAOMCTBEHHbIX aKTOB TPEOYIOT NPOBEAEHMS CUCTEMATM3aLMM MEOULIMHCKOMO 3aKOHO4ATENbCTBA, CO3AaHMS CTPOHONM,
NOTUYHOW M BHYTPEHHE HE MPOTUBOPEYMBOI cUCTeMbI. Heobxoanmo obbeayHUT YCUNUS U 3HAHUSI FOPUCTOB U MEAWKOB
AN Cco30aHua Haanexallen Xu3HecnoCcobHON HOpMaTUBHO-NPaBOBON 6asbl 1 MOBbILWEHNS AhPEKTUBHOCTU U kavecTBa
3aKOHOTBOPYECKOro npoLiecca.

IMpu paspaboTke COBCTBEHHOM HOPMATUBHO-NPaBOBOM 6a3bl HEODXOAUMO YUMTbIBATL MEXAYHAPOAHO-NPABOBbLIE CTAHAAPTHI
B chepe 30paBOOXpaHeHMs!, ONbIT 3apy6eXHbIX CTPaH MO MEAMLIMHCKOMY 3aKOHOAATENbCTBY, @ Takke HaLMoHarbHbIE 0CO-
6€eHHOCTH, TPaaMLMM 1 peanuu.

Ocoboi, Hanbonee CoBepLLEHHO 1 BbiCLLE (hOPMOW NPOBEAEHMS CUCTEMATM3aLIMMN 3aKOHOAATENBCTBA SBNSIETCS kKoaudmka-
LI1s1, TO ECTb TaKOe YNopsiioYEHIE 3aKOHOAATENBHOMO MaTtepuara, KoTopoe HanpaeneHo Ha NepepaboTKy MyTeM UCKITIOHYEHUS!
MOBTOPOB, NMPOTVWBOPEYMIA, BOCMONHEHWE NpobenoB, npeobpasoBaHne XxapakTepa U HanpaBNeHHOCTW Matepuana, Yem B
MaKcHUMaribHOM cTeneHn obecneumBaeTcst BHyTPEHHsIS COracoBaHHOCTb, LIENOCTHOCTb, CUCTEMHOCTb U MOSTHOTa NPaBOBOMO
PETYNMPOBaHUS CYLLECTBYHOLLMX OOLLECTBEHHBIX OTHOLLEHWUIA.

HeotnoxHon 3agayen sBnserca codgaHue MeouumHCKOro Kkogekca YkpauHbl, KOTOpbI Obl 0TBEYan obLwmm ctaHgapTam
B 0BriacTi npaB YenoBeka U COOTBETCTBYHLLMM MEXOYHAPOAHO-NPABOBLIM aKTaMm, rMaBHOE MECTO U3 KOTOPbIX 3aHUMaKoT
AVPEKTUBbI M ApYrie akTbl BceMypHOI opraHn3aLmm 30paBooXpaHeHus.

The codification of medical legislation in Ukraine: the question of the formulation

of the problem

R. 0. Stefanchuk, A. 0. Yanchuk, M. M. Stefanchuk, M. O. Stefanchuk

The purpose of the research is to study and propose an integrated approach to the formation of legal health policy.
National medical law is not systemic. Obsolete, duplicate and contradictory legal acts of varying legal force, excessive number

of subordinate ministerial and departmental acts require the systematization of medical legislation, the creation of a coherent,
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logical and intra-contradictory system. It is necessary to combine the efforts and knowledge of lawyers and doctors to create
an appropriate viable regulatory framework and improve the efficiency and quality of the law-making process.

When developing its own legal and regulatory framework, it is necessary to take into account the international legal standards
in the field of health protection, the experience of foreign countries in medical legislation, as well as national peculiarities,

traditions and realities.

Codification is a special and the most perfect and highest form of systematization of legislation. That is a streamlining of
the legislative material, which is aimed at processing by eliminating repetitions, contradictions, filling gaps, transforming
the nature and direction of the material, to the maximum extent provided by internal coherence, integrity, consistency and

completeness of legal regulation of existing social relations.

An urgent task is the creation of the Medical Code of Ukraine, which would meet the general standards of human rights and
relevant international legal acts, which is dominated by directives and other acts of the World Health Organization.

PethopmyBaHHS Takoi BU3HAYarbHOI ranysi cycnifbHo-
IO XMUTTH, K OXOPOHa 3[0POB’SI NOBUHHE MaTW YiTKY,
CnnaHoBaHy Ta edheKTUBHY CTpaTeriio Ta TakTuKy. Moro
OCHOBHVMW €Tanamu MOBWHHI CTaTu SiK CTBOPEHHS 3arasb-
HOMETOZ0IOrYHOI 623K (BU3HAYEHHS! METW, NPIOpPUTETIB
TaKoro pecopMyBaHHS, NPUHLMNIB, MeXaHiamy dopmy-
BaHHs Ta hopm peanisaLii, 0cobnmMBoCTEN 3AINCHEHHS B
ymoBax arpecii 3 6oky Pociicbkoi ®egepalii Towo), Tak
i (hopmMyBaHHs neperniky OCHOBHWX 3axogiB, KOTPI cnps-
MOBaHIi Ha MiABULLEHHS €(hEKTUBHOCTI Ha HaLliOHaNbHOMY
11 perioHanbHOMY piBHAX. [pIOPUTETOM Y LibOMY MPOLECI
Mae cTatn pedpopMyBaHHS HaLioOHaNbHOTO MEAUYHOTO
3aKoHOOaBCTBa.

Merta po6otu

BuBunTY Ta 3anponoHyBaTh KOMMNEKCHWIA Niaxig Ao dop-
MyBaHHS! MPaBOBOI MOMITUKM B rany3i OXOPOH 340POB'S.

KoHcTuTyLis YKpaiHu € rONOBHUM HKepenoMm i CTOITb
B aBaHrapzli HOpMaTUBHO-MPaBOBYIX AKTIB, LLIO PEryroTh
CyCninbHi BIZHOCVHY B ranysi OXOPOHW 340POB's, 30Kpe-
Ma LWOAO HafaHHs MeauyHoi JonoMorn. KOHCTUTYLINHI
HOPMM CTBOPIOIOTb MPABOBY OCHOBY CTaTyCy NHOAUHM Y
cbepi oxopoHM 300poB’sl. Lis ocHoBa BkIKO4aE He Tinbku
3aKpinneHHs BiANoBiaHOro Npaea, ane i 3acobis 10ro 3a-
6e3neveHHs, SKi AepxaBa Mae y CBOEMY PO3MOPSIKEHHI
1 KOTpi 3aKnafeHi B NOMITUYHIN Ta EKOHOMIYHI cucTemax,
a TakoxX ii coLlianbHin OCHOBI.

CrarTs 49 KoHcTuTyuii YkpaiHm npucBsveHa OXOPOoHi
3[,0pOB’'A Ta MEAMYHIN LONOMO3i, B SKill 3aKpinsieHo npaBo
KOXXHOrO Ha OXOPOHY 300POB’s, MEAWMYHY AOMOMOry Ta
mMeaunyHe cTpaxyBaHHs. Lis Hopma Binbvsae Bumorn
BCECBITHIX i perioHasnibH1X MiXKHapOAHO-NPaBOBMX CTaH-
[lapTiB y ranysi oxopoHu 3nopoB’s. Mpobnemu, ski mae
BUPILLMTY KpaiHa Ha Cy4acHoMy eTani, — Lie ePeKTUBHICTb
(pyHKLIOHYBaHHS! iHCTUTYTY NpaB NIOANHU Ta rPOMaasaHu-
Ha, MOXIMBICTb peanidyBaTi Ti NpaBa, ki rapaHToBaHi
nepenosciM OCHOBHUM 3aKOHOM.

KoHctuTyuis Ykpainu 1996 poky Ha 0CHOBI AeMokpa-
TUYHUX NPUHLMNIB PO3BUTKY PUHKOBMX BIHOCUH 3aKpinu-
1a B YACNEHHUX CTATTSX MpaBa NI0AUHN B rany3i OXOPOHH
300pOB’SA, MKepena iHaHCyBaHHS, KOMMETEHLLiO Pi3HNX
OpraHiB Aep>aBHOi BNaay Ta MiCLEBOr0 CamMoBpsiyBaH-
Hs1. KOHCTUTYLLiHI OCHOBW 3HAaXOAATb KOHKPETHE BTINEHHA
B pi3HKX chepax CyCnifIbHOro XUTTS, PO3BUBAKOTLCA Mif
perynsTMBHUM BNIWBOM BCIiEi MPABOBOI CUCTEMY CyCninb-
cTBa. 3acobw 3abeaneyeHHs NpaBa NOAUHN Ha OXOPOHY
3[0pOB’A 3aKPINMoTLCS B KOHCTUTYLT YkpaiHu, oTpumMy-
10Tb Y BiZMOBIAHMX KOHCTUTYLAHNX HOPMAaX y3araribHeHe
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MOMITUKO-NPaBOBE BUPAXXEHHS. Lie CBOEPIaHNI «OBUTYHY,
LLIO NPU3BOAMUTL 40 PYXY BECb MEXaHi3M NpakTU4HOI pea-
niavji npaBa Ha OXOPOHY 3,0POB'S.

KOHCTUTYLiHI HOPMW, SIKi NPOrONOLLYIOTL MIOAHI it
XWUTTS | 300POB’SA, YECTb i MiAHICTb, HEAOTOPKAHHICTb i 6e3-
NeKy HaNBULLIOK COLianbHOR LIIHHICTIO, MpaBa Ta ceoboam
€ HeBigYYXXyBaH!MM N HENOPYLLHUMK, 30KpeMa Y cdepi
OXOPOHW 300POB’SA, OTPUMYIOTb NPEAMETHO-HPUANYHE
BTINIEHHS B YCill HALliOHarbHil cucTemi npaea.

MepeBaxHa GiNbLUICTb 3aKOHOAABYMX aKTIB Crps-
MOBaHa Ha AeTanisalilo Ta cnewianbHe perynoBaHHs
BiZHOCUH, LU0 CKMaAatTbCs B MEAWYHIl rany3i. [1o Takux
crevujianbHUX 3aKOHOAABYMX aKTiB Hanexatb 3akoHu
Ykpaitu «[po 3abe3neyeHHs caHiTapHOro Ta enigemiy-
Horo Gnaromnonyyys HaceneHHs», «[po nevxiaTpuyHy
fonomoryy, «po AOHOPCTBO KPOBI Ta ii KOMMOHEHTIBY,
«[Mpo TpaHcnaHTaLito OpraHiB Ta iHLWKMX aHaTOMIYHKX
marepianis MoauHi», «Mpo 3axoan NpoTuAji He3aKoHHOMY
00iry HapKOTMYHKX 3aCc0BiB, MCUXOTPOMHUX PEYOBMH i
NPEKYPCOPIB Ta 3MOBXMUBaHHIO HUMW», «[1pO HAPKOTUYHI
3ac06u, NCUXOTPONHI PevoBUHN | Npekypcopu», «[po
nikapcbki 3acobmy», «Ipo 6e3neyHICTb Ta SKICTb Xap4HoBMX
npoaykTiBy, «po NpoTWAi0 MOLWMPEHHIO XBOPOD, LWO
3yMOBIEeHi BipycoM iMmyHoaediumty noguuu (BIJT), Ta
NPaBOBWI | COLiarnbHA 3aXMCT JTHOAEN, SKi XuBYTb i3 BIIT»,
«Mpo 6opoTbOy i3 3axBOptOBaHHAM Ha Ty6epKynbo3»,
«[Mpo 3axucT HaceneHHs Big iHdeKUiH1X XBopob», «[po
3ax0[u LLOAO NOMNEPEMKEHHS Ta 3MEHLUEHHS BXXMBAHHS
TIOTKOHOBUX BMPOGIB i iX LLKIAMBOrO BNMMBY Ha 30OPOB'S
HaceneHHs1», «[po 0XopoHy ANTUHCTBaY, «[1po KypopTHy,
«[po iMnnaHTaLjto enekTpoKapAioCTUMYNATOPIBY | HU3Ka
iHWKX. BapTo BiA3HA4YMTK, O OO KOXKHOMO 3 HUX BXe
BHECEHO psf 3MiH | JOMOBHEHb, HE3BAX@t0uM Ha BiJHOCHO
HETpVBaNuii Nepiof YMHHOCTI.

AHani3ytoun KinbKiCHWA Ta SKICHUA CTaH HasBHWUX
3aKOHIB Y ranysi MeauLMHW, [OXOAUMO 10 BUCHOBKY, LUO
BCi BOHM HE PO3B’AA3yH0Tb NMUTaHHSA KOMMNMEKCHOTO Miaxoay
[0 BperysoBaHHS BignoBIgHMX CYCnifibHMX BIGHOCUH. Ha
Xanb, y KpaiHi He BiOyBCS KiNbKICHUIA Nepexin, 3akoHo-
[@B4mX aKTiB 0 iXHBOTO SKICHOrO Ta eheKTVBHOIO BMAMBY
Ha cTabinbHICTb NPaBOBOi 3a06e3Me4YeHOCTi Ta OXOPOHM
300pOoB’s rpomMaasH. [1oaaTkoBO NUTaHHS ycKnagHeHe
HW3KOIO MiA3aKOHHUX aKTiB. AHani3yto4n Cy4acHWn cTaH
HaLjoHaNbHOro MeanYHOro 3aKOHOLABCTBA, AINLLNM 10
BVICHOBKY, LLI0 BOHO, NOMPY HaA3BU4aliHy po3rany>XeHicTb,
HE Mae CUCTEMHOrOo xapakTepy. HasBHiCTb 3acTapinux,
B3aemMO AyOntoBanbHUX i YACTKOBO CymepeyvsimBux
HOPMaTWBHO-MPABOBMX aKTiB Pi3HOI HOPUANYHOI CUnw,
HaMIpHOI KiNbKOCTi Nig3aKOHHUX MiHICTEPCLKMX i BiGOM-
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Ornsaau

YUX aKTiB, SIKi He 3aBXAW BiAPI3HAOTHCS BUCOKOH SKICTHO
HOPMOMPOEKTHOI poBOTU Ta MOAEKYAW HE BPaxoByOTb
TEHAEHLIi Cy4acHOro 3aKkOHOAABCTBA, — YCE Lie 3yMOBIHOE
HeOoOXifHICTb 3AINCHEHHS cucTeMaTu3aLlii MeguyHoro
3aKOHO[ABCTBA Ta CTBOPEHHS CTPYHKOI, NOMYHOI Ta
BCEPEAMHI HE CynepeynuBoi CUcTeMu.

Mg noHATTAM cucTemarusauii 3aKkoHOAaBCTBa Tpa-
AULINHO PO3yMitoTb YNOPSAKYBaHHS YAHHIX 3aKOHIB, YCIX
HOPMATVBHUX aKTiB, NPUBEOEHHS! OPUANYHUX HOPM B
YNopsiaKoBaHy Ta y3ropxeHy cuctemy [1]. Sk HaBegeHo
y dpaxoBili nitepatypi, METOKO cucTeMaTuaaLlii €:

1) HacTynHWIA PO3BMTOK BiAMOBIZHOMO rasy3eBoro
3aKOHOAABCTBA, OCKIMbKW aHani3 Ta onpautoBaHHs YWH-
HUX HOPMaTVBHO-NPABOBMX aKTIB, FPYMyBaHHS MPaBOBKX
MPUNUCIB 3a BiAMOBIQHOK CXEMOI0, CTBOPEHHS BHYTPILL-
HbO €AMHOI CUCTEMM aKTIB € HEOOXIAHOK NepenyMOBO
e(heKTUBHOCTi NPaBOTBOPYOI AiANBHOCTI, @ TAKOX CMpUSiE
nikBigawii nporanuH, 3actapinocrteu i cynepeyHocTei y
YUMHHOMY 3aKOHOABCTBI;

2) edbekTUBHaA (hinbTpaLis HaKOMMYEHUX MacuBiB
HOPMaTUBHUX aKTiB, PEBI3is YMHHOI MPABOBOI CUCTEMMU;

3) MOXIMBICTb HaneXHoi opieHTaLlii B 3aKOHOAABCTBI
Ta OMepaTUBHOIO BiAHAXOMKEHHS Ta MPaBUIIBHOMO TIy-
MaJeHHs! ycix HeobXigHVMX HOpM;

4) CTBOpPEHHSI NepesyMOB LLiNecnpsiMOBaHoro Ta
€(heKTUBHOIO NPaBOBOrO MPOCBITHULITBA Ta BUXOBAHHS,
HayKOBUX AOCHIKEHb | HABYaHHSA CTYAEHTIB [2].

Came Ha [OCArHEHHS Ljiei METU NOBUHEH OpiEHTYBa-
TMCS NPOLIEC CrCTEMATU3ALLT MEAVYHOTO 3aKOHOAABCTBA.

Ha wnsaxy cTBOpeHHs! SKICHOI HOpMaTWBHO-NPaBo-
BOi ©a3u B ranysi OXOpPOHM 300POB’SA, HA Hally OYMKY,
TpannseTbCs YMMarno NepeLukos i TPYAHOLB, cepen
HUX BUAINSAEMO:

— HeJoCTaTHbO BUpaXeHa AepaBHa Mmonituka B
ranysi OXOpOHW 300pOB’sl, 30Kpema ii 3aKOHO4aBYOro
3a0e3neYeHHs;

— BIACYTHICTb HaykoBO 0OI'pyHTOBaHOI cTpaterii
3aKOHOTBOPYOI [iSNbHOCTI Yy Chepi OXOPOH 3A0POB’S;

— HM3bKa 3aKOHOTBOPYA aKTUBHICTb Cy6’eKTiB 3aKo-
HoZaBYoOI iHiLliaTUBK;

— CKMagHICTb NPOXOMKEHHST 3aKOHOMPOEKTIB Mpo
OXOPOHY 300poB’'s y BepxosHin Paai Ykpainu;

— He3HauHa KinbKicTb haxiBLLiB, Ski MatoTb HEODXiaHMI
06csr 3HaHb K y ranyai topucnpyaeHLii, Tak i B MeauumHi;

— HEKOHCOMIAoBaHICTb AiNbHOCTI NpeaCTaBHUKIB
MpaBoBOi Ta MEOUYHOI HayKK;

— HefocTaTHe BpaxyBaHHs MiXXHapO4HO-NPaBOBUX
CTaHAapTiB Y chepi OXOPOHM 300POB’s Ta HeeeKTUBHE
BMKOPUCTAHHS NMO3UTMBHOIO 3apybixkHOro 40CBiay B pe-
rynoBaHHi OXOPOHY 30POB’S;

— HeviTKiCTb MpaBoBOi 6a3n B ranysi OXOPOHM 3700-
pOB’sl, 3aKoHOodaBYi KOMi3ii Ta Npobnemu, Lo BUHMKAOTb
Ha NpaKTWLLi, KONV HOPMWU Pi3HUX aKTiB, SiKi permaMeHTy0Tb
OXOPOHY 3[0POB’sA, CynepeyaTtb ogHa OfHil;

— HaaMipHa pOo3ropOLLEHICTL HOPM 3 OXOPOHU 3A0-
POB’Sl MO BCbOMY YKPaiHCbKOMY 3akOHOAaBCTBY [3].

OcobnvBy yBary BapTo NpuainuTi nutaHHio ob’ea-
HaHHS 3ycunb i 3HaHb IOPYCTIB | MEANKIB ANS CTBOPEHHS
HaneXHoi XWUTTe3aaTHOI HOpMaTUBHO-NPaBOBOI Hasu Ta
nNiaBULLEHHS €(hEeKTUBHOCTI Ta SKOCTI 3aKOHOTBOPYOrO
npouecy. [ns Lporo, BBaXaemo, AOLINIbHO CTBOPUTU
pobouy rpyny, 40 SKOT NOBUHHI BBIATY OPUCTU, MEAWKM Ta
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dhaxiBui iHWwKx cep (ncmxonoru, ginocodu, couionoru
Towo). OCHOBHUM 3aBhaHHAM rpynu mMae ByTu skicHa
poboTa 3 3aKOHOMPOEKTaMK B rany3i OXOPOHU 30POB's.
Taky pobodyy rpyny gopeyHo ctBoputi npu KomiteTi
BepxoBHoi Pagy YkpaiHu 3 nuTaHb OXOPOHM 300POB'S,
sika NoBKHHa byTu 3abe3neyeHa aepxaBHUM (hiHaHCYBaH-
HSIM, NATPVMMKOIO HAYKOBYIX YCTaHOB, Kadheap NpOBigHNX
HaBYamnbHUX 3aknajiB Ans OTPUMaHHS KOHCYMbTaLi Ta
€KCMEePTHMX BUCHOBKIB i NPOBOAUTM OBroOBOPEHHS 3aKo-
HOMPOEKTIB Y MEANYHUX Ta OPUANYHUX KONax sik cepes
YYEHMX, TaK i NpaKTuKiB.

MixHapogHo-npaBoBi CTaHA4apTH Y cdepi OXOPOHU
300pOB’sA, 40CBig 3apybikHKX KpaiH 3 MEAUYHOTO 3aKo-
HOABCTBA NMOBUHHI BPAX0OBYBATUCS BITYA3HSHIM 3aKOHO-
[JaBLIEM Mif Yac po3pobKM BNAacHOi HOpMATUBHO-TPABOBOI
6a3un. O60B’A3KOBO B 3aKOHOTBOPYIl 4iSNBHOCTI NOTPIGHO
BpPaxoByBaTW HalioHanbHi 0COGNMMBOCTI, Tpaauuii Ta
peanii, He MOXHa CIino 3aMaTnCs KKOMitoBaHHAM» 3aKO-
HOOABCTBA, SIKe He 3aBXaN MOXe aJanTyBaTHCS B HALLIMX
ymoBax. [lopsifi 3 TUM BUBYEHHS! MiXXHapOAHO-NPaBOBUX
CTaHAapTiB | 3aKOPAOHHOTO JOCBIAY B L ranysi 4actb
MOXMMBICTb BULINUTI NEPCNEKTVUBHI HANPSIMU A1 OHOB-
NEHHs YKpaiHCbKOro 3aKOHOAABCTBA N pedhopMyBaHHS
OXOPOHM 340POB’SA 3aranom.

OpHUM i3 NPIOPUTETHUX HaNPSMIB YAOCKOHANEHHS!
3aKOHOAABCTBA NP0 OXOPOHY 3A0POB’S B YkpaiHi € cucte-
matm3aLis YWHHOT HopMaTBHO-NPaBOBOI 6a3w. MpaBoBi
aKTW, LLO pernaMeHTy0Tb OXOPOHY 300POB’S FPOMafsiH,
iHKOMW yXBarnioTb HE CUCTEMHO, MOAEKYAMN BiACYTHS
€[HICTb Y Nigxoaax [o 3aKoHOLABYoro 3abe3neyeHHs npa-
Ba Ha OXOPOHY 370poB’'sA. Taki 0bCTaBNHU 3yMOBMIOTH
HeOoOXigHICTb KOMMIMEKCHOTO MiAX0AY 40 BAOCKOHANEHHS
3aKoHoaaB4oi 6asn oxopoHW 300poB’s. CTBOPEHHS Ha-
NEXHOI HOpMaTMBHOI 6a3u B ranysi OXOPOHM 30POB’s,
nepegycim 3akoHiB, — cripaBa TBOpYa W Henerka, Wwo
notpebye 3HaHb y rany3ai OXOPOHM 300POB’S Ta MEAULIVIHYA,
[ocsigy y cdepi 3akoHo4aBYOT TEXHIKK, BiANOBIAansHOMo
CTaBMeHHsI 10 CrpaBu 11 YCBIAOMIEHHS BiAnoBiaanbHOCTI,
ska nsirae Ha nnevi po3pobHVKIB MEUYHOTO 3aKOHOMPO-
ekTy. TinbKW 3aKOH, SIKUN CTBOPEHUI 3a TaKUX yMOBaX,
3Moxe ByTU JiEBUM, KUTTE3OATHUM | OCSAE YirlbHE MicLe
B CMCTEMi HOPMATMBHUX aKTIB, LLO PETYIOTH OXOPOHY
300pOB’SA, a TaKOX MaTUMe MOXNMBICTb CKOOPAMHYBAaTH
Ta CnpsMyBaTK BCi iHLWi aKTW Ha 3abe3neYeHHs XMTTS i
300pOB’SA Mogen.

Y 3aranbHiii Teopii NpaBa BYOKPEMITIOTb YOTUPK
OCHOBHi (bopmu cuctemaTn3adii: 1) opranisauis Ta
06niKk HOPMaTMBHO-NPaBOBMX aKTiB; 2) iHKOpropaLis;
3) koHconigauis; 4) kopudikauia [4]. He synuHsitoumncs
Ha XapakTepucTuLi KOXHOI 3 hopm cuctematusauii,
Crif HaronocuTu, Lo nepeBaxHa GiMbLUICTb i3 HUX Yxe
YCMILLHO BTiNEHa B Cy4acHii NpaBoBilt cuctemi Ykpainu,
30KpeMa LLoA0 MeAMYHOTO 3aKOHOAABCTBA. Tak, Maiixe B
KOXXHOMY FOPUANYHOMY BIAAIMI YK HLLOMY CTPYKTYPHOMY
nigpo3aini 3aknajgiB OXOpoHK 300POB'Sl, iKWK BiAnoBigae
3a topuanyHe obcnyroByBaHHS, 34iINCHIOETHCS 065K
HOPMaTWBHO-NPABOBWX aKTIB, sIki yXBamnKTh SK Ha 3a-
KOHO@BYOMY piBHi, TaK i Ha PiBHI BUAAHHS NiA3aKOHHKX
HOPMaTUBHO-MPABOBMUX aKTIB, NepeBaxHe Micle cepes
HWX HanexwTb Hakasam MiHicTepcTBa OXOPOHU 300POB'SA
Ykpainu. Logo nigrotoBku Ta BUAAHHS PisHUX 30ipHUKIB
i 3ibpaHb HOpMaTUBHO-NPABOBKX aKTIB Y rany3i Meau4Hol
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AisnbHocTi (iHkopriopawis), TO BOHM TakoX Manu micue 3
Pi3HUM PiIBHEM MOBHOTM Ta SIKOCTI, MPY YOMY 5K Ha OiLin-
Homy [5], TaK i Ha HeOMILIHOMY (JOKTPUHANBLHOMY) PIBHSIX
[6,7]. Okpemo MUTaHHS LLOAO cucTemaTuaaLii MeaUYHoro
3aKOHOAABCTBA LUNAXOM KOHCOMiAALi TaKoX NopyLLyBan,
OfHaK BOHO CTOCYBarnocst NepeBaxHO yXBaneHHs BY3bKO
CcrewlianisoBaHUX 3akOHOAABYMX aKTiB Ha 6asi monepeaHix
Nif3aKOHHUX HOPMATWBHO-MPABOBWX aKTiB, Hanpuknazg
LUNSAXOM KoHconigaLii 6yB CTBOPEHWI | yxBaneHnin 3akoH
Ykpainu «[1po nevxiatpuyHy 4ONoMory».

OcobnuBoto, HanbinblWw OOCKOHANOK Ta BULLOK
dopmoto 3aINCHEHHST cucTemaTusallii 3akoHo4aBCTBa
€, 3BMYaiiHO, Koawmdikauis, To6To Take BNopsiaKyBaHHS
3aKOHOAABYOro MaTepiany, sike CrpsiMOBaHe Ha nepepo-
GrEHHs! LUMNSIXOM BUKITHOYEHHS MOBTOPIB, CyNEPEYHOCTE,
3aMOBHEHHS MPOranuH, NEPETBOPEHHS XxapakTepy Ta
cnpsiMoBaHoCTi Matepiany. Lle 3abe3neyye BHYTPILLHIO
Y3rOKEHICTb, LiNICHICTb, CUCTEMHICTb | MOBHOTY NpaBo-
BOrO perymnoBaHHs Cy4acCHWX CycninbHUX BiBHOCUH [8].
OsHakoto koaudikaLii € CTBOPEeHHsI HOBOTO 3BEAEHOrO
3aKOHOAABYOro akTa CTabinbHOrO 3MICTY, KU 3aMiHsie
paHille YMHHIi HOPMATVBHI aKTV 3 KOHKPETHOTO MUTaH-
He [9]. CyyacHe MefunyHe 3aKOHOOABCTBO 3HAE TaKOXK
KoamdiKaliiHAA nigxia woao cuctemaTmaadii cBoix
HOPM, SIKWIA 3HaLWOB Micue y 3ragaHnx OcHoBax [10,11].
BpaxoBytoun cyTTEBY 3MiHY CyCRiMbHWX BiAHOCUH, LUO
Biabynacs 3 Yacy yxBamneHHs LbOro kogmdikoBaHoro
HOpPMaTUBHO-NPABOBOIO aKTa, a TakoX BENUKWIA MacuB
MEAMYHOro 3aKOHOAABCTBA, KOTPUIA yXBaneHui nicns
BBefeHHst OCHOB | NOTpebye BHYTPILLHBOTO Y3rOMKEHHS!
3MICTy CBOIX HOPM, MV MEPEKOHaHI: HWHI aKTyarnbHUM
€ NWUTaHHS OO CTBOPEHHS EAMHOTO KoaudikoBaHOro
3aKOHOJABYOro aKkTa, SKUM Oy 3aiicHI0Banoch eamHe Ta
OAHOMaHITHE PeryrnioBaHHs CyCninbHWX BiZHOCWH y Me-
LMYHIN ranysi. Taky dyHKLUito Mir 61 BukoHaT MeaunuHuii
Kogekc YkpaiHu.

Cnig HaronocuTw, WO igest ctBopeHHs MeanyHoro
kogdekcy YkpaiHu He € HOBOKO Ansi NPaBoBOi AyMkyn Ykpa-
iHM Ta BXe BuKnaganach y baratbox HaykoBWX npausix
[12,13]. Mu cnpobyemo He Tinbkn 0brpyHTYBaTh [oLinb-
HICTb L€l iaei, ane v 3anponoHyBaTy BNacHy CTPYKTYpY
TaKoro HOpMaTVBHO-NPaBOBOTO akTa, sika 6 Halkpalle
OXOMnmtoBana yCi HasiBHi BIGHOCUHU B ranysi Meau4Hol
DisNbHOCTI.

AKTYarnbHIiCTb i BaXIIMBICTb CTBOPEHHS KOAMIKO-
BAHOrO akTa MOSICHIETLCS BaraTbmMa obcTaBUHaMK,
OCHOBHUMMY €:

1) HeobXigHICTb KOMMNMEKCHOro pedopMyBaHHS
BITUM3HSIHOT CUCTEMU OXOPOHM 3[40POB’A, 30Kpema ii
3aKOHOAABYOrO 3abe3neveHHs 9K PyHAaMEHTY Ans BCiX
NepeTBOPEHb;

2) BigcyTHiCTb HaykoBO 06rpyHTOBaHOI KoHLEenLii
3aKOHOTBOPYOI AiSANBHOCTI B Liil ranys3i;

3) nparHeHHst 3abe3neunTy NigBULLEHHS PIBHSA Npa-
BOBOI OCBITW MeAWNYHMX | (papMaLeBTUYHNX NPALLBHVKIB;

4) cnpusiHHS Ta JONOMOra opUCTaM Mif vac posrmsigy,
BUPILLEHHS TaK 3BaHMX «MEOUYHUX» CrpaB;

5) HeysropkeHiCTb y AeAKWX BUMagKax OKpemmx
3aKOHIB y cepi OXOPOHM 300POB'S 3 rany3eBuUM 3aKo-
HOOABCTBOM;

6) HeoOXigHICTb YiTKOI permameHTaLii NpaBoBOro
cTaTycy MeauKiB i NawieHTiB;
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7) HeoOXigHICTb NMPABOBOrO PErynioBaHHS Pi3HUX
CHCTEM OXOPOHW 300POB’SA (AePKaBHOI, MyHILMNANbHOI,
NpVBAaTHOI).

Ha Hawy agymky, po6ota 3i ctBopeHHs MeguuHoro
kogekcy YkpaiHu € Haf3BuMYanHO BiAMNOBIAANbHOM,
notpebye 3anyyeHHst GaraTbox paxisuis i byae Aosoni
TpuBanoto. 3assuyaii NpoLec koaudikaLii YHHOro 3ako-
HozaBCTBa BinbyBaeTLCA KiNnbka pokiB. barato po3suHe-
Hux kpaiH (AscTpis, CLLA, ®paHuis, ITanis, IcnaHis Towwo)
y HaLioHanbHOMY 3aKOHOAABCTBI MPO OXOPOHY 3[0POB's
MatoTb TaK 3BaHi MegunyHi, abo nikapcbki KogeKcK, Hopmm
AKUX PErynioTb BIZHOCUHU MK Medukamy Ta nauieH-
Tamu, a TakoxX iXHIMU poaudamm, NpogeCiiHi CTOCYHKU
MeAVKiB Mk cobot0, 3 aAMIHICTpaLjiet 3akaziB OXOPOHM
3[0POB’S Ta AEPXKaBHMX OpraHiB.

Y MeawnyHomy kofekci HeobxigHO peanisyBaTtu
BYMOTU MiXKHApOOHMX CTaHOApPTIB i3 NpaB MOANHM, 0XO0-
POHM 300POB’sl, 30KpEMa HagaHHs MeauyHoi gonomory,
OCKiNbKM came BiH HaZani CTaHe MiLIHOK OMOPO0 Meamny-
HOro npaBsa YkpaiHu — rany3i npaea, Lo No4YnHaE CTPIMKO
pO3BMBATMCA | B HaLLiN KpaiHi.

Ha Hawy aymky, MeanuHui Koaekc NoBUHEH BKIHO-
yaTu Hopmu, siki Bperyniosanu 6 cycninbHi BiZHOCUHY B
ranysi HalaHHs MeAWYHOI OMOMOTW, @ BCi iHLLI BiGHOCUHM
y cdepi OXOPOHY 300POB’St MOBUHHI perniaMeHTyBaTucs
B iHLUMX HOPMATUBHO-MPaBOBMX akTax. Kogekc mae 6yTu
CMPsIMOBaHMIA Ha AeTarnbHe | BcebiuHe perynioBaHHs Lux
CyCninbHUX BiAHOCWH, i HEOBXIAHO BUKIHOYMTM 860 CKOpO-
TUTW SO MiHIMYMY MOXMMBICTb HASBHOCTI TUX HaNPsIMIB
MEAWYHOI AiANbHOCTI, SIKi HE 3HAMLLNW PerynioBaHHS B
LbOMY aKTi. He BUKNIOYaEMO TakoX cuTyalii, konu Bu-
HVKHe HeoDXiaHICTb BperynoBaty fiesiki acnekTV HaaaHHs!
MEAWYHOI I0NOMOTY B OKPEMMX 3aKOHAX, OCKINbKY KOAEKC
MOBUHEH MICTUTU HOPMM, WO PErynioTh HaibinbL
BaXNWBI Ta CyTTEBI NUTaHHSA OpraHi3aLii, NPOBafXeHHs
TaKol ONOMOru.

Wopno cTpykTypn MegunyHoro kogekcy Ykpainv Bapto
Bi3HAYMTK, LLO BIANOBIAHO A0 3aKOHOAABHOI TEXHIKM, LLIO
npuTaMaHHa KpaiHam repMaHCbKOI FifIku KOHTUHEHTanb-
HOI CUCTEMU npaBa, KOAWMMIKOBaHI akTU MOBWHHI MaTh
AVXOTOMIYHUIA MOZIN Ha 3aranbHy 1 0cobnmBy YacTuHy. Y
3aranbHill YacTVHI MOBUHHI MICTUTUCH HOPMU, Siki BinOVBa-
10Tb 3aranbHuii XapakTep («4yx») yCboro 3aKOHO4aB4Oro
aKTa 1 MOBMHHI 3aCTOCOBYBATUCA [0 BCIX NPaBOBIAHOCUH,
LU0 peryrnioTbes LM kogekcoM. Ocobnuey YacTuHy no-
BVHHi YTBOPOBATM HOPMU, 5IKi PETYTTIOOTH Ta OXOPOHSIOTh
creuianbHi NPaBoBIAHOCKHW B L ranysi.

3 ornsagy Ha e, MOXXeMO 3anporoHyBaTH Taky CTPYK-
Typy npoekty MeauuHoro kogekcy Ykpainu:

3ArANIlbHA YACTUNHA

Po3pin 1. 3aranbHi NONoXeHHs.

Poagin 2. MNMpaea noavHy Ta rpoMagsHnHa B ranysi
OXOPOHW 3A0POB’S.

Poanin 3. Mpaeog.i 3acagy GioeTuky, 6iobeanekn Ta
MeZMYHOI AeOHTONOrIl.

Poapnin 4. MNpaBosi 3acagy cuctemy (Mogeni oprati-
3aLlii) OXOpOHM 300POB'S.

Poagin 5. [lepxaBHe perynioBaHHs (ynpasniHHS) B
ranysi OXOpPOHU 300POB'S.

Posgin 6. PiHaHCyBaHHS CCTEMM OXOPOHM 3[0POB'S.

Poagin 7. MeauyHa gonomora Ta MeAuyHi Nocnyru.
CrangapTtusauist MeanyHoi AisnbHOCTI.
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Ornsaau

Poagin 8. MNpaBa MegnyHOro npauiBHuKa.

Pospin 9. KoHTponb i Harnsag y ranysi 0XopoHu
30pOB'S.

Posgin 10. MixHapogHe cniBpoBITHULTBO B ranysi
OXOPOHV 300POB .

OCOBJIMBA YACTUHA

Posgin 11. MNpaBoBe perynoBaHHS Megu4Hoi 4omno-
MOTUW Npy 34INCHEHHI NpaBa NOANHN Ha XUTTS.

Po3ain 12. MpasoBe peryntoBaHHsA peaniaalii penpo-
LYKTVUBHUX NMPaB i BUKOPVUCTaHHS SOMOMIKHVX PEnpoayK-
TUBHUX TEXHOMOTIN.

Posgin 13. MpaBoBe peryntoBaHHs NpoginakTku Ta
NiKyBaHHS! IHPEKLIHUX | BEHEPUYHUX XBOPOG.

Posgin 14. MNpaBoBe perynioBaHHsA TpaHcnnaHTawji
OpraHiB Ta IHLWMX aHaTOMiYHKX MaTepianis NogUHN.

Posgin 15. MNMpaBoee peryntoBaHHs JOHOPCTBA KPOBI
Ta il KOMMOHEHTIB.

Poagin 16. MNpaBoBe perynoBaHHs ncuxiaTpUyHOT
ZOMOMOT .

Po3gin 17. MNpaBoBe peryntoBaHHS thapMaLeBTUYHOT
disnbHocTi. 3abe3neveHHs nikapcbkumu 3acobamm Ta
3acobamm MenYHOrO NPU3HaYEHHs OKPEMUX KaTeropin
HaceneHHs.

Pospin 18. MNpaBoBe perynioBaHHA NPOBEAEHHS
MeauKo-6ionoriyHMX ekcrnepyMeHTIB.

Posgin 19. MNpaBoBe peryntoBaHHS HapogHOi Ta
HeTpagnUINHOT MeanLnHW.

Posgin 20. MNpaBose perynioBaHHs naniaTvBHOI Ta
rocricHoOi JONoOMOri.

Poagin 21. MNpaBoBe peryntoBaHHs HadaHHS Meany-
HOi JOMoMOrv OkpemmM hidVYHO Ta coLjjanbHO ypasnmBum
BEPCTBaM HaCENEHHS.

Pospin 22. MNpaBoBe perynioBaHHSA NNacTUYHOI,
PEKOHCTPYKTMBHOI A0MoMOru (KOCMETONOTis, COPTUBHA
MeaMLMHa TOLLO).

Posgin 23. MNpaBoBe perynoBaHHs CaHiTapHoOro Ta
enigemiyHoro Grarononyyus.

Posgin 24. MpaBoBe perynoBaHHA CaHaTOPHO-KY-
POPTHOI AisNbHOCTI.

Poagin 25. MNpaBoBe perynoBaHHA Meau4HUX eKc-
nepTma.

Posgin 26. MpaBosa knacudikauis AedekTiB HagaH-
HA MeauyHoi gonoMorn. MegnyHa nomunka. ATporeHHi
naTonorii.

Po3ain 27. CoujanbHuii 3axucT MeQUYHMX NpaLiBHUKIB.

Posgin 28. CamoBpsiayBaHHS B ranysi OXOPOHM
300pOB'S.

Poagin 29. BignosiganbHicTb 3a NOPYLUEHHS 3aKOHO-
[laBCTBa B rasy3i OXOpOHW 300pOB’s.

Poagin 30. MpukiHLEBi NONOXEHHS.

be3nepeyHo, Le He KiHLeBa CTPYKTypa MpOEeKTY.
BBaxaemo, Lo BiH Mir 61 cnyryBaTu npegMeToM Ans
HaCTYMHUX AUCKYCii LLOAO NpoekTy MeaunyHoro kogekcy
YkpaiHu. BuaHaumBLLM CTPYKTYPHI 0COBNMBOCTI LIbOTO 3a-
KOHOZ,@B4Oro akTa, BXKe MOXHa roOBOPUTY NPO KOHKPETHE
HanoBHEHHS 1Oro BignoeigHUM 3mictom. OgHak ayxe
BaXIIMBO, LOO HOPMU, SIKi HAMOBHIOKOTL L0 CTPYKTYPY,
Oynu He Tinbkv 3000yTKOM NAIAHOI CriBNpaLi pUCTIB
i MegukiB, ane i BignoBiganu 3aranbHUM CTaHZapTam y
ranysi npae MOAMHA Ta MiXHAPOAHO-NPaBOBMM aKTaM,
YinbHe Micue 3 SKMX HamnexuTb OMPEKTMBaM Ta iHLIUM
akTaM BcecBiTHLOI OpraHisaLii OXOpoHM 300POB S
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BucHoBKHU

HwHi oxopoHa 340poB’s MOBWHHA CTaTu pearnbHUM
NPIOPUTETOM HaLioHaMbHOT MONITUKK Ta, SIK HACMIAOK,
chopmyBaTu BiAMNOBIAHY NPaBOBY MOMITUKY B rasyasi
OXOPOHV 300poB’s. TiNbKW B pe3ynsrati Takoro KOMmnek-
CHOTO NiAXo4y MOXHa roBOPUTM NPO CTBOPEHHS EAMHOTO,
KOMIMMEKCHOTO Ta BCEOCSHKHOTO NigxXoAy OO PO3BUTKY
MEAMNYHOro 3aKOHOAABCTBA B MabyTHLOMY.

KoH®AIKT iHTepeciB: BiACYTHl.
Conflicts of Interest: authors have no conflict of interest to declare.

BiaomocTi npo aBTopiB:

CredaHuyk P. 0., A-p toprA. HayK, TPOGECOp, YAEH-KOPECTIOHAEHT
HauioHanbHOT akapemii npaBoBKX Hayk YkpaiHu, npodecop

Kad. LMBIAbHO-NPABOBHX AUCLMMAIH, XapKiBCbKMIA HaLLIOHaAbHUI
yHiBepcuTeT iMeHi B. H. KapasiHa, YkpaiHa.

Research ID: M-2450-2018. ORCID: 0000-0001-6385-0131
AHuyk A. O., A-p OPUA. HayK, NPOdECOp, AEPXaBHUI cekpeTap,
MiHicTepcTBO 0XOPOHM 3A0POB’A YKpaiHu, M. KuiB.

CredaHnuyk M. M., A-p topua. Hayk, npodecop kad. NpaBoBOro
peryntoBaHHs eKoHOMikW, ABH3 «KHIBCbKWI HaLOHAAbHMIA
EKOHOMIYHWI YHIBEPCUTET iMeHi Baauma letbMaHar, Ykpaita.
ResearchID: M-7224-2018. ORCID: 0000-0002-6239-9091
Credanuyk M. 0., KaHA. OPHA. HayK, AOLIEHT, CTapLUMI HayKOBU
cniBpobITHUK, HaLioHaAbHWI YHIBEPCUTET iMeHi Tapaca
LLleBueHka, m. Kuis, Ykpaina.

Research ID: Q-1540-2016. ORCID: 0000-0002-2983-2770.

CeeaeHusa 06 aBTopax:

CredaHuyk P. A., A-p HOpHA. HaYK, YNEH-KOPPECTIOHAEHT
HauvoHaAbHOW akapeMum NPaBoBbIX Hayk, Npodeccop

Kad. rpaxAaHCKO-NPaBOBbIX AUCLMNAKH, XapbKOBCKUI
HaLMOHaAbHbI YHUBEPCHTET MMeHU B. H. KapasuHa, YkpaunHa.
AHUyK A. A., A-p tOpHA. Hayk, npodeccop, f0CyAapCTBEHHDI
cekpeTapb, MMHUCTEPCTBO 3ApaBOOXpaHEeHNs YKpauHbl, . Kues.
CredaHuyk M. H., ao-p topua. Hayk, npodeccop kad. npaBoBOro
PEryAMPOBaHMA 3KOHOMMKK, TBY3 «KMEBCKWI HALMOHaABHbIN
3KOHOMWYECKUI YHUBEPCUTET MMEHW Baanmva letbmaHa», YkpanHa.
CredaHuyk H. A., KaHA. tOPUA. HayK, AOLEHT, CTapLUMI HayYHBbIN
COTPYAHUK, HauroHaAbHbIN YHUBEPCUTET MMEHU Tapaca
LLleBueHKo, I. Knes, YkpauHa.

Information about authors:

Stefanchuk R. 0., PhD, Doctor of Law, Professor, V. N. Karazin
Kharkiv National University, Ukraine.

Yanchuk A. O., PhD, Doctor of Law, Professor, State Secretary

of the Ministry of Health of Ukraine, Kyiv.

Stefanchuk M. M., PhD, Doctor of Law, Professor, State Higher
Educational Establishment “Kyiv National Economic University
named after Vadym Hetman”, Ukraine.

Stefanchuk M. 0., PhD, Faculty of Law, Taras Shevchenko National
University, Kyiv, Ukraine.

Haairwaa ao peaakuii / Received: 09.07.2018
Micas poonpautoBaHHs / Revised: 17.07.2018
MpuiHaATo A0 Apyky / Accepted: 26.07.2018

Cnucok aitepatypu

[11 Anekcees C.C. Mpago: asbyka — Teopus — unocodms: OnbIT koMn-
nekcHoro nccnegosanus / C.C. Anekcees. — M. : Ctatyt, 1999. - C. 96.

[2] Cwucrematnsaums 3akoHogatenbctsa B Poccuiickoit ®egepaumm /
nog pea. A.C. MuronkuHa. — CM6. : KOpuanyeckmii uenTp Mpecc,
2003. - C. 30-31.

[3] Tuxommupor A.B. MeanumHckoe npaBo : npakTuyeckoe nocobue /
A.B. Tuxommpos. — M. : CraryT, 1998. - C. 10.

[4] MonskoB A.B. O6lwas Teopusi npaea: ®eHOMEHONOro-KOMMYHMKa-
TuBHbIA acnekT / A.B. Monsikos. — CM6. : KOpuanyeckuit ueHTp Mpecc,
2003. - C. 661-662.

Maronoris. Tom 15, Ne 2(43), TpaBeHb — cepneHb 2018 p.



5]

(]
Y

(8]
&

[10]
(1
[12]

[13]

36ipHIK HOPMAaTUBHO-AMPEKTUBHUX JOKYMEHTIB 3 OXOPOHW 300POB'S
/I HopmatvBHO-NpaBoBi AOKYMEHTU 3 MUTaHb HalaHHS MCKUXiaTPUYHOT
nonomoru / MiHicTepcTBo 0xopoHm 3a0poB’s Ykpainu. — K., 2002.
MenunyHe npaBo YkpaiHu : 3BipHUK HOPMATUBHO-NPaBOBKX aKTiB /
ynops. i Hayk. pea. H.b. bonortiHa. - K. : IH Ope, 2001.
3akoHonaBcTBO YkpaiHu npo oxopoHy 3nopos’s / ign. pea. B.®. Mo-
ckaneHko // bloneTeHb 3akoHO4ABCTBA i OPUANYHOI NpaKTUkK Ykpa-
iHu. — 2000. — Ne7.

Kepumos [.A. Metoponorus npaBa (npeamet, (yHKLuK, npobnembl
¢unococoum npasa) / .A. Kepumos. — M. : ABaHTa +, 2001. - C. 275.
CucTemaTtusaums 3akoHopatensctea B Poccuiickoin Pepepaunm /
nog peg. A.C. Muronkuna. — CM6. : KOpuanyeckuit ueHTp Mpecc,
2003. - C. 44-45.

Mpo6bnembl 06LLen Teopun npasa v rocyaapctea / noa peg. B.C. Hepce-
caHua. — M. : spatenbckas rpynna Hopma-MHdopa-M, 1999. - C. 361.
Kpacvubka J1.B. LinBinbHo-npaBoBe perynioBaHHs 0coBUCTUX Hemail-
HoBVX npaB rpomapsH / J1.B. Kpacuubka. — [loHeubk, 2002. - C. 74.
Kopcakos C.A. MeaunumHCKuiA KoGeKe kak NepBbIii Lar K MEAULMHCKOMY
npasy [OnekTpoHHbIi pecypc] / C.A. Kopcakos // MeguumHckuii BeCT-
HUK. — 1999. — Ne8(123). — 15 c. — Pexum goctyna: http://med-pravo.
ru/Articles/MedLawQuest/MedCode.htm.

Tobnureub O.B. Mepunynnii kogeke sk ocHoBa B peopMyBaHHi
OXOPOHU 300pOB’st Ykpaitu [EnekTpoHHuii pecypc] / O.B. MiobnnHewp,
1.4, Centota // YkpaiHcbkuit Meguynmii yaconuc. — 2006. — Ne3(53). —
Pexum goctyny: https://www.umj.com.ua/wp/wp-content/uploads/
archive/53/pdf/246_ukr.pdf?upload=.

References

(1]

[2]

(3]

[4]

5]

(6]

[7]

(8]

9]

[10]

("

[12]

[13]

Alekseev, S. S. (1999) Pravo: azbuka — teoriya — filosofiya: Opyt
kompleksnogo issledovaniya [Law: Experience of integrated research].
Moscow: Statut. [in Russian].

Pigolkin, A. S. (Ed) (2003) Sistematizaciya zakonodatel’stva v
Rossijskioj Federacii [The systematization of legislation in the Russian
Federation]. Saint Petersburg: Yuridicheskij centr Press. [in Russian].
Tikhomirov, A. V. Medicinskoe pravo [Medical Law]. Moscow: Statut.
[in Russian].

Polyakov, A. V.. (2003) Obshhaya teoriya prava: Fenomenologo-kom-
munikativnyj aspekt [The General Theory of Law: A Phenomenolo-
gical-Communicative Aspect]. Saint Petersburg: Yuridicheskij centr
Press. [in Russian].

Ministerstvo okhorony zdorovia Ukrayiny (2002) Zbirnyk norma-
tyvno-dyrektyvnykh dokumentiv z okhorony zdorovia [Collection of
normative-directive documents on health care]. Normatyvno-pravovi
dokumenty z pytan nadannia psykhiatrychnoi dopomohy. Kyiv. [in
Ukrainian].

Bolotina, N. B. (Ed) (2001) Medychne pravo Ukrayiny: zbirnyk norma-
tyvno-pravovykh aktiv [Medical law of Ukraine: Collection of normative
legal acts]. Kyiv: In Yure. [in Ukrainian].

Moskalenko, V. F. (Ed) (2000) Zakonodavstvo Ukrainy pro okhoronu
zdorovia [Health Care Legislation of Ukraine]. Biuleten zakonodavstva
i yurydychnoi praktyky Ukrainy, 7. [in Ukrainian].

Kerimov, D. A. (2001) Metodologiya prava (predmet, funkcii, problemy
filosofii prava) [Methodology of law (subject, functions, problems of
the philosophy of law)]. Moscow: Avanta +. [in Russian].

Pigolkin, A. S. (Ed) (2003) Sistematizaciya zakonodatel’stva v
Rossijskoj Federacii [The systematization of legislation in the Russian
Federation]. Saint Petersburg: Yuridicheskij centr Press. [in Russian].
Nersesyanc, V. S. (Ed) (1999) Problemy obshhej teorii prava i gosu-
darstva [Problems of the general theory of law and state]. Moscow:
lzdatel'skaya gruppa Norma-Infra-M. [in Russian].

Krasytska, L. V. (2002) Tsyvilno-pravove rehuliuvannia osobystykh
nemainovykh prav hromadian [Civil regulation of personal non-property
rights of citizens]. Donetsk. [in Ukrainian].

Korsakov, S. A. (1999) Medicinskij kodeks kak pervyj shag k medicin-
skomu pravu [Medical code as the first step towards medical law].
Medicinskij vestnik, 8(123), 15. Retrieved from http://med-pravo.ru/
Articles/MedLawQuest/MedCode.htm. [in Russian].

Lyubinets, O. V., & Seniuta, I. Y. (2006) Medychnyi kodeks yak osnova
v reformuvanni okhorony zdorovia Ukrainy [The Medical Code as
the Basis of Health Protection Reform in Ukraine]. Ukrainskyi me-
dychnyi chasopys, 3(53) Retrieved from https://www.umj.com.ua/wp/
wp-content/uploads/archive/53/pdf/246 _ukr.pdf?upload= [in Ukrainian].

Pathologia. Volume 15. No. 2, May — August 2018

Review

ISSN 2306-8027  http://pat.zsmu.edu.ua

247



Ornaam

YAK: 616.71-003.93.:577.95]:092 - 019.242

3acTocyBaHHSA ayTOAOrYHOI NAA3MM, Lo 36araueHa TpomboumnTamu,
AAAl ONTUMI3aLil penapaTUBHOI pereHepaldii KicTKOBOI TKAHUHU
npu ocTeoneHii

A. B. IBueHko?, B. B. MipoluHikoB?

13anopisbkuit AepXxaBHUIN MeAUYHUIA yHIBEPCUTET, YKpaiHa, 2KY «Micbka KAIHIYHA AiKapHs eKCTPEHOI Ta LUBUAKOT MEAMUHOI AONOMOTH
M. 3anopixxs», YKpaiHa

KatouoBi croBa:
36aradyeHa
TpOMObOLMTAMM
NAa3Ma, KicTKoBa
pereHepaLis, ocTeo-
reHes, KictkoBe
PEMOAEAIOBAHHS,
MiHepanbHW 06MiH,
0CTEONOpPO3.

Mavonoris. - 2018. -
T. 15, Ne 2(43). -
C. 248-258

DOI:
10.14739/2310-1237.
2018.2.141333

E-mail:
globalmedms@gmail.com

KatoueBble cnoBa:
oboralleHHas
TpOMObOUMTAMM
nAa3Ma, KoCTHas
pereHepauus,
OCTEOTEHES,
KOCTHOE
PEMOAEAMPOBAHME,
MWHEPAAbHbIN
06MeH, 0CTEONOPO3.

Natonorus. - 2018. -
T. 15, Ne 2(43). -
C. 248-258

Key words:
platelet-rich plasma,
bone regeneration,
osteogenesis, bone
remodeling, mineral
metabolism,
osteoporosis.

Pathologia
2018; 15 (2), 248-258

248

ISSN 2306-8027  http://pat.zsmu.edu.ua

MeTa po6oTu — aHania HayKoBOI niTepaTypy LWoao edheKTUBHOCTI 3aCTOCyBaHHSs 3bara4eHol TpoMbouMTapHOI nnasmu ans
onTuMisaLii nikyBaHHsS KOMMPECIHMX NePENoMIB Tin rpyAHMX | nonepekoBKx XpebLiB Ha TNi NOCTMEHONAY3anbHOrO i CEHinb-
HOro 0CTEONOPO3Y.

Yci cnocobu 3actocyBaHHsi 3baradeHoi TpombouuTamu nnasmu, siki onucaHi B haxoBiit nitepatypi, MOXHa po3ginuTu
Ha Kinbka OCHOBHUX rpyn. Tak, BoHa Moxe OyTW 3MiliaHa 3 KICTKOBUM MaTepiarioM, HaHeceHa Ha 0CepefoK YLIKOMKEH-
HS nepen 3acTOCYBaHHSAM KiCTKOBOro Matepiarny, HaHeceHa noBepX KiCTKOBOrO matepiany, BUKOpuCTaHa sk GionoriyHa
membpaHa.

3barayeHa TpomboLMTaMmM Nnasma MicTUTb IBPUNAPHWIA | KNITUHHUIA KOMMOHEHTM Ta 30aTHa AiSTU SiK HOCIN KIITUH, BaXINBIX
ansa pereHepadii M'sK1X i KICTKOBKX TkaHUH. BoHa Moxe nocuntoBaTty NpUKpINIeHHs ocTeobnacTie noanHn 4o MemopaH i,
SK Hacnipok, iHayKyBaTh octeoreHe3. barato aBTOpIB € NPUXUIbHYKaMK CTUMYITIOBANBLHOTO BNAMBY Niasmu, Lo 3barayeHa
TpombouuTamu, Ha penapaTuBHUIA OCTEOTEHES.

BucHoBku. Ha ocHoBI BiomocTel haxoBoi nitepaTypy NokasaHo BUCOKWIA MOTeHLian Tepanii 36aradeHoro TpombouuTamm
nnasmMoto Ans pereHepaLii KICTKOBOI TKaHWHW. [lOCi He BUKOHaNW HAaNEXHWX KNiHIYHNX OCTiMKEHb LWoAo0 epeKTBHOCTI Tepanii
3baradeHoto TpomboLMTaMK NNa3moro, sk Bianosigamm 6 ycim cydacHum kputepism. Tepanis 36aradyeHoo TpombouuTamm
nnasMoto € NepCnekTUBHO rany3sio B MeAULMHI Ta noTpedye HAaCTYMHUX AOCTIMKEHb K HOBUN eheKTUBHWI i Be3neyHuin
MeTof, Yy NikapCbKi NpakTuLi.

MpumeHeHUe ayTOAOTMUHOM NAA3Mbl, 060ralLeHHOU TpoMboLUTaMH,
AASl ONTUMU3ALIMKU penapaTUBHON pereHepauun KOCTHOM TKaHWU NPU 0CTEONEHUU

A. B. UBueHKo, B. B. MupoLHHUKoB

Llenb paboTtkbl — aHanu3 Hay4HoN nuTtepatypbl 06 3EKTUBHOCTU NpUMEHEHUST 0bOoraLLeHHON TpomboumMTaMy nna3mbl
ANS ONTUMU3ALMN NIEYEHNST KOMNPECCUOHHBIX NEPENOMOB TEN MO3BOHKOB IPYAHOM U NOSICHUYHO NoKanu3aumm Ha (oHe
MoCTMEHOMay3anbHOro 1 CEHUIBHOTO 0CTEOMNOopPOo3a.

Bce crnocobbl NpuMeHeHusi oGoralLeHHON TpoMBoLUTamMm Nnasmbl, KOTOpbIe OMCaHbI B CMIELManNM3NPoBaHHO nuTeparype,
MOXHO Pa3eniTb Ha HECKOMBKO OCHOBHbIX MpynM. B 4acTHOCTM, OHa MOXET BbITb CMeLLaHa C KOCTHbIM MaTepuariom, HaHeceHa
Ha ovar noBpexaeHVs nepes NPUMEHEHNEM KOCTHOTO MaTepuarna, HaHeceHa NoBEPX KOCTHOrO Matepuana, 1cnonb3oBaHa
B KayecTBe Gronornyeckon memopaHbi.

OboralleHHas TpoMboLMUTamMK NnasMa CoaepXmT PUOPUNNAPHBIA 1 KNETOUHbIA KOMMOHEHTbI U CNOCOBHAa AeNCTBOBATH Kak
HOCMTENb KNETOK, BaXKHbIX AN pereHepaLyy MArkvux 1 KOCTHbIX TkaHei. OHa MOXeT yeunuBaTb NpukpenseHne octeobnacTtos
yernoBeka k MeMbpaHaM U, kak CnescTBUE, MHAYLMPOBATL 0cTeoreHes. MHorvie aBTopbl SABMSIOTCS CTOPOHHUKaMM CTUMYIIN-
pyIOLLIEro BO3AENCTBIS Nambl, 0boraLLeHHoi TpomboLmTamm, Ha penapaTuBHbIA OCTEOTEHES.

BbiBoabl. Ha 0CHOBaHUM JaHHbIX Hay4HOI NUTepaTypbl NOKasaH BbICOKWIA MOTEHLMan Tepanuu nnasMoi, oboralleHHoM
TpombouuTamu, Ans pereHepaumnn KOCTHON TKaHW. He npoBeaeHbl Hagnexaluye KnuH1Yeckue nccnenoBaHns no addek-
TWBHOCTM 06OraLLeHHo TpomMboLMTamm NNasMoin Tepanum, KOTopble oTBevanu 6bl BCeM COBPEMEHHbIM KpuTepusam. Tepanus
oboralLeHHoN TpoMBoLMTamMm Nas3moii — NepCrekTUBHas OTpacsib B MeAMLIMHE, 3aCiyXVBaeT AanbHENLLNX UCCREeaoBaHUi
B nriaHe HoBOro adpchekTMBHOMO 1 He3onacHoro MetToga Bo BpavebHOM npakTuke.

Autologous platelet-rich plasma application for the optimization of bone tissue reparative
regeneration in osteopenia

D. V. Ivchenko, V. V. Miroshnikov

Objective: analysis of scientific literature on the effectiveness of using Plateled-Rich Plasma to optimize the treatment of
compression fractures of vertebral bodies of thoracic and lumbar localization against the background of postmenopausal and
senile osteoporosis.

All the methods of using Platelet-Rich Plasma, described in the literature, can be divided into several main groups. Platelet-
Rich Plasma can be mixed with bone material; is applied to the lesion site before application of bone material; is applied over
the bone material; used as a biological membrane.
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Platelet-Rich Plasma contain fibrillar and cellular components and is able to act as a carrier of cells which are important for
the regeneration of soft and bony tissues. It can strengthen the attachment of human osteoblasts to membranes and, as a
consequence, induce osteogenesis. Many authors are the supporters of the stimulating effect of Platelet-Rich Plasma on
reparative osteogenesis.

After injection of Platelet-Rich Plasma in the case of complicated fracture the following was observed: odema in the damaged
tissues is less pronounced, there are less signs of acute and chronic inflammation, the phase of alteration is changing more
quickly by regenerative-reparative processes. The natural clot contains fibrin, fibronectin and vitronectin, they are also called
adhesion molecules necessary for cell migration, osteoconduction, epithelialization and osseointegration. Biological properties
of Platelet-Rich Plasma are due not only to the presence of growth factors (TGF- and PDGF), but without them it immediately
induces the formation of a fibrin clot, followed by stimulation of cell adhesion and collagen synthesis.

Conclusion. Based on the published literature, a high potential of plasma therapy by Platelet-Rich Plasma for bone tissue
regeneration is demonstrated. No adequate clinical studies on the effectiveness of Platelet-Rich Plasma therapy that would
meet all modern criteria have yet been conducted. Therapy of Platelet-Rich Plasma is a promising branch in medicine and

deserves further research in terms of new effective and safe method of application in medical practice.

B ocTaHHi pokn HeyxunbHO 36inbLLy€ETbCA TpaBMaTvam
y BCiX KpaiHax CBiTy. 36inbLUyeTbCSA KiNbKICTb BUCOKO-
€HepreTUYHKX NeperioMis i, BiAMOBIAHO, KiNbKICTb yCKnaa-
HEHMX neperomis. 3a ocTaHHi 20 pokiB crnocTepiraeTbes
3HayHe 30iNbLUEHHS YaCTOTU YNOBINbHEHOTO 3POCTaHHS
nepenomis, a oTxe hopMyBaHHS HeCnpaBXHiX Cyrnobis.
3a gaHuMMu pisHUX aBTOPIB, NOPYLLEHHS penapaTuBHOTO
ocTeoreHesy HuHi Bu3Havatotb y 10-20 % sunagkis [1].
3a paHumm gocnimkeHHs, BukoHaHoro B 2008-2009 pp.
«lHcTuTyTOM natonorii xpebta Ta cyrnobis im. npod.
M. I. Cutenka AMH Ykpainu» Ta «IHCTUTYTOM TpaBmaro-
norii Ta optoneaii AMH YkpaiHu», ynoBinibHeHy KOHCOri-
fauito Busisunmn y 32,7 % [2]. YnosinsHeHa koHconigauis,
HE3POLLEHI Nepenomu, a TakoX MceBfoapTposn — Le
Pi3Hi BUAM KNiHIYHOrO NposiBY AMUCpereHepaLii KiCTKoBOi
TKaHWHW. [iucpereHepaLis € pe3ynsTaToM MOpyLUEHHS i
nepekpyYeHHs KIHETVKV 3ananbHo-penapaTnBHOI peakLii
[3]. Ha mymky iHLWMX aBTOpIB, MOPYLLEHHS 3MiH a3 npo-
nicbepadii i AndepeHLitoBaHHS Ha (hoHi BNNMBY pisHOMa-
HITHVX aKTOPIB BUKMWKAE NOPYLLEHHS pEreHepaTopHOro
npouecy. Pesyneratom e rinep- abo rinopereHepalis [4].
[nsa koHconigauii nepenomy i BigHOBMEHHS (YHKLT
MOLLKOMKEHOI KIHLIBKM CIig CTBOPUTW ONTUManbHi yMOBM
3aroeHHs KiCTKOBOI paHu: 36epexeHHst kpoBoobiry abo
SIKOMOra PaHHE MOrO BiJHOBMEHHS, TOYHE 3iCTABMEHHS
i HapiHa dbikcauis KICTKOBVX ynamkiB, akKTUBHE BeOEeH-
HA micnsonepawinHoro nepiogy, AOTPUMaHHSA NpaBwn
acenTuku. OCTaHHIM Yacom akTMBHO pPo3pobnsAlTb
MeAMKaMEeHTO3Hi crnocoby CTUMynALii penapaTUBHOTO
ocTeoreHesy. HuHi Bu3HayeHo psig 6ionorivyHo akTUBHUX
PEYOBUH — PaKTOPIB POCTY, SIKi MarOTb BUCOKMI NOTEHLLian
[0 CTUMYNALIT OCTEOreHHWX | XOHAPOreHHMX KIiTUH [5].
AKTyanbHiCTb Npobnemu XipypriyHoro nikyBaHHs
HacnizKiB 0CTeonopo3y y BUMNAAi NaTornoriyHmx neperno-
miB xpebTa 3ymMOBneHa, B nepLuy Yepry, Haa3BUYanHo
MOLLMPEHICTIO LibOro 3aXBOPIOBaHHS Y 0Cib CTapLLUoi Biko-
Boi rpynu. 3a ctatuctukoto BOOS3, ocTeonopos nopsa 3
iHbapKTOM MioKapaa, OHKOMOTYHUMM 3aXBOPIOBAHHAMM i
panToBOK CMEPTHO, € NPOBIAHOI0 MPUYMHOK 3aXBOPIOBA-
HOCTi Ta CMEePTHOCTI JOPOCIIOr0 HaceneHHs [6].
HanyacTilwmm ycknagHeHHsSM npy 0CTeonoposi €
KOMMpECIiHi nepenomu xpebuis. 3a gaHUMKM MixHapoa-
Horo pocnimkeHHs EPOS, B €Bponi y ocib crapwe 50
POKIiB Cepef yCiX nepernomis KiCTOK Ha Ti1i OCTEONOpPO3y
nepenomm xpebuis ctaHoBNATb 48 % y Yonosiki i 39 %
Y XiHOK [7]. Tinlbkn OCTaHHIM Yacom, 3 MOsIBOK HOBUX
ManoiHBasMBHMX METOAIB — BepTeOpo- i KidhonnacTukm —
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CTaB LUMPOKO BUKOPWUCTOBYBATUCS XipypriyHWi cnocid
niKyBaHHS OCTEOMOPOTUYHWX NepenomiB XpeobLiis.

OpHak 3acToCyBaHHSA MyHKUiHWX ManoiHBa3uB-
HWX METOAIB He 3aBXAU [a€ MOXMMBICTb BUPILLNTK
BCi 3aBaHHS XipypriyHoro nikyBaHHs. 3anuwwatTbes
npoGnemu BigHOBMEHHsI BiomexaHiuHoi oci XxpebeTHoro
CTOBMa NPy BUPAXEHOMY PYWHYBaHHI NepPeaHbOi ONOPHOT
KOIOHM, HaAinHoI dikcaLii xpebTa yepes BUCOKWIA PU3NK
Mirpavii iMnnaHToBaHUX KOHCTPYKLM Ha OOHI 3HWMKEHOT
MiHeparbHOi LLNbHOCTI KICTKOBOT TKaHWHM [8].

TpaHcneaikynspH1in OCTEeOCUHTES Aae 3MOTY 34iNCHN-
TV MOBHOLHHY KOPeKLiito Aedhopmalii Ta dhikcaLyito NoLLKo-
[bkeHoro Bigainy xpebTa. [ns niaBuLLEHHs cTabinbHOCTI
meTanodikcaLji npu ocTeocuHTesi xpebTa y XBOpUX Ha
0CTEONOPO3 HANMOLLMPEHILLMM BapiaHTOM 3arnuLLaeTbes
3aCTOCYBaHHSA NMPOTSHKHOI (ikcauii xpebta MynbTu-
OMOPHUMM KOHCTPYKLiSIMU. BCTaHOBNEHHs [oaaTKoBKX
enemMeHTiB Ans crabinisauii npu3BoanTb A0 36iNbLUEHHS
TPUBANOCTi N TPaBMaTUYHOCTI XipypriYHOTO BTPYYaHHS,
Lo 0OMEXYE BUKOPUCTAHHS LbOrO METOAY Y NaLjieHTiB
MOXMIIOrO Ta CTapeYoro BiKY 3 BEMUKOH KiNbKICTHO CynyTHIX
COMaTMYHKX 3aXBOPIOBaHb [9].

|[HWMM BapiaHTOM NiABULLEHHS HAOIMHOCTI MeTano-
ikcaLlii B yMoBax 0CTe0noposy € AOAATKOBE BBEAEHHS Y
(hikcoBaHi KOHCTPYKLi€to XpebLji KICTKOBOTO LIEMEHTY, Lo
[iae MOXIMBICTb 3MEHLLMTMN NPOTSXKHICTL dpikcaLii xpebTa
i 3anobirTn mirpauii rBUHTIB i3 xpebuiB. OgHak HasBHa
iHpopmaLia He niaTBepIKYE nepeBar BUKOPUCTAHHS
NNacTukM ikcoBaHUX XpebLiB KiCTKOBUM LIEMEHTOM
MOPIBHSHO 3 iHLWIMMK cnocobamu nikysaHHs [10].

[aHi daxoBoi niTepaTtypu cig4aTb, O KOXEH i3
XipypriYHUX METOAIB NMiKyBaHHS OCTEONOPOTUYHIX Nepe-
nomiB xpebTa Mae CBOI HEOOMIKV 3a BiACYTHOCTI YiTKOrO
anropuTMy XipypriyHoro nikyBaHHs! nepenomie xpebuis y
nauieHTiB i3 CUCTEMHMM OCTEOMNOPO30M.

B ocTaHHi poku BCe LmpLLe BUKOPUCTOBYHOTLCS (hak-
TOpW POCTY ANs CTUMYNALIT Ta MOAYNOBaHHS NPOLECIB
penapalvii pi3HUX MOLLUKOMKEHMX | TPaBMOBAHWX TKAHWH.
#Ak 3acib Takoro TMNy po3rnsigatoTs 36aravyeHy Tpom-
6ountamu nnasmy (3TM). Ons ii BUrOTOBNEHHS LinbHY
AYTOKPOB LIEHTPUYTYHOTb NS OTPUMAHHS KOHLIEHTpaLi
TPOMOOUMTIB, IO MEPEBULLYE KOHLEHTPALO B LiMbHil
KpoBi. Bigomo, L0 anbga-rpaHynv TpoMOOLMTIB MICTAT
Linuin psg MegjiatopiB — hakTopis pocTy: iHcyniHonozio-
HUiA hakTop pocTy-1 (I®P-1), ocHoBHMIA hakTop pocTy
¢hibpobnacris (OPP®), TpomboLmMTapHMiA hakTop poCcTy
(T®P), eniaepmanbHuin paktop pocty (EPP), cyauHHui
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eHpoTenianbHun aktop pocty (CE®) i TpaHcdop-
mytounii paktop pocty-6eta (TOP-B), ki BigirpatoTb
HalBaXMBILLY porb B ocnabneHHi 3ananbHoi peakLii Ta
enimiHaLji HekpoTM30BaHUX KNiTuH [11].

Yke [OBEAEHO BUCOKY €(heKTUBHICTb GiONoriYHMX
npenapariB Ha OCHOBI 36ara4eHoi TpoMGoLMTaMK Nasmm
B MTiKyBaHHi CMOPTUBHUX TPaBM, Npu onepaLlisx, 30kpema
i Ha cyrmobax, a Takox B CTOMaTomnorii Ta KOCMETOMOTii.
lMoBinomMns0TE NPO MO3UTUBHWI OOCBIA 3aCTOCYBaHHS
3Ty peBMatonorii Npy XpOHIYHMX TEHAMHITaX KOMiHHO-
ro, NiKTLOBOTO i FOMINIKOBOCTOMHOIO Cyrnobis. B ocTaHHi
poku 3TT1 BCe LuMpLLE BUKOPUCTOBYIOTb NMPU BUKOHAHHI
BepTebpoaesa, B NikyBaHHi NCEBAOAPTPO3Y, apTpuUTYy,
CUHOBITY, YPaXEHHSIX MeHicKiB i cyrnoboBoro xpsiwa.
OpHak edbektmBHicTb 3TI Npu KOMNpeCiHUX nepero-
max Tin xpebLiB rpyaHoi Ta nonepekoBoi nokanisawii Ha
TNi NOCTMEHONAay3anbHOro i CEHINMbHOrO OCTEONOPO3y
Maibke He onucaHo. Paa gocnimkeHb € NinoTHUMK, Ans
HUX XapakTepHWiA Manuii obcsar BUBIpKY, B iHLIMX BiACYTHI
KOHTPOIbHI rpynu. B JOCTYNHiN HayKoBii niTepatypi Bia-
CYTHS CTaHZApTU3aLlis NPOTOKONIB JOCTIMKEHb i KpUTepiiB
OLliHIOBaHHS pe3ynbrariB NikyBaHHs. OTxe, He MOXIMBO
OLHMTY Ai0Ka30BY 6asy Ans KIiHiYHOro 3acTocyBaHHs 3TT1
i KOHLEHTPOBaHWX NpenapaTiB ayToforivyHol KpoBi Ans
niKyBaHHS BinbLIOCTi OPTONEANYHUX 3aXBOPIOBAHb, 30-
Kpema npu KOMMPECiHUX nepenomax Tin XxpeouiB rpyaHoi
Ta nonepeKoBoi NnokaniaLii Ha Tni NocTMeHonay3anbHOro
i ceHinbHoro octeonopo3y [12].

Merta po6otu

AHania HaykoBOi niTepaTypu LWoAo eeKTUBHOCTI 3a-
ctocyBaHHa 3TI1 ana ontumisauii nikyBaHHs KoMnpe-
CiliHMX nepenomis Tin xpebLiB rpyaHoOi Ta NonepekoBoi
nokanizavii Ha Tri NOCTMEeHonay3anbHOro i CEHiNbHOM
0CTEOoNnopoay.

[ns ouiHOBaHHSA NpOLECIB penapaTMBHOTO OCTEO-
reHesy BaXnvBe 3HAYeHHSI MarTb OOCMILKEHHS cne-
LMAiYHMX MapKepiB KICTKOBKX MeTabonivyHX npoLecis.
OCHOBHMM CTPYKTYPHWM KOMMOHEHTOM MO3aKITiTUHHOTO
NPOCTOPY KICTKOBOI TKAHWHW € KOnareHoBi BOMOKHA.
Cepen MeTodiB OLHIOBaHHS CTaHy KiCTKOBOI TKaHWHW,
30KpeMa iHTEHCHBHOCTI npoLieciB GiocyHTe3y Ta poanagy
KonareHy, MeTog, BU3HaYeHHs chpaKLiiii OKCUNPOniHy B cevi
nocigae ofgHe 3 NpiopUTETHUX MiCUb.

B ocHoBi BigHOBMNEHHS L|iNiCHOCTi KICTKOBOI TKAHUHK
nexarb 3 NoCrnigoBHUX CTEPEOTUNHUX NPOLIECU: 3ananeH-
HA, nponidepadis i cknepos. Lii npouecu cnpsimoBaHi Ha
MigTPUMKY TKaHUHHOTO romeocTaay. [1yckoBMM MOMEHTOM
penapaTuBHOI pereHepaLlii € peakTUBHe 3anareHHs, ke
MOXe BWHMKAaTW Bigpasy nicna TpaBMu i TpueaTh o 5
4i6. Y a3y 3ananeHHs 3 MOLUKOMKEHNX KPOBOHOCHMUX
CyOVH Y TKaHUHY BUIMBAETLCS KPOB, YTBOPHOOYM rema-
TOMY. [TOLLKOMKEHI KMITUHW, @ TAKOX TKAHWHW B AiNsHLi
nepenomy HekpoTu3ytoTbes. [leBiTaniaoBaHi hparMeHTu
TKaHWHW, aumao3, HU3bKUIA NapuianbHUN TUCK KUCHHO,
MefjiaTopy 3ananeHHst € xemoaTpakTaHTamu a4ns hopme-
HUX ENIEMEHTIB KPOBi Ta CTOBOYPOBUX KICTKOBUX KIITWH.
PereHepalLisi KICTKOBOI TKAHWHW NOYMHAETLCS BXE 3 MO-
MEHTY YTBOPEHHSI KPOB'SIHOTO 3ryCTKY, B SKOMY aKTUBHY
yyacTb 6epyTb TpombouuTh. Came B remaTomi CTapTytoTb
npowecu nponicpepaLii Ta gndepeHuiauii 0cTeoreHHNX
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KNiTUH-NONEPeHMKIB KiCTKOBOT TKaHUHW. OCHOBHWUM
aKTVBATOPOM pPENapaTvBHKX MPOLECIB Y MOLLKOMKEHNX
TKaHWHaX, B TOMY YWCAi KICTKOBIN, € TpomboumTn [13]. Liei
(hopmeHUIn enemeHT He MICTUTb Si4pa, € NOXIAHUM Mera-
KapiouuTiB, ane 3anoBHEHWI BENMKOIO KiNbKICTIO rpaHyr.

OcTeoreHHi KNiTMHW — KNITUHK, WO NIATPUMYHOTb
NONymsLio, KiNlbKiICHO AMGEPEHLitOTLCS B OCTEOONACTH,
nokanisylotbCst B TpyG4acTux KicTkax, y BHYTPILLHLOMY
Lwapi okicTs, B €HOOCTi; BUSBNSAIOTLCA Cepen KMiTuH
CTPOMU KIiCTKOBOTO MO3KY. [lesiki aBTopy CTBEpIKYHOTb,
o ocTeobnacTuyHi enemMeHT po3TaLloBYyTLCS B
30BHILLHBOMY LUAPi OKICTS. ICHYe AymKa npo NyxKy BO-
MOKHWUCTY CMOMyYHy TKaHWHY OKICTSl, EHAOCTY, KaHaniB
OCTEOHIB, L0 € NPOAOBXEHHSIM TKaHUHHWX €NeMEHTIB
CTPOMM KiCTKOBOrO MO3Ky. B ekcnepumeHTax i3 muwua-
MU MYTaHTHVX NiHil, WO MalTb AedeKT CTPOMAanbHNX
€reMeHTIB i CTOBOYPOBMX KPOBOTBOPHUX KMITWH, LLOAO
perynsii peHoTMNy 0CTEOrEHHUX KMITVH, OLiHIOBAHHSA Aun-
dhepeHLjitoBaHHS MEXAHOLIUTIB KICTKOBOTO MO3KY, @ TAaKOX
3B'A13KY KiMbKOCTIi KNiTUH KICTKOBOTO MO3KY 3 aKTUBHICTIO
pereHepaLlii KICTKOBOI TkaHuHY [14] Takox nepesipsnucs
MONOXEHHS LibOro Mornsay.

Pesynbratn ganu MoxnuBicte cqopmyBaTty nomno-
XKEHHS NpO Te, WO KICTKOBOMO3KOBI CTPOMarbHi KIiTUHU
riCTOreHeTUYHO BIAMIHHI Bif, KPOBOTBOPHMX E€SIEMEHTIB.
3aBasku LibOMY CTPOManbHUMM eNeMEHTaMU KiCTKOBOTO
MO3KY BBaXatoTb KMiTWHW, IO HE MaloTb MOXOMKEHHS
Bif, CTOBOYPOBOI KPOBOTBOPHOI KNITUHW (PETUKYNSAPHI,
€HOOTENIOUMTI Ta iHLWWI KMITUHW CTIHKM CUHYCOIgHMX
Kaninspis, NINOLMTW Ta OCTEOrEHHI KMiTUHW), @ PETUKYIO-
LIMTK i OCTEOTEHHI KMITVHW PO3rMSAAaloTh K CTPOMarbHi
mexaHoumtu [15,16].

AHrioreHe3 € 060B’I3KOBOK YMOBO 3AiICHEHHS
pereHepauiiHoro oCTeoriCToreHesy, Sk 3anexuTb
B YMOB Backynsipu3aauii. 3anexHicTb iHTEHCUMBHOCTI
3aroeHHs KiCTKOBOI paHu MpsiMO nponopLiiHa 06’emy
KPOBOMOCTaYaHHs, L0 MOKa3aHo B LOCHIIKEHHSX ne-
pebiry nepenomis, BiGHOBMNEHHS KICTKV nicns ii pesexuii,
PO3BUTKY PEKOHCTPYKTUBHO-3anarnbHUX NpoLecis, npu-
XWUBNEHHS XPsILLOBMX abo KiCTKOBUX TpaHCMMaHTaTiB,
nepecamkeHoro okicTs. HakonuueHi aaHi, Lo nokasyTtb
iCTOTHY pOrnb NEepUBACKYMSAPHUX KIITUH SIK KambianbHWX
€IeMEHTIB, KOTPi aKTUBHO 6epyTb y4acTb Y 3aroeHHi KicT-
KOBOrO Nepernomy, nig Yac ANCTPaKLiiHOTO OCTEOCUHTESY
abo npu pereHepaLyii KICTKOBOT TKaHWHW NiCMs BOrHenars-
HOTO YLUKOMKeHHS [17].

OcTaHHIM YacoM IHTEHCHBHO PO3BMBAETLCS KOHLIEN-
Lis1, 3riZHO 3 SIKOK B OpraHi3Mi KMiTUHW-NONepeaHnKn Ha-
ABHI Y 2 Buaax: iHayLmbenbHi [0 KICTKOYTBOPEHHS! KIITUHM
i aeTepmiHoBaHi, TO6TO 3A4aTHI 4O CaMONIATPUMYBaHHS 1
YTBOPEHHSI KICTKOBMX KNTiTUH. OCTaHHi JOCTMKEeHHS Moka-
3anu, LWo andepeHLiaLis MeseHxiManbHUX CTpoMasibHUX
(cToBOYPOBMX) KNITWH 32 OCTEOONACTUYHVIM TUMOM 3[jiAC-
HIOETBCSA N KOHTPOSIEM haKTOPIB TPAHCKPUMLT, KMiTUH-
HWX | MaTPUKCHWX B3aEMOiA, CUCTEMHMX (TPAHCKPUMLNHI
dhaktopu Sox9, BMP2, Cbfa 1, Wnt) i micLeBux dhaktopis
[18]. Oo micLeBux thakTopis Hanexarb 4oCTaTHS Tpodika
B AiNsHUi nepenomy, 3okpema nepemitleHHs ioHis Ca2+,
SIKi TPAHCMOPTYHOTLCS, B TOMY YucTi, 3a fornomororo Wnt/
Ca2+-curHanbHoro Lunsxy [19].

HesBaxkatoun Ha iCHyBaHHS HaBEOEHUX KOHLLENLi,
3anMLWAETLCS akTyarnbHUM NPUMNYLLEHHS!, WO B pereHe-
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pauji KiCTKOBOI TKaHWHW, KPiM reTepOreHHUX KMiTUHHUX
IDKepen pi3HoI rokanisauii Ta MOXOMKEHHS, ki MaloTb
pi3Hi NOTEHUiann 4o AMMepeHLitoBaHHS 1 OCTEOrEHHi
MOXNUBOCTI, 6epyTb y4yacTb €neMeHTN KPOB'SSHOro
3rycTky — ibpounTi, TPOMOOLMTH, TICTIOLMUTK, XMUPOBI
KNiTUHW, NEPULIUTI, OCTEOKNACTK, KNITUHW MIENOIAHOrO
psiny, engoteniountn [20].

YUncneHHi JocnimKeHHs!, siki JeMOHCTPYIOTb yyacTb
Pi3HMX KNITUHHUX MONYNALi y pereHepaLii KicTKOBOI
TKaHVHW Ha KIITUHHOMY PiBHi, HE MICTSTb BiGOMOCTEN Npo
perynaTopHy porib Monekyn, Lo 3a6e3neqyoTh 3anyyeH-
HS LMX NOMynALii y NpoLec pereHepalii, a Takox AaHnX
Npo y4acTb KanbLieBoro 06MiHy B perynsii Lux peakujii.

Y TpombGounTax MiCTUTLCA TPU OCHOBHUX BUAU
rpaHyn: a-rpaHynu, LWinbHi rpaHyny Ta nisocomarbHi
rpaHynu. ®akTopy pocTy MICTATbCA B O-rpaHynax i
BUBINbHSAKTLCA 3 HUX MiCNS akTMBaLii TpombouunTiB.
B a-rpaHynax mictutbcsi WoHanmMeHwe 60 GionoriyHo
AKTVBHUX PEYOBVH, SIKi BKITIOYAIOTLCS B MEXaHi3Mu TKa-
HUHHOI pereHepaLlii, CTUMYMOTb XEMOTaKCUC KIITWH,
KNiTWHHY nponidpepauito i AndepeHLitoBaHHs, aHriore-
Hes, imyHomogynsuio Ta pemogynsuito [21]. Cepeq uwx
aKTUBHUX cyOCTaHUiil Ana penapaTuBHOI pereHepaLii
HanbinbLL BaXMMBMMM € POCTOBI hakTopu. OnncaHo
6inbLwe 30 dakTopiB pocTy, siki MICTATLCS B rpaHynax
TpombouwTiB. AKTVBALLiS TPOMOOLMTIB BigbyBaeTHCA Tak:
NPV MOLLKOKEHHI eHpoTenito abo Npu B3aeMO3B'AI3Ky 3
KniTUHaMK-aroHicTamm TPOMBOLIMT 3MiHIOE CBOO chopMmy, i
BiOYBa€ETLCS Or0 AerpaHynsLis 3 BUBITbHEHHSIM BMICTY
rpaHyn, BKIYakuy (iGpUHOTEH | CEPOTOHIH, ki AatoTb
MOXJIMBICTb TPOMOOLMTAM BCTynaTh Mix coBOK B peak-
Lito arperauii. ®akTop BinnebpaHTa, sikuil 3HaxoanUTLCA
y rpaHynax TpombouuTis, hopMye Mix TpombouuTamm
MOCTONOAiOHI rMiKoNpPOTEiHOBI KOMMIEKCH, LLIO TAKOX NpK-
3BOAWTL [0 arperauii Ta akTueaLii TpombouuTie [20-22].

BigomocTi, HaBefeHi B niTepaTypi 3 NikyBaHHS nepe-
OMIB KICTOK i3 BUKOPUCTaHHSM Nnasmu Ta ibpuHy, Lo
36arayeHui TpomMOoLMTaMK, HEOAHO3HAYHI, a iHOZi 1 Criip-
Hi. Ha nigcTaBi BUBYEHHS B EKCNIEPUMEHTI Ha KpOmnwKax pe-
reHepaLlii AedeKTiB KiICTK KPUTUYHOIO pO3Mipy B yMOBax
BUKOPWCTAHHS SIK MaTpULb TPAHCMIAHTATIB 3 ayTOKICTKM
B NnoeaHaHHi 3 hibpuHom, 3barayeHnm TpomboLmUTamu,
BCTAHOBMEHO: B AiNSAHLI TPaBMaTUYHOTO YLLKOXKEHHS
po3TalloByBanacs 3pina nnacTuH4acTa KicTkoBa TKaHu-
Ha, CmasiHa 3 KiCTKOBMMM TpaHCMIaHTaTamy y BUrmsigi
CTPYXXKW, sIKi Bynn 3 03HaKamm akTMBHOI nNepebynoBu.
MopdomeTpruHuii aHani3 pereHepaLii KiCTkv y TBapuH
6e3 3anoBHeHHs AedekTy abo 3anoBHEHHS TiMbKM KICT-
KOBVM ayTOTPaHCMNaHTaToOM CBI4NTb MPO CTUMYNSALiO
penapaTyBHOrO OCTEOreHe3y Npy CromnyYeHHi aBTOKICTKM
Ta ibpuHy, Lo 36araveHnin TpomboumTamm [22].

lMepLummm, XTo NoYaB 3acTocoByBaTN iOPUH i NOXiaHi
3 HbOrO NpenapaTu Ans NPUCKOPEHHS 3ar0EHHS KICTKO-
BKX paH, — cTomatonorn. OgHMM i3 Takux npenaparis
6yB hiOPUHOBMIA KNEN, SKUA aKTUBHO 3aCTOCOBYBABCSH
NS NPUKPINNEHHS TKaHWH Nif vac pisHuX nnactuk [23].
OpHieto 3 moaundikaLii ibprHOBOro Keto € 3darayeHa
TpomboumTamu nnaama. OCKinbKu roTyeTbCs BOHA 3 ayTO-
NOriYHOI KPOBI, TO MICTUTb Y BEMNUKIlA KINbKOCTi LIUTOKIHK,
SIKi peryniotoTb nepebir npoLecy 3ananeHHs, 3anyJaroym
B 0CEPEAOK HENTPOMINK i MOHoLMTH/Makpodbaru, niacu-
04K iX aAresito i He BUKINMKakoUM iMyHOMOMYHMX peakLii.
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BBefeHi UMTOKIHM 3a6e3neqyoTb ryMopanbHO-KNiTUHHY
KoonepaLito KpoBi Ta KiCTKOBOI TKAHUHU, CTPUMYIOTb PO3-
BWTOK 3anasbHoi peakLii, 6epyTb y4acTb Y KiCTKOBIl nepe-
6ynoBi, AndepeHL;itoBaHHi KIITUH-NONEPEaHWKIB iIMyHHOT
CUCTEMM, B KIITUHHIN akTuBaLi Ta nposidepaLii, a Takox
3abe3nevyoTb EKCNPECit0 PO3YMHHUX MOMeEKYn aaresii.
Llen pisHoBMg (hiOpMHOBOrO KNEK BUKIMKAE MirpaLito
Ta po3noain ycix Me3eHxiManbHVX KMiTUH, B TOMY YKCTi
XOHZPOUMTIB i CTOBOYPOBUX KIiTUH, @ TakoX CTUMYITOE
CUHTE3 KorareHy i MaTpuyKCy CrosyyvHoT TkaHuHK [12,23].

Mpy BUKOHaHHI iH’eKUIN nnasmoto, Wwo 3baraveHa
TpombouuTamu, B pasi HeycknagHeHoro nepebiry nepe-
NOMY MeHLLe BUpaXeHa HabpsKMICTb Y MOLLIKOMKEHUX
TKaHWHaX, MEHLUe NPOSBNSATLCS O3HAKWU FOCTPOrO i
XPOHIYHOrO 3ananeHHs, asa ansrepauii WemnaLe 3vi-
HIOETBCS pereHepaTopHo-penapaTMBHUMK NpoLecamm.
Y psgi pobiT nokasaHa AouibHICTb 3aCTOCYBaHHA Npe-
napartis ibpuHy Ans NPUCKOPEHHSI pereHepaLlii TkaHuH
y KniHiui Ta ekcnepumenTi [15,16,19,21]. BukopuctaHHs
3bara4yeHoi TpombouMTamMm NnasmMu Ansi NPUCKOPEHHS
penapaLii KICTKM | M’SIKMX TKaHUH HUHI CTarno O4HWM i3 Ha-
MPSIMIB Yy PEKOHCTPYKTUBHO-BIZAHOBIIOBASLHIN Xipypril. Lis
GioTexHonorisi npuBepTae Bee BinbLuy yBary KniHiLucTiB,
a po3yMiHHSA MexaHi3MiB ii NikyBanbHOI i — TEOPETUKIB.
Bigomo [20], Wwo npu pyiiHyBaHHI MeMbpaH KMiTUHHWX
€nemMeHTIB BUAINAOTLCS (haKTOpU POCTY, i OCHOBHI 3
HUX MiCTATbCS B Garartiii TpomboumTamu nnasmi. Lle
TpombouuTapHuii haktop pocty (PDGF-aa, PDGF-bb,
PDGF-ab), TpaHchopmyrounin dpaktop pocty (TGF-gi,
TGF-B2), dakTop pocty eHpotenito cyauH (VEGF) i
¢haktop pocty enitenito (EGF). Lli npupoaHi daktopu
pocty nepebyBatoTb y nnasmi B 6ionoriyHo 3yMoBReHNX
CiBBIAHOLLIEHHSIX, LLO Bigpi3Hse 36arayeHy TpombouuTa-
MM Nasmy Big pekoMBiHaHTHMX dhakTopis pocTy [19,24].

IcHye [iBa pi3HOBMAW TPOMBOLIMTAPHOIO KOHLIEHTPATY:
3baradeHa TpombouuTamm nnasma (3TM) i 3barayeHmi
TpombouuTamu ibpuHoBwii renb (3TOT). 3TN oTpumy-
10Tb LUMSIXOM LIEHTPpUAYryBaHHs KPOBi, Ky iHTpaonepa-
LiHO OTpMManu B nauieHTa 3 BeHw. [licns oTpuMaHHs
ueHTpudpyrytotb 40-60 Mn kpoBi. ICHye kinbka mMeToAiB
oTpumaHHs 3TT1 3anexHo Bif BUKOPUCTaHOI TEXHikK [14].
BukopucToByouM amepuKkaHcbKy LeHTpudyry dipmu
Harvest Smart PReP, cnoyatky 3 BeHW 3a JONOMOrow
60-mininiTpoBoOro wnpuya, Wo MicTUTb 5 MA umMTpary,
6epyTb 45-55 Mn KpoBi, sika NEPEHOCUTLCS B OfHe 3
BiZAiNeHb ABOCEKLINHOI YaLLKW. Yallky LeHTpudyrytoTb
npw wawuakocTi 3650 06/x8, npyu LboMy BinOyBaeTLHCS Bif-
JiNEHHs epUTPOLIUTIB BiZ Ma3Mu 3 iHLIMMM eNeMeHTaMm.
O60pOoTM @aBTOMATWUYHO 3HVKYHOTLCS 10 60 3a XBUIUHY, i
nnasmy nepenuearoTb B Apyre BifAINEHHs YaLlku, nicns
YOro LieHTpudyryBaHHs Tpmeae Ha wawmakocTi 3000 06/xB.
Micns 3akiHYeHHs LeHTpudyryBaHHS BiJOKPEMIIEHY Bif
6igHoi TpomBoumTaMy NnasMm TpomMBoLMTapHy Macy Ha-
6u1patoThb y WNpuL i, HeNTpanisyBaBLLW LMTPaT XII0pULoM
KanbLito, akTMBYKOTb TPOMBOLMTM BGuyaumm TpoMBiHOM
[13]. Mpw BrKOPUCTaHHI HiMeLbKOT LieHTprddyrn «Heraeus
Labofuge 300» 3acTocoBylOTb Tak 3BaHWiA «KypacaHiB-
CbKWN» METOA, SKWiA Ja€ MOXIUBICTb BUKOPUCTOBYBATH
nabopatopHy LeHTpudyry. 3 nikTbOBOI BEHU KPOB Ha-
GupatoTb cnevianbHUM 9-MininNiTPOBMM LUMPULIEM, LLO
MICTUTb LMTpPaT, | B HbOMY LEHTPUYryHTb npoTtsarom 10
xBunuH npu 4000 06/xB ANs BigdineHHs epUTPOLUTAPHOI
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¢hpakuii. MoTim nnaamy HabupatoTb B iHLLKIA LWNpuL, 6e3
LMTpaTy Ta iHWKX KOMMOHEHTIB, 06pobnsioTh B LEeH-
Tpudpysi npotsirom 15 xBunuH, obepratoyin 3600 06/xB.
Micns BigaineHHs BigHoi TpombouuTaMy Nnasmm oTpu-
MYIOTb KiHLEBMWIA MPOAYKT Y KinbkocTi npnbnuaxo 0,3 mn.
3actocoByBatyt 3Tl pekOMeHOYETLCA B NMOEOHAHHI
3 npenapatom «Cerasorb» — LWTY4YHO CUHTE30BaHUM
Geta-Tpukanbuingocdatom. Ons usoro «Cerasorb»
nonepeaHb0 3MiLLYIOTb 3 KPOB'l, Sika B3dTa 3 paHu, a
noTim o cymiwi gopatoTtb 3TI1.

MeToauky otpumanHa 3TOI npornoHye dpaHLy3abka
dipma «Montblany y Burnsagi cuctemu gns oTpUMaHHs
Garatoi TpomMGoLMTaMM Nasmu, sika BKIKYaE KOMMaKTHY
nabopaTopHy LeHTpudyry dipmm i cTaHaapTHY cuctemy
3abopy KpoBi y BakyyMHi nnactukosi npobipku. O6’em
KOXHOT NpoBipku — 9 M1, BCEpeauHi MiCTUTLCS akTUBaTop
3ropTaHHs cupoBaTky. OgHOYacHO MOoXHa 06pobnsATy
B LUeHTpudysi go 8 Takux npobipok. Kpos HabupatoTb
3 NiKTLOBOI BEHW CreLianbHUM KaTeTepoM Y BakyyMHy
npobipky i LeHTpudyrytoTb NpoTaroM 12 XBUIUH npu
2600 06/x8. KiHueB1M npogyKkToM € TpoMboLmTapHO-Mi-
OpvHoBMiA renb. MepeBaramMu MeTody € OQHOKpaTHa
06pobka KpoBi B LeHTpuyY3i, HeBenunka MiHiMarnbHa
KinbKICTb KPOBI Ta JOCUTbL MPOCTa cxeMa oTpuMaHHs STOT.
IcHye Takox Tayaponsak ans oTpumaHHs TpoMbouuTiB
i3 Bucokum BMicToM (hibpuHy. Kpos BigbupatoTb y cyxi
CTEpUIbHI cneLianbHO ANs Lboro po3pobneHi npobipku,
AKi He MICTATb ByAb-AKUX XIMIYHUX PEYOBWH, i NigAaloTb
OfHOMY LieHTpudyryBaHHI0 Ha LBwmakocTi Big 100 go
6000 06/xB. Y npobipkax npu LbOMY YTBOPHKTLCS 3
dhpakuii. Y HUXHIN YacTWHi OCiAaloTb YEPBOHi KPOB'SHi
TinbLS, @ y BEPXHil YaCTUHI —Nna3ma 3 HU3bKUM BMICTOM
TpomGouwTie. Mix LMy ABOMA (hpaKLisiMu 3HAXOAUTLCS
3ryCTOK i3 BUCOKVM BMICTOM TPOMOOLMTIB i hibpuHY, siknid
BUTAryETLCS NPAMUM MiHLeToM. 1oTim 10ro noMilaTb
Ha CTEPUITbHY MOBEPXHK. Y Mnasmi MiCTUTbCSA 2—3 MITH
TpOMOOLMTIB i3 MiABULLEHUM BMICTOM (DiGPOHEKTUHY,
ibpuHy Ta yci nenkoumty [13].

3aincHUNM [OCKTb BENWKY KiNbKiCTb JOCTimKeHb Ha
TBapuHax i3 3actocyBaHHsaM 3TT1. B ogHomy 3 ekcnepu-
meHTiB Lucarelli et al. nokasaHa 3anexHicTb OCTEOreHHNX
BIIACTMBOCTEN TPOMOOLIMTAPHOT Macy Bif KiNbKOCTi B Hil
TPOMBOLMTIB: MOPIBHIOBANM OCTEOreHHY aKTMBHICTb 1 %
i 10 % po3umHiB TpOMBOLIMTAPHOI Macy Lwoao cToBOypo-
BWX KNiTUH. Ha 6 feHb ekcnepuMeHTy nicns BBEAEHHS
TpoMOOLMTapHUX KOHLEHTPATIB BiA3HA4YUMIM iCTOTHe
niABULLEHHS Temny nponicepaLii CTOBOYPOBMX KIITUH Yy
cepenosuwax i3 10 % po3umHoM TpomBoLMTapHOi Macu.
3pobneHunii BUCHOBOK MPO MOXITUBICTb KOMMIEKCHOIO
3aCTOCYBaHHSA TpoMBoLMTapHOi Macu i cToBBYpOBMX
KniTvH [25].

Romin BUKOHaB 3MillyBaHHA KNiTUH KiCTKOBOrO
mo3ky Ta 3T, Bu3HaumB 36inbLieHHs nponidepadii
KNiTUH KICTKOBOTO MO3Ky NpubnunaHo Ha 31 % 3 15 aHa
eKkcnepumeHTy [26]. Tao H. y kponukis ekcnepumeHTanb-
HO OTPUMaB HEKPO3 TOMIBKW CTErHOBOI KIiCTKM | BUKOHAB
NiKyBaHHS1 HEKPO3Y 3 BUKOPUCTAHHSAM TpuKanbLiigoc-
daty (TK®) i 3TT B ogHin rpyni Ta ymuctoro TKP B iHLLNA.
KoHTponb 3giicHuB Yepes 4, 8 i 12 TkHiB. Y rpyni 3
nikysaHHam TK® i 3TT1 Big3Ha4eHo iCTOTHE NPUCKOPEHHS
ocTeoreHesy nopiBHsHO 3 rpynoto TK® [27]. Zhang et
al. NopiBHAB CTUMYNSAL0 OCTEOreHe3y Npy 3aMmiLLeHHi
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AedekTy KepamiyHUM FigpoKcManaTuTom i3 godaBaH-
Ham 3TM i 6e3 Hei. B pesynbTarTi BUSBNEHO LWBUAKE
YTBOPEHHS! KICTKOBOI TKaHUHW Npw BUKopucTaHHi 3TT1
[28]. € paHi npo KNiHiYHI SOCMIAKEHHS i3 3aCTOCYBaHHAM
3TNy TpaBmartonorii Ta optonegii. Lowery et al. 3acTto-
CyBanw ayToreHHy KicTkoBy TkaHwHy i 3T npu dikcauii
XpebeTHOro CToBNa i OTPUManu xopoLui peynstaty [29)].
ABTOpY He cnocTepiranu NCEeBA0APTPO3M, | 3POLLEHHS
HacTano y BCix BuMaakax.

Dallari et al. nopiBHsIM 3poOLLEHHS NEpenomiB B 3 rpy-
nax Xsopwx. B 1 rpyni BUKOpWUCTOBYBanM KICTKOBY CTPYXKY,
y 2 rpyni XBOpKX 3aCTOCOBYBasM ioini3oBaHy KiCTKOBY
cTpyxKky Ta 3TTI1, B 3 — niodinizoBaHy KiCTKOBY CTPYKY,
3T i cToBOYPOBI KMITUHK KICTKOBOrO MO3KY. KOHTpOmb-
He JOCTiMKEHHS Yepe3 1 pik nokasano 3HayHo Kpally
ocreoiHTerpadito y 2 i B 3 rpynax [30]. Kitoh et al. [31]
BukopucToByBanu 3TI1 i cTOBOYPOBI KNITUHK KICTKOBOTO
MO3Ky Npu AMCTPaKLii KICTKOBOrO pereHepary B naLieHTiB.
BoHu cnocTepiranu opMyBaHHS KICTKOBOTO MO3KY MiX
34 i 47 pgHAMK B yCiX NauieHTiB Npy Temni AuCTpakuii
1,5 MM Ha geHb. lNpuckopeHe YyTBOPEHHS KICTKOBOI MO-
30M1i cnocTepirany nicns ogHopasoBoro BeeaeHHs 3T
CTOBOYPOBYX KITITUH.

€ OaHi Npo No3nTUBHUIA JOCBIA 3acTocyBaHHs 3TT1
y nikyBaHHi XpOHiYHMX paH. BigsHayeHo ycnillHe Bu-
kopuctaHHsa 3Tl Ha iHdikoBaHUX paHax i JOCTOBIpHE
3HVDKEHHS aKTMBHOCTI IHGDEKLLIHOrO areHTa. Taka aHTUMi-
KpoBHa aKTUBHICTb NOB'A3aHa 3 BUCOKMM BMICTOM Y TPOM-
BGouuTapHOMY KOHLeHTpaTi nimdouuTis i nenkounTie. Y
3apybikHil haxoBilt nitepaTypi Ay»e Mano AaHuX LWoao
BukopucTaHHs 3TI1 Ans nikyBaHHS NOPYLUEHb 3POLLEHHS
nepenomis. [lekinbka foCnimpKeHb CBigYaTh, WO Yepes-
LkipHe BBeaeHHs 3TT1 B micLie ynoBinbHeHoi koHconiaaLii
3HaYyHO MOKpaLLye pe3ynbrati MiKyBaHHs, NpoTe Aesii
aBTopy Npu BukopucTaHHi 3TI oTpuManu 3pOLLEHHS
nepenomis Tinbkv B 50 % Bunagkis. IHLWi aBTOpK NpoBO-
Aunun nikyBaHHA YNOBINbHEHOI KOHcoMidaLil nepernomis
3TI1 pa3om 3 ayTOreHHUM KICTKOBMM TPaHCMMaHTaToM, i
3poLLeHHst Byno JocarHyTo B ycix Bunagkax. MNnactuka
ayTOreHHO KICTKOBOK TKaHWHOK Mae nepesarv Yepes
BiOCYTHICTb iMyHHOI BiAMOBIZi HA TpaHCMNaHTaT. € Bigomo-
CTi PO KOMMIEKCHE BUKOPUCTaHHS CTOBOYPOBKX KIITWH
i 3TT. Cymiw KniTMH | TPOMBOLIMTAPHOTO KOHLEHTpaTy
BBOAWIM iH EKLIAHAM LLNSIXOM Y MiCLie Nepenomy, Lo He
3pocraeTbes. Heringou et al. [32] BBOgvnyv B annacTuyHwi
nceBaocyrnob KOHUEHTpaT KicTkoBoro mosky Ta 3Tl i
OTpUMan¥ 3pOLLEHHS Y BCiX BUMaAKax, A€ KICTKOBOMO3-
KOBWI KOHLIEHTpaT ByB Baratui cToOypoBUMM KNITUHAMU
(>1500). ABTOpM cnocTepirani OKOCTEHIHHS CMOMy4HOI
TKaHWHK MiX KICTKOBMMU chparMeHTamu, ane He 3Mormnm
MOSICHUTW MeXaHi3M, L0 NIEXUTb B OCHOBI 3MiHW BOJIOK-
HUCTOI TKaHWHWU Ha KICTKOBY.

Y npupogHoMy 3rycTky MiCTATbea ibpuH, dibpo-
HEKTUH i BITPOHEKTWH, iX LUE Ha3MBaKTb aAre3vBHUMMU
Morekynamm, HeobXxigHUMKU Ans mirpadii KniTWH, 0cTeo-
KOHAYKLUi, eniTeniauii Ta ocTeoiHTerpauii. T. Kawase i
cnisaBT. [33] ekcnepuMeHTansHO AoBenH, Lo BionoriyHi
BMACTMBOCTI Nna3mu, 3barayeHoi TpomboLmTamu, 3yMoB-
NeHi He TiNbK1 HasiBHICTIO B Hiii chakTopis pocTy (TGF-B
i PDGF), BoHa i 6€3 HVX HeraiHo iHOyKye YTBOPEHHS i
6PMHOBOTO 3ryCTKy 3 HACTYMHOK CTUMYNALIED KITITUHHOT
apresii Ta cuHTe3y KonareHy [16,25].
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K. Aketla i cnisasr. [34] nosigomunu, Lo ayTonnasma,
3b6arayeHa TpomboumTamm, moxe ByTu BUKOpPUCTaHa Sk
[bkepeno aHabonivHyx akTopis pocTy Ans cTumMynsii
XOHOPOUMTIB Y XPALLOBUX TKAHUHOIHXEHEPHNX KOHCTPYK-
LisIX Yy 3B'53Ky 3 NMOCWUNIEHHSIM CUHTE3Y MPOTEOrNiKaHiB i
konareHy. HeobxiaHo 3a3HaunTy, WO nnasma, 3barayeHa
TpombouuTamm, He Mae OCTEOIHAYKTUBHMX BMAcTUMBOC-
TeW, OCKINbKM HE MOXe iHILiloBaTK yTBOPEHHS HOBOI KICTKM
6€e3 HasBHOCTI KICTKOBWX KNiTWH. IHAYKYBaTW YTBOPEHHS
KicTKM de novo 3aaTHi Tinbky KiCTKOBI MOPJOreHETUYHi
6inku, 60 TiNbK1 BOHM MatoTb Takuin edpekT. MNna3ma, sika
3barayeHa TpoMGOLMTaMU, CTUMYIHOE aHTIOreHes | MiTo3
KNiTUH, Lo 6epyTb y4acTb y NPOLieCi pereHepallii, a Takox
€ ayTOreHHUM [xeperiom hakTopis pocTy. PakTopu pocTy
i andbepeHuiauii € knacom GionoriyHnx MegiaTopis, sk
BiZirpaloTb BAXKIMBY POIb Y CTUMYNALT Ta perynoBaHHi
3aro€HHs paH, a TakoX MPUCKOPIOKOTH KITKOYOBI KMITWHHI
npoLecu, BKIKOYAKUM MITOreHe3, XeMoTakcuce, aude-
peHuiauito Ta meTtaboniam. MNMpy LboMy nominwyeTbes
pereHepaLlist TKaHWH | CTUMYIIOBaHHS riCTO- | aHrioreHesy,
Hemage peakLiii peLenTopHNUX CTPYKTYP i KICTKOBOI TKaHUH
Ha TemnepaTypHi NOAPa3HMKK, CKOPOUYHTLCA TEPMIHU
NiKyBaHHS (32 paxyHok niksigaulii nepLuoi ¢asv npouecy
pereHepalLlii — ni3ncy 3rycTky i 3ananeHHs), NoninwyeTbes
CamonoYyTTA naLieHTa B nicnsionepaLiiHomy nepiogi, Big-
CyTHS HABPSKNICTb M'SKVX TKaHWH nicns onepauii [34,35].

Yci cnocobu 3actocyBaHHs nnasmu, 3baraveHoi
TpombBouuTamu, SKki onucaHi B axosin nitepatypi,
MO>XHa PO3ZINTMI Ha Kibka OCHOBHWX rpymn: BOHA MOXeE
6yT1 3miliaHa 3 KICTKOBMM MaTepianioM; HaHeceHa Ha
0CepeaoK YLLKOMKEHHS Nepe 3aCTOCyBaHHSAM KiCTKOBOMO
martepiany; HaHeceHa MOBEpX KiCTKOBOro marepiany;
BUKOpUCTaHa sk ionoriyHa membpaHa.

Mna3ma, 36arayeHa TpomboLmTamMu, NOBUHHA OyTK
KoarynboBaHa 6e3nocepefHb0 nepen BUKOPUCTaH-
HAM. 3ropTaHHs KPOBi CynpOBOAXKYETbCA aKTUBALEr
TpoM6OUWMTIB, SKi NpU LIbOMY BUBINbHSAKTL (haKTOpK
pocry. Mpotsrom nepiumx 10 XB TPOMOOLMTY BUAINSOTH
6nm3bko 70 % hakTopis poCTy, NOBHE BUBINbHEHHS Bif-
6yBaeTbea npotsirom 1 roauHw. MNicns wboro TpomMGoumuTy
NPOAOBXKYHOTb CUHTE3YBATW A0AATKOBY KiNbKICTb (haKTOpIB
pocTy npubnunaHo NpoTarom 8 AHIB, NiCNs YOro MMHYTb.

3b6arayeHa TpombouuTamm nnasma MictTuTb Gidpu-
TISIPHWV | KNITUHHUIA KOMIMOHEHTM Ta 30aTHa AiSTU SK HOCIN
KMITWH, SKi BaXNVBI ANs pereHepaLii M'akuX i KiCTKoBWX
TKaHUH. BoHa MOXe nocunoBaTyi NPUKPINSIEHHS OCTEO-
6nacTis nognHM o MeMBpaH i, ik HacnigokK, iHayKyBaTm
ocTeoreHes. barato aBTopiB € NPUXUIbHUKAMU CTUMYTIHO-
BasbHOIO BNMBY Na3mu, Lo 3barayeHa TpomboLyTamu,
Ha penapaTmBHuii ocTeoreHes. B. J1. Bpexos [35] BBaxae,
LU0 3acTOoCyBaHHs Garatoi TpombouuTamy ayTonnasmm
ONTMMI3ye MPOLIECW penapaTUBHOMO OCTEO- i XOHApore-
He3y, MOKPaLLylo4n pesynbsTaTi XipypriyHoro NiKyBaHHs
XBOPUX i3 AecheKTamm KICTKOBOI Ta XpsILLOBOI (cyrnoboBoi)
TKaHWH, 3MEHLLYE KinbKiCTb PEOCTEOCUHTESIB Y 7 pasiB i
NPU3BOANTL O CKOPOYEHHS TEPMIHIB HenpaLesaaTHOCTI
Ha 15 %.

HesBaxatoum Ha Le, psid aBTOPIB He CXUMbHI po3rns-
[atvi nnasmy, 3baradeHy TpomboLUTamu, ik CTUMYNSTOP
0CTEOreHesy, OCKiNbKy He BUSIBUM BiMIHHOCTEl 3a TEM-
namu penapaTtuBHOI pereHepaLlii B rpynax nopiBHAHHS i
npv goaaBaHHi 36aradeHol TpomboumTamm nnasmu [36].
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€ rpyna aBTopiB, SiKi BBaXatoTb, LIO CTATUCTUYHO
3HayyLLa aKTVBi3aLlisl OCTeoreHesy BiAOyBaeTbCS Tiflbki B
paHHi TepMiHK, TOBTO Ha NOYaTKOBMX CTafisx pereHepaLii
KicTkn. Yepes 3 micaui (12 TvkHIB) XOAHVX BigMIHHOCTEN
MPOTSrOM pereHepaTopHOro MPOLIECY HE CNoCTepiratoTb
[37].

Buxogsaum 3i cneumndiky Hawmx SOCHigKeHb, BBa-
X@emo, Lo BapTO BKa3aTW Ha (haKT MOsiBU OCTaHHIM
Yacom Bce OinbLUOi KiNnbKOCTi NOBIAOMMEHb OO0
aHTUMIKpOOHOT akTMBHOCTI GaraTtoi TpombouuTamm
nna3mu. D. J. Moojen i cnisaBT. [38] BMBYanNW akTUBHICTb
TPOMOOLIMTAPHO-NENKOLIMTAPHOTO rento Mpu iHAeKLisX,
ki BUKNuKaHi Staphylococcus aureus, i BU3Haumnu no-
TEHL|jiHY MOXIMBICTb 10T0 3aCTOCYBaHHS, ane kopensuii
MiX L€ aKTUBHICTIO | aKTMBHICTIO Mi€NONepoKcuaasm He
BusiBunn. T. M. Bielecki i cnisasr. [39] aHanisysanu aHTu-
GakTepianbHuin edoekT in vitro 36arayeHoi TpomGoLUTaMm
nnasmu, 3sToi y 20 106poBonbLIB. Y pesynsrati BUsIBUNK
npurHivenHs pocty Staphylococcus aureus i Escherichia
coli Ta ogHOYacHe iHaYKyBaHHS pocTy Ps. aeruginosa, Wwo
CBiAYMTB MPO Pi3HY CTINKICTb MIKPOOPraHiamiB 4O NasMu,
wo 3baraveHa TpombouuTamn. ABTOpW BBaXaloTb, LLIO
KOMGiHaList iHOYKTUBHUX | aHTUMIKPOGHMX BNacTUBOCTEN
6aratoi TpomboLMTaMK Na3mMm MoXe NoKpaLLlyBaTy pe-
3ynbTaTt NiKyBaHHSA XBOPUX 3 iHikoBaHUMU nepenomamu
i HecnpaBxHiMu cyrnobamu. B. I. Camopan i cniBaBT.
[40] nig yac nikyBaHHS NceBAOAPTPO3iB Ta iH(IKOBAHWX
AedeKTiB KICTKOBOI TKaHWHW 3aCToCoBYBanm baraty Tpom-
6ounTamu aytonnasmy, ska 6yna JoOaTkoBO HacvyeHa
aHTubioTkamu. Y gesikux Bunagkax Ansi CTBOPEHHS
«tbokyca pereHepallii» BOHW BUKOPUCTOBYBanu rybyacty
ayToKICTKy. ABTOpPW BCTAHOBUMNM MPSIMY CTUMYTOBaIbHY
1 aHTUMIKPOBHY Aii LibOro KOMMNEKCY Ha pereHepaTopHy
3AaTHICTb KiCTKOBOI TKaHWHW. B cepenHboMy Baanocs
NPUCKOPUTY 3POLLEHHS KICTKOBUX ynamkiB Ha 18 % no-
PIBHSHO 3 TPAAULINHUMWN METOAaMM NiKyBaHHS.

lpyna aBTopiB [41] Ha 92 Ginux Wwypax-camusax
ayTobpeaHOro po3BeaeHHSs BUBYANV BNIUB NEBHUX (haK-
TOPIB Ha MPOLLEC 3arOeHHS NeperioMy Maroi roMifkoBOi
KiCTKM, @ Takox 0OMiH ioHiB Ca2+, hocchopy i aKTUBHICTb
NyHoi dhocchatasmn B nnasmi KpoBi. Mpouec 3aroeHHs
nepenomy byB 0AHaKOBWIA 32 TUMHACOBVMY MOKa3HUKaMU
y wypis I Il rpyn, Aknm y mMicLe nepenomy BBOAUIN Nas-
My, 36aradeHy TpomboLmMTamm, BUKOHyBanu poHodopes
i3 (hikCOBaHO 03010 OTPYTU. 3a XapakTepom npoLecy
YTBOPEHHS KICTKOBOI MO30i BOHM BiZpi3HAnucs. Tak, B |
i Il rpynax npouec BinbyBaBcs 32 OCTEOTEHHUM TUMOM, a
B |l rpyni — 3a xoHAporeHHUM. Mpu 3aCTocyBaHHi Nnasmu,
sika 3barayeHa TpomboLMTaMK, aKTUBYETLCS NyXHa oc-
(hatasa nnas3mu i BHUKYETLCS BMICT poccopy i KanbLio.
Mig BnmBom choHobopesy BiabyBaeTbCS akTUBaLliA Haa-
xomxeHHs Ca2+ B AinsiHKY nepenomy, ane, Ha BiamiHy Big
Il rpynu, Lew npouec maB nepemiHHUI xapakTep. ABTopy
npunycTunu, Wwo 3barayeHa nnasma i poHodopes 3 Ani-
3apPTPOHOM CMPUSIE AKTUBHILLOMY HAOXOMKEHHHO KanbLito
B AiNsSHKY Nepenomy 1 akTueauii npouecis penapalvii B
nonynsuii ocTeounTiB.

DocnigHukn [42] yepes 60 pi6 komnpecii 3 moge-
NbOBaHUM [iereHepaTUBHOANCTPOMIYHAM YPAKEHHAM
xpebTa 6e3 kopekLii y LypiB y ricTonoriyHmx npenaparax
crnocTepiranu NOMITHy acuMeTpil0 CTPYKTYp XpeduiB i
MixkxpeOLEBUX ANCKIB, BUPaXKEHi NaTonoriyHi 3aMiHM B
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Ornaam

HMX. Pesynbtati nopiBHANBHOrO MOpPOMETPUYHOTO
JOCNIMKEHHS TOBLUMHU MixkxpebueBnx AnckiB Ha Goui
[OMCTEH3Ii Ta KOMNpECii cBigYaThb, LLIO MOKA3HMKM TOBLLUMHM
hibpo3HOro KinbLs Ha 6oL AMCTEHSIT, BENUYMHA BOTHNLL,
Hekpo3y hibPO3HOTO KirbLis Ha CTOPOHI KOMMPECT, CTyMiHb
3MiLLeHHs AparnucToro sapa Y Bik AMcTensii 3HauHo 36inb-
LyBanucst. ToBLUMHa (hibpo3HOro kinbLis Ha Goui komnpe-
cii 6yna MeHLLOM, HiX Yy IHTaKTHUX TBapWH, a BeNniMHa
BOTHMLL, HEKPO3y hiGPO3HOrO KinbLiA Ha 6oL ANCTEH3IT —
3HAYHO MEHLLOK 3a Lieii MoKasHuK Ha GoLi KOMMpecii.
KinbkicTb HEKPOTU30BaHWX KNITWH Y AparnuMcTomy sapi
Maike He 3MmiHtoBanacsi. MakcumanbHi AereHepaTuBHoO-
AncTpodiyHi 03HaKM (iGPO3HOTO KiNbLs BUSIBIIM Ha GOLLi
komnpecii. KonareHosi niactuHm ¢ibpo3Horo kinbLisd Bynm
CNMIOLLEHI Ta po3LLapoBaHi. Y LeHTpanbHUX AifsHKax
CMITIOLLEHHS CrOCTepirani BUPaXeHy Ae30praHiaLio i
MexaHi4YHe pyNHYBaHHS KOrareHoBYX MIACTVH i3 6eanivyto
NONIMOPMHUX LWINWH. Y UmX AiNsiHKaX BUSIBUWN NOLLIMPEHi
BOrHuLLA ibPOHEKPO3Y KoNareHoBMX NaCcTUH, SKi 4OXO-
AU o Miclb NPUKPINIIeHHs X 4o enigisa.

Y TBapuH nicnsa kopekuii 36arayeHolo TpombouuTa-
MUK nna3moto Gynun BiporigHO MeHLUA KiNbKiCTb BOTHMLL,
XOHAPOHEKPO3Y, MEHLUWIA CTYMiHb PO3BONOKHEHHS KO-
nareHoBUX BOMOKOH, 3MEHLUEHa BUPA3HICTb acuMeTpii
TKaHUH MiXk CTOpoHaMu komnpecii Ta AucTeHsii, BinbLua
TOBLUMHA (hiBpO3HOrO KinbLs Ha 6oL KoMMpecii NOpiBHSAHO
3 rpynoto TBapuH 6e3 kopekuii. Mg cymHiBomM BU3Ha-
YEHO 3MEHLUEHHS KiNbKOCTi HEKPOTU30BaHWX KNITUH Y
AparnucTomy sapi, 3MiHy BUCOTK enichisiB Tin xpebujiB.
HeamiHHMMK 3anuwmMnack acumeTpis po3TallyBaHHS
ZparnucToro sgpa Mikxpebuesoro aucka. Pesynsratu
[latoTb NiAcTaBy BBaXatw, Lo 3b6aradeHa Tpomboumtamu
nrnasma, sika MiCTUTb BEMNUKY KiNbKiCTb hakTopis pocTy Ta
cToBOYpOBI KNiTHK [43], Bigirpae ponb akTnBaTopa Brac-
HUX KNITUH-NOMNEPEAHWKIB XOHAPOreHe3y Ta OCTEOTEHE3Y,
a CyduHHa CiTKa, L0 YTBOPIOETLCS HABKOMO YPaXeHO!
LinsiHkn xpe6Ta, 3MEHLLYE CTYMiHb iLLIEMIYHOTO YpaXeHHs,
CTUMYITIOE MPOLIECH pereHepaliii, CNpusie BiLTBOPEHHIO
CTPYKTYPHO-(PYHKLiOHanbHOI 3gaTHOCTi XxpebTa.

BukopucTaHHs 36arayeHoi TpoMboumMTamMn nnasmm
B MiKyBaHHi OCTE0APTPO3y KOMIHHOMO cyrnoba xapakTe-
pU3yeTbes HiNbLL BUPAXKEHOHD KIiHIYHOK ePEKTUBHICTIO
y nauieHTiB i3 1 i 2 cTagjeto, npy TpUPa3oBOMY BHYTPILL-
HbOCYrN060BOMY BBEAEHHI 3 iHTEpBanom B 1 TXaeHb
MOPIBHSAHO i3 3aCTOCYBAHHAM rianypoOHOBO| KNCMOTH,
LLIO MPOSIBMSAETLCS 3HWKEHHAM YaCTOTU BUSIBMEHHS Ha-
Opsiky (B 8,4 pasa), rineptepwmii (B 6,2 pasa), rinepemii
(B 4,7 pasa) Yepes 12 micAuiB Big No4aTKy nikyBaHHS.
Haibinbl BupaxeHa KniHiYHa eekTVBHICTb 3acTocy-
BaHHs 36aradeHoi TpombBoLTamMm Nnasmm y NalieHTis i3
0CTE0apTPO30M KOMIHHKX CyrrobiB crocTepiraeTbCs 3a
BiJCYTHOCTi BUP@XEHOro CUHOBITY [44].

I3onboBaHe 3actocyBaHHs 3Tl y nikyBaHHI 0CTEO-
apTpo3y KOMHHOTO cyrnoba xapakTepuayeTbes HinbLLO
e(eKTUBHICTIO y BiAAaneHoMy nepioai NOpiBHAHO 3
BVKOPUCTAHHAM TiNbKU rianypoHOBOI KUCMOTH, @ TaKoX
MOPIBHSIHO 3 KOMBIHOBAHMM BUKOPUCTaHHSIM 30aradeHoil
TpombouuTamu nasmu i rianypoHOBOi KUCIOTU. 3acTo-
CyBaHHs 36ara4yeHoi TpombouuTamu nnasmu cnpusie
3HWKEHHIO BOMNbOBMX BigYyTTIB B KOMIHHOMY Cyrnobi i
NiABULLEHHIO (DYHKLIIOHANMBHUX MOXIIMBOCTEN XBOPUX
Ha OCTe0apTpo3: YacTka NauieHTiB i3 nposiBamMu Gornto
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npu xoapbi 3HMxyeTbCs B 2,3-2,5 pasa, 6onsamu npu
(hisnyHOMy HaBaHTaxeHHi — B 1,2-2,2 pasa, a yacTka
nauieHTiB 6e3 0bMexeHHs pyxiB 36inbLyeTbes B 1,6-2,1
pasa MopiBHAHO 3 rpynamm XBOpUX, Mif Yac MiKyBaHHs
SKUX BUKOPUCTOBYBANW riarypoHOBY KUCMOTY.
3acTocyBaHHs 3baraveHoi TpombouuTamn nnasmu
XapakTepu3yeTbCs Takoto auHamikoro MPT-03Hak ocTeo-
apTpo3y KoniHHOro cyrnoba: 3MeHLLEHHSIM YacTOTU BUSIB-
neHHs cuHOBITY B 1,1—1,5 pasa i 3HVKEeHHAM BUPaXeHOCTi
LLeCTPYKUIT cyrno60oBoro xpsia — 3MEHLLIEHHSIM YacTKu
XBOpYKX i3 AecTpykuieto 3 cragii B 1,4 pa3a. BusBneni
03HaKM CBifYaTb NP0 3HKEHHSA aKTUBHOCTI 3anarneHHs B
TKaHWHax cyrnoba Npu 3acTocyBaHHi Liboro Metoay [45].

BHyTpilwHbOCYrnoboBe 3acTOCYBaHHSA ayTOMNOriYHOI
36ara4eHoi TpomboLMTaMK NNa3mMm XapakTepuayeTb-
CS1 XOPOLLOK NEePEHOCUMICTIO | HE CYMPOBOAXYETHCH
HebaxaHuMu sBMLWaMK. 3acTOCyBaHHSA NOKanbHOI
iH'eKLiHOI Tepanii ayTonoriyHoto 36arayeHoto Tpombo-
LMTaMu NnasMor0 Y BUIMsSiAi ABOTMXKHEBOTO KYPCY 3 TPbOX
BHYTPILLHbOCYrMOBOBYMX iH'€KLIN NPU3BOAMTb [0 KpaLLmX
pesyneTatiB y nauieHTiB 3 | peHTreHonorivHoi cTagieto
nopiBHAHO 3 nauieHTamu 3 |-l peHTreHonoriYHMMK
cragismu [46].

IHWa rpyna BYeHWX BMBYana edeKTUBHICTb 3a-
cToCyBaHHs 36aradyeHoi TpombounTamy nnasmu ans
onTuMi3aLii penapaLinHoro ocTeoreHe3y npu nepenomax
HWKHBOI LLeneny 3 yCKNagHeHUM KniHiYHum nepebirom
[47]. B ocHosiit rpyni (20 oci6) npoBogunu nikyBaHHs
i3 JofaTKoBMM yBeAeHHsIM 36arayeHoi TpomboumTamm
nnasmu B NiHito nepenomy, a B KOHTPONbHIN rpyni (20
navuieHTiB) — NiKyBaHHS TiNbky TpaauUinHMKM MeToda-
mu. Pesynbrati GioxiMidHUX focnimkeHb meTaboniamy
KonareHy BKasyBanu Ha paHHii TepMiH nepexoay Bi4
cTapii pesopbuii o cragii 6iocuHTe3y konareHy B
OCHOBHIl Tpyni, TOZi 5K y KOHTPOMi Takui piBeHb Gioxi-
MIYHUX MOKa3HWKIB BM3Ha4Yanu Ha 3—4 nobu nisHiwe.
OTxe, aBTOpPW Ha MiACTaBi KNiHIYHO-PEHTIEHOMOTIYHMX
i GioXiMiYHMX JocnioKeHb BCTAHOBUMW, LLO BBEAEHHS B
TNiHito nepenomy 36ara4eHoi TpoMOOLMTaMK NasmMu Npu-
CKOPIOE penapaLlito KicTki, 3anobirae BUHUKHEHHHO Mi3HIX
NOCTTPaBMaTUYHUX YCKIaAHEHb, NOKPALLYE pe3ynkTaTy
nikyBaHHs1, NpULLBKALLYE TEPMiHW peabiniTauii xBopwx,
CKOpOYye TEPMIH HenpaLe3aaTHoOCTi Ha 3—4 OHi.

ABTOpM [48] BMBYANM KMiHIKO-PEHTTEHONOrYHI Ta
mMopdhomexaHivHi 0cobnmMBOCTi pereHepaTy B NaLieHTiB i3
HEe3POLLEeHHUMY diadpizapHMm nepenomamu, obrpyHTo-
BYHOUM BMGIp crnocoby NikyBaHHS Ta METOAMK CTUMYMsLT
pereHepallii kicTkn. HaBegeHo gocBig nikyBaHHA 73
XBOPWX i3 AiadpisapHumMu nepenoMamu KiHUIBOK, L0 He
3pocnucs. Cepen HX BUAINEHI KNiHiYHi rpyny Ha nigcTasi
OLiHIOBaHHSA CTyneHs AedopMOBaHOCTI pereHepary.
ABTOPU AUdepeHLLiloBanu NokasaHHs 40 3aCTOCYBaHHS
3aKPUTOrO KOMMPECINHOMO OCTEOCUHTESY, @ TaKOX pi3-
HUX BUAIB NMacTU4HUX MaTepianis (OpibHMX ry6uactmx
ayTOTPaHCNNaHTaTiB CaMOCTIHO Ta B MOEAHaHHI 3i
36arayeHoto TpomboLMTamm NNasmoro, ayTodibpuHOBUM
renemM M iHWUMK nNpenapaTamu, Wo MicTATb ibpuH).
[ns 3'edHaHHs KICTKOBUX BiANaMKiB 3acTOCOBYBanu
aBTOPCbKi anapaTy 30BHILLHBOI dikcaii, sKki dyHKLio-
HarnbHO HaBaHTaXyBanm KiHLiBKy. [o3uTuBHI pesynstatu
oTpumanu B 95 % BuUMaakiB. YTBOPEHHS KICTKOBOTO pe-
reHepary BifbyBanocsi py BUKOPUCTaHHI ayTonnacTuku
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ryb4acToro KiCTKOI B YNCTOMY BUIMSAA] Ta B MOEAHAHHI 3
nnaamoto, 36arayeHoto TpomboLmTamm, i aytodibprHOM,
a Takox npenapartiB ibpuHy. [locnigHunku He BUAINSIOTL
BiAMIHHOCTel 3a eeKTOM Bif 3aCTOCYBaHHS TOrO yu
iHLLIOrO OCTEONACTUYHOTO MaTepiany, OCKiflbK1 BCi BOHM
BiZlirpany No3nTUBHY ponb B YMOBaX, siki Bynu cTeope-
Hi MOBTOPHO ONepaLiHOK TPaBMOK i NMPaBUSIbHUM
hyHKLIOHaNLHIIM HaBaHTaXEHHAM cermeHTa. IMoBipHo,
i ayTOCMOHrio3a, i ibpuH BigirpatoTe Posb aKTUBHOTO
¢hopmMOyTBOPIOBANIbHOTO HAMOBHIOBAYa, WO MICTUTh
¢hakTopm pocty hibpobnacTis, cyauH. Bnnus Tucky 3
(hi3ioNoriYHO NPaBWSIbHAM BEKTOPOM Ha aKTUBHUI KiCT-
KOBO-(hiOPUHOBUI MaTPUKC NPU3BOANTL 0 HOPMYBaHHS
LliniCHOro KiCTKOBOrO pereHepary.

AsTopy [49] onucanu cy4acHuin JOCBig AiarHOCTUKM
Ta MiKyBaHHA NaLieHTiB i3 HecrnpaBXHiMK cyrnobamm
YOBHOMOAIOHOI KICTKM KUCTi. BCTaHOBMMN, LLO MiKyBaHHS
3a JoNoMoroto cTabinbHoI ghikcaLii Ta BBEAEHHS Nnasmu,
36arayeHoi TpoMBOLMTaMK, CKOPOUYYE TEPMiH 3POLLEHHS
nepenomy Ta cnpusie paHHii peabinitauii. B ocHOBHiN
rpyni nauieHTiB, B NiKyBaHHi SKMX BMKOPUCTOBYBanu
nnasmy, 3barayeHy TpomGouuTaMu, PEHTrEeHOMNOr4YHO
BUAMMeE 3POLLIEHHS! HECTIPaBXHiX Cyrnobis Yepes 8 TkHIB
HacTano y 3 ocib (60 %). Y 1 nauienta (20 %) 3poLeH-
Hs HacTano yepe3 12, y 1 (20 %) — vepes 16 TwxHiB
nicnsa onepauii. Y KOHTPOMbHii rpyni 3poLeHHs Ha 8
TWXKHI BUSBMAKW y 2 nauieHTis (40 %), y 2 (40 %) — Ha 16
TWxHI. MicnsonepauinHui nepebir y 1 navieHTkn (20 %)
YCKMagHWBCA BIACYTHICTIO 3pOLUEHHS Yepe3 16 TWxHIB
i HasBHICTIO MOPOXHMHU pPe3opOLii KICTKOBOT TKaHWHW.
Y uiei nauieHTkn KiCTkOBa ayTonnacTvka 3acTocoBaHa
He Oyna y 3B'A3Ky 3 HE3aJOBiNbHUM CTaHOM YyraMkiB.
KoHTponb 3a 3poOLLeHHsIM 3/ ICHIOBaNu 3a JOMNOMOro0
peHTreHorpadii, ogHaK YyTIMBICTb LibOro METOAY BifHOC-
HO HM3bka. HasiBHICTb OpraHi3oBaHuX KICTKOBMX 6arok Mix
(hparmeHTamMm MOXHa po3ni3HaTH B GinbLL paHHi TEPMiHM
g, Yac KOMM'KTEPHOI ToMorpadii, L0 AaE MOXIMBICTb
paHile noyatu peabinitadito.

KinbkicTb He3agoBiNbHWUX pe3ynbTaTiB MikyBaHHS
HECMpaBXHiX cyrnobiB sk i3 3aCTOCyBaHHSIM BiNbHOI,
abo Backynsipr3oBaHoi KICTKOBOI MacTuku, Tak i 6e3 Hel
BKa3ye Ha BUCHAXEHHS OCTEOIHAYKTVUBHWX | penapaTue-
HUX 3anaciB KiCTKOBOI TkaHUHW. Ha gymky JoCnigHuWKiB,
OfHMM i3 haKTOPIB NiKyBaHHS MOBUHHA By TV CTUMYNALis
LIMX MPOLIECIB, YOMY CTIPUSIE PSIA, aKTUBHUX PEYOBUH, KOTPI
micTaTbes B Garartinn TpombouuTamu nnasmi: Tpoméoum-
TapHwuit chaktop pocty (PDGFFaa, PDGFFbb, PDGFFab),
TpaHchopmyrounin paktop pocty (TGFFB1, TGFFB2),
¢hakTop pocty engotenito cyauH (VEGF) i dhakTop pocty
enitenito (EGF), iHTepneikit 8 (IL8), iHcyniHonoadibHMI
(hakTop pocTy. BoHM MatoTb BUCOKUI CTYMiHb adhiHHOCTI Ta
BiZJHOCHO TPVBaNWiA Yac NEPBUHHOTO BMIMBY Ha peLienTo-
PV iHOYKOBaHWX OCTEOreHHWX KNITUH-NONEPEAHWKIB, CTU-
MYJITIOIOTb aHriOreHes, MiTo3, PiCT KNiTWH, 3B'A3YH0Tb YacTKu
KicTkoBOro martepiany. [Mpu BUpaxeHNX NopYLLEHHSX Kpo-
BOMOCTa4YaHHS! KiCTKOBOTO (hparMeHTa KOMMeHcaLlisl Moxe
6yTV JocArHyTa TiNbKy BHECEHHSIM KICTKOBOI TKaHWHY i3
KPOBOMOCTaYaHHSAM — BaCKyNspM30BaHOrO KiCTKOBOTO
(hparmeHTa ogHOYacHO 3i CTUMYNSLIE penapaTuBHOI
pereHepaLlii pisHUMM MeTofamm.

3a gaHumm [50], nikyBaHHS NepenoMiB HUXHbLOT
Wwenenu B nigbopigHoMy BifAaini mae psg ocobnmsoc-
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Tel Ta NoB’a3aHe 3 TPMBAMILLMMM CTPOKaMU 3arOeHHS.
ABTOpY OBCTEXMMK i 3LINCHUNN NiKyBaHHSA 68 XBOPUX
i3 nepenomamm nigbopigHOro BiAAiNy HUXKHLOT Luenenu,
3 AKkux 46 nauieHTiB (KOHTpOMbHA rpyna) nponikysanm
i3 3aCTOCYBaHHSIM KOHCEPBATUBHOTO MeToay (MaHy-
anbHa penosuuisa gparMeHTiB nepenomy Ta dikcadis
hparMeHTiB iHAVBIAYyaNnbHUMK ABOLLENENHUMU LWMHAMM
TirepwrearTa i3 3adinHMMK netnsmu). Mpukyc BiaHOBMIO-
Banu ryMoBUMU TAramu. [poBOAMIM eKCTPaKL;to 3 MiHii
nepenomy, npuaHadanu aHTubakTepianbHi Ta HecTepPOiaHi
npoTu3anarbHi npenapaTu. 22 XBopuM (OCHOBHa rpyna)
BMKOHYBanu onepawilo OCTEOCUHTE3y 3 BBEAEHHAM
CyMiLLi OCTEOKOHAYKTMBHOrO matepiany «Bio-oss» Ta
ayTonnasmu, 36arayeHoi TpomboLmTamm, Mix parmeH-
Tamu nepernomy. [Anga dikcauii npukycy o onepadii Ha
3y6HI psav 3akpinnoBanu iHauBiAyanbHi ABOLLENEnHi
WmHy TirepliteaTa i3 3a4inHUMK NETNSMU Ta ryMOBYMM
Taramu. MpoBoannu ekcTpakuito 3yba 3 NiHii nepenomy.
MepavkameHTO3He nikyBaHHA BKMtovano aHTnbaktepians-
Hi Ta HECTEPOIAHI NPOTK3anarnbHi Npenapatu, 4o4AaTKOBO
npusHavanu npenapatu «OcTeoBiT» Ta «CumbitTep»
(HMA «Opnecbka GiotexHonorisi» ). Mpenapat «OcTeoBiT»
€ JieTnyHot [06aBKo0, L0 MICTUTL HeobXiaHi kommno-
HEHTW Ans Nobya0BM KICTKM Ta CTUMYISITOPY YTBOPEHHS
i BiJHOBMEHHS KiCTKOBOI TkaHUHW. Kancynu MicTaTb
COEBUIA EKCTPAKT, UUTPAT KarbLijto, CynbdaT LWMHKY Ta
BiTamiH D,. COeBU EKCTPaKT BKIKOYAE aMiHOKUCNOTH,
MaKpo- Ta MikpoernemeHTw, BiTaminm rpynu B Ta isodna-
BOHW. OCTaHHi € aKTVBHUMW aHTMOKCUAAHTaMM, MOXYTb
nepeLIKoIKaT HaKOMUYEHHIO NECTULMAIB B OpraHiami,
a TaKOX € CTUMYIIATOPaMM KICTKOYTBOPEHHs. BitamiH D,
HeOoOXigHWIA NS 3aCBOEHHS KarnbLiilo, akTUBYE NepeHoc
KarbLiito 3 kuLieyHka Ta 6epe yyacTb y nobyaosi il OHOB-
NEHHI KICTKOBOI TkaHWHW. LIMHK Bigirpae BaxxnvBy ponb y
NiATPUMAaHHI aKTUBHOCTI (hEPMEHTIB, L0 6epyTb y4acTb
y npoLiecax yTBOPEHHS Ta OHOBMEHHS KICTKOBOI TKaHUHY,
TaKOX 32 HasIBHOCTI LMHKY MiACUIIOETHCS OCTEOMNPOTEK-
TOpHa Aist i30dpriaBoHie coi Ta BitamiHy D,. «OcTeoBiT»
npv3Hadanu no 1 kancyni Agivi Ha AeHb Nig Yac npuomy
xi. Mpw 3acTocyBaHHi TiNbky KOHCEPBATUBHOIO METOAY
nikyBaHHs 26 % XBOPWX AEMOHCTPYBany YCKNagHEHHs y
BUNSAAI CMOBINbLHEHOTO 3aroeHHs nepenomy, 15,2 % —y
BUIMSAAi HAarHOEHHS KiCTKOBOI paHW Ta TpaBMaTU4HOro
ocTeomieniTy. i Yac BUKOPUCTaHHS XipypriYHOro MeTomy
NiKyBaHHS TaKi yCKNaAHEHHs He crnocTepiranu.

lpyna aeTopis [51] npeacTaBuna pesynsratvi KOMM-
NEKCHOro MNiKyBaHHA XPOHIYHOrO OCTEOMIENITY AOBMUX
TpyB4aCTMX KICTOK i3 BUKOPUCTaHHAM 30ara4yeHoi Tpom-
6oumTamu nnasmu Ta CTpyMeHeBoi caHalii. EkcnepumeHT
BMKoHanu Ha 105 6esnopoaHux Lwypax. Iig vyac nikyBaHHs
€KCNEPUMEHTAITbHOTO XPOHIYHOTO OCTEOMIENITY HalbINb-
LUMIA echekT OTpUManu Big KOMBIHOBAHOO BUKOPUCTaHHS
CTPYMeHeBOI caHauii Ta 36arayeHoi TpombouuTamu
nnasmu, Lo Nonsrae B CKOPOYEHHi TEPMIHIB KynipyBaH-
HS 3ananbHOro NpoLecy, CTUMYMSALIT pereHepaTopHMX
NpoLeciB.

3aBaskM JOCArHEHHSM KiHiYHOT hapmakonorii, pea-
GiniTawii Ta Hepoxipyprii B OCTaHHi pokv 3HA4YHO 30iNbLUM-
nacs TpUBAniCTb Ta SKICTb XUTTS TPABMOBaHUX XBOPWIX.
OpHak, He3BaXarouy Ha BENUYE3HNI HayKOBUI NPOrpec,
[OCSTHYTUI Y Ll ranysi, icHye 6araTo nuTaHb LLoA0 BU-
BYEHHSI TAKTUKN BELIEHHS MaLliEHTIB i3 TpaBMot xpebTa
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Ornaam

Ta MOXIIMBOCTEN BigHOBMEHHS (PYHKLIi NOLLKOAXEHOrO
CMVHHOTO MO3KY, SIKi 3anMLLIAIOTLCS HEBUPILLEHUMU. TOMY
OAHIEI0 3 HaaKTyarbHiLLMX Npobnem y TpaBmatonorii €
TpaBMaTWYHi Nepenomu, a TepanesTVYHI NigXoan npu
nikyBaHHi 3TIT € NepcnekTMBHOI ranyssto B Cy4acHii
NPaKTUYHiI TpaBMaTonorii.

BucHoOBKU

1. Ha ocHoBi cy4acHoi thaxoBoi nitepatypu npoge-
MOHCTPOBAHO BUCOKWIA NOTeHLjian i okasosy 6a3y Tepanii
i3 BUKOPUCTaHHsAM 30arayeHoi TpomboumTamm nnasmu
Ans pereHepaLii KiCTKOBOI TKAHWHW SIK HOBOI METOAMKM
ONTUMI3aLii Ta NPUCKOPEHHS 3arolBaHHS TKAHUHHUX
ypaxkeHb Ta KiCTKOBOI pereHepaLlii.

2. [loci He 30iNCHEeHO HanexHi KNiHiYHi AoCNiMKEeHHSs
oo edextmsHocTi Tepanii 3TT1, siki Bignosiganm 6 ycim
Cy4YaCHUM KpuTepisiM, 0COBMMBO B YMOBAX 3MEHLUEHHS
MiHepaniaaLii, 3rigHo 3 AOCTYNHUMM [DKepenamu haxoBoi
nitepatypu.

3. Tepania 3TI1 € nepcneKTMBHOKO rany3ato B MeauL-
Hi Ta 3acnyroBye HACTYMHUX CMIOCTEPEXEHD i AOCTMKEHb
K HOBMIA €CDEKTUBHMI | BE3NEYHMIN METO 3aCTOCYBAHHS
B NikapCbKi NpakTuLi.

4. 3actocyBaHHs nnasmu, 3dara4yeHoi Tpomboum-
Tamu, Ang CTUMynaLii oCTeoiHAYKTIBHUX NPOLECIB Aae
MOXIMBICTb BipOriZHO NMOKPALLMUTM pesyrbTaTy MikyBaHHS
NPy KOMMNPECIAHWX Nepenomax opraHiB Xpebuis rpyaHoi
Ta nonepeyHoi nokanisawii Ha hoHi 0CTeonopoay.

MepcnekTnBM NoganbLUMX AOCHiAKEHb NONAraloTh
Y KMiHIYHOMY OLHIOBaHHI MOXIMBOCTEN BUKOPUCTAHHS
3baraveHoi TpombouuTamy nNnasmMu Ans onTuMisauii
penapaTyBHOrO OCTEOreHe3y Ha Tri OCTEOMNEHii.
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3aranbHuU apTepiarnbHUK cToBOYp: natomopdoAoriuHi 3miHU
HeonepoBaHoI BaAU cepLs B AOPOCAOMY Bill

B. I. Tpuropinuyk?, K0. I. Kyauk*3, 0. |. boiko'?

*\bBIBCbKMI HALLIOHAABHWIA MEAWYHMIA yHIBEpCUTET iMeHi AaHuAa TaanLbKoro, YkpaiHa, 2K3 AOP «\bBiBCbke 06AacHe 6t0po

CYAOBO-MEAMUHOT ekcnepTuam», YkpaiHa, 2 K3 AOP «\bBiBCbke 06AaCHe natoAoroaHaToMiuHe 61opo», YkpaiHa

MpvpomxeHi Baay cepus B JOPOCIOMY BiLli CTAHOBNSATb A4OCTATHIO YaCcTKy cepen cepLeBoi natonorii. 3aransHuin aptepianbHui
cToB6yp (3AC) — Lie ofHa i3 NPUPOMKEHNX CEPLIEBMX Baf, SIKY ONUCYIOTb Y JOPOCIION0 HaceneHHs. bes XipypriyHoro BTpyyaHHst
XBOPi, SIKi BUXWBatOTb, LBUAKO CTalOTh HeonepabernbHUMM BHACTIAOK PO3BUTKY PaHHLOI 3acTilHOI cepLeBoi HedOCTaTHOCTI
Ta NereHeBoi rinepTeHaii.

MeTa po6oTu — aHani3 ayTonciiHoro BUNaaKy HeonepoBaHoi NPUPOMKEHOI Baay CepLs B 4OPOCIOMY BiLli.

Matepianu Ta meToau. BUKOPUCTOBYIOUM CTaHAAPTHI Ta €NEKTUBHI MCTOMNOMYHI METOAVKM, BUKOHAMM NaToMOpdONnorivyHniA
aHanis Bunagky cMepTi 33-piyHoro Yonosika 3 HEOMEPOBaHOK CKNaaHO MpupomxeHot Bagoto cepus — 3AC, aedekTom
MiKLLITYHOYKOBOI NepeTUHKN, cuHapoMoM EizeHmeHrepa.

Pesyniratu. MNig Yac cynoBo-MeanyHoOro JochimKeHHs Tina nomepsioro 33-piyHoro YonoBika BUSIBUNM NPUPOKEHY Bady cepus y
surnsgi 3AC i gedpekTy MixLwTyHOUKOBOT nepeTuHku. Big 3AC BigranyytoTbCst KOpOHapHi, NereHesi Ta MaricTparbHi apTepii Benv-
KOro Kora kpoBoobGiry. Baga cepust ycknagHunacs po3BuTkom kapaiomeranii (vaca cepust 1500 r) i3 rineprpodieto Miokapaa 06ox
LUNYHOYKIB | Np13Bena o AekomneHcauii cepLieBoi aisinbHocTi. Mig Yac narorictonoriyHoro gocnimkeHHs knanasa 3AC Bu3Haumnm
BOrHMLLAa hibpVHOIAHOMO HEKPO3Y, MIKCOMATO3Y, MOOAMHOKI CKyMYeHHs NiMOLMTIB, BOrHMLLIEBMIA (hIOPO3. Y Miokapgi npasoro Ta
NIBOTO LUMYHOYKIB CriocTepirany rinepTpodito, BOrHULLIEBI KOHTPAKTYpY Ta hparMeHTaLil KapaioMioLTIB, BUPAXKEHWIA MDKM S30BUI
HabpsiK, CKIepo3 CTIHOK APIOHUX iHTpPaMyparnbHMX apTepili i3 nepudokanbHUMK AinsHkaMy BakyorbHOT ANCTpodii kapaiomiouuTis,
BEMWKOBOTHWLLIEBWIN CTPOMOTEHHIA KapAioCKNepo3, iH(INsTpaLlito iHTEPCTULLO NOOAMHOKMMM NiMAoLMTaMK, AunaTaLiio NpoCBiTiB
NIMATUYHUX CYAWH. Y NereHeBin TKaHUHI BUSBANU ANAY3HUIA reMOCWAEPO03, MHOXVHHI IHTpaanbBeonspHi remoparii, Ckrnepos
CTIHOK PIGHWX NereHeBVx apTepil i3 hopMyBaHHAM [ABO- Ta TPUCTOBOYPOBMX NPOCBITIB, CKINEPO3 MixXanbBEONSAPHUX NEPETUHOK.
MopchonoriyHi 3miHM B Miokapgi Ta nereHsix NigTBepM;KYOTb 3aCTilHy CepLEeBY HEAOCTATHICTb i IereHeBy rinepTeHsito.

BucHoBku. OnncaHo yHikanbHWi BUNagok TPMBanoro BuxvBaHHs xBoporo i3 3AC 6e3 XipypriyHoro BTpyyaHHs. Komnnekc na-
TOMOPEOMNOrYHMX 3MiH LibOro BUNaAKY CBiAYUTbL NPO CEPLEBO-CYAVHHE PEMOAENIOBAHHS, LLIO NIEXMUTb B OCHOBI reMOAMHaMi4HOI
€BOMIoLii CKNagHOi NPUPOMKEHOT Baay cepLs Ta Aano 3MOory YOoroBiKOBi NPOXUTY A0 33 pokiB 6€3 XipypriYHoro BTpyYaHHsI.

061wt apTepUanbHbIi CTBOA: NaTOMOPPOAOrMUECKHE U3MEHEHHS HEONEPUPOBAHHOTO
Nnopoka cepaua Bo B3pOCAOM Bo3pacTe

B. WU. Mpuropuiuyk, 0. U. Ky3bik, 0. U. Boiko

BpoxaeHHble Nopoky cepaLa BO B3pOCIIOM BO3pacTe COCTABNSIOT 4OCTATO4HYHO AOMK0 CPeAm cepaeqHol natonoriu. ObLwymia
aptepuansHbii cteon (OAC) — 3T0 OfMH 13 BPOXKAEHHBIX CEPAEYHbIX MOPOKOB, KOTOPHIN OMUCHLIBAOT Y B3POCTONO HACENEHNSI.
Bes xvpypruyeckoro BMeLIaTensCTBa BbhkMBLLME 6OMbHble ObICTPO CTAaHOBSTCA HeonepabenbHbIMK BCIIEACTBUE Pa3BUTHS
paHHeN 3aCTONHON CepaeYHON HEQOCTATOMHOCTY M NIETOYHON TMMNEPTEH3NN.

Llenb pabotbl — aHanu3 ayTOI'ICVIl7IHOI'O Cny4asa HeonepmnpoBaHHOIo BPOXAEHHOIO NOpokKa cepLa BO B3POCIIOM BO3pacTe.

Matepuansi n metoabl. C UCNONb30BaHNEM CTaHAAPTHBIX 1 ANEKTUBHbBIX TMCTONOMYECKVX METOAVK NPOBEAEH NaToMopdho-
NorYyecknii aHanua cnyyas cMepTi 33-NETHEro MyXUMHbI C HEONEPUPOBAHHBIM CROXHBIM BPOXAEHHBLIM MOPOKOM CepAaLa —
OAC, netektom mMeokenya04KOBO Neperopoak1, CUHAPOMOM S3eHMeHrepa.

Pesynkrarbl. Mpy cyaebHO-MeayLIMHCKOM 1CCNeaoBaHWm Tena yMepLLEero 33-NeTHEro MyX4nHbl 06HapyeH BPOXAEHHbINA NMOpoK
cepaua B Buae OAC n gedbekta mesokenynoqkosom neperopoakut. Ot OAC oTBETBNSOTCA KOPOHAPHbIE, NIETOYHbIE U MaruCTparbHbIe
apTepum 6onbLUIOTO Kpyra KpoBoobpaLLeHust. Mopok cepaua OCNOXHUNCA pasBUTUEM kapavoMeranum (Macca cepaua 1500 1) ¢
runepTpodoven Mokapaa 060ux KenynoqKoB v NPUBEN K AEKOMMEHcaLMN CepaeUHO AesTensHOCTM. [py NatorncTonornyeckom
nccnenosaHum knanaqa OAC onpenensitoTcs o4arv uBPUHOMAHOTO HEKPO3a, MKCOMATO3a, EAMHUYHBIE CKOMIEHWS NMMDOLINTOB,
04aroBblii obpo3. B Mrokapae NpaBoro v NIEBOTO Xery[04KOB OTMeYeHa rnepTpodmnst, 04aroBble KOHTPAKTYPbI M dhparMeHTaLmm
KapAVOMMOLIMTOB, BbIPaXEHHbIN MEXMbILLEYHbIV OTEK, CKITepo3 CTEHOK MENKUX MHTpaMypasnbHbIX apTepuin ¢ nepudokansHbIMU
y4acTkamm BaKyorbHOW AUCTPOWM KapayoMUOLIMTOB, KPYMHOOHAroBbIA CTPOMOTEHHbIV KapAMOCKIEPO3, MHADUIBTPaLIVS MHTEPCTU-
LS €O0VHAYHBIMM TMMcpoLMTamMK, AunaraLms NpoCBETOB NMMMAaTUYECKUX COCYAOB. B nerovHomn TkaHu ycTaHoBmneH AudpdysHbIn
reMOCVEP03, MHOXECTBEHHbIE MHTPAANbBEONSPHbIE FEMOoppariin, CKIepo3 CTEHOK MENKMX NIETO4HbIX apTepuii ¢ hopMm1poBaHeM
[BYX- N TPEXCTBOMOBbIX MPOCBETOB, CKIEPO3 MEXamNbBEONSAPHbIX neperopofok. Mopdonormieckme USMEHEHUSI B MUOKapAE U
Nerknx NoATBEPXAAT 3aCTONHYIO CepaeHHY0 HEAOCTATOMHOCTb U NIETOYHYIO MNEPTEH3NIO.

BbiBogbl. OnucaH yHUKanbHbIA Criydait AnnuTenbHoro BbixueaHus 6onbHoro ¢ OAC 6e3 Xxvpyprudeckoro BMeLaTensCcTaa.
Komnnekc natoMopdonornyecknx U3MEHeHN ONCaHHOTO Crlyyast CBUAETENbCTBYET O CEPAEYHO-COCYANCTOM PEMOLENi-
pOBaHWMW, KOTOPOE NEXUT B OCHOBE reMOAVMHAMUYECKO JBOMIOLMM CIIOKHOTO BPOXAEHHOTO MOpoKa cepaLa v No3Bonmno
MY>KYMHE NPOXUTL 40 33 neT 6e3 XMpYpruyeckoro BMeLaTenbCTaa.
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Common arterial trunk: pathomorphological changes of unoperated cardiac defect
in adulthood

V. I. Hryhoriichuk, Yu. I. Kuzyk, O. |. Boiko

Congenital heart defects in adulthood constitute the sufficient proportion of cardiac pathology. The common arterial trunk (CAT)
is one of the congenital cardiac defects that is described in the adult population. Without surgical intervention, patients who
survived become inoperable quickly due to the development of early congestive heart insufficiency and pulmonary hypertension.

The purpose of the research is to analyze the autopsy case of unoperated congenital cardiac defects in adulthood.

Materials and methods. The pathomorphological analysis of the case of death of a 33-year-old male with untreated complex
congenital heart defect — CAT, ventricular septal defect, Eisenmenger’s syndrome was made using standard and elective
histological techniques.

Results. In the forensic examination of the body of the deceased 33-year-old male, congenital heart defect was diagnosed
as CAT and ventricular septal defect. Coronary, pulmonary and major arteries of a large circle of blood circulate from the CAT.
Congenital heart defect has been complicated by the development of cardiomegaly (heart weight 1500 g) with myocardial
hypertrophy of both ventricles and led to decompensation of cardiac activity. During the pathohistological examination of
the valve of the CAT we determined the foci of fibrinoid necrosis, myxomatosis, single accumulation of lymphocytes, focal
fibrosis. In the myocardium of the right and left ventricles we observed hypertrophy, focal contraction and fragmentation of
cardiomyocytes, expressed intramusc ular edema, sclerosis of the walls of the small intramural arteries with perifocal areas of
vacuolar degeneration of cardiomyocytes, stromal cardiosclerosis, isolated interstitial infiltration of lymphocytes, dilatation of
lymphatic vessels. In the pulmonary tissue diffuse hemosiderosis, multiple intravalveolar hemorrhages, sclerosis of the small
pulmonary arteries with the formation of two- and three-sided lumen, sclerosis of interalveolar membranes were detected.
Morphological changes in the myocardium and lungs confirm prolonged congestive heart failure and pulmonary hypertension.

Conclusions. We describe a unique case of long-term survival of a patient with CAT without surgical intervention. The complex
of pathomorphological changes of the described case testifies to cardiovascular remodeling, which is the base of hemodynamic

evolution of complex congenital heart disease and allowed the man to live up to 33 years without surgical intervention.

3 natonorieto cepLeBo-CyANHHOT CUCTEMU Pi3HOTO reHesy
Ta CTYMeHs TSHKKOCTI xuBYyTb Make 60 % ykpaiHuis.
LWopiuHo B Ykpaini 5000 giten (npudnmsto 1 %) Hapoa-
XytoTbCs 3 Bagamm cepug [1]. Maixe 75 000 gopocnux
MatoTb NPUPOMKEHY Bagy cepus [2]. HuHi, Zocsaratoum go-
pOCHIOro BiKy, NaLEHTV 3 NPUPOMKEHUMM Bafamu cepus
3MiHIOKTb CTPYKTYPY CEpLIEBO-CyANHHNX 3aXBOPIOBaAHD i
chopmytoTb yce Binbluy YacTKy cepeq LOPOCNoro Hace-
nexHs [5,7]. Tomy BUHUKAE HEOOXIAHICTb B onTUMi3aLlii
AKOCTI XWUTTS, couiani3alii Takux nauieHTiB, B3aemogii
nepiaTpis, kapaionoris i kKap4ioxipypris y BU3HAYEHHI
afleKBaTHOI TaKTUKM NiKyBaHHS [2].

3aranbHuit aptepiansHuii ctoB6yp (3AC) — cknagHa
NPUPOMKEHa Bafa cepus 3 HeCnpuATIMBUM nepebirom,
paHHiM PO3BMTKOM CepLIEBOI HEAOCTATHOCTI Ta NereHeBoi
rineptensii. 3AC y 16,6 % BunaakiB NOEAHYETHCS 3 CUH-
Apomom mikpogenewii 22911 xpomocomu. MoLumpeHicTb
Bagun ctaHoeuThb Bia 0,034 o 0,560 Bunagky Ha 1000
aiten, aki Hapogunucs xmeumn. Yactka 3AC cepeq
yCiX NPUPOMKEHNX BaZ cepus cTaHoBUTb Big 1,4 % 0o
2,8 %. LLlopoky B YkpaiHi HapomxyeTbcst Big 38 fo 56
aitent i3 3AC [2]. Tsbkka rinokcis BHACNiZOK cepLeBOi
HeL0CTaTHOCTI, fTereHeBOI rinepTeH3ii € NPUYMHOI BKpan
HECMPUATAMBOIO NPUPOAHOro nepebiry Baau — NpoTSrom
nepLuoro poky xuttsa nommpatote 80 % aitew [10]. bes
XipypriYHOro BTPyYaHHs XBOPI, SIKi BUXWBAIOTb, LLBUOKO
CTaloTb HeonepabenbHMM BHACMIAOK PO3BUTKY PaHHLOT
3acTilHOI cepLEeBOi HEAOCTATHOCTI Ta NlereHeBoi rinep-
TeHsii. He3axaroum Ha ue, onucyloTb OKpeMmi BUNagKu
BIDKMBaHHS xBopux i3 3AC 4o JOPOCIIOrO BiKy.

MeTta poboTtu

AHanis ayTonciHoro BUnaaKy HeonepoBaHoi NpUPoaXe-
HOI Baay cepus B AOPOCNOMY BiLli.
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BukoHann natomopdornoriyHuin aHania Bunagky cmepTi
33-piyHOro Yoso.ika 3 HEOMEePOBAHOK CKNAaAHO NPMPOA-
xeHoto Bagoto cepus — 3AC, AedeKToM MiXKLLITYHOUKOBOT
NePETUHKK, CUHAPOMOM En3eHmeHrepa. MNatoricTonoriyHi
3MiHW TKaHUHKM CepLs, aopTu Ta NepudepuyHIX apTepin
BMBYMIN 3 BUKOPWCTaHHSM CTaHAAPTHUX Ta €NEKTUBHNX
ricTONoriYHnx mMeToguk (3abapBrneHHs reMaToKCUmiH-
€031HOM, MikpodycumHoM 3a BaH [i30HOM, pe3opumH-
dyKCMHOM 3a XapTom).

Pe3yAbTaTh Ta iX 06roBopeHHs

BukoHanu cynoBo-meanyHe AOCTIMKEHHS Tina nomepro-
ro 33-piuHoro yonosika B K3 JTOP «/TbBiBCbKe obnacHe
6t0p0 CyZOBO-MeANYHOI ekcnepTnau» (BUCHOBOK N2
642/2013). Yonosik nomep yaoma o npuisgy bpuragm
LIBMAKOI AONOMOrK. 3 AaHUX MEAWUYHOI KapTku amby-
NaTopHOTO XBOPOTO BiAOMO, LLO B YOMOBIKA B PAHHLOMY
AVTSYOMY BiLli AiarHOCTyBanv CKNagHy NpUpomKeHy Bagy
cepus — 3AC, 3 NpuBoAaY YOro NikyBaBcs CTaLioHapHO 1
ambynatopHo. Big kapaioxipypriYHOro BTpy4aHHs XBOpUi
KaTeropuyHo BigmoBnsaBecs. Bigomo, Wo 3a micaub o
cmepTi nepebyBaB Ha CTaliOHapHOMY JlikyBaHHi. Mpu
Ha[XOMKeHHI MaB CKapru Ha 3aauLLKy Yy CNOKOI Ta fiJ vac
HEe3HaYHUX (i3UYHIX HaBaHTaXeHb, BifUyTTs nepebois y
po6oTi cepLsi, Hanaam cepuebuTTs, 3aranbHy cnabkicTb.
O6’eKTUBHO: LLKIpHI NoKpwmBY Bnigi, cuHi, yncTi. Cepuesi
TOHW PUTMIYHI, aKLEHT ApYroro TOHY Hag aopTol, Ha
nereHeBil apTepii BUCNYXOBYETbCS CUCTOMNO-AiacToniy-
Hui wym, YCC 80 ya/xs, AT 130/80 mm pt. cT. MNig yac
YNETPa3ByKOBOTO OOCTEXEHHS CepLisi crocTepiranu npu-
pomxeHy Bagy cepus: 3AC, nereHeBa apTepis Biarany-
XKYETBCA Bifl 20PTM, BUHAYAETHLCS CTEHO3 | HEAOCTATHICTbL
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CMiNbHOro apTepiansbHOro KnanaHa, BUCOKa nereHesa
rinepTeHsia (4 CTyniHb), pisko BupaxeHa rinepTpodis
000X LUMYHOYKIB, 3HWXEHA CKOPOTNMBA 3aTHICTb MIBOrO
LunyHouka, ®B = 25 %. KniHiuyHuii giarHo3: npupomkeHa
Baga cepus. 3AC, fedekT MiKLLIYHOYOKOBOI NEPETUH-
K1, cuHgpom Ensenmenrepa. JlereHesa rineptensia 4
ctynenst. CH IIB cr.

i yac cynoBo-MeanyHOro AOCHIMKEHHS BUSHAUMUK:
cepLie KynscToi popmu, 3Ha4HO 3BinbLueHe B poamipax —
20,0 x 17,0 x 16,0 cm, maca— 1500 r (Hopma—8,5 % 10,0
x 3,5 cm, maca = 270-320 r) (puc. 7).

lNpasi Ta nisi Kamepu cepus AunaToBaHi, MIiCTATb
piaKy KpOB i TEMHO-4YEPBOHI 3ropTkM KpoBi. [prcTiHKOBMUI
eHZoKapa Npo30opui, rmaakuin. Knananu cepus copmo-
BaHi NpaBWIIbHO, KNanaHHWA eHOoKapz — i3 NOOAVHOKMMM
ropoUCTMMM MOTOBLUEHHSAMU, YTBOPEHUMU KPUXKUMM
6nigo-KoBTMMM Macamm. lNepumeTp MiTpanbHOro knana-
Ha — 11,0 cm (Hopma — 10,0 cm), TPMCTYNKOBOrO krana-
Ha — 12,0 cm (Hopma — 11,5 cm). ToBLUWHA CTiHKW NiBOTO
LnyHouka — 2,3 cM; npaBoro — 2,2 ¢M (Hopma — 1,2 cm
Ta 0,3 cm BignoBiaHo). Miokapa 4YepBOHO-KOPUYHEBU,
3 MHOXMHHKUMM CTPIYKOMOAIGHMMM NpoLlapkamm LWinb-
HOI 6nigo-Cipoi TKaHWHKM, AiNsiHKamMu HepiBHOMIPHOTO
KPOBOHAMOBHEHHS, LWinbHWiA. OBanbHe BIKHO 0bniTe-
poBaHe. BusHaumMnm Benukuin nigknanaHHUn gedekT y
MeMOpPaHO3HiIl YaCTUHI MiXLUNYHOYKOBOI MEPETUHKM,
aiameTp — 3,5 cm. BctaHosunu, Wwo Hag AedekTtom Big
OCHOBM cepLis BiaxoamTb eanHa aptepis — 3AC, Big kol
BiAranyXyrTbCA KOPOHapHi, nereHesi Ta maricTparnbHi
apTepii Benvkoro kona kpooobiry (puc. 2).

IHTMMa 3AC i3 MHOXUHHUMM XOBTUMU MNsSiMamu Ta
CcMyramu; knanaH — nepumetpom 5,0 cM, npeacTasneHui
TpbOMa MiBMicALEBUMM 3acniHkamu. Ha BigcTani 2,5 cm
i 3,0 c™ Big piBHS CMHOTYBYNSIPHOTO 3'€AHAHHS 3 BiANO-
BigHMX GOKIB BiOXoasiTb OKPEMO NiBa Ta NpaBa fereHes.i
aprtepii. Big gyrv 3AC BigranyxyroTbCsi NIEYOrOIOBHNIA
cToBOYp, MiBa 3aranbHa COHHa Ta niBa NigKno4YMyHa
apTepii. BepxHsl Ta HUXHS MOPOXHWCTI BEHW BNagatoTb
y NpaBe nepeacepas; YoTvpy NEereHeBi BeHn — B niBe
nepencepas; CTaH iHTUMK CyaouH — rnagka, 6nuckyya.
KopoHapHi apTepii — NpocBiTh BinbHi, CTiHKX MOTOBLLEHI
[0 0,1 cm wnaxom dibposHo-ninigHMx Gnawok. Jlereni —
LLiNbHi, TEMHO-BULLHEBOTO 3abapBneHHs1, Npu po3pisi 3
MOBEPXHi CTiKae TEMHa KPOB.

MMpw natoricTonoriyHoMy AocnifkeHHi knanana 3AC
BM3HAYMMM BOrHMLLA (hiGPUHOIOHOTO HEKPO3Y, Mikcoma-
TO3Y, NOOAMHOKI CKYMYeHHS MiMEOLUTIB, BOrHULLEBUIA
¢ibpos. Y miokapai npaBoro Ta NiBoro LUYHOYKIB CMo-
cTepiranu rinepTpodito, BOrHULLEBI KOHTPAKTYpW Ta
(pparmeHTaLii kapaioMioLWTIB, BUPAXKEHUIA MXXM'S30BUI
HabpsiK, CKIEPO3 CTIHOK APIGHMX iIHTPaMyparnbHUX apTepin
i3 nepudokanbHUMKU AinsHKaMy BaKyoribHOI ANCTPOil
KapAiomiouuTiB, BENMUKOBOTHULLEBUA CTPOMOTEHHUN
Kapgiocknepos, iHinbTpaLito iIHTEPCTUL NOOAUHOKM-
Mu nimcoumTamu, aunarawiio NpocsiTiB NiMdaTUiHNX
cyavH (puc. 3).

Enikapg — opibHOBOrHMLLEBMI (hiGPO3, iHGiNbTpaLis
NooAVHOKMMK NiMcpoumnTamm Ta dibpobnactamu. Jlisa
KOpOHapHa apTepist — CermeHTapHa rinepnnasis iHTmm
BHACIIAOK CKYMYEHHS MaKoM 130BYX KITiTUH, MOMIPHUI
¢hibpos megii. AopTta (HagknanaHHa YyacTuHa yrm) — iHTu-
Ma i3 cerMeHTapHoI0 rinepnnasieto BHacnifok CKyn4yeHHs
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Puc. 1. 3aranbHuii aptepianbHuii ctoB6yp: kapaiomeranis (1500 r), rineptpodisi CTiHKM NpaBoro
Ta niBoro wnyHoukis. Makponpenapart. Yonosik, 33 poku, K3 NOP «JIbBiBCbke 0BnacHe Gtopo

CYAO0BO-MEANYHOI eKcnepTuamn», BUCHoBOK Ne 642/2013.

(L

Puc. 2. aranbHuit apTepianbHui cToBOYp, Bif SIKOTO BiframnykyloTbCsl KOPOHAPHI, nereHeBsi apTepii,
BifkpUTe OBarbHe BiKHO; BENUKMIA JepeKT MiXLLTYHOUKOBOI NepeTuHK. Yonosik, 33 poku, K3 NNOP

«JIbBiBCbKE 0BracHe 610po CyA0BO-MEANYHOI ekcrepTUamny, BUCHOBOK Ne 642/2013.

rnagkoM’si30BUX KMiTUH, Yy Megji cnocTtepirany noMipHuin
(hibpos, ANCTPOIYHI 3MiHM EMacTUYHKX BOMOKOH, aABeH-
TWLis 3 03HaKamK cKreposy vasa vasorum. B nerexesiit
TKaHWHI BUSIBANY AUEY3HWA reMocnaepos, MHOXUHHI iH-
TpaanbBeonspHi remoparii, iHTpaanbBeoNsPHUI HAOPSIK,
CKrNepo3 CTIHOK NlereHeBux apTepin ApibHoro kanibpy
3 hopMyBaHHSIM [BO- Ta TPUCTOBOYPOBMX MPOCBITIB,
CKIIEPO3 MiXKarnbBEONsPHUX NEPETUHOK (puc. 4).

OTxe, NpUYMHOK cMepTi 33-piYHOro YosoBika cTa-
na npupomxeHa Baaa cepus y surnagi 3AC i gedexty
MIKLLYHOYKOBOI NEPETUHKY, LLIO YCKNaaHWUnacs kapgio-
meranieto i3 rineptpodieto Miokapga 060X LUMYHOUKIB
Ta npu3Bena A0 AeKoMneHcallii cepLeBoi AisinbHOCTI.
B miokapai Ta nereHsx BUSBUIM MOPAONONiYHI 3MiHM,
Lo NiATBEPMAXKYIOTb 3aCTiliHy cepLeBy HEQOCTATHICTb i
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Puc. 3. Miokapg i3 rineptpodieto kapaioMioLuTiB, BOTHULLEBMM KOHTPaKTypamm Ta (hparMeHTaLlieto,
CKMEPO30M CTiHKU ApPiBHIX iHTpaMypanbHUX apTepiii i3 nepudokanbHUMK AinsHKaMI BakyorbHOT
anctpodii kapaiomiounTis i Mixm'si30BUM HabpsikoM. 3abapBneHHsi pe3opLUH-(pyKCUHOM 3a
Xaptom. 36. x100. Yonosik, 33 poku, K3 JTOP «JIbBiBcbke 0briacHe 6topo cynoBo-MeanyHoT exc-
nepTuany, BUCHOBOK Ne 642/2013.

Puc. 4. Ierei: BorHuLesi remociaepo3 (1), iHTpaanbBeonsipHuii HaBpsik (2), Ckepos MixanbBeonsip-
HUX NepeTUHoK (3), apTepionocknepos (4). 3abapareHHs remaTokcuniHoM Ta eosiHoM. 36. x40, Yorosik,
33 poku, K3 JTIOP «JbBiBCbKE 0BnacHe 6topo cynoBo-MeauyHoi ekcriepTuany, BicHoBOK Ne 642/2013.
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nereHeBy rinepTeHsito. Lie BOrHULLEBI KOHTPaKTYpu Ta
dhparmeHTaLii KapAioMioLMTIB, BUPAKEHWIA MiXKM A30BUIA
HabpsiK, CKIEPO3 CTIHOK APIGHMX IHTPaMyparbHUX apTepin
3 nepuokanbHUMKM AinsiHKaMu BaKyonbHOI AMCTpodii
KapgiomioumnTiB, BENUKOBOrHULLEBUN CTPOMOrEHHUNA
Kapaiocknepos, iHgineTpaLlis iIHTepCTULLiH0 NOOANHOKAMM
nimdpoumTamu, gunartawlis NpocBiTiB NiMaTUYHUX CYAWH.
Y nerexsix — oudy3HUin reMocuaepos, iHTpaansBeonsp-
HUI Habpsik, apTepionocknepos. BapTo Big3HaunTK, Wo
CynyTHIO NaTOSONit0 B YOMOBiKa HE BUSIBUMW.

Y po3BuHYyTUX KpaiHax cBiTy cepen ocib i3 3AC oo
16-18 pokiB foxmBatoTb 85-96 % npooneposaHux [3,7]. Y
LocnimKeHOMY BUNaaKy NaLieHTy He BUKOHYBaIM XOAHMX
iHTEPBEHLiHIX BTPyYaHb, HE3BaXatouu Ha Lie, 3ararnbHa
TpMBaNICTb XMUTTS cTaHoBMMa 33 pokw, Lo 06rpyHTOBYE
MOro yHikanbHicTb. Lle, Ha Hally AymKy, NoB’si3aHo i3
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reMoA1HaMIi4HOI0 eBOMIOLIEI0 CKNaAHOT BPOMKEHOT Baam
cepus. FfemoguHamiyHi 0CoONMBOCTI BaW BU3HAYAKOTLCS
CcTaHoM kpoBoobiry B Manomy koni [9]. 3a ymoB nigBuLLe-
HOTO NEreHeBOro KPOBOTOKY 3 HA3bKVIM OMOPOM Y CyAMHAX
nereHb, TUCK y NEreHeBrX apTepisax JOPIBHIOE CUCTEM-
HOMY, L0 € MPUYMHOK BUCOKOI NEreHeBOI rinepTeHaii.
YacTille BUHUKaE B AiTeN paHHbOrO BIKY, CYrNpOBOAXKY-
€TbCS CEpLIEBOK HEAOCTATHICTIO, PE3VUCTEHTHOI A0 Te-
panii. LliaHo3 moxe He cnocTepiratvcs, OCKinbku BEnvka
KINbKICTb KPOBi OKCUrEHYETLCS B NIEreHSX i 3MiLLYETbCA
Yy LUMYHOYKaX Yepes Benukuid AedeKT MiXKLLIYHOYKOBOT
NePETUHKU. AKLLO NnereHeBuiA KPOBOOGIr HopMarbHUI a60
[eLwo 36inbLeHWA, OMip Y CyauHax nereHb 36inbLweHui,
CKV KPOBi HE3HAYHO BUPAXXEHMI, CEpLieBa HELOCTATHICTb
BIZICYTHS, LiaHO3 He BUSHAYaETLCS. SHDKEHNIA NereHeBuiA
KpoBOOGir BHACMIZOK CTEHO3Y NereHeBoi apTepii CynpoBo-
[PKYETBCS MOCTINHUM LliaHO30M Y 3B’S13KY 3 MOPYLLEHHSM
oKkcureHadii kposi [2,8].

Mpn 3AC Big OCHOBM Cepusl BIiOXOOAUTb OAHA BEmnw-
Ka apTepianbHa cyauHa, sika 3abesnedye CUCTEMHUNA,
KOpOHapHWI | nereHeBnin KPOBOOBIr. Po3pi3HsAoTb M'aTb
TvniB 3AC 3a R. W. Collett i J. E. Edwards (1949) [4]. Tun
| — equHUIA CTOBOYp NereHeBOi apTepii Ta BUCXiAHa aopTa
BiZX0OSATH Bif 3aranbHoro ctoBbypa, mpaBa i niBa iereHesi
aprepii — Bin kopoTkoro nereHeBoro ctoebypa. Tvn Il - nisa
11 NpaBa nereHeBi apTepii po3TaLLoBaHi NOpyu i BiAXOAATb
Bif 3aaHBOI ab0 fopcanbHoi CTiHkW TpyHkyca. Tun Il — obu-
[Bi nereHeBi apTepii BiOXOAATb HE3aNeXHO OAHa Bif iHLLOI
Ha pi3HUX PIBHSX TPYHKYca. Tun IV — BigCyTHICTb nereHeBux
apTepilt, BHACIIAOK YOro KpOBOMOCTa4YaHHs NereHb 3ainc-
HIOETbCA Yepe3 BpoHxianbHi apTepii, WO BiAXoAATb Bif
HUM3XigHoi aopTn. Tun V — aopTo-nereHesa eHecTpaLisi.
OpHak nisHilLe goseaeHo, Wwo tvn IV HanexwuTb 4o iHLWOT
naTonorii — aTpesii nereHeBoi apTepii.

Kpim BUAaineHHs Tpbox ocHoBHUX TuNiB (A1-A3), Wwo
BI3HAYalOTbCS BapiaHTOM BiAXODKEHHS NEreHeByx apTe-
piin, R. Van Praagh (1965) [10] 3BepHyB yBary Takox Ha
HasBHICTb AeeKTy MKLLMYHOYOKOBOI NepeTuHku (Tvn A)
abo 1oro BiacyTHIiCTb (Tn B), a Takox Buainue Tun A4,
Konu e rinonnasis abo nepepsaHa ayra aoptu [6].

Y HaBeeHOMY BMMaZKy BCTAHOBMEHO, LLO Bi OCHOBM
cepus BioxoauTb eaunHa aptepist (3AC), Big sikoi Bigrany-
XYHOTbCA KOPOHApPHiI, NEreHeBi Ta MarictpanbHi apTepi
BEMMKOro Komna kpooobiry — tvn A2.

JedekT MKLLINYHOYKOBOT NEPETUHKN BBaXalTb
manbgopmaLieto, Lo nos’szaHa 3 3AC. Hanpswm wyHTa
3aneXuThb Bif CMiBBIAHOLIEHHS CYAUHHOI CTIMKOCTI MiX
CUCTEMHOIO Ta JlereHeBoK Lmpkynsuieto. LLyHT nisoro
LUMYHOYKa 3a3BUYall HABHUI HA PaHHIX CTafisx XUTTS,
a e Npn3BoauTb A0 3acTiHOI CepLEeBOi HEAOCTATHOCTI B
HemoBnisT i3 3AC. Yepes feskuin yac 30inbLUEHHS TUCKY
B CUCTEMI NNErEHEBOT0 KPOBOOKIry NPOSIBNSETHCS CYANH-
HUM PEMOAENIOBAHHAM Y BUIMSAAI iHTUMansHoro ¢ibpo-
€nacToay, LU0 NPWU3BOANTL 40 PO3BUTKY BAXKOI NereHeBsol
rinepTeH3ii 3i 3aMiHOKO HanpsaMmy LWyHTa (cuHapom Ensen-
MeHrepa) [6]. AHaTOMIYHI NOPYLUEHHS, O HasiBHI Mpu
KoMMnekci EnseHmeHrepa, CnpuumHsoTh Baxki poanagmn
reMmoauHamiky. Benvkui gedekt MiKLLITYHOUKOBOI nepe-
TWHKM @60 ii NOBHA BiACYTHICTb, @ TAKOX 3MiLLEHHSI aopT
BMPaBO 3yMOBMOOTb BUHUKHEHHS! BEHOAPTEPIANbHOr0
LUYHTA 1 NOTPAnmsHHS B a0pTY 3MiLLaHOi, MarloOKCUreHo-
BaHOI KPOBI, LLI0 HAAXOANTL 3 060X LLYHOYKIB. Komnnekc
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EViseHmeHrepa cynpoBOAKyETbCS NIABULLEHM TUCKOM Y
NEereHeBil apTepii, KOTpe MoXe AopiBHIOBaTY abo HaBIiTb
nepeBuLLYBaTH TUCK B @OpTi, LU0 NPU3BOAMTL A0 Criasmy
npekaninspis i PO3BUTKY NereHeBoi rinepTensii. 3rogom
CTIHKM NIereHeBUX CyauH 3Ha4HO TOBLLIAIOTb, BUKMMKaKUM
nopyLueHHs andysii kucHio 3 anbaeon. Y Bunagkax 3AC
CVHAPOM ElizeHMeHrepa — 0CHOBHa MpWYMHA BIKVBAHHS
XBOPWX Y AOPOCHOMY BiLli 6€3 XipypriyHOi KopekLii.

BucHoBKu

HaBenu yHikanbHUn BUNagoK TPMBANOro BUKUBaHHS
xBoporo 3 3AC 6e3 xipypriuHoro BTpyyaHHsi. Komnnekc
naToMopONOriyHMX 3MiH LibOro BUNaAKy CBig4ATb Npo
CepLeBo-CyaANHHE peMOAEntoBaHHs, sike NPOSIBNAETLCS
CTPYKTYPHO-TEOMETPUYHUMM 3MiHaMW CepLIEBOrO M'si3a
y BUrMAAI eKCUeHTPUYHOI rinepTpodii Ta gunarauii
MOPOXHUH cepus. Mpouecn pemoaentoBaHHS NoB'A3aHi
3i 3pOCTaHHAM IHTEPCTULIMHOIO KOMMOHEHTa MioKapaa,
TO6TO 3 PO3BUTKOM CKINEPOTUYHOI NepebyaoBM TKaHWHM
miokapaa Ta enikapza, iHTpaMyparnbHUX KOPOHapHMX
apTepin cepus. Lie cBoepigHuin MopdponoriyHni Mapkep
cepLieBoi HeoCTaTHOCTI, Lo nporpecye. OnncaHo mexa-
Hi3M reMoMHaMi4HOT eBOmtoLii CKNaaHOi NPUPOMKEHOT
BaJu cepus i3 TpMBanMM NePIofoM BUKMBAHHS.

MepcnekTuBM NoganbLUMX AOCHiIAKEHb NONAraloTh
y 3'sCyBaHHi NpOLECIB CEpLIEBO-CYANHHOMO PEMOZENto-
BaHHS MPU CKNagHUX NpUPOMKEHUX i HabyTux Bagax
cepus y Bunagkax 6e3 xipypriyHoi Kopekuii.
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