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Llenb pa6oTbi — u3y4nTb BNusiHWE runepypukemii (IY) Ha yHKLMOHaMbHY0 CNOCOBHOCTL MUOKapaa 1 MOPdOnoruio 3puTpo-
LIMTOB y NALMEHTOB C apTepuanbHoii runepteHaven (Al), OLEeHUTb BO3MOXHOCTU X KOPPEKLUMN HU3KOUHTEHCWUBHOW Na3epHoi
Tepanueit (HAJT).

Marepuansi v metogpbl. 82 nauveHTa ¢ Al Gbinv pasneneHbl Ha 2 rpynmbl B 3aBUCKMOCTY OT YpoBHS MoyeBor kucnotbl (MK): rpynna
Al' - 40 nauveHToB ¢ Al 1 HopmanbHbIM yposHeM MK; rpynna Y + Al — 42 naupeHTa ¢ Al B codetanum ¢ Y. BeinonHsanm pactpo-
BYHO AMEKTPOHHYHO MUKPOCKOMNIO, CyTOYHOE MOHUTOpUpoBaHue Afl, axokapavorpadmto. C nevebHoi Lienbto nposeaeH kypc HAIT.

Pesynerartkl. B rpynne Al + Y Hanunumne TY 06ycrnoBuno sHauntenbHOE yBENMYEHNE CTeNeHN novkunoumTtosa — ao 24,4 %
naumeHToB no cpaBHeHnto ¢ 17,7 % GonbHbix rpynnsl Al Mexay yposHem MK, noikunoumnTosom 1 nHaekcom Teu ycTaHoBneHa
yMepeHHas npsimast KoppensiumoHHas cessb. MNocne npoeeaerns HANT B rpynne Al yCTaHOBNEHO CHBKEHWE NONKMOLMTO3a Ha
15,1 %, B rpynne Al + Y —Ha 29,9 %. B rpynne 'Y + Al" ymeHbLueHne MK coctasuno 18,7 %, B rpynne Al — 3,9 %. [loctoBepHas
OfHOHanpaBneHHas auHammuka nokasarenet MK (A% -18,7) n novkunountosa (A% -29,9) B rpynne Y + Al AokasbiBaeT ponb
MK B pa3ssuTum nomkunountosa. Mocre OKoHYaHNS NeveHns Npon3oLLIo CHKeHe cpegHeaHesHoro CALL B obeunx rpynnax Ha
8,2-9,0 % v pocTurHyTo CHxeHue nHaekca Teun Ha 29,3 % B Y + AT rpynne v Ha 9,5 % B rpynne Al

BbiBoabl. MNpumeHeHne HUJIT no3sonseT JOCTOBEPHO CHWU3UTL ypoBeHb MK, cteneHb nonkunoumtosa, ALl u, cooteet-
CTBEHHO, YNyULUNTb PyHKLIMOHASBHYH CMOCOBHOCTL M1OKapaa NEBOTo Xenyaouka y nauneHTos ¢ Al B koMopbugHocTy ¢
rmnepypukeMueit N NOMNKMMOLMTO30M.

Kopekuis ¢pyHKLioHaAbHOI 3AaTHOCTI MioKapAa Npu apTepiaAbHil rinepreHsii
B KOMOPO6IAHOCTI 3 rinepypukeMi€lo Ta NOUKIAOLMTO30M

€. \. KoBaneHko, 0. K. MenexoBeLp, B. ®. Oproscbkuid, 0. B. MenexoBeLb

MeTa poboTu — BrB4MTM BNAMB rinepypukemii (MY) Ha yHKLiOHaNbHy 30aTHICTb Miokapaa Ta Mopdhonorito EpUTPOLMTIB Y NaLieHTIB
3 apTepianbHoto rineprexsieto (Al'), OLIHATI MOXITMBOCTI iXHBOT KOPEKLi 38 JOMOMOTOH HU3BKOIHTEHCWBHOI NasepHoi Tepanii (HINT).

Marepianu Ta metogu. 82 nauieHTv 3 Al nogineHi Ha 2 rpynu 3anexHo Big piBHs ce4oBoi kucnotu (CK): rpyna Al — 40 nauieHTis 3
AT i HopmanbHum pisHem CK; rpyna Y + Al — 42 nauieHTn 3 ATy noegHaHHi 3 Y. BykoHyBanu pacTpoBy eneKTPoHHY MIiKpOCKOito,
n060BuMIn MOHITOpUHT AT, exokapgaiorpadito. 3 nikyBanbHo0 MeTo npoeeaeHo kypc HIJT.

Pesyniratu. Y rpyni AT + 'Y HasiBHiCTb Y 3ymoBuna cyTTeBe 3BinblUeHHs CTyneHs novkinouutody — Ao 24,4 % naujeHTiB
nopisHsHO 3 17,7 % xBopux rpynu Al Mix pisHem CK, noiikinouuTo3om Ta iHgekcom Tei BCTAHOBUMM MOMIPHUIA NPpsIMUiA Kope-
nauinHnui 3s'a3ok. Micns kypey HIIT y rpyni AT Bin6ynocs 3HuxeHHs nokinoumTtody Ha 15,1 %, y rpyni Al + Y —Ha 29,9 %. Y
rpyni Y + Al ameHwwerHs CK ctaHosuno 18,7 %, y rpyni AT — 3,9 %. BiporigHa ogHocnpsimoaHa auHamika nokasHukis CK (A%
-18,7) Ta noukinountosy (A% -29,9) y rpyni I'Y + Al goBoauTts ponb CK B po3BuTKy novikinoumtoay. Iicns 3akiHYeHHs nikyBaHHs
Binbynocs 3HxeHHs cepeaHboaeHHoro CALL B obox rpynax Ha 8,2-9,0 %, AocsArHyTO 3HKeHHs iHaekcy Tei Ha 29,3 % y rpyni
IY +AliHa 9,5 % y rpyni Al

BucHoBku. 3actocysanHs HIJIT gae amory BiporigHo 3Hn3unTu piseHb CK, cTyniHb nomkinouuTosy, AT i, BignoBigHO, NoninwmTm
(hyHKLIIOHANBHY 3aaTHICTb Miokapza NMiBOro LUNyHO4Ka Y naieHTiB 3 A"y KOMOpGIAHOCTI 3 rinepypuKeMIEto Ta NOKINoLUTO30M.

Correction of functional capacity of myocardium in arterial hypertension associated
with hyperuricemia and poikilocytosis comorbidities

Ye. L. Kovalenko, O. K. Melekhovets, V. F. Orlovskyi, Yu. V. Melekhovets

Aim. To study the influence of hyperuricemia (HU) on the functional capacity of the myocardium and erythrocytes morphology
in patients with arterial hypertension (AH) and to estimate the possibility of their correction using low-level laser therapy (LLLT).

Materials and methods. Atotal of 82 patients with AH were divided into two groups depending on the level of uric acid (UA): group AH —
40 patients with AH and normal UA level; group HU + AH — 42 patients with AH in combination with HU. Scanning electron microscopy,
24-hour blood pressure monitoring and echocardiography were performed. LLLT course was performed for the therapeutic purpose.

Results. A significantly increased degree of poikilocytosis up to 24.4 % of patients in the AH + HU group was caused by HU
compared with 17.7 % of patients in the AH group. A moderate direct correlation was established between the level of UA, poi-
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kilocytosis and Tei index. After LLLT, poikilocytosis was reduced by 15.1 % in the AH group and by 29.9 % in the AH + HU group.
The decrease in UAwas 18.7 % in the group AH + HU and 3.9 % in the AH group. The significant unidirectional dynamics of UA
indices (A% -18.7) and poikilocytosis (A% -29.9) in the group AH + HU has proved the role of UA in the development of poikilocy-
tosis. After the treatment, the mean daily SBP was 8.2-9.0 % decreased in both groups, and Tei index was decreased by 29.3 %

in the AH + HU group and by 9.5 % in the AH group.

Conclusions. The use of LILT can significantly reduce the level of UA, degree of poikilocytosis, BP, and thus improve
the functional capacity of the left ventricular myocardium in AH patients with hyperuricemia and poikilocytosis comorbidities.

B coBpeMeHHO KNMHNYECKON MeaULIMHE apTepuanbHyto
runepTeHsmto (Al) paccmaTpuBatoT Kak MOAMAULMPYEMbIN
(hakTop prcka OCTPbIX COCYANCTLIX KaTacTpod (MHGapKT
MUOKapaa, VWEMUYECKNA U remoppariyecknii UHapKT
TONIOBHOTO MO3ra, AUCCEKUMS aopTbl, FaHrPeHa HDKHUX
koHeuyHocTen) [1]. Coyetanne Al ¢ meTabonuueckum
CVMHAPOMOM NPUBOAMT K YCKOPEHMIO MPOrpeccMpoBaHis
COCYAMCTBIX OCNIOXHEHWI [2]. Hecobntoaerune koMmnnaeHca
npy KOMOPOMAHBIX COCTOSHUSX yXyALaeT nporHo3 [3] u
obycnaBnuBaeT He0bXOAUMOCTb Pa3BNTUS HOBBIX METOAMK,
BO3ENCTBYIOLLMX OHOBPEMEHHO Ha Pa3HbIe NaToreHeTu-
yeckyie 38eHbs. OMH 13 KOMMOHEHTOB METabonM4eckoro
cuHapoma — runepypukemust (IY) — npusHaHa BECOMbIM
thakTopom pucka, BNMSIOLLMM Ha PEONOTMYECKUE CBOICTBA,
M3MEHSIHOLLIME )XECTKOCTb COCYANCTON CTEHKM, MOPEONoriko
3PUTPOLMTOB U X CNIOCOBHOCTH K CriaknpoBaHuto. Mave-
HeHMst MOpONOor M SPUTPOLIUTOB MPUBOANT K MOBBILLEHNHO
BSI3KOCTM LIEMBHOM KPOBY MPUBOAMT K YBENWYEHWIO Nepu-
¢hepunyeckoro cocyamcToro ConPOTUBMNEHUS], YTO BbI3bIBAET
YBENWUYEHIE NOCTHArPY3KV Ha MOKapA NIEBOTO Xenyaouka
(ITX) [4]. UiccnenoaHws No BIUSIHWKO YPOBHS MOYEBOW KUC-
notbl (MK) CbIBOpOTKYM KpOBM Ha MOPOIIOTI0 3pUTpoLMTa
MoKa3bIBaloT CyLLECTBOBaHE CBA3N Mexay ypoBHeM MK 1
LUMPWHOW pacnpenenenuns aputpounTos (LLIPJ) y 6onbHbIx
¢ apTepuanbHoi runepteHsueit (Al [5]. MacwtabHoe
“ccnefoBaHWe Ha MPakTUYecKy 3A0POBbLIX MNIOAAX He
nokasasno B3anmocBssb Mexay yposHem MK u LIP3, uto
CBWOETENbCTBYET O CYyLLECTBOBAHUM AOMNOMHNTENbHbIX
naToreHeT4eckux mexaHnamos Al [6]. Mpwu u3yyeHnm Bnu-
SHWS TUNEPYPUKEMUM Ha (DYHKLMOHAMBHYIO CMOCOBHOCTB
MMOKap/aa JTeBOrO Xeryao4ka B aBTOPUTETHOM UCCMEeA0Ba-
Hu1 «Framingham Offspring» oueHeHbl axorpadmyeckme
rnokasaTenu s YCTaHOBMNEHUS CUCTONUYECKON ANCHYHK-
LM Mrokapaa y GonbHbIx noaarpoii. B pesynerare gons
obcnenoBaHHbIX C CUCTONMMYECKON AUCYHKLUMEH Cpeau
MaLyWeHTOB C runepypukemueii coctasuna 12,7 % npotvs
3,5 % GonbHbIX B KOHTpONbHOW rpynne [7]. Manousy-
YeHHbIM OCTaeTCsl BOMPOC O BAWSIHUM TUMEPYPUKEMAN Ha
[JMaCTONMYECKYHO 1 KOMMIEKCHYO CUCTONOANACTONUYECKYHO
hyHKUMIO MUOKapaa. BO3MOXHOCTU HWU3KOWHTEHCUBHOM
nasepHon Tepanueint (HUIT) oTHOCUTENBHO KOppeKuun
(hyHKLMOHaNbHON CnocobHOCTM MUokapaa O6bSCHSIOT
BbICBODOXAEHMEM [OMONHATENBHOIO KONMYECTBa OKCuaa
asoTa U3 TKaHeBbIX Aeno [8], 1 XoTs UMetoTCs AaHHble 0
BrvsiHuM HAJTT Ha peonorvto sputpoumTa [9], knuHudeckve
CCMeoBaHms, KOTOpble KOMMMEKCHO n3yyanu npobnemy
B3aMMOCBS31 MOPEOMNOrMM 3pUTpOLMTa M (PYHKLIMOHASb-
HOW CNOCOBHOCTM MUOKapaa noa AENCTBUEM NasepHOro
U3MyYeHus, He MPOBOAMMN.

Lleanb pa6otbi

N3yunTb BNMsiHME TUNEPYPUKEMIN HA MOPCIOMONKD 3pK-
TPOLMTOB U (PYHKLMOHArbHYI0 CNOCOBHOCTb MUOKapaa
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y NauueHTOB C apTepuanbHoOW rMnepTeH3nen, oLeHUTb
BO3MOXHOCTY UX KOPPEKLMN HU3KOVHTEHCUBHOW Na3epHON
Tepanuen.

Matepuansl U MeTOAbI UCCAEAOBAHUA

B uccnenosaHve BkmtodeHbl 82 yenoseka ¢ Al (I ctagus,
1-2 cTeneHb), KoTOpble ObINU pacnpeneneHsl Ha aBe
rpynnbl B 3aBUCUMOCTY OT YpOBHS Mo4eBoi kucnoTbl (MK):
nepsyto rpynny (Al’) coctaBunu 40 YenoBek ¢ acceHumarns-
HOW apTeprarnbHON rMNePTEH3NEN 1 HopMarbHLIM YPOBHEM
MK; sTopyto (I'Y + Al) — 42 nauvenTa ¢ Hannumem Al B
coyeTaHuu ¢ runepypukemmen. [uarHo3 Al yctaHoBneH
Ha OCHOBaHUM YPOBHEV CUCTONMYECKOTO apTepuaribHOro
paenexns (A) soiwe 139 MM pT. CT. 1 AUACTONNYECKOTO
apTepuarbHOro AaBneHus Boile 89 MM pT. CT., NonyYeH-
HbIX NPy NpoBefeHun 2 namepenuin Al Ha obenx pykax B
CTaHAapTHbIX ycnosusx. Mpu ycTaHoBREeHUM pasHnsl AL
Ha pykax Ans AarbHENLX N3MEPEHMNI NCTOMNb30BANM PyKy
¢ 6onee Boicokum Al [10]. Kputepnsimu runepypykemim
cyuTany nosbiwerne ypoHs MK 6onee 400 mkmons/n 6e3
yyeTa reHaepHbIX 0COBEHHOCTEN. KpuTepum NCKITOYeHus:
BTOPUYHbIN Xapaktep Al, Hannune KOCTHO-CYCTaBHOW na-
TONOrMM, XPOHUYECKOro 3aboneBaHus NOYEK 1 HapyLLEHUS
yrneBogHoro obmena (mabn. 1).

pynnbl conocTaBuMbl Mo Bo3pacTy v nony. CpeaHui
BO3pacT NaLMEHTOB B NePBOW rpynne coctasun 44 + 8, Bo
BTOpON —46 + 9 ner.

CraHpapTHoe axokapamorpadmyeckoe vccrnenoBaHme
MPOBOAMIN Ha YNLTPa3BykoBOM annapare SonoScape S6Pro
C CEeKTOpHbIM aatynkom 2P1 ¢ paboueit YacToTon 2,5—
5,0 MI'y B AByXMEpHOM pexume CKaHUpOoBaHus C onpeae-
NeHVeM [MHaMUYECKUX NokasaTeneii B pexume LBETHOTO
[ONIEPOBCKOr0 KapTUpoBaHWsi. CKOpPOCTHbIE MapameTpbi
KPOBOTOKA M3MEPSNN B PEXVME MMMYTbCHO-BONTHOBOM [0T-
nneporpadum. CUCTonoanacTon14eckyto hyHKLMI0 NeBoro
Kenynoyka OLEHMBaNM C UCNONb30BaHNEM HEVHBA3VBHOM
axokapavorpacuyeckoii pobbl ¢ oNpeaeneHem nHaekca
Tew, KOTOPbIN NO3BOMNSET OLIEHNTB KaK CUCTOMNYECKYHO, Tak
11 AMacTonnyecKyo (oyHKLMIO M1OKapaa NEBOTO KenyaoyKka
C y4eTOM MEepUOAOB M30BOMIOMETPUYECKOTO COKPALLIEHNS 1
130BOIIIOMETPUYECKO penakcaumm Mmokapaa JK. Beiumc-
neHve nHpgexca Teu [11] BbInonHsm no dhopmyne: T-t/4=0,42-
0,29/0,29=0,58, roe t — Bpemsl U3rHaHWS KPOBW B aopTy,
T — cymmapHoe Bpemst M30BOSTIOMETPUYECKOTO COKPALLIEHNS
NEBOrO Xenyoyka, BpeMs M3rHaHus KpoBM B a0pTy W BPEMSt
30BOMNIOMETPUYECKOTO paccrnabnexus (puc. 1).

AmMObynaTopHOe CyTOYHOE MOHUTOPUPOBAHWE apTe-
puanbHoro aasnexns (CMAJ) npoBogunu annapaTtom
cyToyHoro MoHuTopupoBaHus ALl ABMP-50 HEACO.
PedbepeHTHbIe NokasaTenu cpefHeaHEBHOTO CUCTONNYE-
ckoro apTepuanbHoro aasneHus (CAL) — <135 mm pr. cT,,
Avactonuyeckoro aptepuansHoro (JAL) — <85 mm pr. CT.
[12].
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Tabnuua 1. Obwas xapakTepucTvka uccnegyemblx rpynn

Mokasatens, eauHNLLI U3MepeHust

Bospact

[Mon, Myx4nHbl, n (%)

Cpentee pHeHoe CA[l, MM pr. CT.
CpenHee pHesHoe [IALl, MM pT. CT.
MoueBasi kucnota, MKMOnb/n
MMKO3WNMPOBaHHbI reMornobiuH, %

CK®, mn/muH
WMT, kr/m?

et ma AT

MepBas rpynna (Al) n =40 Bropas rpynna (FY+ATl) n = 42

47129; 52]
19 (47,5 %)

149 [118; 142]
94 [72; 89]

356 [275; 370]
5,7[4,6;59]
109 [89; 122]
23,8[22,4;239]

49 [31; 55] p,,> 0,05
21 (50,0%) p,,> 0,05
154 [132; 192] p,,<005
98 [75; 107] p,,<0,05
498 [480; 658] p,,<0,05
58[4,4:5]7] p,,>0,05
104 [88; 120] p,,> 0,05
23,1[19,9; 24,0] p,,> 0,05

CAA: cucTonuyeckoe aptepuanbHoe aaenenue; AAA: auactonnyeckoe apTepuansHoe faenerue; CKO: ckopocTb kny6oukoBo dunstpaumuu; UMT: uHgekc macesl Tena.

SonoScape
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Mopdhonorvto 3pUTpOLIMTOB UCCNEA0BANM C LUTOMNOM-
YECKOW OLieHKON Ma3ka no Metogdy PomaHoBckoro—M3bl
moandukaumen ManH-T proHBasbga v ¢ UCnonb30BaHMEM
pacTpOBOW 3MNEKTPOHHON MUKpOCKONUK. CkaHUpyHoLLyo
3NEKTPOHHYK MMKPOCKOMMWIO NMPOBOAMMN Ha pacTpoBOM
3NEKTPOHHOM MUKpockone PAN-106u « SELMI» ¢ kamepoi
HM3koro Bakyyma. OBpasLibl KpoBM y naLmeHToB cobrpanu
HaTowak. B LenbHyto kpoBb B 06beme 2 mn gobasnsmm 2
Kannu renapuHa Hatpusi. Ha cnegytoLLem stane noarotoBku
obpa3uia nposoaunu LeHTpudpyrvpoarme: 2000 o6opoTos/
MUH B Te4eHWe 5 MHYT. BepxHioto thpakLyio LieHTpudyrata
crnvBanu, ocTaensas 1 M obbema, KOTopbIi pUKCUpoBani
anbaernaHbIM ukcatopom Ha hocdatHoM Bydepe ¢ ake-
noauumeit 60 MuHyT. Mocne NOBTOPHOTO LEHTpUdyr1poBa-
H¥s (2000 06/Mu1H, 5 MUHYT) MPOBOAMIM 3aMeHy dnkcaTopa
C MOBTOPHBIM LEHTPUDYTMPOBAHNEM C aHanoru4HbIMM
napametpamu. CreayoLmid 3Tan noaroToBKM — OTMbIBKA
3pUTPOLMTOB OT chukcaTopa ¢ fobarneHnem ochaTHoro
OydepHoro pacteopa. MonyyeHHyto cycneHaunio NpoBoau-
NN Yepes Ceputo CIMPTOB BO3pacTatoLLEel KOHLEHTpaLmum
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Puc. 1. CoHorpamma neBoro xeny-
[104Ka, IEMOHCTPUPYHOLLAs BbIYMC-
neHve nHaekca Ten B anukanbHom

1 Doppler NO3ULMN MO ANUHHOI OCH.

BPEM 0.420 s
2 Doppler

1: nHTEpBan BpeMeHu M KO-
BPEM 0.290 s €pBan Bpeme Xy oKo

HYaHWEM NPeblaYyLUEro 1 Ha4yanom
rnocneaytoLLero TPaHCMUTPAILHOTO
notoka (T);

2: Bpems M3rHaHUs KpoBM B aop-
Ty (t).

! —50

)
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C LeHTpudyrmpoBaHnem nocne kaxgoro atana. Mocne
obpabotkn B 100 % 3TMNOBOM CnMpTe OCYLLECTBMSANM
KOHEYHOe CyCneH3MpoBaHue W HanbineHue rpacmuTom ¢
nocneayoLen pacTpoBOi 3NEKTPOHHON MUKPOCKOMUEN.
B coOTBETCTBMM C COBPEMEHHBIMM AaHHBIMM, MONKIIO-
LIMTO30M CHMTAIOT COCTOSIHUE, MPY KOTOPOM 3PUTPOLINTHI
C M3MeHeHHoi hopmoii npeBbILakT 5 % oT obLiero ko-
n4YecTBa apuTpoumTapHoro nyna [13], 4to oTnuyaercs ot
paHee CyLLeCTBOBaBLLEro OnpeaeneHus NokuIoumTosa c
KOMWNYECTBOM M3MEHEHHBIX apUTpOLMTOB Bonee 15 % [14].

YpoBeHb MK onpegensinu Ha GUOXMMUYECKOM aHa-
nmsarope Cobas 6000. Roche Diagnostics (LLiBeruapus).
YpoBeHb M1KO3UNMPOBAHHOIO reMornobyHa — C NOMOLLBH
MOHOOOMEHHON TemnepaTypa He3aBMCUMON XpomaTorpa-
(hum-cnekTpoMeTpun Ha nornyaeToMaTu4eckom Broxmmu-
yeckom aHanusatope HUMALYZER 3000 (pacxomHble
peakTuBbl BioSystems). Pacuer ckopoctu knybo4koBom
chunbTpaLmMm Ans oLEHKN DYHKLIMOHAMBHOM CMocoBHOCTM
noyek npoeoaumv no copmyne CKD-EPI. MHpekc maccsl
Tena (l) paccuntsiBany no copmyne: | =m/ h? rge m -
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macca Tena B kunorpammax, h — poct B meTpax. bonbHbIx
ofcneaoBany Ha MOMEHT BKIKOYEHUS B UCCTIELOBaHNE W
yepes 2 Hegenu.

Kypc HU3KOWHTEHCMBHOW NasepHON Tepanun npoBo-
aunu ¢ ucnonb3osaHvem annapara «Myctanr-2000» ¢
ANMHOW BOMHLI 635 HM. CTepunbHbI CBETOBOA C Aname-
Tpom 500 MKm BBOAMMYM B KyOMTanbHY0 BEHY NaLyieHTa 1
COEAVHSNY C U3nyyatoLLiei ronoBKo. MOLLHOCTb Ha BbIXO-
[le ceeToBoAa cocTtaensna 1,5 MBT, NNOTHOCTb MOLLIHOCTH
U3NYyYeHNs B NOCTOSIHHOM pesxumMe — 0,2 BT/cm?, contoeHe —
0,2 Ox/cm?. CymmapHas [o3a M3nyyeHus aKCrosuumen
900 cekyHa kypcom 10 npoueayp coctasnsina 180 Ix/cm?.

Habop 60nbHbIX Ans opMUpOBaHWS TPyNM, @ Takke
WHCTPYMEHTambHbIE 1 NabopaTopHble UCCMefoBaHMs Npo-
BegeHbl B OO0 «Cymckas KnuHuKa nasepHon MeauumnHbl»
(morosop o cotpyaHuyecTe Ne 62.14-01.16-21/H).

HayuHoe nccnenosaHme BbINOMHEHO ¢ cobnoaeHnem
MeXyHapOAHOrO U HALMOHANBHOTO 3aKOHOAATENbCTBA MO
BOMpOCaM 3TWKU B COOTBETCTBUM C TPEOOBaHUSIMI 3aKOoHa
Ykpantbl 23.09.2009 . Ne 690 «O6 yTBepkaeHUn nopsaka
MPOBEAEHNS KIMMHUYECKUX WUCMbITAHWIA NeKapCTBEHHbIX
CPE.OCTB W 9KCMEPTU3bI MaTEPUANOB KMMHUYECKMX UCTbl-
TaHUA ¥ TUMOBOTO MOMOXEHWS1 KOMUCCUM MO BOMpOCaM
aTukuy. [lu3aiiH uccnenoBaHust ¢ no3uuum cobnopeHns
3TNYECKMX W MOparibHO-NPaBOBbLIX MPUHLMMNOB 0J0bpeH
komucemern no bruoatuke MeanumHekoro uHetutyta Cywm-
CKOrO roCyapCTBEHHOrO yHUBepcuTeTa (npotokon Ne 15
o1 15.01.2015 r.). Y naumeHTOB BCEX rPynn NOMy4eHO NH-
¢hopmaLMoHHOE cornacue Ha y4acTue B UCCMEefoBaHWM B
COOTBETCTBUM C XENbCUHKCKON AeknapaLmein BcemmpHon
MEAVLMHCKON accoumaumy «3TMYeckue NMpUHLMNGl Meau-
LIMHCKWX UCCIE0BaHNIA C y4acTUEM YeroBeka B Ka4ecTse
obbeKTa 1ccneaoBaHNs».

Cratuctnyeckas 06paboTka nomy4eHHbIX pesynsraToB
1ccriefoBaHuiA NpoBEeaeHa C MOMOLLIbHO MPOrpaMMHOTO Nake-
1a Windows 10 — Office Professional Plus cornacHo nuuex-
31OHHOMY cormaLLeHuto ¢ komnanvert Microsoft (Agreement
ID: V0731528) ¢ ncnonb3oBaHnem napameTpuveckmnx v
HenapameTpUYECKMX METOLOB BapUALIIOHHON CTATUCTUKW.

HopmanbHOCTb pacnpepeneHnsi nokasarens npo-
Bepsnu ¢ nomolbto Tecta LWanmpo-Yunka n metogom
MPSIMOIA BI3yasbHOW OLIEHKM MMCTOrpaMM pacrpenenerms
COBCTBEHHbIX 3HAYEHWIA.

KonnyecTtBeHHbIE MokasaTtenu, KOTopble UMeni HopMarb-
HOe pacripefeneHvie, npeacTasneHs! B Buge M+ m. Mpu He-
napaMeTpu4eCckoM pacnpeaeneHnn AaHHbIe MpencTaBneHs!
B BuAE MeamaHbl (Me) kak Mepbl nonoxeHws, BepxHero (Q75)
1 HKHETo kBapTuneit (Q25) B ka4ecTBE Mepbl paccenBaHms.
[ins cpaBHEHVS AAHHBIX, KOTOPbIE MMEN HOPMasbHbIN Xa-
pakTep pacnpefeneHysi, 1Cronb3oBani napameTpuieckie
TeCTbI C oLeHkon t-kputepust CTbtopeHTa. [Ans OLeHK Mepbl
33BMCUMOCTU MEXOY NEPEMEHHBIMI VCTONB30BANM KOppe-
NALMOHHBINA aHanm3.

PesyabraTthl

Ha momeHT BkntoueHns B uccnegosanme y 10 naumeHToB
(25 %) rpynnbl Al yCTaHOBMEH NOVKWMOLMTO3 CO CPEAHUM
3HauYeHneM M3MeHeHHbIX hopM SPUTPOLIMTOB B Npenaparte
17,7 £ 4,6 %, npu 3TOM 3XMHOUMTBI | NopsiAKka cocTaBuu
11,1 £ 4,5 %, axuHounTsl |l nopsigka — 4,4 + 0,9 %, ctoma-
Toumtbl — 2,2 £ 0,9 % (puc. 2).
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B rpynne Al + 'Y Hanuuue runepypukemun obycno-
BUSIO 3HAYUTENbHOE YBENUYEHWNE CTEMEHU MOMKUMOLMTO-
3a — M3MeHeHVe hopMbl 3PUTPOLIMTOB YCTAHOBNEHO Y 11
nauueHToB (26,2 %) o CpeaHNM 3HaYEHNEM N3MEHEHHbIX
thopm 24,4 + 3,8 %: axuHoumToB | nopsigka — 12,9+ 4,4 %,
axuHoumToB |l nopsigka — 7,9 + 0,8 %, cTtomaTtouuToB —
3,6 £0,5 % (puc. 3).

Ha choHe npeobnazanms B 0bevx rpynnax aXMHOLUTOB
| nopsigka cTeneHb BbIPaXXEHHOCTU AMCMOpdUM B rpynne
¢ 'Y HapacTana 3a CYeT yBenm4eHus Konm4ecTBa aX1HO-
uuTos Il nopsiaka.

[pn n3yyeHnn cmuctonogmacTonnyeckon yHKLUK
muokapaa /K oTmeuveHa CTaTUCTUYeCKM [OCTOBEpHas
pasHuua rnokasatenei uxaekca Teu mexay rpynnamu:
He3HauMTENbHOE NPEBbILLIEHNE HOPMarbHbIX MoKasaTenen
y naumenToB rpynnsl Al — 0,42, BbipaXeHHOe yBenuyeHne
nHaekca fo 0,58 y naumenTos rpynnel Al + Y.

YpoBHY cpeaHenHeBHoro Al B 06emx rpynnax Takxe
[OCTOBEPHO OTNMYanich ¢ npeobnagaqnem cpenHeaHeB-
HbIX ypoBHe# ALl Npu HanuM4uu runepypukemmm: cpea-
HegHeBHon ypoBeHb CALl — Ha 7,5 %, cpenHegHeBHOM
OAL —Ha 5,2 % (p < 0,05).

B pesynbrate npoBeAeHHOrO MccrenoBaHus ycra-
HOBMeHa npsiMast KOppensLMOHHas CBSA3b CPeaHEN Cumbl
mexay ypoHem MK 1 Hannumem nokunouutosa: r = +0,69
(p<0,001). Takxe ycTaHOBMEHa NpsiMas KOPPENALMOHHas
CBSI3b yMepeHHoM cunbi r = +0,47 (p < 0,05) Mexxay ypoBHeM
MK 1 nHaekcom Teu. KoppensumorHbIn aHanna y 60mbHbIX
¢ Al nokasan Hanmuume [OCTOBEPHbIX KOPPENSLMOHHbIX
CBsA3eil Mexay NOWKUMOLMTO30M W (PYHKLMOHANBHOW
€nocobHOCTLI0 Muokapaa JDK. Tak, LokasaHo, UTo Mexay
YPOBHEM MOWKWUIOLMTO3a WU MHAEKCOM Tewn cyliecTsyer
npsiMas KoppensLVMoHHas CBA3b CpeaHel Cumbl Mo Lkane
CnmpmeHa (r = +0,64; p <0,001); mexay ypoOBHEM NOAKWIO-
unTo3a 1 fHeBHbIM CALL — npsiMast KoppensLMOHHas CBS3b
ymepeHHow cunbl (r = +0,31; p <0,05); Mexay ypoBHEM Noii-
kunountosa u aHeBHbIM JAL — npsimas KoppensiLuoHHas
CBA3b ymepeHHow cunbl (r = +0,34; p < 0,05).

C ne4ebHON Lienbro NpoBeaEH KYpC HU3KOMHTEHCUBHOM
na3epHoi Tepanuu, No OKOHYaHWMIo KOToporo B rpynne Al
YCTaHOBEHO Hanuuve novkunountosa y 8 (20 %) nauw-
€HTOB CO CPEAHUM 3HAYEHNEM KONMYECTBa SpUTPOLIUTOB
C n3meHeHHow popmoit 15,1 £ 3,9 %, npn 3TOM CHIDKEHWE
CTeneHu nomkunounTosa coctasuno A, % -14,7 (mabr. 2).

[vnHamuka CHWKeHUs cTeneHn gucmopdun apu-
TpouuToB B rpynne All coctaBuna Ans SXMHOLMTOB |
nopsigka — A% -0,9, axuHoumToB |l nopsigka — A% -52,3,
cromarouutoB — A% -9,1 (puc. 4).

B rpynne A" + I'Y nocne kypca HAJIT noikunouutos
yctaHoneH y 10 nauvenTos (23,8 %). JocTurHyTa 3Haum-
Masi AMHaMKa yMEHbLUEHWS BbIPXKEHHOCTW M3MEHEHHBIX
chopm aputpoumTos ¢ 24,4 % 0o 17,1 %; KonM4ecTBo axu-
HoUMTOB | mopsiaka yMeHbLmnock Ha 19,4 %, axvuHoumTos |l
nopsigka — Ha 30,6 %, ctomatouumTtoB —Ha 19,4 % (puc. 5).

Mocne kypca HANT B rpynne Y + Al" ymeHbLLeHne
'Y coctaBuno 18,7 %, B rpynne Al — 3,9 %. [loctoBepHas
OfHOHanpasneHHas auHamuka nokasarenent MK (A% -18,7)
 nonkunoumTo3a (A% -29,9) B rpynne Y + Al aeMOHCTpu-
pyeT B3aMMOCBSi3b MEXAY YPOBHEM MOYEBOWN KUCTOThI U
BbIPQKEHHOCTbIO AUCMOPMM SPUTPOLIMTOB.

ocne OKOHYaHWS NeYeHUs JOCTUTHYTO CHUKEHUE
cpenHenHeBHoro ypoBHsa Al B 0benx rpynnax: B rpynne
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WD=10.6mm " 20pum

WD=10.6mm
Puc. 2. nekTpoHorpamma obpasLia kposu navmeHTa rpynnbl Al': noiikunountos 17,7 %. Puc. 3. OnektpoHorpamma obpasLia kpoBy navmenTa rpynmbl MY + AT noiikunouutos
Yeenuyenue x2000. 24,4 %. YenuueHue x1200.

WD=10.6mm x2.50k ; WD=10.6mm

Puc. 4. OnektpoHorpamMma obpasLia kpoBu nauueHTa rpynnsl Al nocrne npoBeneHus Puc. 5. nekTpoHorpamma obpasua kpoBu naumneHTa rpynnsi 1Y + Al nocne npose-
HWU3KOMHTEHCVBHOI Na3epHoii Tepanuu: noitkunountos 15,1 %. Yeenuuenue x2500. [IeHUS| HU3KOMHTEHCUBHOW NasepHoii Tepanuu: nokunouutos 17,1 %. Yeenuyexue
x2000.

Tabnuua 2. BriusHvne BHYTPUBEHHOW NasepHoON Tepanuu Ha AMHaMUKY nokasaTenen B uccnegyembix rpynnax (Me [Q25; Q75], n = 82)

Mokasarens, MepBas rpynna Al; Bropas rpynna 'Y+AT; P-ypoBeHb
€ANHULbI U3MepeHust n=40 n=42
MoueBasi kucnota, MKMOnb/n 356 [275; 370] 342 [268; 362] 498 [480; 658] 405 [360; 526] P, P;,< 0,001
D% -39 A% -18,7 Piar P4< 005
MonkunoumuTos*, % 17,746 15,139 244 +38 17,137 P,.5 Py, < 0,001
A,%-147 A% 299 Pro Py < 0,05
OxuHouuTbl | nopsigka*, % 11,145 11,0+4,1 129+44 10,4 +£3,7 P,.5 Py, < 0,001
2% 09 A% -194 Piz Ppy< 0,05
OxuHouuTbl |1 nopsigka®, % 44+09 2,1+0,7 79108 3,8+0,6 P, P, <0,001
D% 52,3 A% -306 Prp Ppy< 0,05
CromatounTsl*, % 22+09 20£0,3 36+0,5 29+04 P, P,,< 0,001
2% 91 A% 194 Py Ppy< 0,05
WHpexc Ten 0,42 [0,36; 0,49] 0,38 [0,32; 0,47] 0,58 [0,44; 0,69] 0,410,38; 0,52] P, 5 Py, < 0,001
£%-95 £,%-293 Prz p2s < 0.05
CpenHee gHeHoe CA[l, MM pr. CT. 146 [118; 139] 134 [116; 131] 155[132; 192] 141[125; 178] P, P,,< 0,001
£,%-82 2,%-9,0 Pz jzs < 0,05
CpenHee gHeBHoe [JALl, MM pT. CT. 89[72; 89] 80 [70; 86] 92 [75; 107] 87[71; 103] P15 Poy P;, < 0,05
A%-10,1 A% 54 pi,>0.05
“Mtm.
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Al — cHmkenne CALl Ha 8,2 % (p < 0,05), cHkenve JAL
Ha 10,1 % (p > 0,05); B rpynne 'Y + Al — cHuxenne CALL
Ha 9,0 % (p < 0,05), cHwkenne JAL Ha 5,4 % (p < 0,05).

OueHka tyHKLMOHaNbHON CNOCOBHOCTM MUoKapaa
nocne nposeaeHHoro kypca HWMT nokasana AMHamuky
CHWxeHns nHaekca Teun Ha 29,3 % B rpynne Y + AT, Ha
9,5 % ¢ pocTkeHeM LieneBoro nokasarens B rpynne Al
4TO [EMOHCTPUPYET BO3MOXHOCTW MCMONb30BaHNS -
31oTEpanuM B KOMMEKCHOM NneydeHun Al ¢ M3MEHEHHOM
yHKUMEN MUOKapaa.

Takum obpasom, nocne npoeeaeHnst HANT ymeHbLue-
Hue Y conpoBOXOAETCS YMEHBLUEHVEM BbIPKEHHOCTM
nonkunoumuTo3a, ypoBHs ALl 1 ynyylieHnem cuctonopu-
aCToNMYeckom hyHKLMM MMOKapAa NEBOTO XKEMyA04Ka.

06cyxaeHue

MokasaHa npsiMas 3aBUCMMOCTb Mexay ypoHem MK u
BbIpaXXEHHOCTbI0 novkunouutosa, All, nHgekcom Tew.
Mbl cuMTaem, 4To 3Ha4MMBIM MEXaHU3MOM BMMSHUS Ha
PEONOorMYecKrie CBONCTBA KPOBM SBMSIETCS (DOPMMPOBaHMe
naTonor1yecknx hopm 3pUTPOLIMTOB (3XMHOLMTOB) B yCIO-
BUSIX rUNepypukemMun. OXMHOLMTO3 MOBbLILLIAET BA3KOCTb
KPOBM M BbI3bIBAET CYHAPOM PEONIOTUYECKON 0BCTPYKLMH,
B TOM YMCIIE B KOPOHAPHLIX apTepusix [15].

Cnocobroctb MK BinsiTb Ha MOponoruio aputpoumTa
B YCIOBWSIX rYnepypukemui 06yCrioBrneHa ee XMMn4eckon
CTPYKTYPOW. OPUTPOLIMT UMEET Ha CBOEW MOBEPXHOCTH
oTpuULaTENbHLIA 3apsa — A3eTa-noTeHuuarn, KoTopbii
YMeHbLUAETCs N0 Mepe yaaneHns oT MembpaHbl 3a c4eT
3KpaHMPOBaHWS kaTuoHamu Hatpus xnopuaa. OH npe-
[0TBpaLLaeT arperaLyio 9puUTPOLMTOB, Tak Kak M3BECTHO,
4TO MeXay Tenamu C OfVHAKOBbIM 3apsiiloM AeicTByeT
OTTarnkuBaoLas cuna. YMeHblUeHne A3eTa-noteHumana
BeJET K U3MEHEHMIO Mopdponorm apuTpoumTa. AHMoH MK
KOHKYpMpYeT C aHWOHaMW XIIOpuAa B MOHHOM obnake u
cnocobeH ymeHbLLUaTb A3eTa-MOTEHLMan apuTpoLmuTa nyTem
ero HeiTpanusauuun. Takum obpasom, MK npueoguT k 13-
MEHEHW0 MOPCONOrM SPUTPOLIMTOB 1 MOBBILLIAET CTENEHD
VX arperaumm. BaskocTb KpOBM C HAaNM4MEM 3XMHOLMTO3a
YBENNYMBAETCS BCIELACTBIE MEXAHUYECKVX MPensTCTBAN
JBVDKEHMIO KPOBM, KOTOPbIE BO3HUKAKOT MEXAY CrIMKYMamMu
3XUHOLMTOB [16]. CnocoBHOCTL 3pUTPOLMTOB ABUrATLCS MO
KPOBEHOCHOMY pyCIy OnpeaensieTcs AnamMmeTpoM cocyaa,
hopMOii KNETOK (COOTHOLLEHMEM VX MIoLaan n obbema)
1 peonorMyeckyMi napameTpamu nnasmvsl. B Hopme npu
MaKCMMarbHON NIOLLaAM SPUTPOLIUT UMEET MUHMMATTbHBIN
06beMm, YTO COOTBETCTBYET NPOCTPAHCTBEHHOM KOHLENLN
[BOSIKOBOTHYTOMO AMCKOLMTA. OXMHOLMT 3a CHYET CrUKYM
COXpaHsieT nmnowaab NoBepXHOCTW. Takum obpasom,
CMOCOBHOCTb NMPOXOKAEHNS AXMHOLMTA YEPe3 Kanunnsp
COXPaHSIETCS UMM Jaxe YNyuylwaeTcs no CPaBHEHUIO C
anckountom. OfHaKO MPOXOXAEHNE 3XMHOLMTOB Yepe3
cocyabl 6onbLLoro AnameTpa, NpegycmaTprBaioLLee B3a-
VMOAECTBNE KNETOK Mexay CoBOoN, 3aTpyaHeHo u3-3a
MEexaHW4YecKoro B3auMOLENCTBUS MexXay CrnuKynamu
3XMHOLIMTOB W BCINEACTBUE MOBbILIEHNS BA3KOCTU KPOBM.
CnepyeT OTMETUTb, YTO AanbHeNLLee N3MeHeHVe (opMbl
3puTpOLMTa MYTEM 3XMHOLMUTAPHOI TpaHcchopmMaLmu
[0 opmbl cdepounTa BegeT K notepe nepdysnoHHbIX
CBOVCTB B kanunnsapHom pycne a0 30 % ans obpasLia, co-
crosiLero 13 cdpepountos [17]. Takum 06pa3om, 0aHUM 13
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MaToreHeTUYECKNX MEXaHU3MOB BIUSIHWS TUNEPYPUKEMUM
Ha reMoaMHaMUKy SIBNSIETCS M3MEHeHMe Mopdhornorim apu-
TpouuTa B pesynbrare ero B3auMogencTBIs C MOMNeKynown
MK. YmeHbLLeHe KpoBOCHabXeHUs M1oKapaa BCNeacTave
0BCTPYKUMM 9XMHOLMTaMK reMaToOMUKPOLIMPKYNSTOPHOMO
pycna npuBOAWT K HEMOW ULLIEMWW MUOKapAA U HapacTaHuio
uHaekca Tew.

CornacHo JaHHbIM HayyHoW nutepatypsl [14], ak-
TUBaLMS aHTUOKCUAAHTHBLIX (hEPMEHTOB (Cynepokcna-
ancmyTasbl), gocturaemas HAMT, npuBoauT K CHUKEHUIO
aKTUBHOCTW KCaHTMHOKCUAA3bl. OTO BneyeT 3a cobon
CHuxeHve ypoBHst MK, yBenuumBaet g3eta-noteHuman spu-
TpouuTa n obecneynBaet cTabunmsauuio ero Memopasl,
4TO CNOCOBCTBYET COXPaHEHNIO €r0 MOPONorum.

OueHuBast CKOPOCTb OOCTUMXEHUS BUONOrMYECKoro
ahdpekTa Npy NpUMEHEHUN AUCTaHTHBIX METOAO0B (hoTOoTe-
panuu, cneayet 0TMETUTL: yrikTpaduoneToBoe 0bnyyeHne
KOXW NPUBOAMUT K CTAaTUCTUYECKW [OCTOBEPHOMY U3MEHe-
HUIO Moka3aTenen remoguMHamuky B TedeHue 30 MUHYT
KaK y NauMeHTOB C apTepuarbHON runepTeH3nei, Tak u
B KOHTporbHoM rpynne [18]. Wccneposatenu obbsAcHsOT
9T0T 3(pheKT BbICBOBOXAEHMEM OKCMAa a3oTa U3 Aerno,
PacronoXeHHbIX B KOXe.

M3meHeHne napameTpoB CUCTEMHOW reMogyHamMu-
ku, nonyyeHHoe nocne kypca HWIT, conoctaBumo ¢
pesynbTatamu, KOTOpble Habnoganu npu nNpUMEHeHun
aHTUrMNepTEH3NBHOI Tepanuu. Tak, npuem HebuBororna B
[03MpOBKe 5 Mr B CyTku obecneunBan CHIDkeH1e nokasa-
Tenen CUCTEMHOTO apTepuanbHOro JaBMeHNs U CKOPOCTH
NpoBefeHNs NynNbCOBOW BOMHBI MO apTepusiM Ha 14 cyTku
nocne vwHuumauun Tepanun [18], NoBbILLEHNE MHAEKCOB
Anactonuyeckoi apheKTMBHOCTM MMoKapaa 3admKCMpo-
BaHo yepes 1 mecsu [19,20].

3acnyxvBatoT BHYMaHUS UCCTE0BaHNs, NPOBOAMMbIE
Ha XMBOTHbIX C MHOYLIMPOBaHHbIM UH(DapKTOM M1OKapaa, B
pesynbTare KOTOPbIX AOCTUIHYTO YMEHbLUEHWe AacTonm-
Yyeckom ancyHKLmM Muokapaa I Ha hoHe nposoanmMoit
HWUIT Ha 3 cyTku nevenus [21].

Takum obpasom, HUNT moxHO paccmaTtpvBaTh Kak
KOMMINEMEHTAPHYI0 K TPaaWULUMOHHON Tepanuy MEeTOAMKY,
obecneynBaroLLyto 3pdeKTUBHYI0 KOPPEKLMIO runepypu-
Kemuu, MOMKMIOLMTO3a, apTepuanbHO runepTeHsun 1, B
KOHE4HOM uTore, AMCYHKLMM MMOKapaa y naumeHTos c Al

BbiBoAb!

1. YCTaHOBNEHHOE HanMumne NpsiMbIX KOPPENSLIMOHHBIX
CBSA3ei cpeaHen cunbl Mexay yposHem MK v novkunouuto-
30M y 6onbHbIX ¢ Al NoATBEPKAAET BIUSHWE TMNEpypuKe-
MUK Ha hOPMY SPUTPOLIUTOB, FeMATOMUKPOLIMPKYNSTOPHbIE
HapyLLEeHMs 1, Kak pe3ynsTaT, hopMUPOBaHWE CUCTONOAM-
acTonnyeckon ancyHkummn mmokapaa JK.

2. TpuMeHeHve BHYTPUBEHHOW Nas3epHON Tepanuu
MO3BOMSIET [JOCTOBEPHO CHU3WUTL CTENEHb MOAKUIOLMTO3a,
YPOBEHb MOYEBOI KUCIOThI, apTEPUANbHOTO AABMEHNS 1,
COOTBETCTBEHHO, YNYYLUMTb (DYHKLUMOHAMBHYO Cnocob-
HOCTb MUOKapAa NeBOro Xenyaoyka y naumeHTos ¢ Al

MepcnekTmBbLI AanbHeNWMX UccnegoBaHnn. AHa-
nn3a TpebyeT oLeHKa OTAamNeHHbIX Pe3ynsTaToB BUSHUS
HWNT Ha nccnenyemble napametpel: ypoBeHb MK, cte-
MeHb NOMKUNOLMTO3a, YaepxaHue LienesbliX ypoBHen ALl
1 nHaexca Tew.
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HesBaxatoum Ha HasBHICTb YNCTIEHHUX OHOBIIEHWX HACTaHOB i3 NTiKyBaHHS rinepToHiYHOT xBopobu (MX), niaxoam [0 NpU3HaYeHHs
aHTUrinepTeH3MBHOI Tepanii 3 ornsay Ha ii BNNMB Ha cekcyanbHy (yHKLlO Ta piBeHb CTaTeBMX TOPMOHIB Y YOMOBIKIB 3aNMLLAOTLCS
HEBU3HAYEHNMM.

MeTta po60T1 — BMBYEHHS BNNMBY KOMOIHOBAHOI aHTUriNepTEH3VBHOI Tepanii 3 AofaBaHHAM eHIbYTy Ha KOHLEHTpaLii TecTo-
CTEepOHyY Ta NPONAKTUHY, MOKA3HWKIB apTepianbHOro TUCKY N KapgioBacKySPHOr0 peMOAENoBaHHS B MaLiEHTIB i3 rinepTOHIYHO
XBOPOGOKO Ha TNi aHAPOreHHOro AediLuTy.

Marepianu Ta Mmetoau. [lo gocnigxeHHs Bkoumnm 113 Yonogikis i3 BCTaHoBNEHUM AiarHo3om X Il CT., sikum BUKoHanu 3arars-
HOKMiHIYHE 0BCTEXEHHS, OLiHIOBAHHSI KOHLEHTpaLii 3aransHoro (3T), BinbHoro TectocTepoHy (BT) i nponakTuHy metogom IGA,
no60Be MoHiTopyBaHHs AT (OMAT), BU3Ha4YeHHs MOKa3HMKIB LIEHTPArbHOIO a0pTanbHOro TUCKY Ta XOPCTKOCTi apTepilt, 34iicHNM
TpaHcTopakasnkHy exokapgiorpadito. Bcim XBopuM npuaHadany KoMbiHOBaHy aHTUriNepTEH3NBHY Tepanito ipbecapTaHoMm i Hieau-
MiHOM. 3anexHo Bif, NpU3Ha4YeHOro NikyBaHHs naLieHTV Gynu paHaomi3oBaHi 0 4 rpyn: xsopyM 1A (Yonoiku 3 X 3i 3HkeHUM 3T)
i 2A (Yonosiku 3 ['X i3 HopmanbHum 3T) rpyn AoaaTkoBO NpuaHayany ceribyT, nauieHT 16 (MX Ha Tni aHaporeHHoro aediunTy)
i 2B (TX npu HopmanbHomy 3T) rpyn NpuiMany Tinbku aHTUriNepTEH3NBHI Npenaparty.

Pesyniratu. Y pesynbrarti nikysaHHs pieHi 3T i BT niasuLLmMnmMch Ha TNi AMCKOpPAAHTHUX 3MiH KOHLIEHTpaLLii nponakTuHy: y rpyni 1A
BiA3HaYeHe CTaTUCTUYHO 3HauyLUe 3pocTaHHs piBHiB 3T (Ha 29,72 %, p = 0,0002) i BT (Ha 28,08 %, p = 0,0003) npw BiporigHomy
3MeHLLEHHi BMicTy nponakTuHy (Ha 10,68 %, p = 0,008). B ycix xBopux crnocTepiranachk BiporigHa no3uTuBHa AMHaMika NoKasHu-
kiB JMAT, LieHTpanbHOro aopTanbHOro TUCKY 1 KapmioBaCKyNspHOrO PeMOAENIOBaHHS, NpU LibOMY B NALEHTIB 3 aHAPOreHHUM
fediunTom, Lo A0AATKOBO NpuiManu deHibyT, CTyneHi 3HWKeHHs cepeaHbogoboBuMx 3HaueHb AT, LeHTpanbHux CAT, JAT, MAT
i cepAT Ta iHgekcy ayrmeHTauii, Yacy noLwmpeHHs Binbutoi xsuni, amnnicpikavii nynbCOBOro TUCKY, Kapio-KiCTOYKOBOTO BacKymnsip-
HOrO iHAEKCY Ta BifCOTOK NOMIMLUEHHS MOKa3HMKIB NO3NO0BXHBOI Aedhopmallii Ta AiacToniYHOI PYHKLIT BUSBUNNC HANGINbLIMMK.

BucHoBok. MNpraHaveHHst KOMGIHOBaHOI aHTUriNepTEH3MBHOI Tepanii ipbecapTaHoMm i HiheanniHoM i3 foaaBaHHAM GeHibyTy
B YOMOBIKIB 3 @aHAPOreHH!M AedilnMTOM Crpusie AOCArHEHHIO LiiNbOBUX 3HaYeHb AT, MOKpaLLEHHIO NOKa3HUKIB KapaioBackKy-
NSIPHOTO PEMOAENIOBAHHS.

AvMHaMMKa B npoLecce Ae4eHUA KOHLIEHTPaLUMU TECTOCTEPOHA U NPOAAKTHHA,
nokasaTeAei apTepUanbHOTO AQBAEHUA U KapAMOBACKYAIPHOTO PeMOAEAMPOBaHUA
Y MY)XYWH C TMNEPTOHMYECKOH H0NE3HBIO U aHAPOTEHHbIM A€ PULIUTOM

B. A. Busup, A. B. HacoHeHko, A. C. CapomoB

HecmoTps Ha Hanuune MHOrOYMCIIEHHbIX OGHOBNEHHbIX PYKOBOACTB MO NeYeHnto rnepToHnyeckon 6onesnu (Mb), nogxoab! k
Ha3HaYeHWMO aHTUIMNEPTEH3VNBHON TEPANUN C YYETOM €€ BIMSIHUS HA CEKCyarbHYH (yHKLMIO N YPOBEHb NOMOBLIX TOPMOHOB Y
MYXXYWH OCTaKOTCS HEe OnpeaeneHHbIMU.

Llenb uccnenoBaHus — U3yyeHre BNUSIHUS KOMOUHUPOBAHHOM aHTUTMNEPTEH3NBHOI Tepanuu ¢ fJobaeneHmeM teHnbyTta Ha
KOHLIEHTpaLM/ TECTOCTEPOHA U NPOMNaKTUHa, NoKa3aTeni apTepuanbHOro AaBNeHIUs! U KapaMoBacKymnSPHOrO PEMOAENMPOBaHUS
Y NALMEHTOB C IMNEPTOHNYECKOV BomnesHbio Ha hoHe aHapOoreHHoro aednumTa.

Matepuanel n MeToabl. B nccnenosanme Gbiny BKIKOUYEHBI 113 MyXUnH C yCTaHOBREHHbIM AnarHo3om [b |l ¢T., um nposoannmuch
obLLeknnHnyeckoe obcneaoBaHme, oLeHka koHLeHTpaumum obero (OT), ceobogHoro TectoctepoHa (CT) 1 nponakTHa METOA0M
WN®A, cytouHoe moHuTopupoBaHue ALl (CMAL), onpeneneHune nokasartenei LeHTpanbHOro aopTarbHOr0 JaBneHns U XeCcTKoCTh
apTepuin, TpaHCTopakarbHas axokapavorpadms. Bcem 6omnbHbIM HasHaYanu KOMOMHUPOBaHHYIO aHTUIMNEPTEH3VBHYIO Tepaniio
npbecapTaHoM 1 HUCheaUNMHOM. B 3aBUCMMOCTM OT Ha3Ha4EHHOTO NeYeHs NaLyeHTb! Bblnn paHLOMU3MPOBaHbI B 4 rpynmbl: 60MbHLIM
1A (Myx4mHbl ¢ I'B co cHkeHHbIM OT) 1 2A (b ¢ HopMarnbHbIM OT) rpynn 4ONONHUTENBHO HadHavanu eHnbyT, naumnenTsl 16 (M
Ha hoHe aHpporeHHoro aecuunta) u 26 (M6 npu HopmansHoM OT) rpynn MpUHUMANK TOMBKO aHTUMMNEPTEH3MBHBIE Npenapars|.

Pesynktartbl. B pesynsrate nevenuns yposHn OT n CT noBbICUNC Ha (hOHE AUCKOPAAHTHBIX M3MEHEHMUI KOHLIEHTpaLMW Npo-
nakTuHa: B rpynne 1A oTMEYeH CTaTUCTUYECKM 3Ha4MMBbIA pocT yposHen OT (Ha 29,72%, p=0,0002) n CT (Ha 28,08%, p=0,0003)
npu1 LOCTOBEPHOM yMEHbLUEHWM copepaHns nponaktuHa (Ha 10,68%, p=0,008). Y Bcex BonbHbIx Habnoganack 4OCTOBEpHas
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rornoxuTenbHas AnHamuka nokasareneit CMALL, LeHTparbHOro aopTarbHOro AaBNEHUS U KapaMOBACKyISIPHOrO PEMOAENMPOBAHMS,
NPV 3TOM Y NALMEHTOB C aHAPOreHHbIM AeOULMTOM, AOMOMHATENBHO NMPUHUMAIOLLMX (OEHUDYT, CTENEHU CHUKEHS CPEAHECYTOHHBIX
3Havenun AL, ueHTpaneHbix CAL, OAL, MAL, CpAL 1 nHgekca ayrmeHTauum, BpEMEHW pacnpocTpaHEHNst OTPKEHHOW BOSTHbI,
amnnndrkaLmmy NynbCoBOTO AaBMEHWS!, KapAMO-NIOALIKEYHOTO BACKyNSIPHOTO MHAEKCA, YryyLEeHWs NokasaTenei NpogonbHoM
Aedopmauny 1 AMacTonn4YecKo yHKLMN OKasanmcb HanbomnbLMmMm.

BbiBoa. HasHaveHve KOMOVHMPOBAHHON aHTUIMNEPTEH3VMBHOW Tepanun npbecapTaHom v HUeaunuHom ¢ fjobasneHnem
heHnbyTa y MyX4MH C aHOPOreHHbIM AeULUTOM CNOCOOCTBYET AOCTVKEHMIO LIENEBbLIX 3Ha4YeHN ALl 1 ynyJlieHno noka-
3aTenel KapanmoBackyNspHOrO PEMOAENMPOBAHNS.

Dynamics of testosterone and prolactin levels, blood pressure and parameters Key words:

of cardiovascular remodeling in hypertensive men with androgen deficiency ;ﬁiﬁgiﬁfg‘me

in the course of treatment hypertension,
irbesartan,

V. A. Vizir, 0. V. Nasonenko, A. S. Sadomov nifedipine.

Numerous previous and up-to-date guidelines for antihypertensive treatment do not highlight the problem of interrelations between

sexual dysfunction and hypertension itself or with the use of frequently prescribed medications. Changes in testosterone and ~ Zaporozhye

medical journal

prolactin concentrations in men undergoing antihypertensive treatment are still not well described.
2019; 21 (4), 428-436

The aim of the study was to investigate the impact of combined antihypertensive treatment with the addition of phenibut on tes-
tosterone and prolactin concentrations, blood pressure and parameters of cardiovascular remodeling in hypertensive men with
androgen deficiency.

Materials and methods. Atotal of 113 men with stage Il essential hypertension were recruited to participate in the study. All patients
were subjected to routine clinical examination, evaluation of total (TT), free testosterone (FT) and prolactin using ELISA, 24-hour
blood pressure monitoring (24-hour BPM), assessment of central aortic pressure and arterial stiffness, transthoracic echocardi-
ography. All study subjects were prescribed the combined antihypertensive treatment with irbesartan and nifedipine. Depending
on treatment scheme, all patients were divided into four groups: group 1A consisted of men with low TT who received phenibut
in addition to antihypertensive treatment, group 1B — patients with androgen deficiency on antihypertensive treatment only, group
2A - patients with normal TT with the addition of phenibut, group 2B — men with normal TT on antihypertensive medications only.

Results. As a result of prescribed treatment, TT and FT levels increased with discordant changes in the concentration of prolactin:
a statistically significant increase in TT (29.72 %, P = 0.0002) and FT (28.08 %, P = 0.0003) with a significant decrease in prolactin
concentrations (10.68 %, P = 0.008) were in the group 1A. All patients had positive 24-hour BPM dynamics, parameters of central
aortic pressure and cardiovascular remodeling. Patients with androgen deficiency with the addition of phenibut had the highest
reduction rates in 24-hour BPM values, central SBP, DBP, PBP, mean BP, augmentation index, RWTT, pulse pressure amplification,
CAVla and were characterized by significant improvement of longitudinal LV deformation and diastolic function.

Conclusions. The use of combined antihypertensive therapy with irbesartan and nifedipine with the addition of phenibutin men with androgen
deficiency contributes to the achievement of target blood pressure levels and improvement of cardiovascular remodeling parameters.

linepToHivyHa xBopoba (I"X) 3annLaeTbca OfHMM i3 Hanno-
LUMPEHILLNX HEIH(EKLIINHMX 3aXBOPIOBAHb He TinbKK B Ykpa-
iHi, @ 1y CBITi B Linomy, npu4omy ii mOLUMPeHICTb cepen ocit
4onogiyoi cTaTi y kpaiHax LieHTpanbHoi Ta CxigHoi €Bponu
3anuwaeTbes Ha pieHi 33 % [1]. Y cyyacHux HacTaHoBax i3
niKyBaHHS apTepianbHoi rineptenaii (AlN) HaNEeXHUM YUHOM
He BUCBITNIOETLCS TEHAEPHWI aCneKT NPU3HAYEHHS aHTy-
rinepTeH3vnBHMX Npenaparie, He PO3KPUBAETLCA Npobnema
B3aEMO3B'A3KY MiX MOPYLUEHHAM CeKCyamnbHOi dyHKLii
B Yonoikis 6e3nocepenHo 3 nepebirom X, a Takox i3
3aCTOCYBaHHSM MeaVKaMeHTIB Ans KOpekuii nigBuLLeHo-
ro aptepiansHoro Tucky (AT) [2]. 3aranbHoBigomo, Lo
KoHUeHTpauii 3T i BT 3Hxy0TbCS 3 BiKOM, ane HasBHICTb
COMaTWNYHNX 3aXBOPIOBaHb, CEPEA HIX BXITMBE MiCLie No-
cigae X, HeraTMBHO BNAMBaE Ha npoLecy isionoriYHoro
CTapiHHS Ta BUKNMKAE AOBOMI 3HAYYLLIE 3MEHLLEHHS BMICTY
aHApOreHiB, WO NPU3BOANTL 4O PO3BUTKY aHAPOTEHHOMO
Aediumty. 3minm pisrie 3T, BT i nponaktuHy B 4onosikis,
AKi MOCTINHO NPUAMalOTb aHTUFINEPTEH3UBHI Npenaparu,
3aNMLLAITLCS OCTATOMHO He BUBYEHUMM.
Hecnpuatnueuii edekT Wogo cekcyanbHoi yHKLUii
MEBHWX rpyn MeavKameHTiB Ans nikysaHHs X (nepemycim
TiasnpHuX i TiasnpgonogibHux Aiypetukis Ta 3-6nokatopis) B
niTepaTypi onMcaHuii LUMPOKO [3-5], 3 iHLLOrO BOKY, € TakoxX
[oka3n GesneyHoro TpMBarnoro 3acTocyBaHHs iHribiTopis

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

Al®, Brnokatopis peLienTopis aHrioTeH3uHy |l Ta GriokaTopis
KanbLieBWX kaHaniB L0 MOXITMBOTO PO3BUTKY EPEKTUIBHOT
AMCAYHKLT, 3HYKEHHS PIBHS TECTOCTEPOHY ab0 NiABULLEHHS
KOHLeHTpaLlii nponakTuHy [6-8]. [esiki kniHiHi i JOKMiHIYH
[OCTIDKEHHS NoKa3anm NosvTUBHWIA BB brokatopis AT
Il Ta aHTaroHICTIB KanbLjito Ha CekcyanbHy yHKLlo, ane He
B yCiX poboTax pi3HMLA MiX rpynoto NikyBaHHs Ta nnaue6o
BMSIBUNACh CTATUCTUYHO 3HadyLuoto [5]. Bpaxosytoumn Ton
hakT, Wo B YMCneHHUX nybnikalisx onucyTbCs 3MiHN
BMICTY CTaTEBVX FOPMOHIB NPY ePEKTUIBHIN AMCYHKLT, Ska
PO3BVHYNACh Ha TIi aHTUMNEPTEH3VNBHOTO NiKyBaHHS BHLLE-
3a3Ha4YeHMU rpynamu npenaparis y nabopaTopHUX TBApyH,
noctae notpeba y NpoBeAeHHi JOAATKOBUX AOCHImKEHb
QNS BUBYEHHs cupoBsarkoByix piBHiB 3T, BT i nponakTuHy B
nonynsuii Yonosikis, ki xopi Ha X, nig BnnveoM Tepanii. 3
Ornsay Ha HasBHICTb HecrieLMiYHNX 3aranbHUX CUMMTOMIB
rinoroHagMamy B YOMoBIkiB i3 noegHaHUM nepebirom X Ta
aHOporeHHoro AediluTy M YacTo MiABMLLEHOrO PiBHS MPo-
NaKTUHY B Tak1x XBOpWX 3actocyBaHHs FAMK-neHTvHoIgiB
Y Ui rpyni NauieHTiB BUOAETHCA NEPCNEKTUBHUM.

MeTa po6otu

BuByeHHs BNnnBY KOMBIHOBAHOI aHTMriNepTeH3MBHOI
Tepanii 3 AoaaBaHHsM (DeHIOyTYy Ha KOHLEHTpaLii TecTo-
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CTepOHy Ta NponakTUHY, NMOKa3HWKIB apTepianbHOro
TUCKY i KapaioBacKyNSPHOro PemMofesntoBaHHs B nauj-
€HTIB i3 riNepTOHIYHOI0 XBOPOOOIO Ha TNi aHAPOreHHOro

aediunTy.

Marepianu i MeToAH AOCAIAKEHHA

[lo noaBilHOro BiAKPMTOro NPOCMEKTUBHOTO MOHOLIEHTPOBO-
ro 12-TKHEBOTO JOCTIMKEHHS 3 eNeMeHTamMu paHaomiaLii
B NapanenbHux rpynax Bknioumny 113 nawieHTis 4onosivoi
cTaTi BikoM 45-73 pokiB i3 BCTAHOBEHUM BI4MNOBIAHO O
YHichikoBaHOrO KMiHIYHOTO NPOTOKOMY NEPBUHHOI, EKCTpe-
HOI Ta BTOPMHHOI (CrewiianiaoBaHoi) MeanyHoi 4ONOMOru
«ApTepianbHa rinepten3isy (Haka3 MiicTepcTBa 0XOpoHM
3a0poB’s Big 24.05.2012 p. Ne 384) i pekomeHaauismu
€Bponeiicbkoro ToBapucTBa rineptensii [9] aiarHozom X ||
cTapii. ocnimpxeHHs npoBeaeHe 3 [OTPUMAHHAM ETUYHUX
npUHLMNIB enbCiHcbKOT Aeknapauii BcecBiTHbO MeanyHoi
acouiauii «ETUYHI NpuHUMNM MeguyHMX AocnigpkeHb 3a
y4acTo NIanHN ik 06'ekTa JOCHIMKEHHS», KOH(epeHLil
3 rapmoHi3aLlii HanexHoi kniHivHoi npakTukn (ICH-GCP),
[I13alH NOroKEHMI 3 KOMICiEto 3 NuTaHb GioeTukn 3ano-
Pi3bKOro AepaBHOr0 MEAUYHOTO YHIBEpCUTETY. Ha MOMEHT
BKITIOYEHHS 40 JocnimxeHHs npotarom 2015-2017 pp. yci
XBOpi nepebyBany Ha cTaLioHapHOMY NikyBaHHi B yMOBax
KapgionorivyHoro BigaineHHs KY «Micbka nikapHs Ne 7»
M. 3anopiioks.

Kputepii BKMIOYEHHS: HasiBHICTb NMCbMOBOI IHOPMO-
BaHOI 3rofi Ha y4acTb Y AOCTmKEHH, YonoBiva CTaTb i Bik—
cTapLui 3a 18 pokiB. Ak KpuTepii BUKIKOYEHHS po3rnsganach
HasiBHICTb NEPBUHHONO FiNOrOHAAN3MY, TSXKKVX COMaTUYHIX,
OHKOMOTiYHMX 3aXBOPHOBAHb, NaTonorii nepugepuiHmx
apTepin, NOpYLUEHHS pUTMY Ta NPOBIgHOCTI cepLid, Henepe-
HOCHICTb BroKaTopiB aHroTEH3MHY |l, aHTAroHICTIB KarbLjto,
(eHibyTy B aHaMHe3I.

Ycim navjeHtam 3giicHUnM 3aranbHoKmiHiYHe o6cTe-
KEHHSI, OLiHIOBaHHs koHUeHTpauii 3T, BT i nponaktuHy
iMyHOhEpMEHTHIM METOZIOM 3 BUKOPUCTAHHSIM Habopy pe-
akTuiB «AccuBind ELISA» BpobHMuTBa chipmm Monobind
Inc. (CLLA) Ha 6a3i Har4anbHOro MeayKo-nabopaTopHOro
LleHTpy 3anopi3bKoro [epxaBHOr0 MeanyHOro yHiBepcu-
TeTy, o6oBe MoHiTopyBaHHst AT (OMAT), BU3HaYeHHSI no-

Ka3HWKiB LIEHTParbHOrO aopTanbHOrO TUCKY Ta XKOPCTKOCT
apTepiit 3 3aCTOCYBaHHAM AjarHoCTMYHOI cuctemmn BPLab
Vasotens, TpaHcTOpakanbHy exokapaiorpadito (ynb-
Tpa3BykoBUIA AjarHocTuyHWiA npunag MyLab50, ESAOTE,
ITanis). Pe3ynsTatn onpauboByBanuch CTaTUCTUYHO 3
BUKOPUCTaHHAM nakeTiB nporpam Statistica 6.0 (niueHsis
Ne AXXR712D833214FAN5) i Microsoft Excel 2016. Big-
NOBIHICTb XapaKTepy po3nopiny nokasnukis ['ayccoBomy
OLIiHIOBanNV Bi3yarnbHO 3a JOMOMOroto NobyoBM ricTorpamm
Ta LWNSXOM BUKOPWUCTAHHSA KPUTEPIIB HOPMarbHOCTI po3-
noginy (kputepinn Konvoropoea-CMupHOBa 3 MOMpaBKoto
Ninniedopca, kputepin LWanipo-Yinka), HopmansHUM
BBa)XXaBCS PO3MOAIN NP 3HAYYLLOCTi BKa3aHWX KpuTepiis
p > 0,05. Y BunagKy HOpMarnbHOrO pPO3Mogiy NOKa3HWKM
NpeacTaBneHi y BUMMsAI CepenHboro apudMeTYHoro Ta
CepeaHbOKBAAPATUYHOTO BIAXUIEHHS], Y Pasi BiAXVUIEHHS
po3noginy Bif HOPMANbHOTO — y BUMMALI MejaHN Ta HUX-
HbOrO Ta BEPXHBOrO KBApPTUIIS. [opiBHIOKUM 3MiHHI GinbLue
HiX Y ABOX HE3aNeXHUX rpynax Ans 3iCTaBNeHHs iXHiX Me-
JiaH, 3acTocoByBanu TecT Kpyckana—Yonnica. 3HauyLlicTb
Pi3HML MK NapHUMK rpymnamm OLiHIOBaK 32 AONOMOrOH
TeCTy 3HaKOBWX paHriB BinkokcoHa.

Cepeq nauieHTiB, SKUX 3anmyyunn A0 AOCHIDKEHHS,
59 yonosikiB Manu pieeHb 3T HWX4YKIA 3a pedhepeHTHI
3HaueHHs1, nepeabayeHi cneundikallieto nabopatopHoro
Habopy (<2,5 Hr/Mn) i 3HMWKeHHS KoHUEeHTpauii 3T y Hux
pO3rIsAanoch Sk HASBHICTb aHAPOreHHOro AediLunTy, Npu
LiboMy 54 0cob1 Manu HopManbHUIA CUPOBATKOBMIA PIBEHD
3T. Ycim xBopuM npuaHayani KoMBiHOBaHy aHTUrinepTeH-
3BUHY Tepanito brnokatopom AT |l ipbecaptaHom y fo6oBil
[03i 300 mr i briokaTopoM KanbLieBUx kKaHanis Hibeauni-
HoM y 103i 40 mr/goby. 3anexHo Bia NpU3HAYEHOT CXEMM
nikyBaHHs BCi navieHTn 6ynu paHaoMmizoBaHi 4o OfHieT 3
4OTMPBLOX IPyn: 4O rpymu 1A BKITIOYMIIN XBOPKX 3 @HAPO-
reHHUM aediLmTom, ki oTpumyBanm cherioyT (250 Mr aBidi
Ha [leHb) OAATKOBO 10 aHTUrNepTeH3WBHOI Tepanii, 40
rpynu 1B yBifLLNN YONOoBIKW 3 aHAPOreHHUM AedilnToM,
SKUM NpU3HaYanu TiNbKW aHTUTNePTEH3WBHI Npenaparty,
[0 rpynu 2A — nauieHTy 3 HopManbHuM piHem 3T, siki
[0AaTKOBO NpuiiManu eHidyT, fo rpynu 26 — xBopi, kM
(heHibyT 0OAATKOBO 10 AHTUMINEPTEH3NBHOIO NiKyBaHHS
He npuaHavanu (Puc. 1).

Mpyna 1A ) ) Mpyna 2A
(ipGecaptaH + Hipeaunin o b (ipGecaptaH + Hicheaunin
+ cheHibyT), "I? g + (heHibyT),

n =26 c R n=31

- =
= ™
® ) s
m 3 CT., =
o n=113
s B
= I
I 0
[} =
ES )
lpyna 1B 3 2 lpyna 26
(ipbecapTaH+HicdeauniH), o e (ipbecapTaH + Hidpeamnin),
n=33 @ ® n=23
— —

Puc. 1. [ln3aiiH gocnimKeHHs.
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Yci rpynu BUsIBUNKCH 3icTaBHMY 3a Bikom, IMT, pesyrb-
TaTamu ogpicHoro BuMiptoBaHHs AT, TpusanicTio Al i UCC.
Ceper XBOPWX YCiX YOTUPBOX IPyN NepeBaxanit NalieHTn
3 Apyrum ctyneHem AT, npu LbOMy YacTka Yonosikis 3 Al
3 cTyneHs byna HaneuLworo y rpyni 1A.

Pe3yabtati

JlikyBaHHs nepeHocuny fobpe BCi xBopi, NOBIYHI echexTn
manv ABa nauieHTV: OauH naujeHT i3 rpynn 1A mas ckapru
Ha NpUcKopeHe cepLebuTTa, Le 0auH XBopuiA i3 rpynmn 26
Bil3Ha4aB HasiBHICTb HabpsikiB rominok. Taki peakuii He
6ynn NOCTINHUMKW, He NPU3BENW A0 MPUMWHEHHS YYacTi
XBOPUX Y BOCTIIKEHHI.

Ha pucyHky 2 npeactaeneHa AvHamika AOCimKyBaHUX
FOPMOHIB Y NPOLIECH NiKyBaHHS. BiporiaHum BUSIBUBCS TPEHS,
CTOCOBHO BMICTY MpoMnakTuHy Ta obox hopm TectocTe-
poHy Tinbku y rpyni 1A: nig BANMBOM Tepanii Big3HaveHe
CTaTUCTUYHO 3HavyLLe 3pocTaHHs pisHiB 3T (Ha 29,72 %,
p = 0,0002) Ta BT (Ha 28,08 %, p = 0,0003) Ha Tni 3Ha4y-
LLIOrO 3MEHLUEHHS KOHLEHTpaLii nponaktuHy (Ha 10,68 %,
p =0,008). Y xBopux 2A rpynu, siki Takoxx OTpumyBanm ¢e-
HiByT, BmicT 3T nicns nikysaHHs 3pic Ha 24,70 %, p = 0,530,
nigBuLeHHst pisHa BT (Ha 4,20 %, p = 0,43) Takox He Byno
CTaTUCTUYHO 3HaYyLWMM. [locsrna BiporigHOCTi B NaLieHTiB
rpynv 2A guHamika piBHS MPONaKTUHy: BMICT LIbOro ropMoHa
B HUX 3HM3MBCs Ha 39,60 %, p = 0,007. Y xBopux, SIKUM He
popasany eHibyT [0 aHTUriNepTeH3MBHUX Mpenaparis,
KOHLIEHTpaLlis NponakTuHy, HaBnaku, 3pocna (Ha 10,26 %,
p =0,003i21,37 %, p = 0,007 y rpynax 16 i 25 Bignosia-
HO), a AvHamika pisriB 3T i BT He Habyna ctatucTnyHoi
BiporigHocTi.

Mia BNAMBOM NiKyBaHHS BiA3Ha4YeHe OOCATHEHHS
LinboBKx ogicHMX 3Ha4eHb AT 76,92 % nauieHTamu rpynu
1A, 69,70 % — 1B, 70,97 % — 2A 12 69,57 % — 2B, onHa-
mika cuctoniuHoro (CAT) i giactoniuHoro AT (OAT) B ycix
rpynax nikyBaHHst Gyna cTaTucTMyHoO 3HauyLwoo (puc. 3).
Mokasnmky odpicHoro CAT y rpyni 1A 3Huaunmuck Ha 16,77 %
(p=0,005), 16 —Ha 10,76 % (p = 0,007), 2A - Ha 13,38 %
(p=0,035),2Bb-Ha 12,74 % (p = 0,006), ocpicHoro AT — Ha
5,38 % (p=0,012), 5,21 % (p = 0,020), 7,29 % (p = 0,011) i
6,25 % (p = 0,008) BignoBigHo.

3a pesynsTatamu NOpiBHAHHS nokasHukie [MAT Ha
MOMEHT BKITHOYEHHS B AOCTMXKEHHS Ta Ha ABaHaALATOMY
TWXHi CNOCTEPEKEHHS BCTAHOBMEHA HASBHICTb NO3NTUB-
HUX 3MiH GinbLuocTi 3 HUX. MopiBHSHHS NapameTpis AMAT
[0 Ta nicns nikyBaHHs 4ano 3MOry BU3HAYUTV NO3UTUBHY
AnHamiky 6inbLuocTi 3 Hux (mabn. 1). Tak, 3HayeHHs CAT
B aKTWBHWUI | NaCYBHWI Nepiof Ha TNi Tepanii 3HM3MNoCk B
ycix rpynax xsopux: B 1A rpyni piBeHb CepeaHbOro CUCTO-
niyHoro AT B akTuBHWIA nepiog (cepCATa) aMeHLMBCS Ha
14,2 % (p =0,012), 16 —Ha 11,6 % (p = 0,017), 2A — Ha
14,5 % (p = 0,007), 2b —Ha 14,8 % (p = 0,006); BincoTok
3HWXEHHS cepefHboro cuctoniyHoro AT y nacuBHMiA
nepiog (cepCATn) craHosuB 7,8 % (p = 0,004), 14,1 %
(p=10,002), 9,7 % (p=0,010) Ta 13,5 % (p = 0,011) ansa
rpyn BiANOBIAHO. 3HWXEHHS CepeaHbOro AiacToniYHOro
AT B akTuBHUMI nepiog (cepfATa) 6yno aewo MeHLuM,
ane Tak camo CTaTUCTWYHO BIipOriZHMM B YCiX rpynax:
y 1A rpyni — Ha 9,29 % (p = 0,022), 16 — Ha 13,01 %
(p =0,024), 2A - Ha 6,83 % (p = 0,033), 1B rpyni — Ha
4,47 % (p = 0,028). 3miHu cepeaHboro giactoniyHoro AT
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y nacusHWi nepiog (cepJATn) Bynu BiporigHUMM TinNbkK Y
XBOPUX, SIKUM npu3Hadanu peHidyT: y 1A rpyni—Ha 5,33 %
(p =0,037), 2A - Ha 7,59 % (p = 0,030), B TO Yac sk B
16 -Ha 3,75 % (p = 0,068), 2b - Ha 1,95 % (p = 0,089).
[OuHawmika nynbcosoro AT 3a 100y (MAT24) 6yna HalicyTTe-
Bilwoto y rpyni 1A (27,48 %, p = 0,007), Togi sk y rpyni 16
BiZICOTOK 3HMxeHHs [TAT24 ctaHoBMB 25,86 % (p = 0,018),
2A-6,38 % (p=0,029), 26— 15,46 % (p = 0,020). Mokas-
Hukv BapiabenbHocTi CAT i [IAT B akTMBHWI | NacvBHUNA
nepioan TakoX 3a3Hanu BNAMBY MikyBaHHA: y rpyni 1A
3HaveHHs BapiabenbHocTi CAT yaeHb (BapCATa) 3Hu3u-
nocb Ha 42,11 % (p=0,023), 16 —Ha 23,53 % (p = 0,031),
2A —Ha 15,38 % (p = 0,035), 26 —Ha 20,00 % (p = 0,021).
3meHweHHs BapiabenbHocTi CAT y nacvBHWi nepiog
(BapCATn) ctaHoBuno 18,52 % (p = 0,033), 25,00 %
(p=0,016), 12,00 % (p = 0,031) Ta 33,33 % (p = 0,012)
y rpynax nikyBaHHs BignoeigHo. BapiabenbHicTb OAT
yOeHb | BHOYI Y Npoueci NiKyBaHHA 3HU3MMach y Mexax
20 % no BCix rpynax CrocTePEXEHHs, @ MakCUManbHWiA
BiCOTOK 3MEHLLIEHHS1 BKa3aHOro NokasHyKa cnocTepiranu
B miarpyni 1A (23,1 %, p = 0,004 1a 27,7 %, p = 0,003 ans
BapiabenbHocTi JAT B akTBHWiA (Bap[ATa) Ta nacvBHui
nepiog (BapdATn) BianoBigHo).

[OvHamika Byna CTaTUCTUYHO 3HAYYLLOK i LWOAO Mo-
Ka3HWKiB iHOekcy yacy rinepTeHsii (I4): 3HaueHHs 14 CAT
B akTuBHW nepiof (14 CATa) sHuaunocs B 1A rpyni Ha
73,39 % (p =0,002), 16 - Ha 69,12 % (p = 0,033), 2A — Ha
61,54 % (p = 0,029), 26 — Ha 57,14 % (p = 0,034), |4 AT
B akTvBHuUiA nepiog (4 OATa) — Ha 47,37 % p = 0,037),
73,54 % (p = 0,022), 75,22 % (p = 0,027) i 51,85 %
(p = 0,041) BignosigHo. AHanoriyHi 3miHK criocTepiranuchb
i Ans nokasHwkis y macusHui nepiog; 14 CAT BHoui (14
CATn) B 1A rpyni ameHwwmBcs Ha 62,07 % (p = 0,007),
16 -Ha 64,71 % (p = 0,009), 2A — Ha 42,86 % (p = 0,011),
26 — Ha 32,14 % (p = 0,023), |4 AT B nacusHwit nepiog
(4 OATR) — Ha 78,64 % (p = 0,003), 78,79 % (p = 0,003),
79,10 % (p = 0,002) i 76,47 % (p = 0,010) BignosigHo.

MokasHukw HiuHoro 3HkeHHst CAT i AT B 06CTEXEHMX
XBOPMX TaKOX 3MIHUMCB Mg BNAMBOM NiKyBaHHS, AyHaMika
BUSIBUACH CTATUCTUYHO 3HAYYLLIOKO Y Fpynax NaLlieHTiB, siki
npuimanu cheHibyT. Ha Tni nikyBaHHS KinbKiCTb «ainnepiey
cepen YonoBiKiB i3 aHAaporeHHuM aedpiumtom 1A rpynu
3pocna Ao 68,2 % nopieHsHO 3 34,6 % [0 NikyBaHHS, @
npodini «HanT-nikep» nicns NikyBaHHA B Wiy Nigrpyni pee-
cTpyBanu B 7,7 % xBopux nicns nikysanHs (npotu 23,1 %
[0 nikyaHHs). Y rpyni 16 yacTtka «ainnepis» 36inbwmnnack
Ha 32,3 %, a «HaiT-nikepiB» 3MeHLUMnack yagidi. BigHocHa
KiNbKICTb «HOH-AINNepiBy» cepen NaLieHTiB i3 HopMansHUM
pisHem 3T Ha Tni NikyBaHHA Takox 3Huaunack (3 38,6 %
00 26,9 % y 2A nigrpyni Ta 3 34,5 % 10 32,1 % -y 2b),
KifIbKICTb «HaMUT-NiKepiB» 3MeHLMNach yagii.

AHanisytoun NoKasHWKW LIEHTPANLHOTO aopTarnbHOMo
TUCKY, BUSIBUNW BUPAXEHE 3MEHLUEHHS! Ha TNi NiKyBaHHs
nynscosoro AT B aopri (MATao) (Ha 21,00 %, p = 0,003 y
rpyni 1A, 18,20 %, p = 0,006 — 165, -19,40 %, p = 0,004 — 2A
Ta 16,70 %, p = 0,007 — 2b), CAT B aopri (CATao) (y 1A
rpyni Ha 9,79 %, p = 0,011, 16 - 9,09 %, p = 0,012, 2A -
10,80 %, p = 0,008, 25 - 9,35 %, p = 0,017), OAT (OATao)
(Ha5,10 %, p=0,031, 4,08 %, p= 0,038, 4,39 %, p= 0,041
i 3,29 %, p = 0,042 BignogigHo) Ta cepenHboro AT B aopri
(cepATao) (Ha 6,92 %, p=0,022, 6,15 %, p =0,023, 3,96 %,
p=0,027i2,97 %, p = 0,041 BignosigHo).
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Ta6bnuus 1. QuHamika napametpis JMAT nig BNnvBoM nikyBaHHs!

1A rpyna (n = 26) 1B rpyna (n = 33) 2A rpyna (n=31) 26 rpyna (n = 23)

MokasHukuy,

OAMHULIi BUMipIOBaHHSA

-5,21

B pyna 2b

-6,25
-7,29

OAT, Mmm pT.CT.

cepCATa, MM pT.CT.
cep[]ATa, MM pT.CT.
cepCATn, MM pT.CT.
cepATn, MM pT.CT.
ceplAT24, Mm pr.CT.
BapCATa, MM pT.CT.
BapCATn, MM pT.CT.
Bap[ATnN, MM pT.CT.

14 CATa, %

14 [1ATa, %

I4CATR, %

I40ATR, %

Hiyte sHkeHHs CAT, %
HiuHe sHwkeHHs AT, %

o nikyBaHHa | Micns nikyBaHHaA | [lo nikyBaHHa | Micns nikyBanHA | [lo nikyBaHHsa | Micna nikyBanHs | Jo nikyBaHHA | licna nikyBaHHA

156,25+1872 134,06+ 1143* 15422+2138 136,31+ 12,82*
86,33+1334  7831+921*  9211+1358 80,13 +8,52"
143[116;155,5] 118[107;136]°  135[118;138] 116 [103; 135]*
75(655:86,5]  71[61; 81]* 80 [73; 87] 77 [70; 85]
655[43;77] 4754161  58[44;63] 43 [39; 54]*

19 [15; 20] 17 12]* 17 [15; 19] 13 [11;17)*
135[10516]  11[8; 13]* 12[10; 15] 9[10; 11]*
1504284  832+221 1067+274  878%214*
54,5 28:78] 14,5[12;28]* 68 [55; 76] 21[18; 35
28,5[9; 71] 15 [5; 27]* 68 [7; 90] 18[9; 38]*

58 [10; 100] 22 [10; 36]* 68 [31;91] 24 [13; 37)*
51507,5:89] 11 [7;31]* 66 [38; 91] 14 [9; 24]*
458+1215  1075%452* 12114623 1313454
750£11,03 9,50+ 342" 1244+700 1215534

149,70+ 1535 12803+11,74* 14870+17,82 126,68 £ 1563*
90,30+12,73 84,13+727*  8741+748  8350+7,73"
124[115;141]  112[109; 136]*  126[108;135] 109 [106; 131]*
79 [71; 95] 73 [72; 80" 77171, 79] 75,5 [70; 79]
47 [46; 51] 44139; 50]* 485(39;51]  41[36;49]*
13[11; 18] 11 [8; 15]* 125[11;14]  10[9; 13]*
1251214 11[8;13]" 12[8; 13] 81[6; 10]*
1,10£357  9,21+336* 894325 8,12 +2,54*

52 [36; 95] 20 [16; 34]* 49 [34; 56] 21 [15; 36]*
56,5[37,95] 14 [7; 31]" 2719; 52] 13 [10; 23]*
31,5[24,89]  18[13;27) 28 [13; 74] 19 [12; 29]*

67 [37; 95] 14 [11; 31]* 51 [24; 64] 12 [10; 28]*
8,307,99 1050£345* 970540 11,12 £4,38*
9,60+6,22 1234+434* 11308720  1146%525

*: CTaTUCTUYHO 3HaYyLLA Pi3HULIA Mix MOKa3HUKaMm1 o Ta nicnst nikyBaHHs (p < 0,05).
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[ocnimkeHHs NoKa3HUMKIB XXOPCTKOCTi apTepin y mpoLje-
Ci NiKyBaHHS Aarno 3MOory BUSIBUTU CTAaTUCTUYHO 3HaYYLLY
AVHAMIKY LWOAO LWBWAKOCTI NOLIMPEHHS MyNbCOBOT XBUi
aoprtoto (aollllMX), craHaapT13oBaHOro iHAEKCY ayrMeHTa-
uii (AIX75), amnnicbikauii nynscosoro Tucky (PPA), yacy
noLwmpeHHs Bigbutoi xeuni (RWTT), coyHkuii (dP/dt) i kap-
[io-KicTo4YkoBOro BackynsipHoro iHaekcy (CAVIa) B ycix rpy-
nax (ma6n. 2). MokasHuk aollllX ctas HkunMm y rpyni 1A
Ha 8,08 % (p=0,022), 16—Ha 5,15 % (p = 0,038), 2A —Ha

10,23 % (p=0,014), 2b—Ha 10,11 % (p = 0,018), AIX75 -
Ha 25,00 % (p = 0,028), 16 — Ha 20,69 % (p = 0,031),
2A - Ha 7,32 % (p = 0,040), 2b — Ha 2,5 % (p = 0,047),
npy LbOMY CTaTUCTUYHO 3HAYYLLMM 3HUXEHHS iHOEKCY
ayrmeHTauii B aopri 6yno Tinbku y rpynax 1A (Ha 14,29 %,
p=0,036)i 15 (12,28 %, p = 0,043). 3Ha4yeHHs PPA nig
BMIMBOM Tepanii 3meHwwunocb Ha 4,41 % (p = 0,038),
16 -Ha 2,90 % (p = 0,042), 2A - Ha 2,31 % (p = 0,045),
2b-Ha 2,24 % (p =0,038), RWTT -y 1A rpyni Ha 6,35 %
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NO3A0BXHIN CTPeNH, %  MO3[0BXHBOIO CTPEHY

BElpyna1A @ETlpyna1b

(p=10,033), 16 — Ha 6,25 % (p = 0,045), 2A — Ha 2,86 %
(p=0,041), 25 — Ha 1,40 % (p = 0,048). dyHkuUis (dP/dt)
BiporigHo 3HM3unacb Ha 2,42 % (p = 0,031), 4,30 %
(p =0,028), 1,20 % (p = 0,043), 1,37 % (p = 0,044) y

LLIBnakicTe rmobanbHoro

O Mpyna 2A

no6anbHuiA
LMPKYNAPHUIA CTPerH, %

W lpyna 2b

LLiBnakicte rmo6ansHoro
LMPKYNSIPHOTO CTPENHY

Puc. 4. JuHamika nokasHukis
nedopmalii miokapga JIW nig
BNAMBOM 12-TWXXHEBOrO aHTUrinep-
TEH3WBHOTO NikyBaHHS.

Tabnuus 2. InHamika nokasHUKIB )XOPCTKOCTi apTepilt niZ BMrMBOM NiKyBaHHs!

Moka3Huku,
oauHuLi
BUMIpIOBaHHsA

[lo nikyBaHHA

1A rpyna (n = 26)

Micns nikyBaHHA

[lo nikyBaHHA

16 rpyna (n = 33)

Micns nikyBaHHA

rpynax nikysaHHs BianosifHo. Kapaio-kictoukosuii Ba- aollinX, wic 9983117  91[80;109"  97[86;119  92[83; 110
CKYNAPHWIA iHOEKC Mif BMIIMBOM NiKyBaHHS TaKOX 3a3HaB AlXa0, % 28 [17; 4] 24 [14; 38]" 28,5 [19; 47] 25 [16; 39]*
BiporigHoi AuHamiku, 3Hn3nBcs Ha 9,16 % (p = 0,022), AIX75, % -21[-43; -15] -28 [46; -19]* 23 [41; -13] -29 [-44; -16]*
8,67 % (p=0,027), 1,60 % (p=0,041)i1,15 % (p = 0,043) AIX, % -33[-35,5;-18]  -35[-36;-21] -30 [-33; -17] -32[-34;-19]
BiZNOBiAHO. PPA, % 136 [130; 144]  130[129; 140"  138[132;140] 134 [128; 137)*
OuiHtotoum napameTpu KapianbHOro pemogento- ED, mc 300(289;324]  308[296;334]  304([293;327] 307 [299; 332]
BaHHS, BCTAHOBUMW BICYTHICTb CTAaTUCTUYHO 3HAYYLLOT ASI, MM pr.CT. 112 [100; 136] 114 [102; 139] 109 [103; 132] 111 [106; 136]
AVHaMik1 po3MipiB kamep cepus Ta dpakuii Bukuay niBoro RWTT, mc 126 [117; 159] M8 [110; 141" 128[119; 156] 120 [111; 142]
wnyHouka (OB ML) Ha Tni nikyBaHHS B yCiX rpynax XBOpuX. dPdt, mmpret/c  619[504; 1141] 604 [498; 842]" 628 [506; 1138] 601 [489; 891]"
BiporigHumu BigMiHHOCTI Bif BUXiZHWUX 3Ha4eHb Gynu Ans SEVR, % 136 [124; 169] 131[120; 162] 138 [127; 167] 129 [121; 159]
TOBLLWHM MXLLTYHOUKOBOI nepeTuHkn (TMLLIM), sagHboi IE, mc/cm 067[0,59;091]  0,71[0,62;098]  0,69[0,57;0,90] ~ 0,72{0,57; 0,96]
CTiHkv nisoro LunyHo4ka (T3CTILL) Ta iHaekcy Macu miokap- Ssys, % 57[51; 58] 59[51; 62] 58[53; 59] 59[52; 61]
Aa N (IMMILL) y nawienTia 3 aHAPOreHHNM AediLMToM, Sdia, % 40 [36; 49] 4235, 51] 4134, 48] 44 [34;50]
SIKVIM [10[1aTKOBO [10 aHTMTNEPTEH3NBHYX MPENaparis npu- CAVla, og. 11,24[7,10;13,29]  10.21[7,77; 11,92 11,30(7,07; 1341] 10,32 [7,01; 11,91]*
imanu eHibyT, nepepaxoBaHi MOKa3HUKN 3MEHLLUIIUCh 2A rpyna (n=31) 26 rpyna (n=23)
y umx xBopux Ha 1,17 % (p = 0,024), 1,16 % (p = 0,041) aollMX, mic 8,8[7,0;9,8] 7,9[7,0; 9,51 89[7,3;9,9] 8,0[7,1;9,9]
1a 2,23 % (p = 0,017) BignosigHo. Y nauieHTiB rpynu 2A AlXao, % 21[12;22] 20 [12; 20] 20 [11; 24] 19[11; 21]
3HauyLoto byna Tinbkn arHamika TMLUM (3meHwmnack AIX75, % -38 [-41;-27] -41 [-44; 201 -39 [-42; -26] -40 [-44; -301
Ha 0,85 %, p =0,047), ay rpynax 16 i 25 3miHu BkasaHux AIX, % -35[-37; -31] -36 [-37; -33]" -33 [-36; -30] -33 [-36; -33]
napametpiB 6ynu HeaHauyLMM. B pesynbtari nikyBaHHs PPA, % 130 [117; 136] 127 [116; 131 134[118; 138] 131 [117; 137]
crocTepirany BiporigHe MOKpaLLEHHs! MO3A0BXHLOI Ae- ED, mc 312[309;375]  313[309;380] 314 [311;370] 316 [312; 378]
¢hopmaii miokapaa JIL (puc. 4). 3Ha4yeHHs rnobanbHoro ASI, MM pr.CT. 120 [114; 152] 121 [116; 154] 122 [111; 149 123 [114; 149]
NO300BXHLOrO CTPENHy Ha Tni Tepanii 3pocno B 1A rpyni RWTT, mc 140 [121;155]"  136[124;150]"  143[125; 153]* 141 [120; 151]*
Ha 13,08 % (p =0,015), 8 16 rpyniHa 8,31 % (p = 0,021), B dPdt, mm prcT/c 584 [488;680] 577 [481;593]°  582[476;688] 574 [470; 596]*
2A rpyniHa 4,54 % (p = 0,018) Ta Ha 2,63 % (p = 0,022) — SEVR, % 129[82; 150] 127 [82; 149 131[84; 156] 132[86; 154]
B 2B, NoKasHWK 10ro WBUAKOCTI Takox 30inbwmecs B 1A IE, mc/cm 0,81[0,68;0,85]  0,84[0,69;0,95] 0,79[0,71;0,86]  0,82[0,74; 0,97]
rpyni Ha 5,68 % (p = 0,028), 16 — Ha 3,41 % (p = 0,033), Ssys, % 50 [51; 56] 51[50; 57] 51[51;57] 51[51; 57]
2A —Ha 3,73 % (p = 0,031), 26 — Ha 2,30 % (p = 0,039). Sdia, % 48[43;49] 49 [44; 49] 50 [44; 51] 52 [46; 54]
3MiHu rnobanbHOro LIMPKYNSPHOro CTpeliHy Bynu MeHLe CAVla, op. 8,74[7,39;870]  860[7,31;8,64]" 869([743;879 859[7,40;8,70]"

BUPaXEHUMK, ane TakoX AOCAMNM BiporigHoCTi, 36inb-
wuswweb y 1A rpyni Ha 10,19 % (p = 0,054), 16 — Ha
5,55 % (p = 0,068), 2A — Ha 8,49 % (p = 0,059), 2b — Ha
4,63 % (p = 0,066). LBnakicTb rnobansHOro Lmupkynsp-
HOTO CTPENHY Ta NOKa3HWK padianbHOro CTPenHy nicns 12
TWXHIB MiKyBaHHS CyTTEBO HE 3MIHUUCH Y OAHIN i3 rpyn.

Y pesynbrati NikyBaHHS CNOCTepirany NoKpaLleHHs
nokasHukiB AiactoniyHoi yHkuii JILL y xBopux 3 aHapo-
reHHUM JediunTom, Wo npuimanu eHibyT, BUSBUIK
3pOCTaHHsA cenTanbHoi WwemuakocTi (E* cent) Ha 14,29 %,

*: CTaTUCTUYHO 3HaYyLLa Pi3HULA MiX NOKasHWKaMm [0 Ta nicns nikyBaHHs (p < 0,05).

p = 0,004, cepenHboi (E'cep) — Ha 12,50 %, p = 0,013, Ta,
BIZMOBIAHO, 3HWXEHHS CniBBigHOLWEHHs E/E’ (Ha 6,10 %,
p = 0,032). BiporigHe nigeuweHHs E'cep cnocTepiranu
1 B iHWWX rpynax nikysaHHsa (16 — Ha 12,5 %, p = 0,014,
2A — Ha 9,09 %, p = 0,022, 26 — Ha 8,33 %, p = 0,039).
3HaveHHst ingekcy E/E’ Ha Tni nikyBaHHs 3Hu3unock y 16
rpyni Ha 5,29 %, p = 0,033, 2A rpyni —Ha 5,84 %, p = 0,030,
26 rpyni Ha 1,87 %, p = 0,045 (mabn. 3).
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Ta6nuus 3. [JuHamika nokasHWKIB AiacTonivHOT (yHKLT Mig BNIIMBOM nikyBaHHS

MokasHMKu,
OAMHUL
BUMIpIOBaHHSA

[o nikyBaHHA

1A rpyna (n = 26)

Micns niky-
BaHHA

[o nikyBaHHA Micns niky-

BaHHA

1B rpyna (n = 33)

E, mlc 0,70[0,49;0,77] 0,74[0,51:0,79] 0,68[0,49;0,77] 0,69[0,50;0,77]
A, wic 0,79[0,60;0,88] 0,81[0,64;0,89] 0,78[0,60;0,88] 0,79[0,62; 0,89]
E/A 094[0,64;1,11] 096[0,66;1,13] 0,94 [0,64; 1,11] 0,95 [0,64; 1,14]
E centmc  0,06[0,05007 0,07[0,06;008 0,06[0,05;007 0,07 [0,06;007]
E' nar, mfc 0,08[0,05;0,10] 0,08[0,06;0,10] ~0,08[0,05;0,10] 0,08 [0,06; 0,11]
E'cep, mlc 0,07[0,05;0,08]  0,08[0,06;0,10* 0,07 [0,05;0,08] 0,08 [0,06; 0,09]*
E/E 9,83[6,12;13,28] 9,23(6,09;11,12]* 9,83[6,12;13,28] 9,31[6,10;12,04]*
DecT, Mc 219[194;227]  218[191;225]  222[194;227] 219 [190; 226]
IVRT, Mc 111 [98; 112] 109 [97; 111] 111 [98; 113] 111[98; 113]

E, mlc 093[0,82;097] 0,94[0,84:097] 092[0,82;097] 0,93[0,82; 0,99]
A, mic 0,69[0,62;0,74] 0,69[0,65;0,75] 0,68[0,62;0,74] 0,69 [0,62; 0,75]
E/A 1A7T[1,12,1,33] 119[,11,1,31]  1,16[1,12,1,33]  1,21[1,12;1,32]
Ecentmc  008[0,07;0,11] 0,11[008;0,12] 008[0,06;0,12] 0,11[0,07;0,13]
E' nar, mlc 0,08[0,07,0,12] 0,09[0,08;0,12] 0,07[0,08;0,11]  0,07[0,08;0,12]
E'cep, mlc 010[0,08;0,12] 0,11[0,08;0,12]* 0,11[0,08;0,12] 0,12[0,08; 0,14]*
E/E’ 8,05[6,44;10,47) 7,58[6,34;9,07]° 8,01([6,40; 1047] 7,86 [6,32; 9,74]*
DecT, mc 196 [192;215)  195[192;210]  193[191;214] 191 [190; 212]
IVRT, mc 93 [87; 99] 91 (87, 97) 98 [89; 101] 96 [89; 99]

*: CTATUCTUYHO 3HaYyLLA PisHWLSA MiX NokasHWkamuy Ao Ta nicns nikysaHst (p < 0,05).
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MomibHWiA 0O HALLOrO [OCMIMKEHHS QU3aliH ONucaHuii y
po6orTi R. Ma et al. Ak focnigxysaHi npenapaTti BUKopuCTa-
nv ipbecapTaH i henoaunix, ane nonynsuieto 0BCTEXEHHS
6ynm xiHkn 3 FX. 3a ganmumm R. Ma et al., 3actocyBaHHs
BULLEBIA3HAYEHOT kKOMBiHaLiT Npu3Beno A0 MominLeHHs
CeKcyarnbHOI (OyHKLT B NALIEHTOK LUNSXOM MO3UTUBHOMO
BMNMBY Tepanii Ha OKCMAATUBHUIA CTPEC | PiBEHb FOPMOHIB,
Cepern HUX BiA3HAYEHE 3HKEHHSI PIBHS TECTOCTEPOHY. Y
HaLLOMy JOCHIMKEHHI, Lo NpoBeaeHe Y BubipLI YOMoBikiB
i3 "X Ta aHaporeHHUM AedilMToM, CrnocTepiranoch Biporia-
He nigsuLLeHHs koHUeHTpauii 3T i BT i 3MeHLLeHHs piBHS
MPONaKTUHY Y XBOPUX, SIKi AOAATKOBO A0 ipbecapTaHy Ta
HicbeauniHy npuiimanu ceHibyT, a 3a yMOBU NpuiiMaHHs
TiNbKX @aHTUriNepTEH3MBHIX NpenapariB 3MiHW aHOPOreHiB
6ynu HeiporigHumm [10].

AHTUrinepTeH3nBHa eekTUBHICTL kombiHauii ipbe-
capTaHy 3 Griokatopamu kanbLieux kaHanis (nogioHa go
pe3ynbraTiB Hawoi poboTn) oTpuMaHa B AOCHIKEHHSX
[-ADD, I-COMBINE i XX. [. Kobanaga, ane sik BKK BuB4anu
amnoamniu, a piseHb aHAPOrEHIB NPV NPU3HAYEHHI NikyBaH-
Hs He BpaxoByBanu [11-13]. 3HuxeHHs amBynaTtopHoro
CAT 3a pesynsratamu [-ADD BigpisHsnock Mix rpynamu
Ha 8,8+ 1,1 MM pT. CT. Ha kKopuCTb koMBiHaLji ipbecapTaHy
300 mr Ta amnoauniHy 5 Mr, YactoTa AOCATHEHHS KOHTPOMHO
AT npu ubomy ctaHoBuna 54,1 %. AHanoriuHuii gusaiiH
nocnipkeHHs I-COMBINE gaB MOXNMBICTb JOCSITU KOHTP-
onto AT y 6inbLuoi YacTkv naujeHTiB (67,4 %). 3a gaHnmm
XK. [. Kobanaea, noHaz 40 % navjieHTiB gocsranm Linsosux
piBHiB AT npu MiHiManbHOMY 403yBaHHI ikCOBaHOI KOM-
6iHauii amnoguniny 5 mr Ta ipbecaptany 150 mr i noHag,
90 % npw 3acToCyBaHHi MakcumanbHO nependadeHoi 1oan
(amnogunin 10 mr/ipbecaptad 300 wmr). Y Hawomy gocni-
IDKEHHI 4acToTa JOCATHEHHS LinboBUX 3Ha4eHb AT B yCix
rpynax xsopux ctaHosuna maixe 70 % i Gyna HanbinbLUoto
y rpyni YOMOBIKIB 3 aHAPOreHHNM AediLIUTOM, SIki A0AATKOBO

npuiimManu ceHibyT, WO BKa3ye Ha y4acTb FOPMOHabHIX
3cyBiB y perynsuii AT i CBiZUMTb Ha KOPUCTb HEOBXIAHOCTI
BpaxyBaHHs piBHiB 3T, BT, nponakTtuHy nig Yac Bubopy
cXemu Teparii.

Y GinbLuocTi AocnimpKeHb, Ae BUBYanM BNAUB aHTUrI-
NepTEeH3NBHUX NpenapatiB Ha napaMeTpu LeHTparnbHoi
reMoAMHaMiki Ta XOPCTKICTb apTepin, Li NOKasHWKK
OLiHIOBanUCb MNicns NnikyBaHHS NpOTAromM niB poky abo
GinbLue. Mepion cnocTepexeHHs B HALWOMY JOCTILKEHHI
6yB KOpOTLUMM 32 LiCTb MicsILLiB, NOZGHO 10 Au3aiiHy [o-
cnipxerHs T. Ishimitsu et al. [14], Wo Takox BUBYanM 3MiHu
MPYXHO-ENacTUYHNX BracTMBOCTE apTepii Nif BNIVBOM
KOMBIHOBaHOrO nikyBaHHS Griokatopom aHrioteHauHy |l i
6rokatopom KanbLiieBux kaHanis abo AiypeTykoM y XBo-
P¥IX i3 XPOHIYHOI XBOPOOOK HUPOK, PiBEHb aHAPOreHIB He
BpaxoByBaBCS. Y BKa3aHOMY [OCMIIKEHHi CTaTUCTUYHO
3HauyLLMX 3MiH XXOPCTKOCTi apTepiit He CnocTepiranoch,
Ha BiAMiHY Bif HaLUMX CMOCTEPEXEHb, L0 MOXHA NOosic-
HWUTW BICYTHICTIO HUPKOBOI NaTONOrii Ta BpaxyBaHHAM
PiBHS NPONaKTHUHY Ta TECTOCTEPOHY Mpu BubOpi Tepanii B
Hawin Bubipyi. Y BigganeHomy nporHosi kombiHauis BPA
II'i BKK mae cnpusitnveuin BNMB Ha KOPCTKICTL apTepin
TaKOX YHaCMiZOK AOCATHEHHS koHTponto Al [15], Wwo € Lwe
OHUM IMOBIPHUM MEXaHi3MOM BipOriAHOrO MOKPaLLEHHS
napameTpiB BaCKymNsipHOr0 peMOAENtoBaHHs B MaLieHTIB,
SKVX 3any4nnu 4o LbOro JOCTIDKEHHS.

[okasu nosuTuBHOIO BNNMBY ipbecapTaHy Loao Macy
miokapga JL y navjenHTiB 3 A" onucaHi y ABOX NOPIBHAMb-
Hux gocnimkeHHsx C. Gaudio et al. [16] i K. Malmqvist et
al. (3a paHnmu BunpobysanHs SILVHIA) [17], y nepliomy 3
HUX MoKa3aHa iHAYKLiA 3HaYYLLiLLIOro perpecy iHaeKCy Macu
miokapaa JILW ip6ecaprasom 150-300 mr 1 pa3 Ha goby
nopiBHsHO 3 amnoguniHom 5-10 mr 1 pa3 Ha foby Ha Tni
3icTaBHOrO KOHTPONto AT yNpoaoBX 6 MicsLis, y Apyromy —
aHarnoriyHe NoninLweHHs 4iacToniYHoT (hyHKLii, LLMYHOYKO-
BOi reomeTpii Ta koHTporto AT nig BnnmBom ipbecapTaHy Ha
MPOTUBAry Tinbky SOCArHEHHIO KOHTPOITHO AT Npu NpUAMaHHI
arteHonony. Y UbOMy AOCRIMKEHHI onucaHi CnpUSTAMBI
etekTn ipbecapTaHy LLOAO TOBLUWMHW KOMMIIEKCY iHTK-
mu-megia [18]. Mpo 3MeHLLIEHHs NOKa3HWKIB MO3A0BXHLOI
Aedopmalii miokapaa J1LL y yonosikis 3 AT, 3icTaBHe 3 Ha-
UMMM JaHUMK, noBigomMnisinock y poboti M. HO. KonecHuka,
aHApPOreHHW cTaTyc nNpu LboMy He Bpaxosysascs [19].
o3nT1BHWI eekT LWOoJOo CTPYKTYPHO-PYHKLIOHANBHNUX
XapaKTepUCTIK CepLis Ha T NPU3HAYEHHs KOMBIHOBaHOTO
aHTUriNepTeH3VNBHOTO NikyBaHHs Griokatopa peLienTopa aH-
rioteH3uHy |l Ta fiypeTvika abo BrokaTtopa peLenTopa aHrio-
TeHauHy |l Ta briokaTopa kanbLieBumx kaHanis criocTepirany
N. Toh et al., Lo noBigOMUAK NPO CTAaTUCTUYHO 3HaYyLLe
noninwexHs penakcadii JILL (nigeueHHs E’ Ta 3HmkeHHs
E/E’) y npoveci nikyBaHHs, LU0 CMiBBIAHOCKIOCH 3 HALLMMM
pesynbratamu [20]. Mo3uTMBHUMI BNMB ipbecapTaHy Ha
napameTpy giactoniyHoi dyHkuii cnocTepiranu i R. Miller-
Brunotte et al. [21]. Y Hawomy gocnigxeHHi 3acTocyBaHHS
[-bnokartopiB i AiypeTUKiB HE MNaHyBanoch, BPaxoByHUM
MOXIMBWIA HECTIPUATIIMBII TXHIN BNAWB Ha CEKCyarbHy
(yHKLUitO Ta piBeHb aHOPOreHiB, a ePeKTU NPU3HAYEHHS
ipbecapTtaHy Ta HicheamniHy y BUMMSAi SMEHLIEHHS TOBLLVHM
CTiHoK | Macy miokapgaa J1LL, peaykuii nposisiB AiactoniyHor
JMCEYHKLT Byni 3icTaBHAMM 3 pe3ynTatamu, siki oTpuMarnit
Bi3HaYeHi BULLE AOCTIAHUKN.
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BucHoBKH

1. Mpu3Ha4eHHs KOMBIHOBAHOT aHTUriNePTEH3NBHOI Te-
panii ipbecapTaHoMm i HieanniHOM 3 AofaBaHHAM eHibyTy
B YOIIOBIKIB 3 aHAPOreHHNM AeDILMTOM CrpUSIE LOCATHEHHIO
LinboBux 3Ha4eHb AT 5ik 3a pesynbsratamm 0giCHOro BUMI-
ptoBaHHs, TaK i npu J0BOBOMY MOHITOPYBaHHi apTepians-
HOTO THCKY, BIpOTiAHOMY 3HWXEHHIO BapiabenbHocTi AT B
aKTVBHUI | NaC1BHUI Nepioan Ta CTaTUCTUYHO 3HaYYLLOMY
3HKEHHIO iHAEKCY Yacy rinepTeHsii npotsrom gobu.

2. Ha Tni nikyBaHHsa y rpyni 4yonosikiB i3 X Ha Tni
rinoaHApOreHii CrocTepiraeTbCs BUPaXKEHiILLE NOMiNLWEeHHs
BCiX MOKa3HVIKIB LIEHTParbHOrO aopTarbHOro TUCKY Ta op-
CTKOCTI apTepiii, AK-0T LUBWAKOCTI MOLLUMPEHHS MyNbCOBOT
XBWIi, CTAHAAPTM30BaHOrO iHAEKCY ayrMeHTalii, amnni-
hikauii NynbCOBOro TUCKY, Yacy nokasy BigbuToi XBuni Ta
Kapajio-KiCTOMKOBOrO BaCKYMAPHOTO iHAEKCY.

3. BukopucTaHHsi cxeMm KOMBIHOBaHOTO aHTHriNepTEH-
3MBHOIO NiKyBaHHS 3 JofaBaHHAM (heHibyTy B navieHTiB i3
HEeLOCTaTHICTIO TECTOCTEPOHY MO3WUTWBHO MO3HAYaETLCA
Ha napameTpax CTpYKTYpHO-(PYHKLioHanbHoi nepebynosu
Cepus LUMSXOM BipOriAHOMO 3MEHLLEHHS! TOBLUWHW CTIHOK
Ta iHEeKCY MacK Miokapaa NiBoro LWITYHOuKa, 30iNbLeHHS!
rnoBanbHoro NO3[0BXHLOIO CTPENHY Ta 10r0 LUBWUAKOCTI 32
BiZ,CYTHOCTI BipOriaHOT AHaMiki Loao pakuii Bukuay J1LL,
CTpUSIE CTAaTUCTUYHO 3HaYYLLOMY 36inbLUEHHIO CenTanbHOT
Ta cepeaHbOi LBUAKOCTEN MITPArIbHOTO KiMbLis, 3HIKEHHIO
iHoekcy E/E’ ik OCHOBHMX NPOSIBIB iaCTOMIYHOT ANCYHKL.

MepcnekTMBM nopanbWmMX gocnimkeHb. Bpaxoy-
t04M hakT GidioNoriYHOMo 3HMKEHHS KOHLIEHTpaLii TecTo-
CTEepOHy 3 BiKOM, NMepCreKTUBHUM BOAYaETHCA BUBHEHHS
e(PeKTUBHOCTI NPU3HAYEHHS 3anpONoOHOBAHOI CXEMM
niKyBaHHS y BiKOBOMY acnekTi. [1poBefeHHs aHarnoriy-
HOro MacLUTabHOro LOCMIMKEHHS 3 3amyYeHHsM GinbLuoi
KinbKOCTi 0BCTEXEHUX 4aCTb MOXIUBICTb MiATBEPAUTM
OTPMMaHi pesynbTaTyt Ta y3aranbHUTV nigxoaun Ao Bubopy
MeduMKaMeHTO3HOI Tepanii y rpyni YonosikiB i3 X 3anexHo
Bifl KOHLIEHTpaLlii 3aranbHOro Ta BiflbHOTO TECTOCTEPOHY,
MPONaKTUHY.
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0cobAnBOCTi BU3HAYUEHHAI CHHAPOMY <HU3bKOTO TPUHOATUPOHIHY»
npy cepLeBii HEAOCTATHOCTI Ta MOro BNAUB Ha Nepeodir 3axBoploBaHHA

C. M. NueoBap**-°, 10. C. PyaukEtf, T. B. Ao3ukE, B. 0. ManbuiHcbka® E, T. 0. YeHumk®

AY «HauioHanbHUI iHCTUTYT Tepanii imeHi A. T. Manoi HAMH Ykpainu», M. XapkiB

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Cepuesa HegocTaTHicTb (CH) — akTyanbHa npobnema kapgionorii. CUHAPOM «HW3bKOro TpuitoaTUpoHiHy» (CHT) cnoctepiratotb
npu CH. Hemae eguHoi gymky LLoao kputepiiB Bu3HaveHHs CHT.

Meta po6otu — gocnigutn ocobnmusocTi BusHadeHHss CHT npu CH i ioro 38’130k i3 nepebirom 3axBoproBaHHs.

Marepianu Ta metoau. Y focnimkeHHs 3anyyuunu 157 xeopvx Ha CH Ha Tni nicnsiiHbapkTHoro kapaiockneposy. Ha nepLuomy etani
AOCTIKEHHS XBOPUX MOAINUNM Ha 2 KoropTu: | — 122 navieHTn 3 HopmarbHumMm pisHsMm BinbHux T, (T, ), T, (T, ) i Tupeotpon-
Horo ropmoHa (TTT); Il — 35 xsopux i3 CHT (T, <2,5 nmonb/n npu HopManbHux pisHax T, Ta TTT). Ha apyromy etani 8 | rpyny
Bkmtounnm 129 xeopux 6e3 CHT; Il - 28 navienTia is CHT (npu T,, 2,07 nmonb/n). BusHaumnm piski TTT, T, i T,., peBepcuBHOMO

73 4g’
T, (T,,). BukoHanu exokapaiockonito. Busunnn nepebir CH npotarom 2 pokis.

Pesyniratn. Yactora CHT (npu T, <2,5 nmons/n) cepep xBopux Ha CH craHosuTb 22,3 %. Puauk noBTopHoi rocnitanisawii xso-
puX i3 NpuBoaYy AekomneHcalyii, 3a ROC-aHaniaom, 3poctae npu nepeTuHi Toukn poanoainy T, <2,07 nmonb/n (p = 0,0017). Mpw
T,, 2,07 nmonb/n nowmpeHHa CHT ctaHosuTe 17,8 %. XBopi is CHT (npu T, <2,07 nMonb/n) MonoAwi (Ha 2,5 poky, p = 0,039),
matoTb GinbLui KOP (Ha 4,8 %, p = 0,010), KOO (Ha 10,2 %, p = 0,012), KCP (Ha 8,8 %, p = 0,003), KCO (Ha 20,1 %, p = 0,006),
MeHLLY dhpaKLiito BUKWAY NiBOro LnyHouka (Ha 9,5 %, p = 0,033), nopiHtotoun 3 navieHtamu 6e3 CHT. BigHOCHMIA puaiik NOBTOPHOT
rocnitanisauii xgopux npu CHT (npu T, < 2,07 nMonb/n) craHosuTb 2,224 [1,363-3,630] (p < 0,05).

BucHosku. HYactora cunppomy CHT (3a kputepiem T, <2,5 nmorb/n) cepen xBopux Ha CH cTaHoBuTb 22,3 %; npu pisHi T, <2,07
nmonb/n— 17,8 %. Puaik possuTky NoBTOpHOI rocnitaniaauii xsopux 3a AaHnmmn ROC-anHarisy 36inbLUyeTbCA Mpy NepeTuHi piBHA T,
<2,07 nmorb/n. Xsopi i3 CHT (npu T, <2,07 nmonb/n) Mooz, MatoTb GirbLuy AvnaraLiio fiBoro LLYHOHKa Ta MEHLUY 110ro (pak-
Lijto BUKMAY, BinbLLy YacTOTy KOPOHAPHMX IHTEPBEHLIi | BULLMIA Pr3VK NOBTOPHOI rocniTaniaaLyi, opiBHsHO 3 navieHTamm 6e3 CHT.

0cob6eHHOCTH onpeAeAeHNA CUHAPOMA «HU3KOTO TPUIHOATUPOHUHA» MPU CEPACUHOM
HeAOCTaTOUHOCTH U ero BAMSIHUE Ha TeueHue 3aboreBaHUA

C. H. NMueogap, 1. C. Pyauk, T. B. No3uk, B. 1. lanbunHckas, T. A. YeHunk

CepaeyHas HegocTaTouHocTb (CH) — akTyanbHas npobnema kapgvonorii. CUHAPOM «HU3KOTO TpunoaTupoHuHay (CHT) Habnio-
[akoT y Yactn 6onbHbIX CH. HeT eanHoro MHeHUst OTHOCUTENBHO kputepues onpeaenerns CHT.

Lienb pa6oTbl — nccnegosats ocobeHHocTn onpeaenerns CHT npu CH v ero cBsisb ¢ TeveHnem 3aboneBaHus.

Matepuansl u metogbl. O6cnegoany 157 GonbHbIX CH Ha hoHe mocTuHapKkTHOro kapauockneposa. Ha nepeom aTane
McerenoBaHns BombHbBIX Pa3Aen N Ha 2 KoropTbl: | — 122 naupexTa ¢ HopManbHbIMIU ypoBHAMYM cBoBoaHbIX T, (T, ), T, (T, ) »
TnpeoTponHoro ropmora (TTT); Il - 35 6onbHbix CHT (T, <2,5 nmorb/n npu HopManbHbIx yposHax T, v TTT). Ha BTopom aTane
B | rpynny Bkmtounnn 129 6onbHeix 6e3 CHT; Bo Il — 28 naumentos ¢ CHT (npu T, 2,07 nmornb/n). Onpeaenani yposHu (TTT),

T, 1T, pesepcusHoro T, (T, ). Mposoanmn axokapanockonuto. Mayvanu Teyerne CH Ha npoTsxeHun 2 fer.

Pesynkratbl. Yactora CHT (npu T, <2,5 nMonb/n) cpeam GonbHbix ¢ CH coctaensiet 22,3 %. Puck NoBTOPHOI rocntaniaaumm
MawyeHToB Mo NoBozy AgkomMneHcaLmm, cornacHo ROC-aHannsa, BospacTaeT npu nepecedeHii Toukn T, <2,07 imons/n (p =0,0017).
Mpn T,, 2,07 nmonk/n pacnpoctparene CHT coctaenset 17,8 %. BornbHble ¢ CHT (npu T, <2,07 nMorb/n) miagiue (Ha 2,5 roaa,
p = 0,039), umetot Gonblure KAP (Ha 4,8 %, p = 0,010), KAO (Ha 10,2 %, p = 0,012), KCP (Ha 8,8 %, p = 0,003), KCO (Ha 20,1 %,
p =0,006), MeHbLLYtO chpakLwmto Bbibpoca neBoro xenyaoyka (Ha 9,5 %, p = 0,033) no cpasHeHmio ¢ nauueHTamm 6e3 CHT. OtHocu-
TeNbHbII PUCK MOBTOPHOI rocnuTanimaaumy GonbHbix npu CHT (npu T, 2,07 nvornb/n) coctasnsert 2,224 [1,363-3,630] (p < 0,05).

4c?

Boigogb!. Hactora curgpoma CHT (ro kputeputo T, <2,5 nvons/n) cpeau 6onbHbix ¢ CH coctaenset 22,3 %; npu yposHe T, <2,07
nMons/n — 17,8 %. P1ck passuTst MOBTOPHOM rocrmTanisaumy GonbHbIX BO3PACTAET Mpy nepecederii yposHs T, <2,07 nvonb/a.
BonbHble ¢ CHT (pu T, <2,07 nMons/iT) MnazLue, MMetoT BorbLLIYI0 AUraTaLivio NEBOro eryouka 1 MeHbLLyto (pakLnio BbIGpoca,
BOnbLLYH0 YaCTOTY KOPOHAPHBIX MHTEPBEHLIA 1 GOMee BbICOKMIA PYCK MOBTOPHOI FOCTIMTANM3aL Mo CPaBHEHMIO C naLmeHTamy 6e3 CHT.

The features of “low T.” syndrome definition in a heart failure and its effect

on a course of the disease

S. M. Pyvovar, Yu. S. Rudyk, T. V. Lozyk, V. Yu. Halchinska, T. 0. Chenchyk

Heart failure (HF) is an important issue in cardiology. Some patients with HF have the low T, syndrome (LT,S). There is no con-

sensus regarding the criteria for determining LT,S.
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The purpose is to study the features of LT,S determination in HF and its relationship with the disease course.

Materials and methods. A total of 157-patients with HF and postinfarction cardiosclerosis were examined. At the | stage, all pa-
tients were divided into 2 groups: | - 122 patients with normal level of free T,, T, and thyroid-stimulating hormone (TSH); Il - 35
patients with LT,S (T,<2.5 pmol/l and normal levels of T, and TSH). At the Il stage, 129 patients without LT,S were included into
group | and 28 patients with LT,S (T,,<2.07 pmol/l) - into group Il. Serum levels of TSH, T, T, reverse T, (T, ) were determined.

Echocardiography was performed. HF course was studied during 2 years. o

Results. The frequency of LT,S (T, <2.5 pmol/l) among patients with HF is 22.3 %. The risk of rehospitalization of patients ac-
cording to ROC-analysis increases at the intersection of the point T3f <2.07 pmol/l (P = 0.0017). At T3f <2.07 pmol/l the frequency
of LT3S is 17.8 %. Patients with LT3S (T3f <2.07 pmol/l) are younger (2.5 years younger; P = 0.039), have larger end-diastolic
size (by 4.8 %; p P = 0.010) and volume (by 10.2 %; P = 0.012), end-systolic size (by 8.8 %; P = 0.003) and volume (by 20.1 %;
P =0.006), lower left ventricle (LV) ejection fraction (by 9.5 %; P = 0.033), than the patients without LT3S. The relative risk of
rehospitalization in patients with LT3S (T3f <2.07 pmolll) is 2.224 (P < 0.05).

Conclusions. The frequency of LT,S (T, <2.5 pmol/l) among patients with HF is 22.3 % at level of T3f <2.07 pmol/l - 17.8 %.
The risk of rehospitalization in patients with HF increases at intersection of the point T, <2.07 pmol/l. Patients with LT,S (T,
<2.07 pmol/l) are younger, have larger LV dilatation and lower ejection fraction, higher frequency of coronary intervention and

rehospitalization risk than the patients without LT,S.

Hacnigok iHdapkty miokapaa (IM) — cepuesa HegocTar-
Hictb (CH). s naTonorisi — akTyanbHa Meamuko-coLjianbHa
npobnema B Hawwiit kpaiHi [1]. MowwupeHicte CH cepen
[,0pOCrIoro HaceneHHs B YKpaiHi konueaeTbes Big 1,5 0o
5,5 % Ta 3pocTae nponopLiitHo Biky [2]. Mpo cepiosHicTb
nporHo3y CH cBiguuTh Te, Lo NpubnuaHo nornosuHa na-
LieHTiB noMupae npoTsrom 4 pokis [1]. Po3yMiHHA HOBUX
naToi3ioNnoriYHMX MexaHiamis, LLO AeTepMiHYoTb nepebir
3aXBOPIOBAHHS, BXKIIMBE ANS ONTUMIaLlii cxem Tepanii.

3 nepebirom CH Ta i nporpecyBaHHsM NOB’3aHi CynyTHi
3aXBOPIOBaHHA Ta AnHaMika Hu3kv Giomapkepis. Cepen ycix
HEeNPOEHAOKPUHHIIX CYCTEM FOPMOHY LLMTOMOAIBHOT 3aro3u
(MLL3) BigirpatoTb BaxnMBY porb Y rOMeoCTasi CepLieBo-Cy-
AVHHOI cycTemm [3,4]. CUHAPOM «HW3LKOTO TPUAOATUPOHIHY»
(CHT) (cuHapom «Low T,», cuHapom «nepudepiiiHoro
JMCTUPOIaU3My») CrocTepiratoTb Y YacTuHK XBopux Ha CH.
MopyLLeHHs aKTUBHOCTI NepeTBOPIOBAHHA TUPOKCUHY (T,) Y
T, nepuchepiitHnmMm AeronvHasamn Mae 38'A30K i3 KITiHIYHIM
nepebirom CH [5]. Y nonepeaHix SOCRimKEHHSX CUHAPOMY
«Hu3bKoro T,» y xBopux Ha CH, koHueHTpauis L3 BumipsHa
y cTabinbHin dasi CH [6,7]. OgHak noLwmMpeHicTb i nporHoc-
TUYHUIA BNIVB Li50T0 CUHAPOMY Mif Yac rocritaniaavii XBopux
i3 npuBoay AekomneHcavii CH He gocnigxeHo.

MeTta po6otu

[ocnignti 0coBNMBOCTI BU3HAUEHHS CUHAPOMY «HU3bKOTO
T,, npu CH i ioro BnnmB Ha nepebir 3axsoproBaHHs.

Marepianu i MeToAH AOCAIAKEHHA

Habip xBopuX 3AiliCHIOBaNK y KniHiko-AiarHOCTUMHOMY Tepa-
NeBTUYHOMY BifZiNeHHi, Lo € kniHiyHow 6a3oto Biainy. Y
pocnimxerHs 3anyyunu 157 xsopux Ha CH (36 xiHok i 121
Yonosika) eponeoigHoi pacu. Kputepii 3anyyeHHs: nignu-
CaHHs iHdopmoBaHoi 3roaw, IM B aHamHesi, BepudikoBaHui
piarHo3 CH — |-V ®K 3a NYHA. Kpuepii BukntoueHHs: He
MignUcaHHs iHpOpPMOBAHOIT 3roau, reMOAMHAMIYHO 3HaYYLL
KnanaHHi Bagn cepus, CH iHWoi, Hix nicnsiHapKTHWIA
Kapaiocknepos eTionorii, 3amicHa ropMoHasnbHa Tepanis
L-TpokcuHoM, TupeocynpecvBHa Tepanisi, KniHiYHUA Yn
CyOKNiHIYHWIA riNOTUPEO03, TUPEOTOKCHKO3, 3anarbHi 3aXBo-
PtoBaHHSA, iHLLi cepito3Hi natonorii (MyxnuHa, Ty6epkynso3),
Lo MOrnmM 6 ycKnaaHWUTK NiKyBaHHS Yy 3HU3UTY OYiKyBaHY
TPUBANICTb XUTTS.

[JiarHoctyBanHs CH i nikyBaHHA XBOPUX BUKOHanm
BiZNOBIAHO A0 peKOMeHAaLiii €BPONeCbKoro ToBapucTea
kapgionoris [8]. MauieHT NpoMLLAN CTaHAapTM30BaHe
06CTeXEeHHS!, Lo BKMKOYAN0 AeTarnbHe BUBYEHHS icTopil
XBOPOGU (CynyTHi 3aXBOPIOBaHHS Ta Nikn), disnkanbHWN
ornsg, napameTpu KriHiYHoro Ta GioxiMiyHOro aHanisis
KpoBi, enekTpokapgiorpama (12 BigseaeHb) nig yac roc-
nitanisauji.

[lonnep-exokapgiockoniyHe AOCMIAKEHHS BUKOHAMNM
3a [JOMOMOroK YNbTPa3BYKOBOI AiarHOCTUYHOI CUCTEMU
VIVID-3, (General Electric, USA) Ha 6a3i BingineHHs dyHk-
LioHanbHoi aiarHocTukKL. BiaHayanm KiHLEBO-AiacToni4YHUNI
i KiHueBo-cucTonivHMiA poamipn (KAP i KCP BignosigHo)
nigoro wnyHouka (L), TOBLUMHY MiKLLTYHOUKOBOI ne-
petuHkn (MLLIM), 3agHboi cTikkm LW (3CILW), aiameTp
nisoro nepeacepas (J1M), npasoro wiyHoyka (ML) Ta iHLwi
napameTpy. Po3paxoByBanu KiHLEBO-AiacTONiYHMIA 06'eM
JIW (KOO), kiHueso-cucTonivHmia 06'em JILL (KCO), chpakuito
Bukuay MW (B L), ingeke N (1711), macy miokapaa LU
(MM W) ra i ingeke (IMM JILL).

[ocnimkeHHs 3paskiB KpoBi BUKOHanM B nabopatopii
GioxiMiyHMX Ta iMyHOhEPMEHTHMX MeTOAIB AOCNimKeHb
i3 Mopdgonorieto. [na BU3HA4YEHHS CUPOBATKOBOMO PiBHS
TupeotponHoro ropmoHa (TTI) (gianasoH Hopmu — 0,3-4,0
MMO/n), sinbHoro T, (T, ) (aianasoH Hopmu — 2,5-5,8
nmnonb/n) Ta sineHoro T, (T, ) (aianasoH Hopmu — 10-25
nMonb/n) BUKOpUCTOBYBaM Habopy peakTusiB («TTI-U-
DAy, «cBT4-UOA» Ta «cBT3-UDA» komnaHii «Xemay,
YkpaiHa). PieeHb peBepcuBHOro TpuiogTmpoHiny (T,) (4i-
ana3oH Hopmu — 90-350 nr/mn) BU3HAYMNX 3a JONOMOrO0
peaktuy «ELISA kit» (Elabscience®, KHP).

IMyHOEepPMEHTHI SOCHIIKEHHS BUKOHANW Ha npu-
napi «HaniBaBTOMaTUYHWI iIMyHODEPMEHTHUI aHani-
3atop «Immunochem-2100» (High technology, USA) Ne
501322057FSE. CgigoutBo npo ocTaHHio nosipky Ne
08-421/2 Bin 26.11.2018 p.

[Nepion cnocTepekeHHs 3a XBOPUMU CTAHOBUB 2 POKW,
MpoTAroM KoTporo ouiHioBanu nepebir CH, BpaxosyBanu
PO3BMTOK Mapokcu3MmiB Gibpunsauii nepeacepab, YacToty
rocnitanisavin i3 npuBoay AekoMneHcaLlii 3aXBOPHOBaHHSI.

AHania HopMansHOCTi PO3MOAiNY NOKA3HWUKIB BUKOHANM
3a gonomoroto kputepito Lanipo—Yinka. [aHi HaBegeHi sk
cepepHe 3HadveHHs (M) i cTaHpapTHe BigxunerHs (£SD) (y
pasi HopMarnbHoro poanoginy) abo megiaHa (Me) 11 iHTep-
KBaHTUMNbHWI iana3soH (Mpy po3noini AaHuX, LLO BigpiaHs-
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€TbCS Bifl HOPManbHOro). KinbKiCHi NokasHWKK NopiBHIoBanm
3a JOMOMOroto HenapHoro T-TecTy abo HemapameTpU4HOTo
kpuTepito — MaHHa-YiTHi. PisHuLto cepep 4acToT 03HaK y
rpynax ouiHioBanu 3a kputepiem x? NipcoHa (3 nonpaskoto
Weittca npu KinbkocTi 03Hak MeHLue Hix 10). [ins Bu3Ha-
YeHHS! MPOTHOCTMYHOTO pisHa T, BukoHanu ROC-aHania.
3pincHnnn napHe nopisHAHHSA napametpis ROC-aHanisy
ANS pisHUX napameTpis. PospaxyBanu BIGHOCHUIA pU3uK
(BP) i3 95 % fosipunm iTepsanom (). Ains BU3Ha4YeHHs
3B'A3KY MK MOKa3HUKaMu BYKOHamNM KOPENsaLiiHuiA aHanis
CriipmaHa (BpaxoByto4 BWA PO3oginy pisHA T, ). PiaHuLio
MK 3HaYEeHHSMW BBaXanu CTaTUCTUYHO BIPOTiAHOK Npu
piBHi KpuTepito 3HavyLocTi p < 0,05.

CraTucTyHe onpaLoBany 3a AOMOMOroK nakerta
nporpamu MedCalc, 16.4 (free version).

Pe3yabTati

Ha nepLomy eTani gocnimkeHHs xsopux Ha CH noginumm
Ha 2 rpynu: B nepLuy yeinwmm 122 (77,7 %) nauientw, aki
Manu HopmarbHi pisHi T, , T, ta TTT (mabn. 1); y apyry —
35 (22,3 %) XBOPMX i3 piBHEM T, , O MEHLUMIA 38 HUXKHIO
MEXy HOPMH (2,5 MMOML/M) NPU HOpPManbHIX PIBHAX T, i
TTT. Y umx xBopux piarHoctysanm CHT. IMig yac cratuc-
TUYHOTO aHani3y BCTaHoBWIH, Lo XBopi i3 CHT nopisHAHO
3naujeHTamm 6e3 Lboro CHAPOMY Manw BiporigHo GinbLue
3HaueHHs! ingekcy macu Tina (IMT) (31,00 + 5,52 kr/m? npoTu
28,95+ 5,07 kr/m2)—Ha 7,1 % (p = 0,046) i MeHLLY cpoBaT-
KOBY KOHLIEHTpaLLito BirnbHoro T, (1,77 [1,59-2,07] nmMonk/n
npotu 3,49 [3,13-3,79] nmons/n) — Ha 49,3 % (p = 0,001).

Xsopi Ha CH Ha Tni CHT manu gunataito mOpOXH1HN
JIW: KAP 6ys 6inblumm Ha 3,3 %, MOPIBHIOKYM 3 rpynowo
nauieHTiB 6e3 CHT (5,57 + 0,42 cm npotu 5,39 + 0,44 cm,
p = 0,040); KOO - Ha 7,7 % (155,03 + 26,81 mn npotu
144,00 + 26,81 mn, p =0,041); KCP —Ha 5,2 % (4,20 + 0,47
cm npotu 3,99 + 0,57 cm, p = 0,056); KCO — Ha 11,6 %
(81,34 £21,64 mnnpotin 72,91 £ 25,05, p = 0,084) (mabn. 1).

AHani3 4acToT 03HaK y rpynax (3a kputepiem c?) npo-
[EeMOHCTPYBaB, Lo Yy rpyni xeopux Ha CH Ha tni CHT I
®K 3a NYHA 6yB y 40,0 % naujentis npotvt 18,9 % y rpyni
6e3 nepudpepiliHoro guctupeoiaunamy (c?= 6,77, p = 0,034);
BiporigHo yacTiwe 6yB Ill dyHKUioHanbHMA KNac CTeHo-
kapaii HanpyxeHHs (57,1 % npotu 28,7 % npw ¢? = 20,01,
p < 0,001), GinbLUKMI BiCOTOK XBOPKUX MaB KOPOHAPHY iH-
TepBeHLito (22,9 % npotn 4,9 %, npu c?=10,78, p <0,001).

Cnpobysanwu Buginutu rpyny xsopux Ha CH, koTpi
Manu piseHb T, <2,5 NMomb/, HOpMarbHi CMPOBATKOBI
KoHUeHTpauii T, i TTT i Bucokmi piseHb T, (>350 nr/mn).
OpHak Tinbky 5 XBOpUX BiANOBIAANM LM KPUTEPIAM, TOMY
CTaTUCTUYHWIA @Hani3 He BUKOHYBamw.

KopensauinHun aHania nokasas, LLO CMPOBATKOBMWIA
piBeHb PEBEPCMBHOTO T, Mag NO3UTUBHY 3arEXHICTb Tirb-
ki 3 BiGHOCHUM BMICTOM rpaHynouuTis kposi (r = 0,363,
p <0,001).

XBopi Ha CH i3 noBTOpHOIO rocniTanisavieto npoTarom 2
POKiB, NOPIBHIOKOYM 3 NAL{iEHTaMM 3i CNPUSTIIMBIM Nepebirom
natoriorii, Mann Hykyi pisi T, (1,90 [1,57-2,30] nmors/n,
npotv 3,44 [2,86-3,75] nmonb/n) — Ha 44,7 % (p = 0,001) Ta
T, (239,10 [173,37-361,11] nr/mn, npotv 293,67 [219,19-
365,65] nr/mn) — Ha 18,6 % (p = 0,038) (mabn. 2).

3a pisHamu T, i TTT rpynn XBopuX He BiApisHANMCA
(mabn. 2).
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Tabnuus 1. Xapaktepuctuka rpyn xsopux Ha CH 3a HasBHicTio CHT (3a kputepiem

T,<2,5 nmorib/n)

Moka3sHuK,
OAMHULI BUMipIOBaHHS

I'pynu xBopux 3 CH (n = 157)
Be3 CHT (n=122) 13 CHT (n = 35)

Bik, poku 58,00 [54,75-67,00] 57,00 [51,00-67,00]
CraTb, XiHku, n (%) 28 (23,0) 8(22,9)
IMT, kr/m? 28,95+5,07 31,00 £ 5,52
®K CH 3a NYHA, n (%):

Il 95 (77,9 20 (57,1)

Il 23 (18,9 14 (40,0)
K creHokapgii HanpyxeHHs, n (%):

| 3(2,5) 0

Il 14 (11,5) 9(257)

I} 35(28,7) 20 (57,1)
Llykposwin piabet 2 tuny, n (%) 20 (16,4) 8(22,9)
HeTokcnunui 306, n (%) 7(5,7) 4(11,8)
KopoHapHa iHTepseHuis, n (%) 6 (4,9) 8(22,9)
dibpunsuis nepeacepap, n (%)  10(8,2) 5(14,3)

Bik po3sutky IM, poku

51,00 [47,00-59,25]

54,00 [46,00-60,00]

CAT, MM pT. CT. 140,00 [126,75-160,00] 138,00 [120,00-160,00]
[AT, Mm pr. cT. 85,50 [80,00-95,00] 90,00 [80,00-100,00]
Ycc, xg" 75,00 [70,00-82,00] 75,00 [69,00-81,00]
EputpoumT, 102/n 4,60 [4,20-4,90] 4,55 [4,25-4,94]
TemornoGiH, r/n 139,78 £ 15,79 137,51 £ 16,34
Nenkoumtn, 10%/n 6,72+1,78 6,47 + 1,46
lpaHynounty, % 62,42 +9,08 61,06 + 10,82
JlimcbounTn, % 27,83 8,37 31,27 +9,34
MoHouutu, % 6,68 +2,92 6,16 + 2,79
TpomGouuTty, 10%n 205,00 [180,00-236,00] 205,50 [189,00-250,25]
KpeaTuHiH, MkMonb/n 85,00 [75,00-105,20] 85,05 [75,05-94,78]
IMoko3a, MMorb/n 5,24 [4,5-6,3] 5,23 [4,70-6,64]
3aranbHuit XC, Mmonbs/n 5,02+ 1,53 4,50 [3,84-6,03]

XC NNHLL, mmonb/n 3,04+1,35 4,88+ 1,45

XC NNBLL, mmonb/n 1,12+0,29 1,01+0,22

XC NMNAHL, mmonk/n 0,76 £ 0,50 0,70+ 0,38
Tpurniuepuan, Mmons/n 1,48 [0,99-2,12] 1,30 [0,84-2,18]

TTI, MMO/n 1,88[1,13-2,89] 1,67 [1,13-2,74]

T, IMonb/n 3,49[3,13-3,79] 1,77 [1,59-2,07]

T, IMONb/A

11,96 [8,63-15,57]

12,22 [9,06-12,96]

T, nrivn 293,67 [215,60-369,24] 233,99 [204,18-298,20]
KOP N, cm 5391044 5,57 +0,42
KOO N, mn 144,00 + 26,81 155,03 + 26,81
KCP JILL, cm 3,99 0,57 4,20+ 0,47
KCO N, mn 72,91+ 25,05 81,34 £21,64
ML, cm 1,20 [1,10-1,20] 1,20 [1,10-1,20]
3Cnu, cm 1,20 [1,10-1,20] 1,20 [1,10-1,20]
®B LU, % 50,12 + 10,88 47,89 18,21
MM LW, r 336,52 + 74,77 329,36 + 70,96
IMM T, r/m? 117,07 £ 25,94 113,48 £ 23,97
1IN, cm 4,08 £ 0,53 4,13+0,46

1NN, cm/m? 1,42+0,21 1,43+0,20

ML, cm 2,70 [2,60-3,00] 2,752,50-3,00]
nn, cm 3,60 [3,40-4,00] 3,60 [3,50-3,89]
[MoBTopHa rocnitanizauis, n (%) 28 (23,0) 13(37,1)

>0,05
0,10; 0,05
0,046

6,77,0,034

20,01; 0,001

0,78; 0,05
1,47;0,05
10,78; 0,001
1,17,>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
0,001
>0,05
>0,05
0,040
0,041
0,056
0,084
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
2,84;>0,05

®K: dyHkuioHanbHuiA knac; CAT: cucTonivHwii apTepianbHuin Tuek; AAT: giacTonivyHuii apTepianbHuin

Tnck; XC: xonectepuH.

Mig yac ROC-aHanisy BCTaHOBMMH, IO PU3NK PO3-

BWTKY NOBTOPHOI rocnitanisaii xsopux Ha CH i3 npusogy
LEeKomneHcaLlii 3aXBOptOBaHHS 3pOCTae NpU AOCATHEHHI
OnNTUMManbHOT TOYKM Po3noginy Ans CMPOBATKOBOrO
piBHs T, <2,07 nmonb/n (4yTnmsicte — 67,77 %, cne-
umdidHicts — 71,05 %, p = 0,0017) ta T, <253,88 nr/
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Tabnuus 2. CupoBaTKOBi KOHLUEHTpaLii TupeoiaHux ropmoHiB i TTI y xBopux i3 CH TepBeHLito (25,9 % npotun 5,4 % npu ¢ = 10,85, p < 0,001),
GinbLUy YacToTy NOBTOPHMX rocniTaniaaiii i3 npusoay ae-
komneHcaLii CH npotsrom 2 pokis cnoctepeskeHHs (50,0 %
npotu 22,5 % npu ¢? = 8,76, p = 0,003) (mabn. 5).

AHani3 nokasas, LU0 BiIHOCHUI PU3NK MOBTOPHOI roc-

Moka3HuK, oauHUL I'pynu xBopux i3 CH (n = 157)

Be3 noBTopHOI rocnitani- | 3 NnoBTOpHOIO rocniTanisa-
3auii (n = 114) uieto (n = 43)

BUMipIOBaHHSA

TTT, MMO/n 1,88 [1,22-2,79] 1,51 [1,02-2.97] >0,05 ~ AHanie , !
T4Br — 11,96 [8,58-14,61] 12,59 [9,86-15,30] 50,05 niTani3ail XBOPMX Ha CH NpOTArom 2 [POKIB 3a HasABHOCTI B
T, ivons/n 3,44 [2,86-3.75] 1,90 [1,57-2,30] 0,001 Hux CHT (3a pisHem T, <2,07 nmorb/n) cTaHOBUTS 2,224
T rn 203,67 [219,19-36565]  23910[17337-36141] 0,038 (1,363-3,630] (p < 0,05). Mpyn CHT (3a kpuepiem T, <2,5

3r

Tabnuua 3. MporHocTuyHa LiHHICTb cuposartkosux pisHis T, i T, (ROC-aHania)

Touka
posnoginy
(cut-off
value)
T3, 2,07
nMorb/n

T3r, nr/mn

Moka3sHuK,
oavHULi

BUMipio-
BaHHsA

<253,88

YyTtnu-
BiCTb, %

Cneuudiy-
HiCTb, %

0,670 0,564-0,776 67,44 71,05 0,0017

0,608 0,526-0,685 58,14 65,49 0,04

Tabnuus 4. MapHe nopisHaHHsA napametpis ROC-aHanisy ana T, i T,

MMOrb/N) BIHOCHWIA PU3VK MOBTOPHOI rocniTanisaLlii XBopux
Ha CH nporsrom 2 pokiB gopisHioe 1,618 [0,943-2,777]
(p>0,05).

Cnpobysanu BuokpemuTn rpyny xsopux Ha CH i3 pie-
Hem T, <2,07 nmorib/f, HopMarbHOK KOHLEHTpaLieto T, i
TTT npw pisHi T, >350 nr/mn. Linm kputepisiv Bignosiganu
3 0coby. CTaTUCTUYHWIA aHani3 He BUKOHYBasW.

06roBopeHHs

Cexkpeuist ropmoHiB L3 koHTpontoeTbes rinodizapHum
TTT, Wo CTUMYNIOETLCS rinoTanaMiyHUM TUPEOTPONiH-pe-
nisuHroByM ropmoHoM (TPT) i npurHivyeTbCs HEraTMBHNM
3BOPOTHWUM 3B’SI3KOM Bifj CUPOBATKOBWX PIBHIB TUPEOISHMX

Pisuus nnow 0,0617 ropmoHis. L3 Buainse kinbka ropmoHis, Bknoyatoum T,

CepenHbokBaapaTiyHa noxvoka 0,0751 T,iT,, Ta e eanHum mxepenom T,. Ha siaminy Bif ocTah-

Inepsan fosipn 95 % -0,0854-0,2090 HbOrO, T, (BI0NOriYHO aKTUBHILLNIA TOPMOH) CEKPETYETLCS

;—CTaTWCTVIKa gi?i L3 He Ginblue Hix 20 % BiA 3aranbHOro pisHA. PetwTa
4107
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mn (4yTnmeictb — 58,14 %, cneundivHicte — 65,49 %,
p = 0,04) (mabn. 3).

MapHe nopisHsHHS aaHux ROC-aHaniay He nokasano
BiPOTiZHY PI3HMLIKO MPOTHOCTWUYHOI LiHHOCTI PIBHIB BiNIbHOrO
Ta pesepcueHoro T, (mabn. 4).

Ha ppyromy etani foCHigXeHHs, 3a pesynsratamu
ROC-aHaniay, xeopux Ha CH noginvnm Ha 2 rpynu. Y nepiuy
BBiNLLnM 129 (82,2 %) navlieHTiB, siki Manu HopmarbHi piBHi
BinbHoro T, Ta TTT, piBeHb BirnbHoro T, y mexax 2,08-5,80
nMonb/n. Y apyry rpyny — 28 (17,8 %) xsopwx, siki Manu
piBeHb BinbHOro T, £2,07 NMONk/N Npy HOPMArbHUX PIBHAX
BinbHoro T, Ta TTT. Y navieHTiB Ljiei rpynu AiarHocTysanm
CHT (3a kputepiem T, <2,07 nmonb/m). Xeopi 3 CHT (3a
pisHem T, <2,07 nmorb/r) NOPIBHAHO 3 nallieHTamu Ge3
cuHapomy € monoaLummm (55,50 [49,50-60,50] poky npotu
58,00[55,00-67,50]) —Ha 2,5 poky (p = 0,039), matoTb Ginb-
wi KOP (5,64 £ 0,35 cm npotw 5,38 + 0,45 cm) — Ha 4,8 %
(p=0,010), KOO (158,60 + 22,44 mn npoTn 143,86 + 27,45
mn) —Ha 10,2 % (p = 0,012), KCP (4,33 £ 0,42 cm npotu
3,98 £0,56 cm)—Ha 8,8 % (p = 0,003), KCO (86,70 + 20,49
mn npotn 72,20 + 24,59 mn) — Ha 20,1 % (p = 0,006)
Ta MeHwWwy dpakuito Bukuay JILL (45,70 + 7,15 % npotw
50,49 £ 10,75 %) —Ha 9,5 % (p = 0,033) (mabn. 5).

XBopi i3 CHT manu Hux4nit piBeHb BinbHoro T,
(1,65 + 0,33 nmonb/n npotn 3,40 + 0,58 nmonb/n) — Ha
51,5 % (p = 0,001) i pesepcusHoro T, (243,38 [206,48-
306,87] nr/mn npotun 289,54 [214,53-367,77] nr/mn) — Ha
15,9 % (p = 0,031) (mabn. 5).

AHani3 pi3HWLi 4acTOT 03HaK Y rpynax nokasas, Lo Y
rpyni xopux Ha CH Ha tni CHT (3a kputepiem T, <2,07
nmonb/n) Il ®K 3a NYHA 6yB y 42,9 % nauieHTiB npoTtu
19,4 % y rpyni 6e3 ysoro cuHapomy (c?=7,20, p = 0,027),
BiporiaHo BinbLunin ®K cTeHokapaii HanpyxeHHs (c? = 14,47,
p < 0,002), GinbLUKIA BiCOTOK XBOPUX Masi KOPOHaPHY iH-

T, CMHTE3YETbCA IHLWIMMM TKaHUHaMV (nosa LL3) wnsxom
(hbepMeHTaTVBHOrO BMAANEHHs atoma yogy 3 MOMnekynm
T, AefofnHasamu, LLO HasBHI B Kinbkox dopmax. Jevoau-
Ha3a Tuny | (D,) MiCTUTbCA NepeayciM y NeviLi Ta HupKax
i Binnosinae 3a cuHTes 80 % T,. levtoanHasa Il tuny (D,)
posTalloBaHa HanbinbLUe y MO3KY Ta B M'S3aX, BKIKYaK4m
cepue MoauHI, Ta PErynioe TKaHHHY KOHUEHTpaLo T,.
HeitonuHasa lll Tuny (D,), nepetsopiotoqn T, y peBepcrBHMiA
T, (HeaKTUBHWI), 3MEHLLIye CUPOBaTKOBUIA piBeHb T, [9)].

EdbekTn TMpeOoigHMX ropMOHiB Ha (DYHKLIOHYBaHHS
CepLeBO-CYANHHOI CMCTEMM BifOMi NpoTarom Haratbox
POKIB Ta € SICKPaBO BUPAXEHUMM K MPU TUPEOTOKCU-
K03i, TaK i Npu rinoTMpeosi. TMPOKCUH NPOXOAUTL Kpisb
mMeM6bpaHu y KniTWHY Ta BiAnoBiAae 3a HU3KY FeHOMHIX
i HEreHOMHMX edekTis. T, Mae NO3NUTUBHY IHOTPOMHY Ta
XPOHOTPOMHY Ajl0 LWOAO MioKapha, perynowyn TpaH-
ckpunuito MiouunT-cneundidHnx rewis [9]. T, Gesnoce-
penHbO BNAWBAe Ha rmafki M's3u CyauH, 3yMOBOYM
Annartawiro apTepion i 3HWKeHHS NeputePUYHOT CyaNHHOI
pesncTeHTHOCTI. [na HOpManbHOro yHKLiOHYBaHHS
cepueBo-cyanHHoi cuctemm (CCC) HeobxigHi onTuManbHi
koHueHTpauii MLU3; ixHin Hagnuwok abo fediunT MaTb
[esiHTerpyBanbHy fito.

3HIDKEHHSA CMPOBATKOBOIT KOHLIEHTPALii T, i naparnenbHe
nigBuLeHHs T, € pesynbTatom Garatbox 3axBoproBaHb,
TpaBM, ronoayeaHHs Ta nicnsonepadinHoro crany [10]. Li
3MiHM PYHKLT oci «rinoTanamyc — rinodis — wuronogiéHa
3anosay» ([TLLU3), B3ati pasom, HasmsatoTe CHT. Y cTaHi
ronofyBaHHs! Liel nepexia Big BUpoBOHMLTBA MeTabonivuHO
CUMLHOTO TOPMOHY T, 10 CUHTE3Y MeTabonivHO HeaKTUB-
HOTO 3BOPOTHOTO (peBepcuBHOrO) T, Mae KOMNeHcaTopHy
ponb. Ane nig Yyac XpOHIYHMX 3aXBOPIOBaHHSIX, sK-0T CH i
Aenpecisl, H13bka KoHLeHTpaList T, Moxe MaTu HeraTueHi
Hacnigku. Li 3mibm B oci L3 Takox HasnBakTb CUH-
[POMOM eyTupeoigHux natonori (ETIM) — TepMiH, skuii
MiHiIMi3y€ KniHIYHe 3HaYeHHS Liboro CTaHy. ArnbTepHaTuBHE
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MO3HAYEHHS, sIKe He npunyckae MeTaboniYHOro 3HaYEHHS,
€ «CMHAPOM HETVpeoiaHoi XBopobiy [10].

OCHOBHMM MexaHi3MOM HU3bKO| KOHLeHTpaLii T,y
CYPOBATLi KPOBI MALliEHTIB i3 HETUPEOIAHNMU 3aXBOPHO-
BaHHAMY € 3HIKeHa akTuBHiCTb D, y neviHui. MMigsuiueHa
KOHLIEHTpaLlist LIMTOKIHIB, SIK-OT iHTepnelikiHa-6 i dakTopa
HEKPO3y MyXIMHW O, € MPUYMHOIO MOPYLLEHHS eKcrpecii
neviHkosoi D.. IHWi MexaHiamm, 1o 6epyTb y4acTb y na-
TOreHesi CMHAPOMY 3 HU3bKUM piBHeM T, nepeabayaroTb
3HIKEHHS! KOHLieHTpaLi 6inkis, L0 38'A3yt0Tb ropmoHu L3,
i aMeHLweHHs cekpevii TPI i TTT. Cekpevisa godamiHy Ta
TpyBana rinepkopTU3onemis MOXyTb BidirpaBaTu NeBHy
ponb [10].

CHT - nowumpeHa 3miHa metaboniamy L3 npu CH, wo
MarTb 6rnM3bKko TPETUHM NaLlieHTiB [6]. 3a AaHUMK HaLLoro
AocnimpkeHHs, yactora CHT (npu T, <2,5 nmorb/n) cepen
xBopux i3 CH cTaHoBuTb 22,3 %.

Y dhaxosiit nitepatypi Hemae eanHOI AYMKW LIOAO
kpuTepiiB gedinivii cuHapomy CHT. Tak, y pobotax [6,7,11]
BIMKOPUCTOBYBAIN HUKHE 3HA4EHHS AianasoHy Hopmn T, ,
Lo korveanocs Big 4,0 4o 2,5 nMonb/n, Npy HOpManbHYX
piBHAx T, i TTI.

Y crarTax itanincekux gocnigrukis [12,13] nopsg i3
Ha3BaHUMW NapameTpamm BUKOPUCTOBYBaNM JOAATKOBMIA
KpuTepili — nigsuwienui piseHsb T, . Ham He BRanocs ceop-
MyBaTu penpeseHTaTuBHy rpyny xBopux Ha CH, Lo manm
6 3HWKeHWI piBeHb T, , HOPManbHi KoHUEHTPaUii TTT i T, ,
nifBULLEHNIA piBeHb T, .

Y UbOMY AOCMiDKEHHI BCTaHOBMMM: XBOpi Ha CH i3
NOBTOPHOK rocniTanizauieto NPoTAroM 2 PoKiB, MOPiBHIO-
t04M 3 nauieHTamu 3i cnpusTIvBIUM nepebirom nartonorii,
Manu Hivkdi pisHi T, (1,90 [1,57-2,30] nMonk/n npoTu 3,44
[2,86-3,75] nmonb/n) —Ha 44,7 % (p = 0,001). ROC-aHani3
noKasaB, LU0 pW3MK PO3BUTKY MOBTOPHOI rocnitanisauii
xBopux Ha CH i3 npuBoay AekomneHcauii 36inbLyeTbes
Mif Yyac NepeBuLLEHHS ONTUMAnbHOI TOYKM Moginy Ans
Cu1poBarkoBoro pisHs T, <2,07 nmonb/n. BusisneHo, Lwo
npy rpaHnyHoMy pieHi T,  <2,07 NMOMb/N NOWMPEHICTL
CHT craHoBuTb 17,8 %. HVHMIA NPOTHOCTUYHUA piBeHb T,
Y HalLLil KOropTi XBOPUX, iIMOBIPHO, MOSICHIOETLCS HEOHO-
pigHICTIO navieHTiB 3a nokasHrkom OB J1LL. Y gocnimkeHHs
3anyynnu XBopyX i 3i 3HKEHOH, i 3i 30epexeHot PB.

He BCTaHOBWNM BIPOTigHMIA KOPENALLIHWIA 3B'A30K PiBHS
pesepcuBHOro T, i3 napameTpami BHYTPILUHLOCEPLIEBOI
remMogMHamiku, kniHiyHoro Ta GioxiMiuHOro aHanisis kposi
(3a BUHATKOM rpaHynouwTiB KpoBi, r = 0,363), KoHLEeHTpa-
LiSiM1 TUPEOIOHWX FOPMOHIB. He 3mornu cpopmysatu rpyny
XBOPUX i3 HW3bKUM piBHEM T, i BUCOKMM 3BOPOTHIM T,
[0CTaTHIO NS CTAaTUCTUYHOTO aHanisy. Lie Moxe BkasysaTu
Ha HEOLINbHICTb BUKOPUCTAHHS PIBHS PeBEPCUBHOTO T, Ak
[0[aTKOBOrO KpuTepito anst aiarHocTuku CHT.

3a JaHUMK SAINOHCLKMX AOCMAHMKIB, HaBiTb NaLlieHTH
3| ®K CH T1a y cragii komneHcauji MaloTb paHHi NposiBu
CHT [6]. Y nauienTiB i3 CH uelt cHAPOM acoLitoeTbes 3
noraHoto oyHkuieto J1LU, TaxiapuTmieio Ta NigBULLEHHAM
cmepTHocTi [13]. Huabka koHueHTpauia T, npu CH — curb-
HiLUMA NPOTHOCTUYHMIA NPEAUKTOP, HiX Aucninigemis, Bik
yn ®B JILL [14].

Y Hawomy pocnimkenHi xsopi 3 CHT (3a piBHeM T,
<2,07 nmonb/n), NopiBHIOKYM 3 nauieHTamu 6e3 Lboro
CVHAPOMY, € MOMOALLMMM, MakTh BinbLLy AunaTaLiio niBoro
LUMYHOYKA, MEHLLY BENUYMHY MOro dpakLii BUKMZY. Takox
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Tabnuus 5. Xapaktepuctuka rpyn xsopux Ha CH 3a HasBHicTio CHT (3a kputepiem

T,, 2,07 nmonb/n)

Moka3HuK, oAMHULI BUMipto-

BaHHA

Bik, poku
CraTb, XiHku, n (%)
IMT, kr/m?
®KCH 3a NYHA, n (%):
Il
Il
®K creHokappii Hanpyrv n (%):
|
Il
1]
Llykposuin giabet 2 Tuny, n (%)
HeTokcnunui 306, n (%)
KopoHapHa iHTepeeHuisi, n (%)
dibpunsuis nepeacepab, n (%)
Bik po3sutky IM, poku
CAT, MM pT.CT.
[AT, MM pr.CT.
Ycc, xg"
EputpoumT, 102/n
TemornoBiH, r/n
Nenkoumtn, 10%/n
lpaHynounty, %
JlimcbounTn, %
Moouut, %
TpomGouuty, 10° /n
KpeaTuHiH, Mkmonb/n
[ntoko3a, MMorb/n
3aranbHuit XC, Mmonbs/n
XC NNHLL, mmonb/n
XC NNBLL, mmone/n
XC NMNAHL, mmonk/n
TI, MMonb/n
TTT, MMO/n
T,,, NMonb/n
T, IMONb/A
T, nrivn
KOP N, cm
KOO N, mn
KCP JLL, cm
KCO N, mn
ML, cm
3Cnu, cm
®B LU, %
MM NW, r
IMM L, r/m?
NN, cm
1N, em/m?
ML, cm
1, cm
lMoBTopHa rocnitaniaavis, n (%)

I'pynu xBopux Ha CH (n = 157)

Be3 CHT (n=129) 3CHT (n=28)

58,00 [55,00-67,50]
31(24,0)
28,08 [25,59-31,14]

100 (77,5)
25 (19,4)

3(23)

16 (12,4)

39(30,2)

22 (17,1)

7(54)

7(54)

11(8,5)

51,00 [47,50-60,00]
140,00 [125,00-160,00]
85,00 [80,00-95,00]
75,00 [70,00-82,00]
4,60 [4,20-4,89]
138,99 £ 16,30
6,68+ 168
62,21+9,05
28,29+ 8,46

6,56 + 2,91

203,00 [180,00-233,00]
85,50 [75,00-103,25]
5,24 [4,50-6,30]
497 £150
304+165
112£0,29

0,76 + 0,49
1,49[0,99-2,19]
1,81 [1,14-2,67)
340+058

11,76 [8,62—15,24]
289,54 [214,53-367,77]
5,38+ 045

143,86 + 27,45
3,98+0,56

72,20 + 24,59

1,20 [1,10-1,22]
1,20 [1,10-1,20]
50,49 + 10,75
335,30 £ 73,83
116,76 + 25,43
408+0,53
1,42£0,20

2,65 [2,60-3,00]
3,60 [3,40-4,00]

29 (22,5)

55,50 [49,50-60,50]
5(17,9)
29,75 [26,12-32,93]

7(250)
16 (57,1)
6(21.4)
4(148)
7(25,0)

4(143)

51,00 [45,00-57,00]
140,00 [122,5-160,00]
90,00 [80,00-100,00]
74,50 [64,50-81,75]
4,60 [4,30-5,01]
140,31 £ 14,26

6,57+ 143

61,57 1,43
30,19+9,71

6,58 +2,87

212,50 [192,00-253,00]
84,50 [73,15-94,53]
5,23 [4,68-6,41]
505+ 154
328+1,15

0,98 +0,21

0,66+ 0,40

1,14 [0,84-2,03]

1,80 [1,10-2,97]
1,650,33

12,46 [9,21-13,97]
243,38 [206,48-306,87]
564+035

158,60 + 22,44
433+042

86,70 £ 20,49

1,20 [1,10-1,20]

1,20 [1,10-1,20]
4570£7,15

332,94 74,66

113,90 + 25,98
414047
142£0,22

2,90 [2,50-3,00]

3,60 [3,50-3,84]

14 (50,0)

0,039
0,48;>0,05
>0,05

7,20; 0,027

14,47, 0,002

0,58;>0,05
3,00; 0,083
10,85; 0,001
0,83;>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
0,062
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05
0,0001
>0,05
0,031
0,010
0,012
0,003
0,006
>0,05
>0,05
0,033
>0,05
>0,05
>0,05
>0,05
>0,05
>0,05

8,76, 0,003

OK: dyHkuioHanbHWiA knac; CAT:
TneK; XC: XxonecTepuH.

cuCToniYHMIA apTepianbHuin TUck; AAT: aiacToniyHuii apTepianbHui

nauieHTnis CH Ha i CHT (3a kputepiem T, 2,07 nMons/n)
Manm MeHLLY TONepPaHTHICTb [0 (i3NYHOT0 HaBaHTaXEHHS!
Ta YacrTilLie Masny KOpOHapHy iHTEPBEHLt0. BigHOCHWI pu3nk
MOBTOPHOI rocniTaniaavii xsopux Ha CH npotsrom 2 pokis
3a HagsHocTi B HUX CHT (3a pisHem T, <2,07 nmonb/n)

CTaHoBUTb 2,224 [1,363-3

630] (p < 0,05).
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

MuTtaHHsa nikyBaHHA xBopux Ha CH y noegHaHHi 3
CHT sanuwaetbcs BigkputuM. [aHi daxosoi nitepatypu
cipyath [15], wo nikyBaHHs L3 rinoteTnyHO Moxe mo-
ninwysaTty cepuesy dyHkuito npy CH, sk Lie BinbyBaeTbCs
B NaljieHTiB i3 rinotpeosom. MpusHadeHHs T, Hopmanisye
cepuesy yHkuito npyn CHT, Lo BUKNMKaHWI ronogyBaH-
Ham. Mpw TpaHcnnaHTauii cepus TPUAOATUPOHIH BUKO-
PUCTOBYIOTb ANS peaHiMaLlii cepus JOHOPIB i3 NOraHow
(hyHKLUi€0, B peLmnieHTiB — Ans noninweHHs aepobHoro
meTaboniamy Miokapaa, a TakoX Anst NOCUeHHs yHKLT
cepust B NOTEHLIINHUX [JOHOPIB MiCS CMePTi rofIoBHOrO
moasky [15]. Mosigomnsanocs, wo nicns onepadii Ha cepui
B AiTei | fopocrinx BBeAeHH: T, NiACKMoBasno cepueso-cy-
[AvHHe (yHKUioHyBaHHs [13]. € BigomocTi, Lo HopManisallis
KOHLeHTpaLii T, KopucHa TakoxX 4ns nauienTis i3 CH[15].
Benukux paHooMisoBaHWX AOCTIIKeHb LLOAO0 3aCTOCYBaHHS
TpUoATMPOHIHY Npu CH HWHi Hemae. [1oBoni He 3po3yMi-
NMK 3anMLLIAKTLCS 0COONMBOCTI 3aCTOCYBaHHS B-aape-
Hobnokartopis npu CHT, BpaxoBytoun iXHio HEraTMBHy fito
Ha aKTVBHICTb AMNOAUHA3S.

BucHoBKH

1. Yactora cunapomy CHT (sa kputepiem T, <2,5
nMone/n) cepen xsopux Ha CH ctaHoBuTb 22,3 %. lMpu
rpaHu4HoMy pisHi T, <2,07 NMOMb/M MOLIMPEHICTb LibOro
cuHapomy aopieHioe 17,8 %.

2.'Y XBOPMX i3 CMHPOMOM «H3bKOro T,» (38 KpUTEpieM
T, 2,5 nMorb/11) BipOriaHO BinbLUMMM € 3HaYEHHS IHAEKCY
macu Tina (Ha 7,1 %), aunarauis niBoro LWyHOuKa; YacTille
BctaHoBnokoTh |1l OK 3a NYHA Ta kopoHapHy iHTEpBeHLo
B aHaMHesi.

3. Y xBopux Ha CH i3 noBTOpPHOO rocniTanisalieto pi-
BEHb BiNbHOMO TPUAOATUPOHIHY € MeHLIMM 3a 2,0 nMonb/n
(1,90 nmonb/n npotwn 3,44 nmons/n y rpyni 63 NOBTOPHOI
rocnitanisayii). Pusuk noBTOpHOI rocnitanisavii XBopux
Ha CH i3 npuBoay AekomneHcaLlii 3axXBoptoBaHHs, 3a pe-
3yneratamu ROC-aHaniay, 3poctae npu 4OCATHEHHI TOUKM
posriofiny Ang cuposarkosoro pisHa T, <2,07 nMonb/n
(4yTnmBicTb — 67,77 %, cneumdivxicTb — 71,05 %).

4. XBOpi 3 CMHAPOMOM «HM3bKOro T,» (3a KpuTepiem T,
<2,07 nmonb/n) BiporigHO MonoALwi (Ha 2,5 poky), MarTb
MeHLLY dopakLito BUKMAY MiBOro LwyHouka (Ha 9,5 %),
BULLMIA pU3WK NOBTOPHOI rocnitanisavii npoTsrom 2 pokis.

5. BpaxoBytouu OTpUMaHi AaHi LLOA0 BNAWBY CUHAPOMY
«HN3bKoro T,» Ha nepeBir cepLieBoi HeNoCTaTHOCTI, MOXHA
MPUNYCTUTW: ANS 4iarHOCTMKM LbOro CTaHy AOLinbHie
BMKOPMCTaHHA CMPOBATKOBOTO piBHA T, , 2,07 nMonb/n
MOPIBHSIHO 3 KOHLIEHTPALLiet0 LIbOro ropMoHa <2,5 nMonb/1.

MepcnekTMBu noganbwmx gocnigxeHb. Ockinbku
[-ampeHobrnokaTopy, LU0 NPU3HAYaloTLCS 3a CTaHLAPTOM
nikyBaHHst xBopiM Ha CH Ta IXC, 3HUXyHOTb aKTWBHICTb
JelioanHas, nepefbavaeTbes 3'acyBaTy iXHiA BNIMB Ha
nepebir cepLEeBoi He[OCTATHOCTI MPY CUHAPOMI HU3BKOTO
TPUAOATUPOHIHY.
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Aim. To determine the indices of connective tissue metabolism, adipokines and cytokeratin-18 in non-alcoholic steatohepatitis patients
with osteoarthritis and obesity comorbidities.

Materials and methods. 90 patients were examined and divided into three groups: group 1 (n = 30) included patients suffering from OA
grade lI-Ill according to Kellgren and Lawrence classification with normal body mass (BMI = 21-25 kg/m?), group 2 (n = 30) — patients
with NASH and OB without OA (BMI > 30 kg/m?), group 3 (n = 30) — patients with OA with NASH and OB (BMI more than 30 kg/m?).
The control group consisted of 30 age-matched practically healthy persons (PHP). The average age of patients was (62.3 + 5.7) years.

Results. In NASH patients with OB and OA, there is a significant increase in the synthesis of collagen and glycosaminoglycans which is
accompanied by ineffective resorption of newly formed collagen due to inhibition of the collagenolytic activity of blood plasma in NASH
arising from activation of proteinase inhibitors (a2-MG), a significant imbalance in the metabolic system of connective tissue, which,
particularly in OA and OB comorbidities, leads to progressive fibrosis of the liver and its functions impairment. It has been established
that blood adipokines level not only depends on body weight, but also reflects the risk for occurrence of nosologies associated with OB.

Conclusions. In patients with NASH and morbid OB, a significant increase in collagen and glycosaminoglycans synthesis was
observed. Adipokine deficiency, found in the work, can play a significant pathogenetic role in the development and progression
of NASH as well as OB and OA. Adipokines leptin and adiponectin and also cytokeratin-18 may serve as sensitive risk markers
for comorbid diseases development and could be candidates for their measurements inclusion in the diagnostic algorithm for
NASH, OA, OB and their combination.

OcobAnBOCTi MeTaboAi3My COAYUHOI TKAHMHU, BMICT AAUNOKIHIB i LUTOKEpPaTUHY-18
Y XBOPUX Ha HEAAKOTOAbHMW CTE€ATOrenaTwT, Lo NOEAHAHWH 3 0CTE0APTPO30M Ta OXKUPIHHAM

0. C. XyxniHa, 0. A. AsxoBuy, A. B. KaHboBcbka, O. B. KaywaHcbka, B. O. LLynep

MeTa po60Ty — BU3HAUNTI MOKA3HWKK OOMiIHY CMOMYYHOI TKaHWHW, 8AWNMOKIHIB i LMTOKEPaTUHY-18 y XBOPWUX Ha HeamnKoronbHWi
creartorenatut (HACT) 3a komopbigHocTi 3 octeoaptpo3om (OA) Ta oxupiHHAM (OXK).

Marepianu Ta meToau. Obctexmunm 90 nauieHTis, ikux noainumv Ha 3 rpynu: 1 rpyna (n = 30) — xBopi, ki cTpaxaatoTb Ha OA KkoniH-
Hux cyrno6is |11l cTagii 3a Kellgren i Lawrense 3 HopmanbHoto Macoto Tina (IMT = 21-25 kr/m?), 2 rpyny (n = 30) — nauieH 3 HACT
Ta oXupiHHaM 6e3 OA (IMT >30 kr/m?), 3 rpyny (n = 30) — nauientn 3 OA, HACT Ta oxupikHam (IMT noHag 30 kr/m?). KoHTponbHa
rpyna — 30 npakTU4HO 300pOBMX OCib BiANoBiaHOro Biky. CepepHilt Bik XBOpUX CTaHOBMB 62,3 £ 5,7 poky.

Pesyniratu. Y xBopux Ha HACT, LU0 noegHaHuil 3 0XXMPIHHSM Ta 0CTE0apTPO30M, BCTAHOBWIM ICTOTHE MiABULLEHHS CUHTE3Y KonareHy
Ta rniko3amiHorikaHiB, KOTPE CYNPOBOAKYETLCS HEEEKTUBHOK Pe30pOLiieto HOBOYTBOPEHOTO KorareHy BHACTILOK ranbMyBaHHs!
KonareHoniTM4HOI akTMBHOCTI Nnaamu kposi npu HACT, Lo BUHUK yHacnigok akTueawii iHribiTopis npoteitas (a2-MI'), ancbanaxcy B
cucTemi Metaboniamy cronyqHoi TkaHuHu. Lie, ocobnneo 3a ymos cynyTHix OA Ta OXK, npn3eoamTb 40 (ibpo3yBaHHs NediHkM, Lo
Mporpecye, Ta NopyLUeHHs ii (yHKLiA. BCTaHOBNEHO, LU0 piBEHb aAMMOKIHIB Y KPOBI 3aMeXuTb He TiNbKvi Bif MacK Tina, ane i nokasye
PU3VK BUHWKHEHHS! HO30ITOTiI, aCOLMOBaHWX i3 raaKicTHo.

BucHoBKW. Y XBOpYX Ha HEANKOrOMNbHUI CTEATOrenaTmT, LLO BUHUK Ha TN OXVPIHHS, BCTAHOBIEHO iCTOTHE MiABULLEHHS CUH-
Te3y konareHy Ta rnikosamiHornikanis. [edilnT aaunoHeKTUHY MOXe BifirpaBaTi BaXNMBY MaToreHeTUYHy porib Y PO3BUTKY
Ta nporpecyBaHHi sk HACT, Tak i KMpiHHS Ta 0cTeoapTpo3y. AZUMOKIHM NENTUH Ta agUMNOHEKTUH i LMTOKepaTuH-18 MoXyTb
6yTV YyTNMBUMM MapKepamMu pu3nKy po3BIUTKY KOMOPBIAHVX 3aXBOPIOBaHb, @ OT)XE MOXYTb CTaTV KaHAMAATAMM Ha BKIKOYEHHS!
X BU3Ha4eHHs B giarHocTuyHui anroputM npu HACT, OA i OX Ta ix noeaHaHHi.

OcobeHHOCTH MeTaboAM3Ma COeAMHUTEAbHON TKaHU, COAEPKaHUE aAMNOKUHOB
W UUTOKEpaTHHa-18 y 60AbHbIX C HEAAKOTOALHbIM CTEaTOrenaTuToM, COBMELLEHHbIM
C 0CTE0apPTPO30M U 0XXMPEHUEM

0. C. XyxauHa, 0. A. AaxoBbiy, A. B. KanéBckas, E. B. KaywaHckas, B. A. LLynep

Lienb paboTkl — onpefenuTb nokasaTtenu obmMeHa COeAMHUTENbHOW TKaHW, afunoKMHOB M LMToKepaTuHa-18 y BonbHbIX ¢
HearnkoronbHeIM cTeatorenatutom (HACH) npu komopbuaHocTu ¢ octeoapTpo3om (OA) u oxupeHnem (OX).
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Matepuansi u Mmetogbl. O6cnegosany 90 naumeHToB, KoTopble pasneneHsl Ha 3 rpynnbl: 1 rpynny (n = 30) cocTaBunm 6onbHbIe,
ctpapatowme OA koneHHbix cyctasos II-lIl cragum no Kellgren u Lawrense ¢ HopmanbHoit Maccoit Tena (UMT = 21-25 kr/m?),
2 rpynny (n = 30) — naumenTbl ¢ HACT u oxmperuem 6e3 OA (UMT >30 kr/m?), 3 rpynny (n = 30) — nauneHTsl ¢ OA ¢ HACT u
oxmupernem (UMT Gonee 30 kr/m?). KoHTporbHyto rpynny coctasunv 30 340pOBbIX ML, COOTBETCTBYHOLLErO Bo3pacTa. CpenHuii
Bo3pacT 6onbHbIX — 62,3 £ 5,7 roga.

Pesynirartbl. Y 6onbHbix HACT Ha thoHe OXMpeHms 1 0CTe0apTpo3a YCTaHOBMNEHO CYLLECTBEHHOE MOBbILLEHE CUHTE3a KonnareHa
Y1 IMWKO3aMUHOTTIMKaHOB, KOTOPOE COMPOBOXAAETCS HEADDEKTUBHOI pe3opOLvel HOBOCUHTE3MPOBAHHOTO KomnnareHa BCreacTame
TOPMOXEHMUS KONNAreHONUTUYECKON akTMBHOCTU nnaambl kposu npu HACT, BO3HWKILEM BCrieacTBue akTMBaLMW MHMMOMTOPOB
npoTenHas (a2-Mr), gucbanaHca B cucteme MeTabonmama CoeanHUTENbHON TKaHU. OT0, 0COBEHHO B ycrnosusx conyTeTaytowmnx OA 1
OX, npuBoauT K NporpeccupytoLemy hrbpoavupoBaHII0 NEYEHM 1 HAPYLLEHMIO ee (OyHKLMIA. YCTaHOBMEHO, YTO YPOBEHb aNMOKVNHOB
B KPOBM 3aBMCUT He TOMbKO OT MacChl Tena, HO U OTpaXaeT PUCK BO3HUKHOBEHWS HO30MOMMIA, aCCOLIMUPOBAHHBIX C TYYHOCTbIO.

BhiBoAb!. Y 60MbHbIX HEANKOTOsbHbBIM CTeaTorenaTuToM, KOTOpPbI BO3HUK Ha (DOHE OXMPEHUS!, yCTAHOBMEHO CYLLECTBEHHOE
MOBbILLIEHIE CUHTE3A KOMTareHa 1 rMiko3aMUHOIMMKaHOB. [ednUnT aaunoHEKTHA MOXET UrpaTh BaXkHYH0 NaTOreHeTUYeCKyHo
ponb B pasBuTAK U NporpeccupoBannm kak HACT, Tak 1 oXupeHus 1 ocTeoapTposa. AQUMOKUHbI NENTUH U aaunoOHEKTVH, a
TaKKe LMTOKepaTuH-18 MOryT BbiTb YyBCTBUTENBHBIMU MapKepami prcka passuUTUsS KOMOPOUAHbIX 3a60NeBaHuiA, a 3HaUUT
MOTyT CTaTb KaHOUAATAMU Ha BKITKOUYEHME VX onpeaeneHns B anarHoctuyeckui anroputm npu HACT, OA 1 OXK 1 nx coyeTtaHmm.

Relevance

Modern achievements in hepatology have contributed to
the recognition of the leading role of the connective tissue
(CT) system in the pathogenesis of liver disease progression
[7]. Liver fibrosis is a progressive pathological process that
persists on the background of inflammation and leads to
excessive matrix components accumulation in the extracel-
lular space. If this process is accompanied by an ineffective
resorption of the CT, as well as an excessive regeneration, it
leads to distortion of the normal liver architectonics, and as
aconsequence, to liver cirrhosis [5]. Scientists are currently
attempting to find possible biochemical markers of liver
fibrosis degree [11].

Osteoarthritis (OA) is one of the most common di-
seases of joints, which is accompanied by a decrease in
the quality of life and disability. Recently, the data on certain
OA-related phenotypes were obtained. The age-associ-
ated, estrogen-dependent, genetically determined, pain,
post-traumatic, crystalline-induced and metabolic ones are
the most common OA phenotypes, which differ in pathoge-
netic processes and clinical manifestations [3,10]. Metabolic
variant of OA phenotype is one of the most frequent and
associated with metabolic syndrome and low-grade inflam-
mation. It has become an interest of scientists to find the re-
lationship between the components of metabolic syndrome,
proinflammatory cytokines activity and the metabolic state
of CT components in patients with OA.

Non-alcoholic fatty liver disease (NAFLD) is a potential
component of the metabolic syndrome including a range of
clinical and morphological concepts: liver steatosis, nonalco-
holic steatohepatitis (NASH) and may be complicated by liver
fibrosis and cirrhosis development. The pathogenetic causes
of NAFLD are mostly insulin resistance (IR) and animbalance
in adipocytokines and hormone-like substances regulating
fat metabolism. Adiponectin and leptin are biologically active
compounds produced by adipose tissue, which are not only
essential for lipids and carbohydrates metabolism regulation,
but also affect the vascular wall state, inflammatory processes
and thrombus formation. The literature data provide evidence
that low levels of adiponectin are associated with the deve-
lopment of OB and IR. Other authors also point to the key role
of leptin in the regulation of fat and carbohydrate metabolism
as a link to atherosclerosis and NAFLD [1]. On the other
hand, adipokines can play a certain role in the development
of arthritis and osteoarthritis [2].
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Aim
To determine the indices of connective tissue metabolism,

adipokines and cytokeratin-18 in non-alcoholic steatohe-
patitis patients with osteoarthritis and obesity comorbidities.

Materials and methods

Atotal of 90 patients were examined and divided into three
groups: group 1 (n = 30) included patients suffering from
OA grade Il according to Kellgren and Lawrence classi-
fication with normal body mass (BMI = 21-25 kg/m?), group
2 (n = 30) — patients with NASH and OB without OA (BMI
>30 kg/m?), group 3 (n = 30) — patients with OA with NASH
and OB (BMI more than 30 kg/m?). The control group con-
sisted of 30 healthy age-matched individuals. The average
age of patients was 62.3 + 5.7 years.

NASH was diagnosed based on anamnestic, clinical,
laboratory data, detection of the serum hepatitis B and C
viruses markers, the results of USG according to the unified
clinical protocol, approved by the Order of the Ministry of
Health of Ukraine of 06.11.2014 No 826, in the presence
of the criteria for exclusion of chronic diffuse liver disease
of viral, hereditary, autoimmune or drug-induced genesis
as causes of cholestatic or cytolytic syndromes, taking into
account the 10th revision of ICE. OAwas diagnosed based
on the EULAR recommendations (2010) and the Order of
the Ministry of Health of Ukraine of October 12, 2006, No
676 “Clinical Protocol for the Provision of Medical Aid to
Patients with Osteoarthritis” under section 13 “Rheumato-
logy” and the Protocol of the Ministry of Health of Ukraine
of April 11, 2014, No 263 under section “Rheumatology”.
The presence of abdominal OB in patients was assessed
based on the Order of the Ministry of Health of Ukraine of
January 14, 2013 No 16 “Methodical Recommendations
for General Practitioners of Family Medicine on Counseling
Patients regarding the Basic Principles of Healthy Eating”.

Changes in the metabolism of the extracellular matrix
components were determined by free oxyproline (FOP)
content in the blood according to S. S. Tetianets method
(1985), protein-bound blood oxyproline (PBOP) by M. S.
Osadchuk method (1979), hexosamines (HA) by O. G. Ar-
hipova method (1988), sialic acids (SA), non-protein-bound
fucose by “Danush Ltd” company sets (Lviv), ceruloplasmin
(CP) with sets by Revin method (1976).

KatoueBble croBa:
HEaAKOrOAbHbIM
cTeatorenarwr,
COEANHUTEABHASA
TKaHb, aAUMNOKMHbI,
LMTOKEPaTUH-18.
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Using ELISAKits, the serum levels of leptin (Diagnostics
Biochem Canada Inc, Canada), adiponectin (Mediagnost,
Germany) and cytokeratin-18 (CK-18) (IDL Biotech, Swe-
den) were determined.

The statistical processing of the study results was car-
ried out on a personal computer with the help of the standard
applications Microsoft Excellence and SPSS Statistics 20
Multilingual. The mean values (M), the arithmetic mean (t),
and the validity of the differences p according to Student's
t-distribution were evaluated. The difference in indices for
various periods of the study was considered significant at
P < 0.05. To determine the relationship between the indi-
cators, Kendall's tau-b correlation coefficient was used.

Results

The analysis of the fibrosing reactions degree in NASH
revealed a significant increase in blood PBOP content in
patients of all groups: group 1 —by 1.27 times, group 2 - by
4.34 times, group 3 — by 5.02 times compared to the PHP
(P < 0.05), which indicated a high activity of collagen ana-
bolism in this contingent of individuals.

The blood content of FOP (Table 1) which is the bio-
chemical marker for collagen catabolism, varied as follows: in
the patients of group 1 —increased by 1.27 times, in patients
of group 2 — decreased by 1.25 times, in patients of group
3—increased by 1.31 times compared to the PHP (P < 0.05).

Regarding the glycosaminoglycan and glycoprotein
components of CT metabolism in patients with steatohepa-
titis, the following results should be mentioned. In particular,
the content of GA in patients of all groups was increased:
in group 1 - by 1.71 times, in group 2 — by 1.22 times, in
group 3 —by 1.4 times compared to the PHP (P < 0.05). At
the same time, SA serum levels in the patients of all groups
were increased more intensively: by 1.38, 1.93 and 3.41
times (P < 0.05), respectively (Table 1). It should be noted
that GA and SA contents were strongly directly correlated
with the indicators of inflammatory process and cytolysis
degree in the liver: between serum GA content and ALT

activity (r = 0.62, P < 0.05), between GA content and AST
activity (r = 0.64, P < 0.05), between SA content and ALT
activity (r=0.71, P < 0.05), as well as between GA content
and y-globulins level (r = 0.64, P < 0.05).

Indicators of non-protein bound fucose (NPBF) content
were also increased significantly in patients of all groups
by 1.96, 1.71 and 2.12 times, respectively (Table 1), and
exceeded the content of those in the PHP group (P < 0.05).
The obtained data testify that in NASH patients with OB
there is an induction of catabolism of fucoglycoproteins
of extracellular matrix (ECM), which is the most intense in
OA comorbidity.

Plasma inhibitory activity is represented by a1-pro-
teinase inhibitor (a1-PI) and a2-macroglobulin (a2-MG) in
95 %. In particular, we found significant (P < 0.05) increase
in a2-MG content in patients of all groups: in group 1 — by
1.53 times, in group 2 — by 1.3 times, in group 3 — by 1.74
times in comparison with that in the control group. Patients
with NASH and OB had the lowest a2-macroglubulin con-
tent, which contributed to diffuse liver fibrosis development
in response to chronic inflammation. A reverse correlation
between the indices of serum FOP content and a2-MG
(r=-0.53, P < 0.05) was established.

An analysis of changes in blood components of other
ECM elements of protein origin, namely ceruloplasmin,
showed its increase in patients of all groups with a significant
prevalence among patients of group 3 (P < 0.05). Serum
ceruloplasmin content in patients of this group was directly
correlated with the indicators of cytolysis syndrome activity:
withALT (r=0.64, P <0.05)and AST (r=0.65, P <0.05). We
established a strong direct correlation between indicators of
serum ceruloplasmin and activity of alkaline phosphatase
(ALP) (r=0.71, P < 0.05).

The analysis of serum leptin level in the studied groups
revealed the following significant changes: in a combined
progression of NASH, OA and OB, its highest concentration
was observed and it was 5.02 times higher than in the con-
trol (P <0.05) (Table 2). In individuals with NASH secondary
to OB, the level of leptin was 4.34 times higher than that

Table 1. Indicators of metabolic state of connective tissue in NASH patients with obesity and osteoarthritis comorbidities (M

OA with normal body weight

Practically healthy persons i
(n=30) (n=30) 1 group

PBOP, pymol/l
FOP, ymol/l
GA, mmol/l
SA, mmol/l
NPBF, umol/l
CP, mmol/l
a2-MG, pmol/l

39.89 £0.30 56.96 + 0.30*
11.98 £0.34 18.51£0.32*
5.77+0.29 9.87£0.27*
2.24+0.16 3.10£0.13*
37.87 £0.63 74.32 £ 0.52*
12.18 £0.33 14.58 + 0.38*
242 £0.09 3.70 £ 0.09*

NASH + OB NASH + OB+ OA
(n=30) 2 group (n=30) 3 group

64.08 £ 0.31* 86.44 £ 0.34*
9.61+0.43* 15.66 + 0.42*
7.02£0.28 8.07 £ 0.25"*
4.3310.13% 7.64 £0.15%
64.84 + 0.53* 80.45 + 0.44*
15.40 £ 0.41* 22.38 4 0.34*
3.18 £0.07* 4.21+0.05"

*: the difference in indicators is significant (P < 0.05) as compared with the group of practically healthy individuals; °: the difference in indicators is significant (P < 0.05) between group 1
and groups 2 and 3; *: the difference in indicators is significant (P < 0.05) between groups 2 and 3.

Table 2. Indicators of the serum content of leptin, adiponectin and cytokeratin-18 in NASH patients with obesity and osteoarthritis comorbidities (M

Practically healthy persons
(n=30)

Leptin, ng/ml

Adiponectin, ng/ml
Cytokeratin 18, U/l

(n=30) 1 group

10.05 +0.54 12.80 + 0.60*
8.42 +£0.55 6.73 £ 0.50*
60.00 +2.29 124.53 £ 1.63*

OA with normal body weight

NASH + OB NASH + OB+ OA
(n=30) 2 group (n=30) 3 group

43.62 + 0.55* 50.47 £ 0.71%
4.03 £0.21*° 572041
266.50 + 9.49*° 318.80 £ 15.44*°

*: the difference in indicators is significant (P < 0.05) as compared with the group of practically healthy individuals; °: the difference in indicators is significant (P < 0.05) between group 1
and groups 2 and 3; *: the difference in indicators is significant (P < 0.05) between groups 2 and 3.
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in the control group; in patients with OA and normal BMI,
this indicator was 1.27 times higher compared to the PHP
(P < 0.05) with a significant intergroup difference.

The analysis of serum adiponectin revealed a decrease
in their content in all study groups. In individuals with NASH
and morbid OB, this indicator was the lowest and signifi-
cantly 2.09 times (P < 0.05) lower then in the PHP group.
In combined course of NASH with OA and OB, the level
of serum adiponectin was 1.47 times lower in comparison
with the PHP (P < 0.05). In the group of patients with OA
and normal BMI, this indicator was 1.25 times lower than in
the PHP (P < 0.05) with a significant intergroup difference.

Analyzing the level of cytokeratin-18 in the comparison
groups, we found that it 2.08 times exceeded the control
indicators in the patients of group 1; in the patients of group
2, it was 4.44 times higher in the control group, and 5.31
times higher in the patients of group 3. That is, we can say
that in NAFLD patients at the stage of NASH, especially
in the case of comorbidity, plasma levels of cytokeratin-18
were significantly increased.

As aresult of the correlation analysis between the indi-
ces of the CT metabolism, adipokines and cytokeratin-18,
the following data were obtained: adiponectin content
was directly correlated with the content of FOP (r = 0.47,
P < 0.05) and GA (r = 0.42, P < 0.05). The indicators of
leptin were directly correlated with the content of PBOP
(r=0.65,P<0.05), SA(r=0.66, P <0.05), NPBF (r=0.55,
P <0.05) and CP (r = 0.63, P < 0.05). It should be noted
that the indices of cytokeratin-18 were directly correlated
with the indices of CT metabolism, in particular with the con-
tent of PBOP (r = 0.72, P < 0.05), GA content (r = 0.43,
P < 0.05) and SA (r = 0.72, P < 0.05), with the content of
NPBF(r = 0.65, P < 0.05) and CP (r=0.74, P < 0.05).

The optimal distribution points of the CK-18 biomarker
for the diagnosis of liver steatosis in patients with OA and
OB were determined using the ROC-analysis. The indica-
tor had an area under the curve (AUC) of more than 0.8
(0.89), indicating the value of the selected biomarker (high
quality model). Consequently, based on the performed
ROC analysis, it has been proved that CK-18 is a sensitive
marker associated with the presence of liver steatosis and
can be used for early diagnosis of NASH in patients with
OAand OB.

Discussion

According to the study results, an increase in the synthesis
of collagen accompanied by a decrease in the processes
of newly formed collagen resorption was found in NASH
patients, while in OA, there was a catabolic activation of
the extracellular matrix structural components induced by
proteolytic enzymes overexpression. Thus, there was a
degradation of collagen fibrils consisting mainly of type | col-
lagen. In particular, these processes could be activated as a
result of adipokines action, which are secreted by adipose
tissue and affect the functions of cartilage and bone tissue.

High serum levels of GA and SA in NADH patients,
especially in OA and OB comorbidities, could contribute to
so-called collagen cementation in ECM reducing the pro-
bability of its resorption.

The obtained data indicate that there was a significant
increase in the synthesis of collagen and glycosaminogly-
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cans in NASH patients with OB and OA, which was accom-
panied by ineffective resorption of newly formed collagen
due to inhibition of collagenolytic activity of blood plasma
in NASH, arising from activation of proteinase inhibitors
(a2-MG), a significantimbalance in the metabolic system of
CT, which, particularly in OA and OB comorbidities, leads to
progressive fibrosis of the liver and its functions impairment.

The combined course of NASH, OA and OB was
characterized by adipokine imbalance, which manifested
itself in the increase in leptin serum level and the decrease
in adiponectin.

Cytokeratin-18 (CK-18) is one of the most promising
markers for diagnosis of NAFLD. ltis believed that apoptosis
of hepatocytes plays a crucial role in NAFLD progression,
liver fibrosis and cirrhosis formation. In the development of
apoptosis of hepatocytes, caspases, which cleave cytoke-
ratin-18, are generally activated [8]. Numerous studies have
shown that these cleaved fragments can be detected using
monoclonal antibodies.

CK-18 is the main cytoskeletal protein of hepatocytes
and other epithelial cells. It has been previously reported as
circulating mechanistic indicator of cell death [6]. Two forms
of CK-18 can be observed in blood plasma: the full-length
form (CK-18 M65) and the caspase-cleaved form (CK-18
M30). The CK-18 M65 is used to assess necrosis, while
the CK-18 M30 is used specifically to evaluate the rate of
apoptosis [4].

The accumulated data indicate that hepatocyte
apoptosis plays an important role in chronic liver disease
[13]. By a meta-analysis of eight case-controlled studies,
the researchers found that plasma levels of CK-18 could
be a significant risk factor for NASH, chronic hepatitis C
(CHC) and chronic hepatitis B (CHB) [12]. Some reports
also showed that plasma levels of the CK-18 M30 were
associated with NASH progression in obese patients [9].

The above data suggest that adipokines and cyto-
keratin-18 are sensitive markers of hepatocyte apoptosis,
CT imbalance, and, consequently, the progression of liver
fibrotic changes.

Conclusions

In patients with NASH and morbid OB, a significant
increase in collagen and glycosaminoglycans synthesis
was observed. It was accompanied by an ineffective
resorption of newly formed collagen due to collagenolytic
activity of blood plasma inhibition in NASH resulted from
activation of proteinase inhibitors (a2-MG), significant
imbalance in the CT metabolism, which was worsened
by accompanying OA leading to progressive liver fibrosis
and dysfunction.

Taking into account that adiponectin was found to be
positively correlated with the insulin sensitivity indices, active
in body weight regulation, proinflammatory agent in joint
diseases and involved in degradation of articular cartilage
matrix, the adipokine deficiency, found in the work, may
play a significant pathogenetic role in the development and
progression of NASH as well as OB and OA.

Thus, the blood level of adipokines and CK-18 not only
depends on body weight, but also reflects the risk for oc-
currence of nosologies associated with OB. Besides, leptin
and adiponectin may serve as sensitive risk markers for
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comorbid diseases development and could be candidates
for their measurements inclusion in the diagnostic algorithm
for NASH, OA, OB and their combination.

The prospect of further research. The study of the CT
metabolism, the content of adipokines and CK-18 under
the influence of various hepatotropic drugs in NASH with
OB and OA comorbidities.
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Ha 2 rpynu: nepLua (rpyna nopisHAHHA) — 27 navieHTiB, Apyra (0CHOBHa) — 59 NALEHTIB i3 KMHI4HO NiATBEPMKEHNM NEPCUCTYIOHMM,
ab0 HekoHTpoNboBaHKUM nepebirom BA. Ha ambynaTtopHomy eTani nikyBaHHs! BUKOPUCTOBYBaNM KOMMMEKCHWA NoMicpyHKLioHamnb-
HWI MEeTOZ, OOCTiZKEHHS KapaiopecnipaTopHoi cucTemu — cnipoapTepiokapgioputmorpadito (CAKP). 3airicHunu 3 nocnigosHi
ABOXBUIMHHI PEECTPaLii: 3 HekepoBaHUM AuxaHHaM (H[), i3 keposaHM AuxaHHAM 6 pasis/xs (K[,), i3 kepoBaHM auxaHHsM 15
pasig/xs (KL,). PerynaropHi Binvei BU3Ha4anu Ha nifcTasi CiekTparibHoro aHanisy apiabenbHocTi cepuesoro putmy (BCP)
i pmxanHsa (BO). CnekTpanbHWi aHania BUKOHaNW y 3 4acTOTHWX Ajana3oHax: noHag HuabkodactotHomy (VLF, 0,00-0,04 Iu),
Hu3bkoyacToTHomy (LF, 0,04-0,15 I'y), BucokoyactotHomy (HF, 0,15-0,40 u).

Pesynktaru. KapaiopecnipatopHa cuctema navienTis is HK BA BinsHauaeTbes 36inblueHHam YCC npu KA, ., meHwwmmm abeontor-
HWMK nokaaHukamu BCP, 3BinbLueHHsm BHecky LFn i 3meHLLeHHsM BHecky HFn, 3HImKeHHSM MoKasHWKIB Yy TMBOCTi apTepianbHoro
Hapopednexkcy, icTOTHUM nigBuULLEHHAM nokasHukiB BL; BctaHoeunm 36inbwerHs 4O, AO/Tea, AO/Teug i XOL, a Takox NoripLieHHst
4acToTHOI Ta 06’eMHOI CUHXPOHI3aLlii kapaiopecnipaTopHOi cucTEMM.

BucHoBku. BUKOpUCTaHHA TECTIB i3 kepOBaHWUM AVXaHHSM [ano 3MOry BUSIBUTY XapaKTepHi perynaTopHi 0cobnmBocCTi po3BuTKy
Ta nepebiry 6poHxianbHoi acTMu. MoxHa nepeadaqnTH iXHE LUMPOKE BNPOBALKEHHS Y MPAKTUKY AiarHOCTUKM Ta MOHITOPUHTY
nepebiry LbOro 3axBOPHOBaHHSI.

PeaKTMBHOCTb KapAMOpecnUpPaTOPHOI CUCTEMbI Y NALMEHTOB C 6POHXMaAALHOM acTMON
Mo AQHHbIM TECTOB C YNpaBASeMbIM AbIXaHWEeM

A. M. PomaHuyk, B. U. Beanuko, fl. U. baxopa

CerogHs bpoHxuanbHas actma (bA) onpeaensieTcs kak annepruyeckoe BocnaneHue gbixatenbHbIX nyTen, ¢ KOTOpbIM CBSi3aHa
r1neppeakTMBHOCTb BPOHXOB K PasnuyHbIM CTUMYyNaM. B OCHOBE KNMHNYECKON KapTuHbl BA nexmT GpOHX00BCTPYKTUBHBI CUH-
[POM, KOTOPbIV SABMSIETCA NONMMOPMHLIM MO MEXaHNU3My (hOpMUPOBaHUS 1 ONPEeAEnseT reTeporeHHoCTb natoreHesa BA. B cuny
aHaTOMMYECKON M (hyHKLIMOHANBHOI B3aMMOCBSA3M C CepAe4YHO-COCYANCTO CUCTEMOIA, ATOT MeXaH13M credyeT paccmaTpueaTh
KOMMNEKCHO, 3yyast U3MeHeHUs B cocTaBe 00beaVNHEHHO KapaYopeCnMpaTopHOil CUCTEMBI.

Lenb paGOTbI — OnpejennTb perynaTtopHbole 0C0BeHHOCTH TeveHns BA paaanHoﬁ CTeNeHn TAXeCTU NPU BbINOHEHUN TECTOB
C ynpasnsaemMbiM ObIXaHUEM.

Marepuans! n metoabl. O6cnenosaHbl 86 nauyeHToB xeHckoro (59 %) u myxckoro (41 %) nona B Bospacte 41,0 + 0,8 roga.
BonbHbIX nogenunu Ha 2 rpynnbl: nepsast (rpynna cpaBHeHNs) — 27 NaLMeHToB, BTopast (OCHOBHas) — 59 NaLyeHToB C KIMHUYeCKn
MOATBEPXKAEHHBIM NEPCUCTUPYHOLLIM U HEKOHTPONPYEMbIM TedeHnem BA. Ha ambynaTopHoM aTane neveHus Cnonb3osani
KOMNAEKCHbIN NONMAYHKLMOHabHBIA METOA UCCEN0BaHNS KapaMopeCnMpaTopHO CUCTEMbI — CIMPOAPTEPUOKAPAMOPUTMOrpa-
duto (CAKP). Mposoaunu 3 nocnenosarenbHbIe ABYXMUHYTHBIE PEMVICTPaLMK: C HeynpaBnsieMbiM ablxaHnem (HL), ¢ ynpaensembim
AblxaHnem 6 pa3 B MuHyTY (K[,) 1 ¢ ynpaensembim fbixaHnem 15 pas B MuHyTy (KO,,). PerynaropHble BnusHua onpeaenani Ha
OCHOBaHWM CMEKTparbHOro aHanu3a BapuabensHocTy cepaeyHoro putMa (BCP), apTepuansHoro aaenequst 1 abixaqus (BO).
CnekTpanbHblii aHann3 NpoBOAMNKM B 3 4acTOTHbIX AuanasoHax: 6onee HuskodactotHom (VLF, 0,00-0,04 y), HU3KOHaCTOTHOM
(LF, 0,04-0,15 I'u) n BbICOKO4acToTHOM (HF, 0,15-0,40 'y).

Pesynbrathl. KapanopecnupatopHas cuctemMa nauyeHToB C HEKOHTPONMpyeMbiM TedeHnem BA otnuyaetcs yeennyeHnem
YCC npu KL, cHukeHHbIMK abcontoTHbIMM nokasatenamu BCP, ysenudeHnem Bknaa LFn u ymeHblueHnem sknaga HFn,
CHVXEHMEM MoKasaTeneli YyBCTBUTENBHOCTY apTepuanbHoro 6apopediekca, NoBkILLEHMEM nokasaTeneii BL; otTMeyeHo Takke
yBenuyenme [10, AO/Tea, AO/TBbig Ta XO[, a Takke yXyaLeHne 4acTOTHON 1 0BbEMHOI CUHXPOHW3aLMK KapaMOPECINPaTOPHO
CUCTEMI.

BbiBoa. Mcnonb3oBaHue TeCToB ¢ ynpaengemMbiM AblXaHUEM MO3BOMUMO BbIABUTL XapaKTepHbIE PerynaTopHble 0coBeHHOCTH
Pa3BUTUSA N TEYEHNA 6p0meaan0|7| acTMbl. MOXHO NPeanoXuTb UX LUNPOKOE BHeAPEHNE B NPAKTUKY AUArHOCTUKU U MOHUTO-
PUHra Te4eHnsa actMmbl.
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Reactivity of cardiorespiratory system in bronchial asthma patients according
to the tests with respiratory maneuvers performance

0. P. Romanchuk, V. I. Velychko, Ya. . Bazhora

Today asthma is defined as allergic inflammation of the respiratory tract, which is associated with hyperreactivity of the bronchi to
various stimuli. The basis of asthma clinical picture forms broncho-obstructive syndrome, which is polymorphic in the mechanism
of formation, and this determines the heterogeneity of asthma pathogenesis. Due to the anatomical and functional relationship
with the cardiovascular system, this mechanism should be considered in a complex manner studying the composition changes
in the associated cardiopulmonary system.

The objective: to determine the regulatory features in asthma course of various degrees of severity during respiratory maneuvers
performance.

Materials and methods. In total, 86 patients (female (59 %) and male (41 %)), aged 41.0 + 0.8 years old were divided into 2 groups.
The first (comparison group) included 27 patients, the second (main) consisted of 59 patients with clinically confirmed persistent
or uncontrolled asthma. At the outpatient stage of treatment, a comprehensive multifunctional method for the cardiorespiratory
system examination — spiroarteriocardiorhythmography (SACR) was used. There were three consecutive two-minute registrations:
at normal respiration (NR), at respiratory rate 6 times per minute (RR;) and at respiratory rate 15 times per minute (RR,).
Regulatory influences were determined based on the spectral analysis of heart rate (HRV) and respiration (RV) variability. Spectral
analysis was performed in three frequency bands: over low-frequency (VLF, 0-0.04 Hz), low frequency (LF, 0.04-0.15 Hz) and
high-frequency (HF, 0.15-0.4 Hz).

Results. Cardiorespiratory system of patients with uncontrolled course of asthma is characterized by an increase in heart rate at
RR,,; reduced absolute HRV indicators; an increase in the contribution of LFn and a decrease in the contribution of HFn; a decrease
in the arterial baroreflex sensitivity; an increase in EB; there was also an increase in RV, RV/T,, RV/T_ , as well as worsening of

ih?
frequency and volume synchronization of the cardiorespiratory system.

Conclusions. The use of respiratory maneuvers performance tests allowed revealing the characteristic regulatory features
of bronchial asthma development and course, so it can be proposed for wide practical implementation in the diagnosis and

monitoring of bronchial asthma course.

CyuyacHi JOCATHEHHS Y BUBYEHHI MEXaHi3MiB natoreHesy
OpoHxianbHoi actMu (BA) Ta oro 6a3oBoi KoHLenuii
nonsratoTb y BU3HAYeHHI BA Ak anepriyHoro 3ananeHHs
AMXanbHUX WAsXiB, 3 SKUM NOB’Ai3aHa rineppeakTuBHICTb
6poHXiB [0 pi3HMX cTMyniB [1]. Buxoasum 3 Lboro, MoxXHa
npUNyCTUTH, WO edheKTUBHICTL pobOTU Kapaiopecnipatop-
HOI cuCTEMM Ta MOXIUBICTL po3BUTKY BA BU3HaYaeTbCA
0cobnmMBoOCTAMM i perynsuii.

BusHavanbHy ponb y perynsauii qyHKuii kapaiopec-
MipaTopHOi CUCTEMM MaKOTb LieHTparnbHa Ta BeretatvBHa
HepBoBi [2,3], a TakoX rymopanbHa cuctemu [4], ki 3a-
6e3nevyioTb ii (hyHKLIOHaNbHNIA rOMeocTas, a OCHOBHO
MaTOreHETUYHOK NMaHKOK PO3BUTKY Pi3HWUX 3aXBOPIOBAHb
€ ixHa auaperynsuis [5-8].

Mpobnema BuB4eHHs BA nonsrae B Tomy, Lo 6poHx0-
0OCTPYKTUBHWIA CUHAPOM, SIKWA NEXUTb B OCHOBI KIiHIYHOT
KapTuHU BA, € noniMopdH1M 3a MexaHiaMoM (hopMyBaHHs,
LLIo BU3Ha4ae reTeporeHHicTb natoreHesy bA [9,10]. Y nato-
reHesi JOMIHYITb MeXaHi3Mu, Lo NOB’A3aHi 3 AnXarnbHO0
cuctemoro. Yepes aHaTOMIYHUIA, PyHKLIOHANbHUI B3ae-
MO3B'5130K i3 CepLieBO-CyAMHHOI CUCTEMOHO Lii MEXaHi3Mm
Crig po3rnsgaTyi KOMMMEKCHO, BUBYAKOYM 3MiHW Y cknagi
noegHaHoi kapgiopecnipatopHoi cuctemu [11].

HuHi BA po3rnsgaroTb Sk reTeporeHHe 3aXBOPHOBaHHS,
B NaToreHesi Koro, KpiM anepriyHoro 3anarneHHs, Baromy
porb BigirpaloTb NCUXOHEBPOIONiYHI NOPYLUEHHS, TICHO
noB’si3aHi 3 comatuyHuMn. Ocobnvea porb B ii po3BUTKY
HanexuTb BereTaTvBHii AMCHYHKL, LLO BU3Ha4ae hopmy-
BaHHS riNepYyTnvBOCTI Ta rineppeakTMBHOCTI OPOHXIB Ha
Pi3Hi YWHHWKM 30BHILUHBOTO Ta BHYTPILLHLOMO CEpeaoBuLLa
[5,12].

Yumana yBara 40 BUBYEHHS BEreTaTUBHOI perynsii B
nauieHTis i3 BA noB'sa3aHa He Tirbku 3 po3yMiHHSM NpoLieciB
natoreHe3y [3], ane i 3 po3pobKot HOBMX NiaxoLiB A0 Tepa-

nii [11]. Came Tomy 0cobnuBy 3aLikaBneHiCTb BUKNMKAKOTb
BIAMIHHOCTi perynsTopH1X MexaHi3MmiB y BignoBiab Ha BNNVB
Pi3HNX paKTOpIB, LLIO BUHWKAOTb B OpraHi3Mi XBOpUX, 30Kpe-
ma i Ha BA, wwo nanu 6 3Mory akTuBi3yBaTV CaHOTEHETUYHI
MeXaHiamm 6opoTbom 3 xBopoboto [12].

MeTa po6oTtu

BusHaueHHs1 perynstopHux ocobnueocteii nepebiry BA
PI3HOrO CTYNeHs BAXKOCTI Nif Yac TecTiB i3 kepoBaHUM
LVXaHHSIM.

Marepianu i MeToAH AOCAIAKEHHA

[ns pocarHeHHs MeT Ha amBynatopHOMY eTani nikyBaHHs
3 BUKOPWUCTaHHSM KOMMIEKCHOTO NoricpyHKLiOHaNbHOro
mMeToAy AOCRiAXKEHHS kaphiopecnipaTopHOi cuctemu
cnipoapTtepiokapgioputmorpadii (CAKP) obctexunu 86
nauieHTiB xiHo4oi (59 %) Ta Yonosivoi (41 %) cTati Bikom
41,0+ 0,8 poky. Xeopux noginunu Ha 2 rpynu: nepLua (rpyna
MOPIBHAHHSA — [T1) — 27 navieHTiB i3 KMiHIYHO NiATBEPMKEHUM
iHTepMiTyBanbHUM, abo KOHTpoNboBaHUM nepebirom BA
Bikom 39,8 £ 1,7 poky (11 4onoBikiB, 16 3iHOK); apyra (OCHOB-
Ha rpyna — OI) — 59 nmavjieHTiB i3 KniHiYHO NiATBEpIKEHUM
nepcucTytouMM, abo HEKOHTPOrboBaHWUM nepebirom BA Bikom
41,7 £0,9 poky (24 4yonosiku, 35 XiHOK), SIKi CKrlanu OCHOBHY
rpyny. Mogin nauieHTiB Ha rpyny HaBeaeHn y mabnuuj 1.

£k KOHTPOMbLHI NapamMeTpu KapaiopecnipaTtopHoi pery-
nAuii BUKOpUCTanu pesynsTat 06CTEXEHHS YManoi Kinb-
KoCTi 0ci6 pi3HOI cTaTi Ta Biky, siki He 006TsKeHi Oyab-sKoto
natonorieto [12]. Hagani gesiki NnokasHWKM peakTUBHOCTI
KapaiopecnipaTopHOi CUCTEMM Y 3B’A3KY 3 BIKOBUMY Bapia-
LMK, BPaxoByHUM (i3nyHy aKTUBHICTb i yHKLIIOHaNbHMIA
CTaH opraHiamy, yTouHeHi [6,13-15].
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Mpunag cnipoaptepiokapaioputmorpad (CAKP-2) €
anapaTHO-NpOorpaMHNM KOMMEKCOM AMsi CUHXPOHHOIO
3anucy bioTokiB cepusi, 6e3nepepBHOro BUMIpIOBaHHS
apTepianbHOro TUcky (3a MeHasom) i AyxanbHUX NOTOKIB.
Mpunag BrpobneHo TOB «IHTokey» (CaHkT-MeTepbypr, PO),
peecTpaLiiHe noceigyeHHst Ne 29/03020703/5869-04 Big
29 civnga 2004 p., Bignosigae TexHiYHUM ymoBam TY 9442-
004-25902369-2003.

Metop CAKP gae MOXNMBICTb B OBHOYACHOMY PeXUMI
peecTpaLlii BU3Ha4aTh akTUBHICTb PEryNSTOPHUX BNIMBIB HA
CepLeBuin pUTM, CUCTOMIYHWN | 4iaCTOMNIYHMIA apTepianbHNN
TUCK, @ TaKOX AnxaHHs [12].

Ob6cTexeHHs nauieHTiB BUKOHYBanu HaTle B
PaHKOBI roAuHW, BOHO nepenbavano peecrtpauilo no-
Ka3HWKIB AiSNbHOCTI kapAiopecnipaTopHOi cuctemMu 3
BUKOPUCTaHHAM cnipoapTepiokapaioputmorpadii (CAKP)
3a po3pobneHnm Hamu npoTokornom. TecT nepenbadas
3[iICHEHHS 3 NOCNIAOBHMX ABOXBUIMHHUX peecTpaLlin: 3
HekepoBaHUM anxaHHaM (H[), 3 kepoBaHWUM AuxaHHsSM 6
pasig/xs (KL,) i kepoBaHum auxanHam 15 pasis/xs (KO,,)
[9,13,16]. [logaTkoBO peecTpyBarnu NokasHWKu (isnyHOro
po3BuTKy. BusHauanu macy (MT, kr) i goBxwuHy Tina (AT,
CM), po3paxoByBanu mnoLly Tina. BukoHyBanu pyTuHHi
meToamn JocnimkeHHs cuctoniyHoro (CT), aiacToniyHoro
(OT) Ta nynecosoro (MT) apTepianbHOro TUCKY, a TaKoX
po3paxoByBanu HU3KY iHAEKCIB, SKi XxapakTepusyTb
(pyHKLiOHANbHMI CTaH KapaiopecnipaTopHoi cucTemu Ta
opraHiamy 3aranom: PobiHcoHa (IP), Kepgo (IK), Xinbae-
6panara (IX) [17,18].

PerynsTopHi BNnvBK BW3Ha4anu Ha nigctasi cnek-
TpanbHOro aHanisy BapiabenbHOCTi CepueBoro putMmy
(BCP), apTepianbHoro Tucky Ta anxanHs (B[1). Cnektpans-
HWU aHani3 BUKOHamu y 3 YaCTOTHMX Jdiana3oHax: noHaj-
HubkodacToTHomy (VLF, 0,00-0,04 I'yy), HU3bKO4ACTOTHOMY
(LF, 0,04-0,15 I'u) Ta BucokoyactotHomy (HF, 0,15-0,40
W), SiKi BUMIPIOKOTb B aOCOMKOTHUX 3HAYEHHSIX MOTYKHOCTI
(mc2—pans CP, mm pr. cT.2 - anst CT Ta AT, (n/xB)? — Ans He-
KEpOBaHOro AnxaHHs). Y nporpamHomy 3abesneqeHHi CAKP
peanisoBaHi 0buaBa nigxoan [0 OLHIOBAHHS YyTNMBOCTI
6apopednekcy (BR)[19]. Y win poborti aHanisyemo nokasHu-
K1, pO3paxoBaHi CNeKTpanbH1M METOAOM, SiKi Ha3MBaKOTLCS
a-koedpiulieHTom. Okpemo a-koediljieHT po3paxoByBanv B
AianasoHax Bucoknx (BR,.) i Hnabkmx (BR ;) yactor [19].

Br,= —— (1)

Bre= —— (2)

Moka3HMKN remoguHaMmikiu Ta XBUNKUHHOrO obcsiry
kpoBoobiry (XOK, n) Bu3Havanm Ha nigctasi aaHux EKT B
1 BiaBeEeHHi 3a MeTOAOM, LLO 3anponoHoBaHuii T. H. Kim.
3a aaHnmK ynsTpasByKoBOI CMipOMETPIi, LLO pearisoBaHa y
npunagi CAKP, Bu3Hayanu nokasHuki NatepHy AnXaHHs —
[0 (nn), 06’emHoI LWBMAKOCTI BOnXy v Buanxy — 0O/ Teg (n/c)
i AO/TBug (n/c), cniBBigHOWEHHSA (ha3 BAMXY Ta BUANXY
Tea/Teua, a TakoX XBUNMHHWIA 0Bcar auxaHHs — XO[, n
[13,16]. 3a maHumu remognHamikvi Ta CipoMeTpii y npunagi
peanisoBaHa MOXMNMWBICTb BU3HAYNUTW MOKA3HUKM CUHXPO-
HizaLii cepLeBo-CyAMHHOI Ta AnXanbHOi CUCTEM — iHOEKC
Xinbpebpanara (IX) i XOK/XOL, siki nokasytoTb YacToTHY
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Tabnuus 1. MNogin nauieHTiB Ha rpynu

I'pyna nopiBHsAHHA (n = 27) | OcHoBHa rpyna (n = 59)

Bik, poku 398+17 417+0,9
Cratb XKiHoya (n, %) 16 (59,3 %) 35 (59,3 %)
Yonosiva (n, %) 11 (40,7 %) 24 (40,7 %)

Tabnuus 2. [lani kniHiYHOro JOCHiIKEeHHs KPOBi NALEHTIB i3 rpyn AocnimkeHHs, Me
(Q25; Q75)

Moka3Huku, oauHULI BUMiptO- m or
BaHHA

Eputpouuty, 10'2n 46(4,1;4,9) 47 (4,2,4,9)
[emorno6in, r/n 146,0 (139,0; 150,0) 152,0 (142,0; 158,0)*
Newkoumtnn, 10%/n 7,6 (6,9; 8,3) 6,9 (5,7, 7,8)

KonbopoBuit nokasHuk
TlimcbouwmTi, %
MotouuTn, %

LLIOE, mm/rog,
TpomGouuTty, 10%n

0,95 (0,90; 1,05)
32,0 (25,0;39,0)
6,0(2,0;7,0)

8,0 (4,0;13,0)
274,0 (187,0; 312,0)

0,95 (0,90; 1,05)
34,0 (28,0; 38,0)
6,0 (4,0;8,0)
7.0(40;90)

267,0 (224,0; 301,0)

*:p < 0,05 - BigMiHHiCTb Mix [T 12 OT.

Tabnuus 3. [JaHi 6ioxiMiyHOro fOCNIMKEHHS KPOBI NALIEHTIB i3 rpyn AOCHIIKEHHS,
Me (Q25; Q75)

3aranbHuii 6inok, r/n 73,1(69,8; 83,5) 76,1 (69,0; 80,0)
CeyoBunHa, MMOMbL/N 54 (3,4;6,4) 6,1(54;6,7)*
JlyxHa ¢pocchatasa, og/n 77,0 (60,0; 93,0) 80,0 (67,0; 91,0)
CeyoBa kucrnota, MKMonb/n 288,0 (268,0; 345,0) 291,0 (237,0; 325,0)
KpeaTuHiH, Mkmonb/n 79,0 (62,0; 97,0) 90,0 (73,0; 101,0)
13,0 (9,4; 15,9) 11,6 (9,8; 15,4)
41(3,9,5.2) 4,5(3,9;5,0)

26,0 (24,0; 30,0) 29,0 (25,0; 33,0)
22,0(19,0; 26,0) 25,0 (22,0; 30,0)*

3aranbHuit 6inipy6iH, MkMonb/n
XonectepuH, Monb/n

AnT, og/n

AcT, on/n

*1p < 0,05 — BigMiHHiCTb Mix IT1 T2 O,

Ta 06’eMHy CKNafoBi CUHXPOHI3aLlii kapaiopecnipaTopHoi
cuctemm [17].

[ns ouiHoBaHHS pesynbTaTtiB JOCMIOKEHHS 3acTo-
CyBanu HenapameTpuyHi METOAM CTAaTUCTUYHOIO aHanidy
3 BU3HAYEHHAM KpuTepiiB MaHHa-YiTHi Ta BinkokcoHa.
CTaTMCTMYHe onpaLoBaHHS 34iINCHUNK 32 AOMOMOrO0
nakeTta CTaTMCTUYHUX Nporpam Statistica 10.

Y pocnigXeHHi akUeHT 3pobrneHo Ha perynsaTopHux
BMMBaX Ha CEPLIEBUI PUTM | NXaHHS].

Pe3yabTat

3a gaHnMK 3aranbHOKMIHIYHMX 0BCTeXeHb MaLieHTIB LnX
rpyn, BCTAHOBMAM BiAMIHHOCTI, KOTPi XapakTepu3yoTb 0CO-
6nmBocTi knikiyHoro nepebiry wiei Hosonorii (mabr. 2, 3).

Y mabnuuj. 4 HaBefeHi pe3ynbTaTi CripOMETPUYHOMO
o6CTeXeHHS, LLO BKa3yK0Tb Ha CYTTEBE NOTipLUEHHS BPOH-
XianbHOi MPOXiAHOCTI i HasiBHICTb 0BCTPYKLii B NaLieHTIB 3
Ol nopisHsiHO 3 1.

Y mabnuui 5 HaBeaeHi peaynsTatii MOPGOMETPUYHOO
LOCTIKEHHS, SIKi BKA3YHOTb, LLIO HEKOHTPOMbOBaHWI nepedir
BA pasom 3i 30inbleHHSIM Macu Tina CynpoBOMKYETHCA
nepebyaoBOI0 KOHCTUTYLIT, L0 XapaKTepuayeTbCs Biporia-
HUM 30inblueHHsIM 06BO/IB XMBOTa Ta IPYAHOI KITiTKM NpK
3HauyLmx BigMmiHHOCTAX IMT. AKWO nepLunii i3 HUX Mae
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Tabnuus 4. [Jani gocnimkeHHs yHKLUii 30BHILLHBOrO ANXaHHS B NauieHTiB i3 rpyn

nocnimkenHs, Me (Q25; Q75)

MokasHMKuM, m o]
OAMHULI BUMiPIOBaHHSA

yacTile aniMeHTapHe NOXOMKEHHS, TO APYriii MOXe Xapak-
Tepu3yBaTu 3MiHW ByI0BM rPyAHOI KITITKW MW PO3BUTKY EM-
chizemaTo3HMX NPOSBIB, LLIO € AOBONI XapaKTepHUM Ans BA.

Tectn 3 kepoBaHum auxaHHam (KO) wwvpoko Buko-
PUCTOBYIOTL Yy AiarHocTuLi BA. Hanyacrilue kopucTyoTbes

Bawx - .
e, n 3350 (3.170: 4870) 3130 (2750 3.750) TECTaMM 3 KEPOBAHUM MOBIMbHIM AVXAHHSM 6 pas:m/xn.a)
i Banbcaanbsu [15]. [ns BU3Ha4eHHst 0COBNMMBOCTE 3MiH
OKEN, n 3,780,(3,350; 4,870) 3,290 (2,580; 3,760)” y KapgiopecnipaTopHiit cuctemi Bukopuctany tectu 3 K[,
O®B1, n 3,780 (3,350; 4,870) 3,290 (2,580; 3,760) * i KL, o BHACMiZOK CTAMNON0 PUTMY AUXaHHS BUKINKAIOTE
O®B1/®KEN 100,0 (100,0; 100,0) 100,0 (100,0; 100,0) BiONOBIAHI NepebyaoBy y BereTaTBHOMY 3abe3neuyeHHi
Buaux CepLeBo-CyAnHHOT cuctemu. Lli 3MiHM mogyntooTbes He
Xen, n 4,690 (3,020; 5,120) 3,110 (2,800; 3,660) * TiMbKV YACTOTOKO MXaHHS, arne 1 MoB’s3aHi 3 peaKTUBHICTIO
OKEN, n 4,840 (3,350; 5,270) 3,210 (2,740; 3,870) * AVXanbHOi Ta CepLeBO-CyAMHHOI CUCTeM nalieHTa, Lo
OB, i 3,720 (2,840; 3,960) 1,880 (1,680; 2,330) ** BilOVBaETLCA B Pi3HMX BapiaHTax 3MiH nokasHukis BCP i
OOB1/OXKEN 743 (705, 782) 629 (60,2: 65,0) ** BL y signosigb Ha K[,

AHani3 faHnx KapaioiHTepBanoMeTpii nokasas: y naji-
eHTiB M1 Ta O K1 Maiike He BUKNMKAE 3MiHU 32 BUHAITKOM
HesHa4Horo nigsuwenHs YCC y nauientie is [T npu KO,
Bin 80,6 (71,4;97,2) 0o 89,6 (78,5; 98,4), p < 0,05; Ui 3MiHK
sicTagHi 3 Takumu npu K[,y NpakTM4HO 300pOBUX OCIB,
y fKux BigbyBaeTbCs 3Hadyle nigsuienHs YCC nig vac
TecTiB 3 K[, (MeHLe Bupaxere) Ta K[, . (GinbLue BupaxeHe)
[6]. 3a iHWMMKM NoKa3HUKaMK 3HaYYLLi 3MIHW HE BUSIBUIIN.
OTxe, XpOHOTPOMHa peakTuBHICTb cepus Ha K[ (ocobnmeo
B navjexTie 3 OF) BigcyTHS.

HanbinbLuy 3auikaBneHicTb BUKNMKaKOTb 3MiHU napa-
meTpis BCP, o npsMo noB'si3aHi 3 4acToTo Ta pUTMOM
3aaHoro AnxaHHs (mabri. 6).

BigmiHHocTi BCP y nauienTis i3 I'T1i O npu HL, cTo-
CYIOTbCS 3HAYYLLOrO 3MEHLLEHHS PETYNSTOPHNX BMIMBIB
MpuW HeKOHTporboBaHoMy nepebiry BA, Lo BinbreaeTbes
Ha abCconTHNX 3HaveHHsX nokasHukie BCP y Bcix yac-
TOTHUX [iana3oHax, HanmeHL BupaxeHi B VLF-gianasoHi
[20]. Wopo HopmanisoBaHux 3Ha4eHb LFn i HFN, TO ixHin
BHecok B OI 3MiHI0eTbCS B Bik nepeBaxaHHs B1COKOYac-
TOTHOI CKMafoBOi; Lie CBIAYMTb NPO HE3HAYHY TEHAEHLIO
[10 CUMMAaTUKOTOHII. 3a AaHUMK, WO HaBeneHi B mabriuyj

*1p <0,05; **: p < 0,01 — BigMiHHiCTb Mix [T1 Ta OT.

Ta6bnuus 5. [laHi MOpdoMETPUYHOTO AOCTIAXKEHHS NALEHTIB i3 rpyn AOCHIMKEHHS,
Me (Q25; Q75)

OAMHULIi BUMipIOBaHHSA

Maca Tina, kr 80,0 (60,0; 86,0) 86,0 (78,0; 95,0) *
170,0 (152,5; 178,0) 169,0 (165,0; 176,0)
26,6 (25,4; 29,0) 29,1(27,7; 30,5) *
34,0 (27,0; 38,2) 40,4 (38,2; 45,3) *
88,0 (83,0; 98,0) 88,0 (78,0; 96,0)
93,0 (89,0; 103,0) 100,0 (91,0; 107,0) *
56,0 (52,0; 60,0) 58,0 (49,0; 66,0)
99,0 (95,0; 117,0) 108,0 (98,0; 117,0) *

[oBxuHa Tina, cm

IMT, kr/m?

BwmicT xwpy, %

QO6Bia Tanii, cm

QO6Big *1BOTa, CM

Q6Big cTerHa, cm

OBBig rpyAHOI KNiTkW, CM

*1p < 0,05 - BigMiHHicTb Mix T Ta OF.

Tabnuus 6. 3miHu nokasHukis BCP y navuieHTiB i3 rpyn gocnigpxeHHs nig yac Tectis
i3 kepoBaHuM auxaHHsaM, Me (Q25; Q75)

Moka3sHuku,
OAMHULI BUMIPIOBaHHS

TP, mc? Hopva  2450-7225 9565-20398 1875-5852 6, nig yac Tecty 3 Kfl; ovikyaHo BinOyBa€eTbCs 3Hauylle
m 2642 (1444;4356) 8667 (2490; 13502)° 2304 (864; 3192) 30inbLueHHs saranbHoi noTyxkHocTi (TP) cepuesoro puT-
or 1089 (576; 2662)f 3237 (1260; 8299)* 1296 (665; 2460)¢ 2"23;;0061%);52;/”;)(:0)/0:”; 2?)4r2 3(111)‘:3‘; ?537566 )2%%5)662
; , 01, a8 ; i
Ll Hopua  208-812 425-1109 . 317961 3237 (1260; 8299), p < 0,01. 3a abconoTHAMM 3HaYEH-
m 475 (139; 718) 829 (299; 1183) 640 (339; 847) :
HAMM LIbOTO MOKa3HMKa Mg |ac Tecty 3 K[, rpyni Takox
or 286 (115; 661) 400 (210; 795)* 339 (146; 645)* aHauyLwo (p < 0,01) BIAPiaHSIOTHCS. 3 OMSAY Ha OKpeMi
LF, mc* Hopma  552-2116 7259-17004 282-876 cknanosi BCP, siki dhopmytoTb nokasHuk TP — VLF, LF Ta
m 772 (492; 1049) 4502 (954; 10120)" 449 (313; 841)" HF, ixHi 3MiHW B nauieHTiB JOCMiAKyBaHMX rpyn € JoBoni
or 424 (136; 750)" 1568 (739; 3576)"* 235 (112; 557)* iHpOPMATVBHUMY Ta MOXYTb CBIAYUTI NPO MexaHiamu ¢hop-
LFn, n.u Hopma  22,3-56,8 82,2-91,7 13,0-37,7 MyBaHHSI MOPYLLIEHb y KapaiopecnipaTopHil cuctemi. Bapto
mm 37,7 (24,6; 57.,6) 76,7 (58,1; 84,7)" 35,1 (26,1; 52,4) Bin3HaunTy: 30inbLweHHs TP y nauienTis ] BinbyBaeTbes
or 54,0 (30,5; 72,9) 72,3 (45,0; 84,4)° 40,2 (20,9; 62,7) LLUNIAXOM 3HaYyLLoro nigsuweHHs VLF i3 475 (1 39; 71 8) ao
HE, mc? Hopwa  835-3481 692-3036 656-3469 829 (299; 1183), p < 0,05, LF 3 772 (492; 1049) no 4502
m 1149 (302; 1697) 1330 (510: 2520) 954 (148; 1764) (954; 10120), p < 0,01, a HF-cknagosa BCP sanuwaeTs-
or 216 (81; 1162)¢ 729 (222; 1640)* 333 (98; 1190)¢ e He3M'HH°K.)‘ 1110, O ped, xapaKTeP HE AN npaKquHq
300POBYMX OCi6. Xo4a B OCTaHHIX, KpiM BMCOKOYACTOTHOI
HFn, n.u. Hopma 40,9-75,6 7,6-16,1 59,1-81,3 .
KOMMOHEHTU perynsiLii cepLeBoro puTMy, iHTaKTHOK 3a-
m P e ST ST ISR 1) nuwaetbes Takox VLF-cknagosa. B OF 36inbwerHs TP
or 35,8 (24,5, 56,7y 251 (13,3, 47,4) 56,8 (35,0; 73,5) BinByBaeThCA 3aBAskM LF cknaposilt perynsvii 3 424 (136;
LFHF, mc2mc2  Hopma  0,38-1,47 4,21-12,60 0,21-0,73 750) po 1568 (739; 3576), p < 0,01 Ta HF-cknapgosii
m 0,64 (0,36; 1,96) 3,61(1,44;5,76) 0,64 (0,36; 1,21) BCP i3 216 (81; 1162) po 729 (222; 1640), p < 0,01. Lle
or 1,44 (0,49; 2,89)* 2,89 (0,81; 6,25) 0,73 (0,25; 1,69) [0CTaTHbO HEOYiKyBaHO i MOXE CBIAYMTM NPO NiABULLEHY
*:p <0,05; **: p < 0,01 — sigwminHicts Mix KL, i KO, i HIL; * p < 0,05; **: p < 0,01 — sigwmiHHicTs M IT] PeaKTUBHICTb BaryCHOI rirku perynsii cepuesoro puTmy B
Ta Or. Ol i xapakTepu3yBaTu Lo cTagito nepebiry BA, konm rinep-
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peaKTVBHICTb BPOHXianbHOMo AepeBa CyTTERO MigBULLEHa
[2,8]. MopiBHANBLHMIA aHani3 3miH nokasHwukis BCP nig yac
TecTy 3 K[, y naujieHTis 060X rpyn nokasas BUPIBHIOBAHHS
BigHOCHMX napameTpis (LFn, HFn, LFHF) Ha Tni 3HavyLwmx
BigMiHHOCTel abCOMOTHUX 3HaYeHb, AKi B navieHTis 3 O
6ynu iCTOTHO Hk4MMU, HiX Y TT1, SiK | Npu HekepoBaHOMY
AvxaHHi. BuHsitkom OyB Tinbku nokasHuk VLF, sikuii cyTTeBo
36inbLvBesa B naujeHTie M1, Wo MoxXe xapakTepusyBaTty
6inbLuy y4acTb HEMPOEHOOKPUHHOI NaHku perynauii [3] Ha
cTagii KoHTponboBaHoro nepebiry BA.

OTxe, BU3HAUMNM [Ba acnekTu, ki Bigpi3HsOTb pe-
aKTMBHICTb NaujieHTiB i3 BA Bif npakT1iHO 300poBYX OCIO:
3HauvyLLe 36inbLeHHs VLF-cknaposoi BCP npu KL, y naui-
€HTIB i3 KOHTpONbOBaHWM nepebirom BA Ta 3poctanHs HF
y NaLieHTiB i3 HEKOHTponboBaHUM nepebirom BA. Ha Halwy
JYMKY, Lie MOXHa BUKOPMUCTATW Y MpoLeci AuepeHLiinHOT
ZiarHOCTUKM BaXxKoCTi nepediry BA.

AHanis 3miH nokasHukis BCP npu K[, konm y
MPaKTUYHO 3A0POBUX OCIO BU3HAUMMU MepeBaxaHHs
HF komnonenTn BCP, y naujieHTiB 06ox rpyn 3acsiguus
3HKEHHS PErynsaTopHOi akTueHoCTi B LF-gianasoHi, sike
6yno BupaxeHilLmM y nauieHTis i3 [ — i3 772 (492; 1049)
npn HekeposaHoMy auxaHHi 4o 449 (313; 841), p < 0,01,
npn K[, ., a B navieHTiB OF 3HIKkeHHs Byro MeHLMM, ane
3HavyLwmm — 3 424 (136; 750) po 235 (112; 557), p < 0,05.
Bapro BigsHaunTi, wwo BukoHaHHs Tecty 3 K[, 8 O Bu-
KIMKaro MeHLLY aKTVBi3aLlito BUCOKOYACTOTHMX BMMBIB HA
cepuesuit puTm, Hix TecT K[ Lie Moxe xapakTepuaysaty
napagokcarnbHy peakTUBHICTb MPW HEKOHTPONTbOBAHOMY
nepeiry BA. Ak i npn K[, npu K[, BinbysaeTbcs BIApIB-
HIOBaHHS1 HOPMarni3oBaHux nokasHukis BCP.

[aHi, Wwo opepxanu, JOMOBHIOOTLCA pe3ynsTaTamu
po3paxyHKy YyTNMBOCTI apTepianbHoro 6apopednekcy
npu Tectax i3 KO (mabn. 7). Mpu HekepoBaHOMY AMXaHHi
nokasHukn BR . Ta BR . y naujienTis 060X rpyn € icTotHo
MEHLLMMW, HiX Y NMPaKTUYHO 300poBux ocib: y M — meHLww
3Havywe, B O — 6inbLu 3Havywwe. Mig yac Tecris i3 KO
Bil3HAYalOTb NEBHI BiAMIHHOCTI Bif NPaKTUYHO 300POBUX
0Cib, siKi CTOCYHOTbCA BIACYTHOCTI peakuii apTepianbHOro
Bapopedpriekcy npn K[, i K[, y HA3bKOHACTOTHOMY Ai-
anasoHi B nauieHTiB 060X AOCimpKyBaHUX rpyn, @ Takox
3HauyLoi (p < 0,05), ane He3HayHoI peakLii nig Yac TecTy
KL, y nauiexia M1 13,8 (9,2; 17,5) npu KO, npotu 9,1
(6,1; 26,4) np HO. MopiBHSHO 3 MPaKTU4HO 30OPOBUMM
ocobamu 3HaqeHHs BR i BR .y nauienTis 3 OT nig vac
obox TecTiB i3 K[1 € cyTTeBO MeHLWMMK. Y nauieHTiB i3 T
npu K, i nokasHuky € MeHLnmu, a npu K[, . Bignosifaiots
3HaYeHHSM MPaKTUYHO 300POBYKX OCIO.

3HWKEHHS NOKa3HWKIB YyTIMBOCTI apTepianbHOro
Gapopednekcy nig yac Tectis i3 K[, i K[, ; xapaktepusye
HEKOHTpONbOBaHWiA nepebir BA. Mpu KOHTpPONbLOBaHOMY
nepebiry BA Big3HavarTb 3HaYyLLEe 3MEHLLEHHS YyTINBO-
CTi apTepianbHoro Gapopedoriexcy Tinbku npu KI,, ke €
BUpaxeHiwnmM y LF gianasoi.

OcHogHi BigMiHHOCTI nokasHukis B y xBopux Ha BA Big
MPaKTU4YHO 3[0POBYX OCIO MY HEKEPOBAHOMY AVXaHHi: 3Ha-
YyLLe MiABULLIEHHS 3aranbHOT NOTYXHOCTI AuxaHHs (TP)), sike
€ BUpaxeHilumm y 1, cyTTeBe NiABULLEHHS PErynsTOpHUX
BrnvBiB y VLF-giana3oHi Ta icToTHe nigBuLLEeHHS (MOPIBHSHO
3 HOPMATMBHWUMM 3Ha4eHHsMW) BrmBiB y LF i HF-giana-
30Hax, sike B O nopiBHAHO 3 [T 6yno BiporiaHO MEHLINM.

IHhopmMaTMBHUM BUSIBUBCS aHania 3MiH NOKa3HUKIB
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Tabnuus 7. 3MiHM NOKa3HWKIB YyTNMBOCTI apTepianbHoro Gapopedrekcy B nawjieHTiB
i3 rpyn JOCRimKEHHs Mif Yac TecTis i3 kepoBaHUM AnxaHHsM, Me (Q25; Q75)

Moka3Huku,
OJMHULi BUMIpIOBaHHSA

BR ;, Mc/Mm Hopma 8,7-19,7 13,5-26,6

pr. cT. m 9,4 (4,9;216) 13,28 (3,96; 22,69)
or 6,6 (4,4; 11,0)" 7,3(3,1;10,3)%

BR ., Mc/MM Hopwma 11,8-28,0 15,3-26,6

[91E @ M 9,1(6,1; 26,4) 13,8 (9,2; 17,5)
or 53 (3,1; 12,1)* 6,0 (4,0; 11,7)*

58-12,2
8,13 (5,08; 11,13)
53(2,9; 7.4)%
51-14,3

7,3 (4,4;17,8)
55(2,7;8,9)*

*:p<0,05; **: p <0,01 - BigminnicTs mix KL, i KO, i HIL; #: p < 0,05; #4#: p < 0,01 — BigMiHHICTb M

[MTaOr.

Ta6nuus 8. 3miHn nokasHwki B[] y nauieHTis rpyn, Wwo gocnigxysanm,

Mp¥ BUKOHaHHI TeCTiB i3 kepoBaHUM AuxaHHam, Me (Q25; Q75)

Moka3Huku,
OAVHULI BUMIPIOBaHHSA

,(xe  Hopma  290,0-6350 432,7-1024,0

m 1373 (721; 3378) 2596 (1428; 3648)"

or 1162 (625; 1814y 2560 (1190; 4160)"
VLF, (nxeP  Hopva  13-48 49-14.4

m 8,1(6,3; 14,9) 354 (16,8; 43,6)"

or 7,3(3,6:18,5) 203 (13,0; 38,4)"
LFE, (n/xB)? Hopwma 7,9-33,6 335,0-761,7

m 44,2 (29,7, 61,6) 1642 (712; 2470)"

or 26,0 (11,6; 64,0) 864 (364; 1866)*"
LFﬂn, H.0. Hopma 2,2-14,7 81,2-88,3

m 29(14;57) 74,1 (61,6; 85,1)

or 2,7(16:69) 48,1 (26,1; 70,0)
HF, (xef  Hopwa  207,4-5475 62,5-204,5

m 1217 (622; 2987) 474 (327; 948)

or 818 (453; 1267)¢ 595 (384; 2550}
Han, H.0. Hopma 78,0-94,0 9,7-16,6

m 92,1 (84,2; 94,3) 23,8 (12,4; 33,5)"

or 85,3 (45,9; 93,6) 41,2 (25,9; 654)"
LFHF Hopma  0,025-0,150 2,528-7,208
ey 0,031(0,016;0,063) 3,155 (1,850; 6,917)

or 0,040 (0,023; 0,102)

566,5-3036,0
3556 (1616; 6336)"
2926 (1620; 5425)"
2,6-13,7

212 (7,8; 50,4)"
16,8 (9,0; 37,9)"
12,3-504

102 (36; 158)"

68 (34; 146)"
1,3-24
29(1,8;47)
2,1(1,5;3,6)
552,3-2926,8

3271 (1466; 5476)"
2809 (1444; 4757)"
93,4-96,5

93,6 (88,9; 95,3)
935 (89,1; 95,9)
0,016-0,027

0,031 (0,020; 0,053)

1,188 (0,410; 2,723 0,023 (0,017; 0,042)¢

*:p<0,05; **: p < 0,01 - BigminnicTb mMix KL, i KO, Ta H;
MraOr.

B[l npu kepoBaHOMy AuxaHHi (mabs. 8). AHania faHux
npu KL nokasas: Tectu 3 K[, i K[, NOPIBHAHO 3 AaHUMM
MPaKTU4HO 300POBKX OCI6 y nauieHTiB i3 BA npn3sogaTh
[0 3HaYyLLIOrO NiABULLEHHS 3ararnbHOi NOTY)XHOCTi AVNXaHHS!
(TPH), LU0, Ha HalLLly SiyMKY, BiINOBIAaE BUXiAHOMY PIBHIO NpK
HekepoBaHoMy AnxanHi. Are npu tectax K[, i K[, € cyTTesi
BIiAMIHHOCTI, LLIO CTOCYHKOTCS! BHECKY OKPEMWX CKMafoByX
TPu, VLF-cknagoBa npy TecTax migBULLYeTbCS BiJHOCHO
piBHOMIpHO, Maibke He BigpisHstouncs y M Ta OF i Bka-
3yt0um Ha GinbLUKiA BNIAWB Y LibOMY YaCTOTHOMY Jjiana3oHi
Ha [yXaHHs NOPIBHSHO 3 NPaKTUYHO 30OPOBMMU OCOBaMK.

He akueHTytoum yBary Ha amiHax abcontoTHUX 3Ha4YeHb
BnnuBiB LF Ta HF-gianasoHax nig yac TecriB i3 KM, ski €
BIpOriZHYMU, 3yNUHUMOCH Ha BiZHOCHWX BHECKAX OCTaHHIX
y npouec perynsuji AOBINbHOMO Ta KEPOBAHOTO AWXaHHS.
IMpu HekepoBaHOMY AnxaHHi 3a abCOMOTHUMM 3HAYEHHAMM
AKTUBHOCTI HU3bKO- Ta BUCOKOYACTOTHIX BIIMBIB Pe3yrbTa-
TV 3aCBiAYYHOTb NOTPANNSHHA Y GiNbLIOI YaCTUHM NaLieHTIB
Y MeXi HOPMaTUBHWX 3Ha4eHb. Are 3a NOKasHWUKOM LFﬂn
(H.0.) B naujieTiB 0Gox rpyn i nokasHukom HF n (H.0.) B
naujieHTiB 3 Ol Big3Ha4eHa TEHAEHLS 40 3MEHLLEHHS, LLIO

*p<0,05; *:p < 0,01 - BigMiHHICTb MiX
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Tabnuus 9. 3MiHM NOKa3HMKIB NaTepHy ANXaHHS B NALIEHTIB i3 rpyn AOCHiAKEeHHS
Mig Yac TecTiB i3 kKepOBaAHUM AVXaHHAM

MokasHMKuM, KA,
OAMHULI BUMiPIOBaHHSA

0o, n Hopma
m
or
Hopma
m
or
Hopma
m
or
Hopma
m
or

0O/Teg, nlc

[O/Teug, nic

X0, n

0,430-0,710
0,965 (0,660; 1,245)
0,680 (0,500; 0,870}
0,27-0,43

0,56 (0,34; 0,76)

0,48 (0,36; 0,60)*
0,18-0,29

0,41 (0,29: 0,69)
041(0,31:0,52)
6,3-104

13,7(9,3; 21,7)
13,1(10,1; 16,8)

1,500-2,570
2,650 (1,500; 3,240)
1,880 (1,190; 2,160)
0,35-0,61

0,80 (0,63; 1,12)

0,62 (0,51; 0,86)7*
0,27-0,46

0,42 (0,36: 0,75)

0,44 (0,29: 0,71)
9,8-16,7

17,2 (14,1;23,2)

14,7 (11,4; 22,4)

0,700-1,340
1,545 (1,190; 1,920)
1,210 (0,930; 1,600)¢
043-0,73

0,90 (0,68; 1,07)
0,70 (0,57; 1,03)¢
0,29-0,61

0,67 (0,59; 0,85)
0,60 (0,45; 0,89)*
11,1-20,5

24,1 (19.4; 29,3)
202 (15,0; 26,0)¢

*1p<0,05; **:p < 0,01 - BigminnicTs mix KL, i KO, i H;

Ta Ol

*p <0,05; *: p < 0,01 - BigmiHHiCTb Mix [T

Ta6nuus 10. 3MiHM NoKa3HWMKIB CUHXPOHI3aLii kapaiopecnipaTopHoOi cucTeMm
B NaUieHTIB i3 rpyn AOCAIHKEHHS Mif Yac TECTiB i3 KepOBAHUM AMXaHHAM,

Me (Q25; Q75)

Hopma
m
or
Hopma
m
or

XOK/IXo[

3,98-6,20 9,97-12,14 448584
53 (4,3;6,4) 122 (9,7, 14,2) 59(52; 6,5)
45(35;59)* 9,8(8,2;12,3)* 57 (5,0;6,3)
0,48-0,75 0,33-0,58 0,25-0,48

0,30 (0,23; 0,55)
0,40 (0,33; 0,53)

0,28 (0,20; 0,34)
0,35 (0,23; 0,47)

0,20 (0,17; 0,25)
0,27 (0,21; 0,35)

*:1p<0,05; **:p < 0,01 - BigminnicTb mix KL, i KO, a H;

MraOrl.
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*p <0,05; *:p < 0,01 - BigMIHHICTb MiX

€ LiNKOM OYiKyBaHWM, BPaxoByo4u 3BiNbLIEHHSI BHECKY
VLF-cknanoBoi. HaaasnyainHo iHpopMaTMBHUM, 3BaXat0uM
Ha Lli MoKasHuKw, € Te, LWO M Yac TecTy K[, akui cyTTeBo
36inbLye H1abkovacToTHi (LF) Bnnmuew Ha B[, y nauieHTis
i3 BA Big3Ha4alTb BIPOrigHO MEHLUMIA BHECOK OCTaHHIX
MOPIBHSIHO 3 NMPaKTUYHO 340pOBUMM ocobamm — 74,1 (61,6;
85,1)yM1a48,1(26,1;70,0) 8 O 3miHn B O € 3Ha4yLLO
meHLwmmm (p < 0,01), Hix y 1. OcTaHHe, Ha HaLy AYMKY, €
MiATBEPIKEHHAM 3HKEHHS CUMNATUYHOI PEaKTUBHOCTI MpK
BA, sike € BinbLu BupaxeHum y naviexTie 3 O Pesynsratu
[OMOBHIOE aHani3 3MiH akTusHocTi y HF-aianasoHi, aki npu
KL, XxapaKTepuaytoTbCs iCTOTHUM 36iMbLUEHHSIM BHECKY
perynstopHux BnnmeiB 23,8 (12,4; 33,5) y naujeHTis i3 IT1
41,2 (25,9; 65,4) y naujenTia 3 OI' y nopiBHsHO 3 HOpMa-
TUBHUMYU 3Ha4YeHHAMM (9,7-16,6 H.0.). Y nauieHTis 3 O uei
BHECOK 3HauyLLO BinbLumii (p < 0,01), Hix y nauieHTis i3 1.
Taki napameTpu B[] B okpemmx AianasoHax BigbuBaroTbCs
Ha cniBBigHoLleHHi LF/HF, ske B nauieHTiB 3 OF € icToTHO
MEHLUMM, HiX Y NMPakTU4YHO 3[40pOBKX OCID i navieHTiB i3
['Tl. Okpemo popamo: npu KO, . nokasHuk LF/HF y nauien-
TiB OI TakoX 3HaYyLLO MeHLWIA, Hix y nadieHTis 1. Taki
3MiHM nokasHukiB Bl MoxyTb 3acsigyyBatv onTumisaLlio
BereTaTMBHOI perynsii AMxaHHs Npu i 4acToTi AUXaHHS
y XBopux Ha BA.

Y mabnuui 9 HaBeaeHi JaHi 3MiH NOKa3HUKIB NaTepHy
Avxanns nig vac tecris i3 K[ Mpw HekepoBaHoMy AnXaHHi
Bi3Ha4MNM CYTTEBI BIGMIHHOCTI Bifj pe3ynbTaTiB npakTU4HO
3nopoBux ocib y nauienTis I (6inbl BupaxeHi) Ta O
(MeHL BupaxeHi). BoHu cTocytoTbest 30inbLieHHs JO (1),
[00/Teg (n/c), OO/Meug (n/c) Ta XOL (). XapakTepHoto €

3Havywa sigmiHHicTb nokasHukis O (n) i JO/Teg (n/c) y
nauieHTiB i3 M1 Ta O, L0 BKa3ye Ha MEHLLi 3HA4YEeHHS LUX
napameTpiB nNaTtepHy AUXaHHs MpU HEKOHTPObOBAHOMY
nepebiry BA. 3Baxarun Ha 3MiHM LIMX MOKa3HMKIB Npu
KL, BinaHaummo: BinbyBa€eThes iXHE 3HauyLLE 36iNbLIEHHS,
KOTpe XapaKTepu3aye akTUBHILLY y4aCTb AUXanbHOI cUCTEMM
Mif Yac UbOro TECTY MOPIBHSHO 3 MPAKTUYHO 340POBUMM
ocobamu. ¥ M 36inbLuytotsea 4O () 30,965 (0,660; 1,245)
ao 2,650 (1,500; 3,240), p < 0,005, AO/Teg (n/c) i3 0,56
(0,34;0,76) 00 0,80 (0,63; 1,12), p< 0,01 Ta XOL (n)i3 13,7
(9,3;21,7) 00 17,2 (14,1; 23,2), p< 0,01. B OI 36inbLueHHs
umMx nokasHukie 3Hadywe: O (1) i3 0,680 (0,500; 0,870)
no 1,880 (1,190; 2,160), p < 0,005, 0O/Teg (n/c) i3 0,48
(0,36; 0,60) mo 0,62 (0,51; 0,86), p < 0,01, XOL () 3 13,1
(10,1; 16,8) mo 14,7 (11,4; 22,4), p < 0,05, ogHak 3a 1O (n)
i AO/Teg (n/c) BiporigHO nocTynaeTbes nokasHukam y 1.
IHcbopmaTmHO, wo O (1) B O Hkye, HiX Y NpakTU4iHO
300poBYX 0Ci6, a nokasHuk 4O/ Teg (1n/c) BuLe. MNopiBHSHO 3
HI nokasnmkm O/ Teup (n/c) npu K[, cyTTEBO He BiapiaHst-
t0TbCS1 B 060X rpynax, ane iCToTHO NepeBULLYOTb 3HAYEHHS!
MPaKTU4HO 300POBHX OCI6.

Mpu KO, 0O (n) nopieHsHO 3 HI 3HauyLLIO 36iMbLUYETh-
casaky I, Takie Ol Xouya B OI 3HauyLL0 MeHLUe, Hix y [T],
ane signosiaHo Ao A0 (n) npu HO. AHanoriyHi BigMiHHOCTI
BWU3HauMnm 11 nokasHukamu O/Tea (n/c) Ta JO/Teua, ski
3HauyLLO 36iNbLUYIOTLCA, ane BiANOBIAHO A0 3HAYeHb Mpu
H[. 3acnyroBye Ha yBary Te, Lo nauieHTu 3 OF, siki 3a no-
kasHukom XO[ () npu HI 3Ha4yLLo He BiApi3HATLCA Bif
I, npu KO, ., Ak i npy K[, MatoTb 3HAUHO HIDKYi 3HAYEHHS!
XOL (n), Hix nauientn 3 M. Akwo posrnsaatu tectut 3 KO
i3 Mo3nLii akTUBHOI MoGinisauii yHKUii AUXaHHs, MOXHa
npunyctuty, wo npu HO y naujextis 3 O BinbyBaeTbCs
neBHa KOMMEHcaLisi NoBiTPOOOMiHY 3aBAsKM YaCTOTi Au-
XaHHs1, @ NPy 3a4aHOMY PUTMI AVXaHHs Taka KoMMeHcaLlist
He BinbyBaeTLCS.

Omxe, Tectu KL, i K. MOXHa BUKOPUCTOBYBATH AK
HaBaHTaXyBarbHi 7151 BUSIBMEHHS MOXITMBOCTi KOMMeHcaLlii
BiZXMMNEHb 3aBASKW YaCTOTi AWMXaHHS. AHani3 LMX 3MiH y
NOEAHAHHI 3 iHLIMMW NOKa3HUKaMu LisinbHOCTI Kapaiopec-
nipaTopHOI CUCTEMMU, Ha HalLLly AYMKY, MOXe ByT KOPUCHUM
A0S BABYEHHS MeXaHi3MiB nopyLeHb npu BA.

3acnyroByloTb Ha yBary pesynsTaTv aHanidy 3miH
MOKa3HWKIB YaCTOTHOI Ta 06’€MHOI CUHXPOHI3aLlii kapai-
opecnipatopHoi cuctemu (mabn. 10). Mpu HO 3HayeHHs
IX y naujenTiB i3 1 NOPIBHAHO 3 MPAKTUYHO 30OPOBUMM
ocobamu MaloTb TEHAEHLK0 4O 3POCTAHHS Ta € 3HauyLLO
6inbwmmu, Hix y nauieHtis 3 OF 5,3 (4,3; 6,4) npotn 4,5
(3,5;5,9), p<0,05. Mpu K[, y nauienTie i3 [T BOHM y Mexax
HOPMaTHBHIX 3Ha4eHb, MPOTE € TAKOX 3HaYyLLO BinbLUnMK,
HiX y nauieHTis 3 O 12,2 (9,7; 14,2) npotn 9,8 (8,2; 12,3),
p <0,01. Pe3ynkTaTi OCTaHHIX XapaKTepr3yoTbCs 3HaYYLLO
MEHLUMMM 3HAYEHHSIMU, HiXK Y NPaKTUYHO 300POBUX OCI6.
Ha Hawy gymky, amitm IX npu K[, MOXyTb CBig4uT1 npo
pEe3epBHi MOXIIMBOCTI KapAiopecnipaTopHOi cuctemm npu
BA. 3 umux noauuii ovikyaHo, Lo B naieHTis i3 O BoHW €
CYTTEBO ripLummm, Hix y 1 i npakTu4Ho 3gopoBwx oci6. Mpu
KO, Ak y M1, Tak i B O nokasHuky IX He BiapisHAOTLCS,
are e 3HauyyLLo BinbLUMMK, HiX Y NPaKTU4HO 300POBUX OCID.
OTxe, TEHOEHLLS 4O YaCTOTHOI AECUMHXPOHI3aLlii kapaiopec-
nipaTopHOi CUCTEMM, Ky criocTepirany y nauieHTis i3 1Tl
npv HA, npu K[, Bianosinae HopMaTuBHIM 3HA4EHHAM, L0
MOXe XapaKTepu3yBaTi OnTUMI3aLito kapaiopecrnipaTopHuxX
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B3aEMOZjN NPW NOBINBHOMY [VXaHHi B NALIEHTIB i3 KOHTp-
onboBaHum nepebirom BA. CUMHXPOHI30BaHi 3HaYeHHS
IX npu HO 8 O npu K[, 3acBiguytoTb NEBHY 4acTOTHY
[ECHXPOHI3aLito NPy HEKOHTpOrboBaHoMy nepebiry BA.
BopgHouac Tect i3 K[, A0CTATHBO YiTKO BU3HAYAE HACTOTHY
kapaiopecnipaTopHy AecuHxpoHisavito sk y 1, Tak i B OF,
KOnn 3HadeHHs X 3HadyLwo Ginblue, HiXX HOpPMaTMBHI Ta
HabnKaTLCA 10 KPUTUYHKX 6,5.

IHOpMaTUBHUMMN BUSIBUICS TAKOX 3HAYEHHS MO-
KkasHuKiB 06’eMHOI crHxpoHisaLii (XOK/XOL), ski npm Beix
BapiaHTax [uxaHHs nauienTis i3 1 Ta O Bynu 3HauyLwo
MEHLWWMM, HiX Yy NpakTu4HO 3goposux ocib. Y T ui
BigMiHHOCTI Bynn BinbL 3HavyLmmu. Lie moxe cBiguuTn
Npo AeCUHXPOHI3aLlito cepLeBO-CyaANHHOI Ta AUXanbHOT
cucTeM npw KOHTponboBaHoMy nepebiry BA, ska moxe
6YTW YMHHUKOM PO3BUTKY YCKNaAHEHb, SKi BUHUKATUMYTb
Hagani. MeHw 3HavyLli BiOXUNEHHS LbOro MOKasHuKa B
Ol pe nepebir BA HEKOHTPONbOBAHMUI, MOXE CBIAYUTM
npo neBHy cTabinisaLito aganTayiiHo-KOMNeHCcaTOPHIX
nepebyaoB y opraHiami, o hopMYKTbCH NPU PO3BUTKY
HeWpoBEreTaTMBHIX i MeTabomiyHMX AMCHYHKLIA Ha Lin
cTaflii 3aXBOPIOBaHHSI.

06roBopeHHA

XapakTepuaytoun peakuito KapaiopecnipaTopHoi cucTeMu
xBopux Ha BA y BignoBigb Ha kepoBaHe AuxaHHs, cnif
Bif3Ha4NTW 0COBNMBOCTI NALIEHTIB i3 HEKOHTPONBLOBAHUM
nepebirom, Lo cTocytoTbes nokasHuka YCC, skui y Big-
nosiab Ha K[, Ta K[, 3Ha4yLLo He 3MIHIOETHCS Ha BiAMiHY
BiJ NPaKTN4HO 300poBYX [6,15] Ta ocib i3 KOHTPONBLOBaHUM
nepebirom BA; B oCTaHHix BU3Haumnnu 3binbwenHs YCC
Tinbkn npu K. ABCONIOTHI 3HaYeHHA nokasHukis BCP
(TP, LF, HF), 3a BuHsiTkom VLF, y nauieHTiB i3 HEKOHTPOIbO-
BaHUM nepebiroM € 3HauyLLO MEHLUMMM, HiX Y NPaKTUYHO
300pOBUX Ta 0Cib i3 KOHTpOrnboBaHUM nepebirom BA sk
npy HekeposaHOMYy AuxaHHi, Tak i npn KO, i KO, wo He
CynepeymnTb JaHnMm, ski oTpuMany iHwi gocnigHuku [10,11].
HopmanizosaHi nokasHuku BCP (LFn, HFn) y wi rpyni naui-
€HTIB NPY HEKEPOBAHOMY AUXaHHi NOPIBHSHO 3 MPAKTUYHO
300POBMMM Ta NaLlieHTamu 3 KOHTPOMNbOBaHNM Nepebirom
BA xapakTepuaytoTbes 36inbLueHHsM BHecKy LFn Ta ameH-
LUeHHsM BHecky HF N, LU0 CBi4MTL Mo NEBHE NepeBaxaHHs
CYMMNATUKOTOHIYHMX BMIMBIB 3a CniBBiaHOLWeEHHSM LF/HF.
Lle He y3romxyeTbCs 3 AaHNMK iHLLMX aBTOPIB [5], Xo4a npu
BUKOHaHHi TecTy K[, BU3Haqnrin meHiue 3GinbluieHHs LFn
i cyTTesilwe 30inbweHHs HFn npu KOHTponbLOBaHOMY Ta
HekoHTponboBaHoMy nepebiry BA NopiBHSHO 3 NpaKTUYHO
3poposumi [15], a npu K[, — cyTTesile 36inbLueHHs LFn
i MeHwe 30inbweHHs HFn npy obox BapiaHTax nepebiry
BA. OTxe, MoXHa roBOpuTM NpO GinbLLy, HiX Y NPaKTUYHO
300pOBUX OCID, PEAKTUBHICTb BAarOTOHIYHWX BNMWBIB Mpu
KL, Ta ixHe sHavyLie ameHLeHHs npu K[, . Lie Mosxe maTn
BaXIMBe AiarHOCTUYHe 3HayeHHs. Lli JaHi nosHavaoTbes
Ha NoKasHWKax YyTrMBOCTI apTepianbHoro 6apopedrnek-
cy, ski npu obox BapiaHTax nepebiry BA 3HuxyTbCA Y
BMCOKOYACTOTHOMY Ta HWU3bKOYACTOTHOMY [JianasoHax
MpW HEKEPOBAHOMY AMXaHHi, @ NPY KepOBAHOMY [VXaHHi B
0ci6 i3 HekoHTponboBaHUM nepebirom BA, Ha BiaMmiHy Big
MpaKT1YHO 300POBYX OCI6 Ta OCI6 i3 KOHTPONLOBaHUM Nepe-
6irom BA, 3anmLatoTbCs HE3MiHHUMU. HEKOHTPONBbOBaHNIA
nepebir BA cynpoBOKYETLCS CYTTEBILLMM MOPYLLIEHHSIM
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LieHTpanbHoi remoauHamikm [9].

Baxnueo, Lo abcontoTHi 3Ha4YeHHs1 nokasHukis B[
(TPﬂ, VLFle LFJ1 Ta HFﬂ) € iCTOTHO BULLMMM Npu 060X Bapi-
aHTax nepebiry BA sK Npu HekepoBaHOMY, Tak i Npy Kepo-
BaHOMY AvxaHHi. [JoHWHi Lie B3arani He BU3Ha4arnu, BnepLue
onucaHo B po6oTi [16]. 3a HopManizoBaHUMM 3HA4YEHHAMU
nokasnukis Bf (LFn,, HFn;) npu HexkepoBaHoMy AuXaHHi
BiA3HAYAETLCA 3MEHLLEHHS BHECKY LFn‘J i BiQNoBIAHI HOp-
MaTVBHM 3HaeHHsIM nokasmkv HFn, npy oGox BapiaHTax
nepediry BA. Mpw K[, BinbysaeTbcs ovikysaHe 36irblueHH:
LFn, npu ofox BapiaTax nepeGiry BA, arne npu KoHTpo-
nboBaHOMY BapiaHTi nepebiry BA 3HauyLLO MeHLUe, HiX Y
MPaKTU4HO 300POBUX, @ P HEKOHTPONBLOBAHOMY BapiaHTi
nepebiry BA 3HauyLLo MeHLUE, HiX Y NPaKTUYHO 300POBUX
Ta oci6 i3 koHTponboBaHUM nepebirom BA, Lo 3acsigyye
HWU3bKY CUMMATUKOTOHIYHY PEAKTUBHICTb Y XBOPUX Ha LIk
HO30I10ril0 Ta MEBHUM YMHOM BU3HaYaE YMOBU PO3BUTKY
BA [3]. Mpu KL, BinbyBaeTbcs HeovikyBaHe 3GiMbLUEHHS
HFnﬂ npu 06ox BapiaHTax nepebiry BA, sike npu KOHTpo-
nboBaHoMy BapiaHTi nepebiry BA 3HauyLLo GinbLue, HiX y
NPaKTU4HO 3[00POBUX, @ P HEKOHTPONLOBAHOMY BapiaHTi
nepebiry BA 3HauyLLo GinbLue, HiX y NPaKTU4YHO 380POBIX
Ta oci6 i3 koHTpornboBaHUM nepebirom BA, Wwo nokasye
BWCOKMI TOHYC MapacvuMnaTyikv Ta MOXe XapakTepuayBaTu
BaXKicTb nepebiry BA. BonHodac npu K[, . npu 060x Bapiak-
Tax nepebiry BA Big3Haunnu 3BinbLLEHHs NOKa3HWKIB Lan
MOPIBHSIHO MPAKTUYHO 300POBUMM 0COOaMM, SIKi, OHaK, HE
BiAPI3HAIOTLCSA Bif} NOKA3HMKIB NPV HEKEPOBAHOMY ANXaHHI
[20], a nokasHwkm HFn‘1 npu 060x BapiaHTax nepebiry BA
€ 3HaYYLLIO HKYMMM, HiX Y MPaKTUYHO 300POBMX OCID | He
BIPI3HAKOTLCS 32 3HAYEHHSMU, LLO MOXe 3acBigyyBaTu
OMNTUMI3aLilo BereTaTMBHOI perynauii AuxaHHsa npu Lin
yacToTi. OCTaHHi MexaHi3m LLOA0 BEreTaTMBHOI perynsuii
AVXaHHs B poboTax iHLLIMX JOCMIAHUKIB HE ONUCaHWIA, X04a
nigTBEPIKYE BifOMI NaTodidionoriyHi MexaHiaMu.

BaxnuBo, L0 3a NoKasHWKkaMW NaTepHy AvXaHHs npu
HeKkepoBaHOMY AWXaHHi B NALEHTIB i3 HEKOHTPONbOBAHUM
nepebirom BA BusHauunu 36inswenHs OO (n), 0O/Teg
(n/c), AO/Meug (n/c) Ta XO[ (1) NOpIBHAHO 3 NPaKTUYHO
3noposumu ocobamu, a npu Kf, 0O (1) y HUX odikysaHo
30iNbLUYETHCS, ane 3HauyLo MeHLUe, HiX y MpakTU4HO
300poBKX 0cCib Ta 0cib i3 KOHTpoNbOBaHWUM nepebirom BA.
MokasHukn 0O/Teg (n/c) € BinbwmMmMu, HiX y 300pOBUX,
are MeHLUMMK, HiX B OCI0 i3 KOHTPONbOBaHWUM nepebirom
BA. K[, BUKnkae 3HauyLLe 36iNblIeHHs BCIX NOKa3HUKIB
naTepHy AVXaHHS MOPIBHAHO 3 NPaKTUYHO 340POBUMMU, arne
3HaYYLLIO MeHLLE, HiX NpK KOHTpoboBaHoMy nepebiry BA.
[, i oTpumanu, 4OMOBHIOTb BiLOMI pesynsraty [3] npo
noripLUeHHs NokasHuKiB natepHy AnxanHs npu KL, Ta ixHio
nesHy crabiniaviio npu K[, .y nawieHTiB i3 HEKOHTPOIbOBa-
Hum nepebirom BA. Lie MoxHa BUKOPUCTOBYBaTY SIK KpUTepii
OLiHIOBaHHS po3BMTKY Ta nepebiry BA.

Ha yBary 3acnyroBytoTb Takox pesynsrati aHaniay
NOKa3HMKIB CUHXPOHI3aLii kapdiopecnipaTopHoi cucTemu,
LLIO MOripLUYHOTLCS 32 YACTOTHOIO Ta 06'€EMHOI CKMagoBUMM.
BuipaxeHilui BigXMNEHHs BU3HAYNMN B NALIEHTIB i3 KOHTP-
onboBaHnM nepebirom BA. BpaxoBytoun, IO NOKa3HWKM
06’€MHOI CYHXPOHI3aLii AOHWHI HE BWUKOPWUCTOBYBamnM y
npakTuLi B3arani, peaynsrati LOCMimKeHHs noTpedyoTh
YTOYHEHHSA.
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

BucHoBKH

1. BMKOPWCTaHHS TECTiB i3 KepoBaHWM AWXaHHAM Mo-
Ka3arno xapakTepHi perynsiTopHi ocobnmneocTi po3suUTKy Ta
nepebiry 6poHxiansHoi acTMu.

2. BpaxoBytouu, LU0 pe3ynsTaTv OTpUManit 3 BUKOpUC-
TaHHSIM CY4aCHOrO EKCMPECHOro, NoniyHKLioHanbHOro
MeTody AOCMimKeHHs cnipoapTepiokapgioputmorpadii,
MOXHa nepeadaqnTy LUMPOKE BNPOBaMKEHHS iX Y MPaKTUKY
[JiarHoCTUKV Ta MOHITOpUHTY nepebiry GpoHxianbHoi acTMu.

MepcnekTBM noganbluMX AocnigXeHb. Hagani
MOXITMBIAM € PO3pobrneHHs KpUTepiiB edhekTUBHOCTI 3a-
CTOCYBaHHS! Pi3HMX rpyn Nikapcbkux 3aco6iB Npu NikyBaHHi
6poHxianbHOi acTMU.
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The aim. To study the correlation of the frequency distribution of alleles, genotypes and their combinations for the allelic variants
of Apal, Tagl, Bsml of the Vitamin D receptor gene (VDR) with the vitamin D levels and the stage of fibrosis in children with
autoimmune hepatitis.

Materials and methods. 51 children with autoimmune hepatitis were examined between 2016 and 2018. In all children, the diagnosis
was confirmed in accordance with the International Guidelines for the study of liver diseases (European Association for the Study
of Liver (EASL) Clinical Practice Guidelines: Autoimmune Hepatitis, 2015). In the examined children, the elastography of the liver
parenchyma was performed by the shear wave method. Needle biopsy of the liver with histological examination of the specimens
was performed in 42 children. The disease activity was determined using the histological activity index (HAI) by Knodell based on
the results of a morphological study of the liver biopsy and biochemical parameters. The stage of the disease was evaluated by
the histological index of fibrosis using the METAVIR scoring system and semi-quantitatively using the share wave elastography of
liver parenchyma. A level of 25(0OH)D was determined in the blood serum. The determination of the Apal, Tagl, Bsml polymorphic
loci of vitamin D receptor (VDR) was carried out using the molecular-genetic method. The association of polymorphic variants of
the VDR gene with the level of vitamin D and the stage of liver fibrosis in children with autoimmune hepatitis has been evaluated.

Results. 72.0 % of the examined children had advanced severe liver fibrosis (F3-4 by the METAVIR score), among them 34.0 %
of children had signs of liver cirrhosis. Children with advanced severe fibrosis (F3—4 by the METAVIR score) had the CC genotype
of the polymorphic version of the Tagl of the VDR gene significantly more often (x? = 3.953; P < 0.05), and the genotype AA/CC/
AA according to the investigated allelic variants of the VDR gene (x? = 3.953; P < 0.05). In 72.5 % of the examined children, there
was a deficiency of vitamin D. In children with severe fibrosis (F3—4 by the METAVIR score) vitamin D deficiency was significantly
more frequent as compared to children with less severe fibrosis (F1-2 by the METAVIR score) (x? = 5,207; P = 0.023). The
genotype GA of the Bsml polymorphic variant was associated with a decrease in serum vitamin D levels (P < 0.05). At the AC/
TC/GA combination of the Apal, Tagl and Bsml allelic variants of the VDR gene, vitamin D deficiency was registered significantly
more frequently (P < 0.05).

Conclusions. The level of vitamin D in children with autoimmune hepatitis was dependent on the stage of fibrosis. Children with
severe fibrosis had a genetically determined vitamin D deficiency significantly more often. Vitamin D deficiency was associated
with the CC genotype presence of the Tagl polymorphic variant of the VDR gene in patients as well as the GA genotype of
the Bsml polymorphic variant and the AC/TC/GA genotype of the three allelic variants of the gene studied.

3B’A30K noAimoppHux BapiaHTiB (Apal, Tagl, Bsml) reHa peuentopa VDR
i3 piBHem Bitaminy D i ¢pi6bpo3om neuiHku B AiTel 3 aBTOIMyHHUM renaTuToM

B. C. BepeseHko, X. 3. Muxanawok, 3. I. Poccoxa, C. . Kup’saueHko

MeTa po6oTK — BUBYMTM 3B'S30K PO3MOAINY YaCTOT anenei, reHoTuniB Ta ix kombiHawin 3a anensHumMmM BapiaHTamu Apal, Tagl,
Bsml reHa pevuentopa itamiHy D (VDR) i3 piHem BitamiHy D i cTagieto cpibpo3y B AiTel, siki XBOpi Ha aBTOIMYHHWIA renaTtur.

Marepianu Ta metogu. O6cTexunm 51 auTuHy 3 aBToiMyHHUM renatutom y 2016-2018 pp. Ycim fiTsm pjarHo3 BCTaHOBWAM Bif-
MOBIIHO 10 MiXHAPOAHUX PEKOMEHAALIi i3 BUBYEHHS 3aXBOPHOBaHb neviHku (European Association for the Study of Liver (EASL)
Clinical Practice Guidelines: Autoimmune hepatitis, 2015). Y giteii, sikux 06cTeXWNM, BUKOHaNM enactorpadito napeHximm neviHku
MeTOAO0M 3CyBHOI XBuri. Y 42 AiTelt BUKOHANN MyHKLiHY Gioncito NeviHky 3 ricTonorivH1M AoCTimKeHHsM biontaty. AKTUBHICTb
3aXBOPIOBaHHS BU3HA4any 3a 4OMNOMOTOH FiCTONOrYHOro iHAekcy akTueHocTi (ITA) 3a Knodell 3a pesynsratamu MopdonorivHoro
focnimkeHHs GionTaty neviHku Ta GioxiMiyHUMKM nokasHukamu. CTailo 3aXBOPIOBaHHS OLiHIOBANM 3@ MCTONOMNYHAM iHOEKCOM
¢ibposy METAVIR i HaniBKinbKiCHO 3a 4OMOMOTOK0 enlacTorpadii 3cyBHOT XBUMi NapeHXiM1 NeYiHKA. Y cMpoBaTLi KPOBi BU3HAYUIN
piBeHb 25(0OH)D. MonekynsipHo-reHeTUYHIM METOAOM Aociannu nonimopdHi nokycu Apal, Tagl, Bsml reHa peuentopa sitamiHy
D (VDR). Ouinvnu acouiauito noniMmopdgHux BapianTie reHa VDR i3 piBHem 3abeaneyeHocTi BitamiHom D i cTagieto ¢ibposy B
ZiTen, sKi XBOpi Ha aBTOIMYHHUI renaTuT.

Pesyniratu. 72,0 % fiten, sikux obcTexunu, Many Bupastuin iopoa nedinku F3—4 METAVIR, i3 Hux y 34,0 % BUSIBUNN O3HaKK
umpo3y nevinku. fitn 3 pibposom F3—4 METAVIR BiporigHo yacriwwe manu CC reHotvn 3a noniMopcHuM BapiaHTom Tagl reHa
peuentopa VDR (x2= 3,953; p < 0,05), reHotun AA/CC/AA 3a pocnimixeHnmmn anenbHUMK BapiaHTamu reHa peuentopa VDR
(x2=3,953; p < 0,05). Y 72,5 % obcTexeHux Aitert BcTaHoBUNM Aedbiumt BitamiHy D. Y aitei i3 ¢ibposom F3-4 METAVIR Bipo-
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rigHO YacTilwe BU3Havanm aediunt BitamiHy D nopiBHsHO 3 AiTbMu 3i cTagieto ¢ibposy F1-2 METAVIR (x2= 5,207; p = 0,023).
l'eHotun GA 3a nonimopcHum BapiaHTom Bsml 6yB noB’si3aHuii 3i 3HUKEHHSM piBHs BiTamiHy D y cuposarLi kposi (p < 0,05). Mpu
kombiHavii AC/TC/GA 3a anencHumun BapiaHtamm Apal, Tagl, Bsml reHa peuentopaVDR BiporigHo YacTile BusiBnsnm gediunt
BiTamiHy D (p < 0,05).

BucHoBku. 3abe3neyeHicTb BitamiHoM D y AiTeit 3 aBTOIMYHHUM renaTuToM 3anexana Big ctagii diopoay. [itv 3 BupasHum
¢hibpo30om BiporiaHO YacTille Manu reHeTUYHO 3ymoBneHnit AediunT BitamiHy D. JediunT BitamiHy D acouiioBaHui i3 HasiBHi-
crio y xBopux CC reHotuny 3a nonimopdHum BapiaHTom Tagl reHa VDR, a Takox reHotuny GA 3a noniMopcdH1M BapiaHToOM
Bsml i reHotuny AC/TC/GA 3a TpboMa anensHUMK BapiaHTamu reHa, kUi 4OCiguu.

KatoueBble croBa:
AETH,
AYTOUMMYHHbI
renatur, dpubpos,
BMTaMUH D,
NoAMMOPOU3M
reHos, reH VDR.

CeA3b noaumop¢HbIX BapuaHToB (Apal, Tagl, Bsml) reHa peuentopa VDR
¢ ypoBHeM BUTamuHa D u pubpo3om neueHu y AeTer ¢ ayTOUMMYHHbIM FenaTUTOM

B. C. BepeseHko, X. 3. Muxanatok, 3. U. Poccoxa, C. M. KupbaueHko

Llenb pa6oTbl — U3y4nTb CBSA3b PacnpenenieHns YacToT annenen, reHoTUNOB ¥ MX KOMBMHaLWIA ¢ annenbHbIMU BapuaHTamu Apal,
Tagl, Bsml reHa peuentopa sutamuHa D (VDR) ¢ ypoBHem ButammuHa D 1 cTagueir prubposa nedeHn y Aeten ¢ ayTOUMMYHHbIM
renaTuTom.

Matepuansi u metogsl. O6cnenosanit 51 pebeHka ¢ ayToMMMyHHbIM renatutom 3a neprod 2016-2018 1. Bcem aeTam auarHos — 3anopoxckuii
YCTAHOBIIEH B COOTBETCTBUN C MEXAYHAPOAHbIMU PEKOMEHAALIAMM ACCOLMALIM 110 M3yseHuio sabonesaruii nevery (European oA lHele
Association for the Study of Liver (EASL) Clinical Practice Guidelines: Autoimmune hepatitis, 2015). [letsim npoBezieHa anacTorpa- )TKyzpra,'q\, ;(115): -
15 NapeHXMMb! NEYEH METOOM CABUTOBOI BOHbI. 42 [ETSIM BINOMHEHA MyHKLMOHHASH BUONCIAA NEYEHU C TUCTONOTMYECKUM ¢, 458-465

uccneposaHneM BronTata. AKTUBHOCTb renatuta onpeaensnn ¢ MOMOLLBI TMCTONOTMYECKOro uHaekca aktneHocTu (MMFA) no
Knodell no pesynsratam Mophonoryeckoro UCCnefoBaHus Guontara neveHn 1 Gruoxummdeckum nokasarensm. Ctaguio 3a6o-
NeBaHUst OLEHMBANM Mo rMCTONornyeckomy nHaekcy ¢nbposa METAVIR 1 nomykonmyeCcTBEHHOTO ¢ MOMOLLBH 3nacTorpadum
CLBMIOBOVI BOMHbI MApeHXMMbI neveHu. B cbiBopoTke kpoBw onpeaeneH yposeHb 25(0OH)D. MonekynsipHO-reHETUYECKM METOAOM
vccnenosany nonumopdHble nokyckl Apal, Tagl, Bsml reHa peuentopa Butamuta D (VDR). OueHeHb! accoumaLiym nonmmMopeHbIx
BapuaHToB reHa VDR ¢ ypoBHem ButamuHa D 1 cTagueit prubposa y AeTer ¢ ayTOMMMYHHbBIM renatutom.

Pesynerarbl. 72,0 % obcnenosaHHbIX MMenu gnbpos neverm F3—4 no METAVIR, u3 Hux y 34,0 % feTeit ycTaHOBNEHbI NPU3HaKN
umppo3a nevenn. fetn ¢ gpubposom F3—4 METAVIR goctoBepHo Yalue umenu CC reHotun no nonumopdHomy BapuaHTy Tagl
reHa peuenTopa VDR (x? = 3,953; p < 0,05), reHotun AA/CC/AA no vnccnenoBaHHbIM annerbHbIM BapuaHTam reHa peLentopa
VDR (x?=3,953; p<0,05). ¥ 72,5 % peteii yctaHoBneH aecpuunt sutamuHa D. Y geteit ¢ hmbposom F3—4 METAVIR poctoBepHo
yalle oTMeyeH aedmunt ButammHa D no cpaBHeHuto ¢ feTbMu co cTaameit dubposa F1-2 METAVIR (x2 = 5,207; p = 0,023).
['eHoTvn GA no nonumopdHoMy BapuaHTyBsml cBsidaH CO CHUKeHMEM ypoBHs BuTammHa D B ceiBopoTke kposu (p < 0,05). Mpu
kom6uHaumm AC/TC/GA no annenbHeiM BapuaHTam Apal, Tagl, Bsml reHa peuentopa VDR 40CTOBEPHO Yallle AnarHocTMpoBaH
Aeduumt ButamuHa D (p < 0,05).

BbiBoAbl. YpoBeHb BUTaMuHa D y fieTell ¢ ayTOMMMYHHbIM renaTtuTom 3aBucen oT ctaguu ¢ubposa. et ¢ BolpasuTerb-
HbIM (prOPO30M JOCTOBEPHO Yallle UMENM reHeTUYecku 0bycnoBmneHHbIn aecduumnt Butamuta D. Oedvunt ButammHa D
accouMMpoBaH ¢ Hannumem y 6onbHbix CC reHoTMna no nonumopdHoMy BapuanTy Tagl reHa VDR, a Takke reHotna GA no
nonnmopdHomy BapuaHTy Bsml u reHotuna AC/TC/GA no Tpem annernbHbIMW BapuaHTaMy UCCIEA0BaHHOMO reHa.

paracrine, immunoregulatory) are due to the hormonally
active form of 1 alpha, 25-dihydroxyvitamin D (1 alpha,
25(0OH)2D; calcitriol) by binding to vitamin D receptors of
(VDR). VDR belongs to a huge family of nuclear receptors
of steroid hormones that are present in more than 30 tis-
sues, including liver, pancreatic islet cells, epithelial cells
of the gastrointestinal tract, genitourinary system, organs
of endocrine system, endothelium, hematopoietic cells,
myocardium and striated muscle, neurons, placental cells,
as well as in monocytes of blood and activated T and B lym-
phocytes [9-12]. D-hormone, penetrating into the nucleus
of a cell, binds to a nuclear receptor encoded by the vitamin
D receptor gene (VDR).The hormone-receptor complex
operates through a system of transcription factors or directly

Introduction

Genetically determined predisposition, linkage to the anti-
gens of the human main histocompatibility complex (HLA),
alleles 1-B8-DR3, DR4, DR7, DR17, leads to the devel-
opment of a severe, progressive liver disease such as
autoimmune hepatitis in individuals who have lost their
immunological tolerance to liver antigens [28]. In recent
years, one of the trigger factors in the development and
progression of autoimmune hepatitis is recognized as a vio-
lation of the vitamin D metabolism in the body as a factor that
can accelerate the progression of the pathological process
in the liver and negatively affect the effectiveness of therapy
[1,2]. Low levels of 25 (OH) D in patients with chronic liver

disease (CLD) occur in 90 % of cases, including those in
whom the severe deficiency is correlated predominantly with
the histological changes, degree of the disease progression
and liver fibrosis development as well as the response to
treatment [2,3].

Vitamin D has been shown to play a key role in cell
differentiation and proliferation, apoptosis, angiogenesis,
and immunomodulation [4,5]. This action is regulated by
more than 900 genes [6-8]. Biological effects (autocrine,

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

binds to functionally active sites of genes. The VDR gene,
which is located on the long arm of chromosome 12 (12q
13.11), has a size of 75 KB consisting of 63495 nucleotide
pairs with 11 exons [13]. Recently, 1,518 single-nucleotide
polymorphisms (SNPs) of the human VDR gene have been
described. A large number of polymorphic genetic variants
explain the variability and diversity of vitamin D biological
influences. The most studied, considering the importance
for pathology development, are polymorphisms: Fokl
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(rs2228570), Bsml (rs1544410), Apal (rs7975232), Taql
(rs731236), EcoRV (rs4516035), Tru9l, Cdx2 (rs11568820).
The association of the VDR gene polymorphism with the de-
velopment of diabetes mellitus, urolithiasis, psoriasis, ma-
lignant neoplasms, cardiovascular, neurodegenerative and
autoimmune diseases has been established. Itis proved that
polymorphic genetic variants are associated with different
blood levels of 25-(OH)-D, while decreased levels of the vi-
tamin, in turn, are associated with autoimmune diseases
development [1,14-17]. Studies by Vogel and co-authors
suggest a possible association of vitamin D receptor gene
polymorphism with an increased risk of developing auto-
immune hepatitis. Thus, polymorphic variants of the VDR
gene, in particular Bsml and Tagl, were associated with
autoimmune hepatitis development [18]. The role of Fokl
polymorphism is associated with an increased risk of auto-
immune hepatitis in patients from China and Germany [16],
and the CC genotype (rs7975232, Apal polymorphism) was
associated with progression of the disease and liver fibrosis
development[19,20]. Reduced expression of the VDR gene
in autoimmune hepatitis was correlated with progression
of the disease and, accordingly, with an increased risk of
cirrhosis and liver fibrosis [19].

Today, the causal link between the vitamin D defi-
ciency and the course of autoimmune hepatitis is poorly
understood. In the scientific literature, there are no papers
relating to the study of the VDR gene allelic polymorphism
in association with the progression of autoimmune hepatitis,
depending on the level of vitamin D in children; this has
defined the direction of our investigation.

The aim

To study the correlation of the frequency distribution of
alleles, genotypes and their combinations for the allelic
variants of Apal, Tagl, Bsml of the Vitamin D receptor gene
(VDR) with the vitamin D levels and the stage of fibrosis in
children with autoimmune hepatitis.

Materials and methods

The study was conducted at the Pediatric Hepatology Cen-
ter, Sl “Institute of Pediatrics, Obstetrics and Gynecology
named after academician O. M. Lukianova of NAMS of
Ukraine”. A total of 51 children with autoimmune hepatitis,
aged from 1 to 18 years were examined between 2016 and
2018. The study included children who had not received
calcium and vitamin D supplements for 6 months.

In all children, the diagnosis was confirmed in ac-
cordance with the International Guidelines for the study
of liver diseases (European Association for the Study of
Liver (EASL)) Clinical Practice Guidelines: Autoimmune
Hepatitis, 2015). For verifying the diagnosis, liver biopsy
was performed in 42 patients with further morphological
and immune-histochemical studies of the biopsy samples.
The disease activity was determined using the histological
activity index (HAI) by Knodell based on the results of a
morphological study of the liver biopsy and biochemical
parameters. The stage of the disease was evaluated by
the histological index of fibrosis using the METAVIR scor-
ing system and semi-quantitatively using the share wave
elastography of liver parenchyma. In 9 patients, for whom

the morphological examination of the liver biopsy was per-
formed at the place of residence, the phase of fibrosis was
evaluated by the parameters of the liver parenchyma stiff-
ness by the shear wave elastography. Detection of the liver
tissue stiffness was carried out in the S| “Institute of Nuclear
Medicine of the National Academy of Medical Sciences of
Ukraine”, Kyiv using the scanner “Radmyr ULTIMA” on an
area of the right intercostal spaces with convex (5 MHz)
and linear array (10 MHz) abdominal transducers and a
high-frequency transducer for the liver surface. The median
index of the obtained measurements characterized the elas-
ticity of the liver parenchyma; the result was expressed
in kilopascal (kPa). To interpret the obtained parameters
and determine the stage of fibrosis, we used the data of
L. Castera and co-authors’ investigation, according to which
the values of elastography below 5.8 kPa, F1 25.8-<7.2 kPa
corresponded to the level of FO fibrosis (minimal changes),
F2 — >7.2-<9.5 kPa (moderate changes), F3 — 29.5-<12.5
kPa (significant changes) and F4 — more than 12.5 kPa
(liver cirrhosis) [31].

In order to verify the diagnosis of vitamin D deficiency
and insufficiency, the classification (2011) adopted by
the International Institute of Medicine and the Endocrine
Practice Guidelines Committee was used. According to this
classification, vitamin D deficiency in children and adults
is considered as a clinical syndrome due to low levels of
25(0OH)D in blood serum (below 20 ng/ml or 50 nmolll).
The serum level of 25(0OH)D from 21 ng/ml to 29 ng/ml
(i.e., from 50.1 to 74.9 nmol/l) should be considered as
vitamin D insufficiency. A normal level of vitamin D equals
the blood serum concentration of 25(OH)D above 30 ng/
ml. The serum level of 25(0H)D was measured with an
electrochemiluminescent method using the Elecsys 2010
system on the Cobas e 411 analyzer (Roche Diagnostics,
Germany). The serum levels of total 25(0OH)D that can be
determined according to this method are in the range of
7.5-175.0 nmol/l, the variation coefficient is within 3.0 %.

The molecular-genetic study of polymorphous variants
of the VDR gene was performed by the polymerase chain
reaction (PCR) method. Initially, DNA was extracted from
the peripheral blood using the commercial Quick-DNA Mini-
prep Plus Kit test system (manufactured by Zymo Research,
USA). For the determination of the polymorphic variants of
the Bsml G/A (rs1544410), Taql T/C (rs731236) [30] and
Apal A/C (rs7975232) [31] of the VDR gene, the modified
protocols with oligo-nucleotide primers and the restriction
fragment length polymorphism (RFLP) analysis were used.
The investigated genes were amplified using specific
primers (produced by Metabion, Germany) and the com-
mercial Dream Taq Green PCR Master Mix (manufactured
by Thermo Scientific, USA). The test tubes with the final
amplification mixture were transferred to the Flex Cycler BU
amplifier (Analytic Jena, Germany) to provide an appropriate
temperature regime.

The products of the DNA fragments amplification
(amplicons) of the VDR gene were subjected to hydrolytic
cleavage by restriction endonuclease Bsml, Tagl and Apal
(produced by Thermo Scientific, USA), respectively. For
the restriction analysis, separate mixtures were prepared
and transferred into the pre-labeled test tubes, and then
amplicons were added. The proportional composition of
the components in the template mixture is given in Table 1.
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Table 1. Composition of the template mixtures for RFLP analysis

Gene (polymorphis) The sizs o th estrito ragments

VDRBsmIG/A (rs1544410) 10xBufferR
Enzyme Bsml
Water
Amplicon
10xBufferTag/
Enzyme Tag/
Water
Amplicon
10xBufferB
Enzyme Apal
Water
Amplicon

VDRTaqIT/C (rs731236)

VDRApalA/C (rs7975232)

1l GG genotype: 644 and 179 bp
GA genotype: 823, 644and179 bp

1l
H AA genotype: 823 bp
8ul
5yl
1yl TT genotype: 496 and 249 bp
14l CT genotype: 496, 295, 249 and 201 bp
- CC genotype: 295, 249 and 201 bp
u
5ul
Tul AA genotype: 501 bp
1l AC genotype: 501, 288 and 213 bp
sul CC genotype: 288 and 213 bp
3
Syl

The reaction of the fragments restriction for Bsml G/A
(rs1544410) and VDR Apal A/C (rs7975232) of the VDR gene
was carried out according to the manufacturer’s recommen-
dations in a solid-state microthermostat at 37 °C for 16 hours.
The process was stopped by raising the temperature to 65
°C for 20 minutes. The restriction of Tagl T/C (rs731236) of
the VDR gene was incubated at 65 °C for 16 hours without
further thermo-inactivation of the enzyme (in accordance with
the manufacturer’s instructions). The state of the restriction
fragments of the VDR gene was analyzed on 3 % agarose
gel (agarose produced by Cleaver Scientific, UK) stained with
ethidium bromide. Gene Ruler 50 bp DNA Ladder molecular
weight marker (manufactured by Thermo Scientific, USA)
was added to evaluate the fragments size (Fig. 1-3).

As shownin Fig. 1, the VDR gene Bsml G/A (rs1544410)
amplifiers were subjected to hydrolytic cleavage at an
existing restriction site 5-GAATGCN|-3’, resulting in frag-
mentation having a molecular weight of 644 bp and 179
bp — the GG genotype. The restriction site disappeared
at the nucleotide substitution from G to A, so if the size of
the amplified DNA fragments after interaction with the re-
striction nuclease remained unchanged (823 bp), the AA
genotype was recorded. Accordingly, in the heterozygous
genotype (GA), all three types of fragments were observed
simultaneously: 823, 644 and 179 bp.

Fig. 2 shows the electrophoregram of the VDR gene
Taql (rs731236) T/C restriction fragments. The amplicons
were subjected to hydrolytic digestion by the Taq| restriction
endonuclease at the specific restriction site 5-T|CGA-3".
On the amplified fragments of the VDR gene, one of
these sites was always present that formed fragments of
496 and 249 bp under the action of Tagl endonuclease.
By their presence, the TT genotype was determined. In
response to the nucleotide substitution from T to C, an
additional restriction site appeared. As a result, in the CC
genotype, in addition to 249 bp, restriction fragments
with a molecular weight of 295 bp and 201 bp were
formed. In the heterozygous genotype (TC), fragments
496 bp, 295 bp, 249 bp and 201 bp, respectively, were
observed.

The size of the amplified Apal (rs7975232) A/C fragment
of the VDR gene remained the same (501 bp) under the in-
fluence of the Apal restriction endonuclease in the absence
of a nucleotide substitution (the AA genotype), (Fig. 3).
The presence of a polymorphic variant was determined
by the appearance of the restriction site 5-GGGCC|C-3,
resulting in formation of fragments 288 bp and 213 bp in
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Fig. 1. Electrophoregram of the distribution of VDR Bsml (rs1544410) G/A restriction fragments.

sample 1: molecular weight marker; samples 7-8, 10, 13, 17-19: the GG genotype;
samples 2, 3, 9, 14: the GA genotype; samples 4-6, 11, 12, 15, 16: the AA genotype.

10 11 12 13 14 15 16 17 18 19

Fig. 2. Electrophoregram of the distribution of VDR Tag|l (rs731236) T/C restriction fragments.

sample 1: molecular weight marker; samples 5, 8, 9, 11, 14, 18, 19: the TT genotype;
samples 2, 3, 10, 12, 15, 17: the TC genotype; samples 4, 6, 7, 13, 16: the CC genotype.

12 3 4 5 6 7 8 9 10 01

12 13 14 15 16 17 18 19

Fig. 3. Electrophoregram of the distribution of VDR Apal (rs7975232) A/C restriction fragments.

sample 1: molecular weight marker; samples 4, 6, 7, 12, 13, 16, 17: the genotype AA;
samples 2, 3, 8-11, 14, 15, 18, 19: the genotype AC; sample 5: the genotype CC.

size (the CC genotype). The heterozygous genotype (AC)
was characterized by the all types of fragments presence:
501 bp, 288 bp, and 213 bp.

The obtained data were statistically analyzed using
the Statistica 6.1 software package and SPSS17.0 (SPSS,
Inc., Chicago, lllinois, USA). The general statistical analysis
included median (Me) and interquartile intervals (UQ-LQ)
calculations. Laboratory indices were presented in the form
of arithmetic data (mean (M + m), standard error of the mean
(SEM)). For nominal variables, the correlation was calcula-
ted using the Pearson (x2) criterion and Fisher’s (two-tailed)
criterion; those differences were considered statistically
significant, for which a P value was <0.05.
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Table 2. Frequency distribution of the alleles and genotypes of the Apal, Tagl and Bsml polymorphisms of the VDR gene in children with autoimmune
hepatitis (abs., %)

Genotype __[n ______[% _____fGenotye __In_______|% _____JGenoype __In______J% _____
AA 16 31.0 T 21 41.0 GG 20 40.0
AC 26 51.0 TC 22 43.0 GA 15 29.0
cC 9 18.0 cC 8 16.0 AA 16 31.0
AAllele 58 57.0 T allele 64 63.0 Gallele 55 54.0
C allele 44 43.0 C allele 48 37.0 Aallele 47 46.0

Table 3. Vitamin D levels in children with autoimmune hepatitis depending on the stage of fibrosis, abs., %

Stage of fibrosis by the METAVIR score, (n = 51)

F1-2 (n = 15)
F3-4 (n = 36)

Vitamin D levels, abs., %

4(27.0) 3(20.0) 8 (53.0)"
2(55) 5(14.0) 29 (80.5)

*: the difference is significant (P < 0.05) between the groups of children with the stage of fibrosis F1-2 and F3—4.

40
35
30
25
20
15
10

%

5 %

F1

38 %
34 % EF1
26 % oF2
oF3
BF4
F2 F3 F4

Fig. 4. Distribution of children with AIH by the stage of fibrosis (n = 51), (%).
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Results

Among the surveyed children (n =51), girls dominated and
accounted for 61.0 %, and boys made up 39.0 %. Such a
distribution corresponds to the clinical features of the dis-
ease, which is more often recorded among girls. Higher
prevalence among females is associated with the HLA
antigens system: HLA-1-B8-DR3 or DR4 [24-26]. Auto-
immune hepatitis (AIH) belongs to orphan diseases with a
small frequency in the general population that has caused a
small number of children included in the study. While Verma
et al. [26] believe that the prevalence of AlH in the world
is between 2 and 17 per 100.000 children, and it may vary
within ethnic groups. The disease is more often diagnosed
at the age of 10-30 years. The average age of patients at
the time of our study was 11 [8; 15] years, corresponding to
the literature data [28]. The average age for boys was 10 [8;
14] years, for girls 11.5 [9; 15]. 62.7% (n = 32) of patients
were in the age group of 11-18 years.

We did not find a significant difference between the fre-
quency distributions of the of alleles and genotypes of
the Apal, Tagl and Bsml polymorphic variants of the VDR
gene in children with AIH by gender and age (P > 0.05), so
further analysis of the studied gene variations effects was
performed in the general group of patients. The results of
the identified peculiarities of distribution in the general group
are presented in Table 2. Distribution of genotypes based
on the VDR Apal, Tagl, Bsml genetic variants was analyzed
according to the Hardy-Weinberg Law. The concordance

with the Hardy-Weinberg law was found for the Apal and
Tagl genotype variants but not for the Bsml variant, that may
be associated with a higher risk of multifactorial disease
development such as autoimmune hepatitis.

According to our data, 72.0 % (n = 36) of the subjects
had advanced liver fibrosis (F 3-4 METAVIR), and 34.0 %
of them (n = 17) had signs of liver cirrhosis. Distribution of
children by the stage of fibrosis is shown in Fig. 4.

The mean concentration of vitamin D in the examined
children was 16.3 [10.9; 22.0] ng/ml corresponding to vita-
min D deficiency. The vitamin D levels in children with AlH,
depending on the stage of fibrosis, are given in Table 3.

12.0 % (n = 6) of children had optimal levels of vitamin
D, deficiency was diagnosed in 15.5 % (n = 8), and defi-
ciency was found in 72.5 % (n = 37) of the subjects. For
computational convenience, we combined the subgroups
of children with the stage of fibrosis F1 and F2, as well as
F3 and F4.

According to our data, vitamin D levels in children de-
pended on the stage of liver fibrosis. Patients with advanced
fibrosis (F3-4 METAVIR) were significantly more likely to
have vitamin D deficiency (x>=5.21; P = 0.022) compared to
children with F1-2 fibrosis by the METAVIR score (Table 5).

The evaluation of the AIH genetic risk was not the goal
of our research. However we studied the effects of ge-
netic variants on the complicated course of the disease
associated with liver cirrhosis development by intra-group
comparisons. We calculated genetic risk models including
additive, recessive, dominant, multiplicative and co-dom-
inant for complicated AIH development. The study of
the association between genotypes of Apal, Bsml and Tagl
polymorphic variants of the VDR gene with the stage of
fibrosis in children with AIH demonstrated that children with
advanced fibrosis (F3—4 METAVIR) were significantly more
likely to have the CC genotype of the polymorphic variant
Tagl of the VDR gene (x> = 3.953; P < 0.05) compared
to children with the fibrosis stage F1-2 by the METAVIR
score (Table 4). The highest predictive ability was shown
for recessive inheritance model.

In children of the general group, the association be-
tween the serum levels of vitamin D and the VDR gene
polymorphism was investigated. There was no significant
difference in the levels of vitamin D depending on the geno-
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types studied with the exception of the Bsml allelic variant.
In children with the GA genotype by the Bsml polymorphic
variant, there was a significant decrease in serum vitamin
D levels (12.442 + 5.515) compared to those with the AA
(18.540 + 7.805) and GG (19.230 + 7.057) genotypes. For
the Tagl and Bsml of the VDR gene polymorphic variants
in children with AlH, there was no significant difference in
the levels of vitamin D (Table 5).

According to the results of our study, the following
combinations of the genotypes in the three allelic variants
of the gene were not found among the examined patients:
AAITTIGG, AAITTIGA, AATT/AA, AAITCIGG, AAITCIGA,
AA/CCI/GG, AAICCIGA, AC/TCIGG, AC/TC/AA,ACICCIGG,
ACICCIGA, ACICCIAA, CC/TT/GA, CCITT/AA,CC/TC/GG,
CCITC/AA, CC/TCIGA, CCICCIGG, CC/CCIGA, CC/CC/
GG. The following six combinations of the genotypes were
detected in the examined patients: AA/TC/AA (n = 8), AA/
CCI/AA (n=8), AC/TT/GG (n=11), AC/TT/GA (n = 1), AC/
TC/GA(n=14), CC/TT/GG (n =9). We analyzed the effects
of three allelic variants combinations of the VDR gene (Apal,
Tagl, Bsml) on the vitamin D levels and the liver fibrosis
severity in this contingent (Tables 6, 7).

The results demonstrated that children with the AA/TC/
AA,AC/TT/GG and CC/TT/GG genotype combinations were
significantly more likely to have higher vitamin D serum lev-
els than children with the AC/TC/GA genotype combination
of the polymorphic variants Apal, Tagl, Bsml of the VDR
gene (P < 0.05). In general, all the examined children had
varying degrees of vitamin D deficiency. Children with
the AA/TC/AA genotype combination had the highest level
of 25(0OH)D — 19.84 + 8.29 ng/ml.

The correlation analysis of the VDR gene allelic variant
combinations with the fibrosis stage showed that children
with the genotype AA/CC/AA combination were significantly
more likely to have advanced fibrosis F 3-4 by the METAVIR
score (x? = 3.953; P <0.05) (Table 7).

Discussion

While searching for the scientific research results in
PubMed, EMBASE and Cochrane Library we did not
find any studies on the association between polymorphic
variants of the VDR gene with the risk of AIH development
or their peculiarities in the pediatric population, only some
studies conducted among adults were revealed. Most
studies were devoted to polymorphisms of the VDR gene
in patients with primary biliary cirrhosis [20-23,29]. Thus, M.
Vogel and co-authors, analyzing the effect of the VDR gene
polymorphisms in AIH and primary biliary cirrhosis, revealed
the association between Bsml and Tagl polymorphisms
of the VDR and primary biliary cirrhosis in the German
population, as well as the association between Fokl and
Taqgl polymorphisms and AlH. The authors established a
significant correlation between the GA (x? = 8.33; P = 0.004;
OR = 0.44 [0.25; 0.78]) and AA (x2 = 7.37; P = 0.001;
OR = 2.1 [1.22; 3.62]) genotypes in patients with primary
biliary cirrhosis compared with the control group. A notice-
ably weaker association with primary biliary cirrhosis was
additionally demonstrated for the TC genotype (x? = 4.79;
P =0.003; OR =0.54 [0.31; 0.94]). The analysis of the FokI
polymorphic locus distribution showed that the frequency
of the CC genotype was increased significantly (x* = 8.09;
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Table 4. Distribution of children by the Apal, Tagl and Bsml polymorphic
variants of the VDR gene depending on the stage of liver fibrosis by the METAVIR
score, abs.,%

Genotypen
- % n______l% n
VDR, Apal
AA 3 20.0 13 36.0
AC 10 67.0 16 445
cc 2 13.0 7 195
Aallele 16 53.0 42 58.0
Callele 14 47.0 30 42.0
VDR, Tag|
T 7 47.0 14 39.0
TC 8 53.0 14 39.0
ccC - - 8 22.0*
T allele 22 73.0 42 58.0
C allele 8 27.0 30 42.0*
VDR, Bsml
GG 6 40.0 14 39.0
GA 6 40.0 9 25.0
AA 3 20.0 13 36.0
Gallele 18 60.0 37 51.0
Aallele 12 40.0 35 49.0

*: the difference is significant (P < 0.05).

Table 5. Vitamin D levels in children with autoimmune hepatitis depending
on the polymorphic variant of the VDR gene, M = m, ng/ml

LE

18.540 + 7.805 15.460 + 7.707 18.750 + 4.357
Tagl

18.830+7.100 15.193 £7.482 17.240£7.618
GG (n=20) GA (n=15) AA (n=16)
19.230 + 7.057* 12.442 £ 5.515 18.530 + 7.805**

*: the difference is significant (P < 0.05) between the GG and GA genotypes of the Bsml polymorphic
variant; **: the difference is significant (P < 0.05) between the GA and AA genotypes of the Bsml
polymorphic variant.

Table 6. Vitamin D levels depending on the genotype combinations of the Apal, Tag!
and Bsml variants of the VDR gene, abs., M + m, ng/ml

AATC/AA  |AAICC/AA  |ACITTIGG | ACMTTIGA | ACITCIGA CCITTIGG
n=8(160) [n=8(160) |n=11(21.0) |n=1(20) [n=14(27.0) [n=9(18.0)

19.84+£829* 1724+761 1957+872* 11.09 12.54 £5.71 18.76 £ 4.36*

*: the difference is significant (P < 0.05).

Table 7. Distribution of children by the METAVIR fibrosis score depending on
combinations of the Apal, Tagl and Bsml allelic variants of the VDR gene, abs.,%

Combinations F1-2,n=15 F3-4,n=36
of the allelic variants

AA/TC/AC 3 20.0 5 14.0
AA/CC/IAA = = 8 22.0*
ACITTIGG 1 7.0 - -

AC/TTIGA 4 27.0 7 19.5
AC/TCIGA 5 33.0 9 25.0
CC/TTIGG 2 13.0 7 19.5

*: the difference is significant (P < 0.05).
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P =0.004; OR = 1.94 [1.23; 3.07]), and the frequency of
the TT genotype was decreased compared with the control
group (x2=5.13; P = 0.002; OR = 0.50 [0.28; 0.92]) [21].

The information retrieval conducted by us has valida-
ted our study on the possibility of the VDR gene analysis
application in the pediatric hepatology as a prognostic
marker for the unfavorable course of AIH with progression
to liver cirrhosis.

Analysis of the Fokl polymorphic locus in our AlH
patients was not performed. The distribution of allelic and
genotype frequencies found in our study were similar to
those found in patients from Germany.

Conclusions

Thus, according to our data, deficiency of vitamin D was
found in 72.5 % of patients with AIH. The level of vitamin
D depended on the stage of liver fibrosis. Children with
advanced fibrosis F3—4 by the METAVIR score were sig-
nificantly more likely to have vitamin D deficiency.

Vitamin D deficiency was associated with the genetic
peculiarities of the patients: the GA genotype of the Bsml
polymorphic variant presence and the AC/TC/GA genotype
combination of the Apal, Tagl and Bsml polymorphic variants
of the VDR gene.

The CC genotype of the Tagl polymorphic variant and
the AA/CC/AA genotype combination of the Apal, Tagl and
Bsml polymorphic variants of the VDR gene were associ-
ated with advanced fibrosis F3—4 by the METAVIR score
in children with AIH.
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Is protracted bacterial bronchitis a new nosological group
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The purpose is to study the clinical-anamnestic and microbiological features of the protracted bacterial bronchitis (PBB), recurrent
bronchitis (RB), chronic bronchitis (CB) in children and to determine the risk factors for the development of chronic bronchitis.

Materials and methods. Atotal of 89 children were examined, among them 21 children with PBB, 27 children with RB and 41 children
with CB. The study included the collection of anamnesis, objective examination, chest X-ray, bronchoscopy and microbiological
examination of the bronchial mucosa and upper respiratory tract composition.

Results. An analysis of PBB clinical features showed that their total duration was 4.1 + 0.3 weeks. In children with RB, the duration
of exacerbations did not differ significantly and was 3.8 + 0.4 weeks. In patients with CB, the annual number of bronchitis and
the total duration of cough were two times higher than in patients with RB. Bacteriological analysis showed that Streptococcus
pneumonia was the most frequent causative agent of the disease in children with PBB and RB. In children with exacerbation of
CB, Haemophilus influenzae was more commonly identified. At the same time, such a representative of the normal bronchial
microbiome as Aerococcus viridans, was identified in 81.0 % of PBB patients, in 33.3 % of RB patients, and in 8.7 % of CB patients.

Conclusions. The study showed that risk factors for CB development in children with PBB and RB are the lower respiratory
tract H. influenzae colonization and decreased activity or absence of the normal airway microbiota (Aerococcus viridans).

3araxHi 6akTepianbHi 6poHXiTU - HOBa HO30AOriYHA rpyna abo cTapi npobaemu
AMdepeHLiNHOI AlarHOCTUKM XPOHIYHOTO KALUAIO B AiTen?

C. I. InbueHko, A. 0. diankoBebka, A. 0. XykoBa

MeTa po60TH — BUBYUTU KITiHIKO-aHAMHECTWYHI Ta MikpobionoriuHi 0cobnmBocTi 3aTskHUX BakTepianbHx 6poxiTie (36B), peuy-
amBHoro BpoHxiTy (PB), xpoHiuHoro 6poHxiTy (XB) y AiTel i BcTaHOBUTY chakTopy puanky po3suTky Xb.

Marepianu Ta metogu. Obcrexunu 89 piter: 21 xBoporo Ha 3bb, 27 giten i3 Pb i 41 nauieHTa 3 XB. [locnigxeHHs Bkntovano
[eTanbHuii 36ip aHaMHe3y, 00'eKTUBHE 0OCTEXEHHS! AiTell, peHTreHorpadbito opraHiB rpyaHoi kniTku, 6poHxockonito Ta Mikpobio-
OrivHe JOCRimKEHHs cknagy Crv3oBoi 060M0HKM BPOHXIB | BEPXHIX AMXamnbHUX LNSXIB.

Pesynkrati. AHania ocobnusocTelt kniHivHoro nepebiry 366 nokasas, Lo 3aranbHa TpuBanictb ctaHoBuna 4,1 + 0,3 TwxHs. Y
fiten i3 PB TpuBanicTb 3arocTpeHb BiporiaHO He BigpidHanacs Ta ctaHosuna 3,8 + 0,4 TwxHs. Y xBopux Ha XB KinbkicTb GpoH-
XiTiB Ha PiK i 3aranbHa TpUBanicTb kalwuno bynu BaBivi BinbLumMmMu, HiX y xBopux Ha PB. BakTepionoriyHuin aHania nokasas, Lo
HanyacTilwmmM 36yaHMKOM 3axBoptoBaHHst B AiTeit i3 3bb i Pb 6yB Streptococcus pneumonia. Y piteit i3 KniHiKOKW 3arocTpeHHst
XB vacrile BusHavanu Haemophilus influenzae. Takvin npeacTaBHUK HopMarbHOI Mikpodhriopu GpoHxiB, sik Aerococcus viridans
inenTudikysanu y 81,0 % nauienTis i3 36B, y 33,3 % giteit i3 P, y 8,7 % xsopux Ha Xb.

BucHoBku. [locnimkeHHs nokasano, o daktopamu puauky po3sutky Xb y aiteit i3 3bb i Pb € konoHisauist HkHIX gnxars-
HUX WnsxiB H. influenzae Ta 3HWKEHHA aKkTUBHOCTI abo BiACYTHICTb HOpMarnbHOiI Mikpodhnopw BpoHxis (Aerococcus viridans).

3ata)Hble 6aKTepuanbHbie 6POHXUTLI - HOBAs HO30A0rMYECKas rpynna WAM cTapble
npo6aeMbl AP PepeHLnarbHOW AUATHOCTUKU XPOHUUECKOTO KaLUAA Y AeTein?

C. . UnbueHko, A. A. duankosckas, A. A. XXykoBa

Llenb paboTbl — U3y4nTb KNUHWMKO-aHAMHECTUYECKE U MUKpobuonornieckne ocobeHHOCTH 3aTsikHbIX BakTepuanbHbIX
6poHxuToB (36B6), peunamsupyrowero 6poHxuta (PB), xpoHnyeckoro 6poHxuta (XB) y aetei u onpenenutb akTopsbl pyUcka
passutnsa Xb.

Marepuansi u metoabl. Obcnenosanm 89 geteit: 21 nauvenTa ¢ 366, 27 geteii ¢ PB, 41 6onbHoro Xb. MiccnenosaHue Bkno4ano
feTanbHbln coop aHaMHesa, 06bekTUBHOE 0bCrnefoBaHMe eTel, PEHTreHorpacuio OpraHoB rpyaHO KNeTKM, BPOHXOCKONMIO 1
MWKpOBUMONorMyeckoe 1ccrenoBaHiie cocTaBa CriMaucToil 060M104KM GPOHXOB 1 BEPXHUX [bIXaTeNbHbIX MyTel.

Pe3ynkrathl. AHanuna ocobeHHocTel knuHuyeckoro Tederust 366 nokasan, yto obluas ux NpoJOmKUTENBHOCTb COCTaBWNa
4,1 £0,3 Hemenw. Y aeteit ¢ PB nponomkunTensHOCTb 060CTPEeHNIA JOCTOBEPHO He oTnnYanack v coctasnsna 3,8 + 0,4 Hepenu.
Y 60mbHbIX XB KONM4eCTBO BPOHXIMTOB B rogy 1 06LLas MPOAOIMKMTENBHOCTL Kaluns 6binu BaBoe GonbLue, Yem y 60nbHbIX PB.
BakTepuonoriyeckuin aHanua MOKpOTbI Nokasan, uTo Hanbornee YacTbiM Bo3byauTenem 3abonesanus y aetelt ¢ 366 v Pb 6bin
Streptococcus pneumonia. Y petei ¢ knuHukoi oboctpeHust Xb valle onpenensnu Haemophilus influenzae. Takoi npeacTa-
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BUTENb HOpPMasbHOW MUKpodropsl 6poHXOB, kak Aerococcus viridans naerTuduumposaH y 81,0 % naumnenTos ¢ 366, y 33,3 %

6onbHbIx PB, y 8,7 % peteit ¢ Xb.

BuiBoabl. Viccnegosanue nokasano, 4to haktopamm pucka pa3sutus Xb y geteit ¢ 366 n PB sBnsioTca KonoHu3aums ux
HWKHUX [bIXaTenbHbIX NyTen H. influenzae v CHUXEHUE aKTUBHOCTW WK OTCYTCTBIE HOPMarbHOW MUKPOGIIopbl BpoHX0B

(Aerococcus viridans).

Introduction

Cough is one of the most common symptoms of bronchitis
in childhood. In most foreign recommendations on the clas-
sification of cough in children, for example, the British
Thoracic Society, it is recommended to use the concepts
“acute cough” is cough lasting 3 weeks, “chronic cough” is
cough lasting 8 weeks. Prolonged acute cough is a “grey”
area between acute and chronic cough, sometimes called
“subacute cough” [1]. In domestic pulmonary practice in
both children and adults, chronic cough is defined as a daily
cough lasting more than 8 weeks [2]. While in the modern
guidelines of the United States, Australia and New Zealand,
chronic cough in children is defined as one that lasts more
than 4 weeks [3].

For comparison, the duration of cough and the course
of various forms of bronchitis according to International
Classification of Diseases, 10th Revision (ICD-10), cough
in children more than 8 weeks can be a symptom of only
chronic bronchitis (J41), and long-lasting acute cough
(4-8 weeks) — subacute bronchitis (J20). In the domestic
pediatric pulmonary medicine, there is a problem of in-
consistency between the national clinical classification of
bronchitis in children and ICD-10. Thus, in the new clinical
classification of bronchitis in children, which was adopted
at the XIlII Congress of Pediatricians of Ukraine (2016),
there are acute, recurrent (there is no such form in ICD-
10) and chronic bronchitis. According to the definition of
this classification, “recurrent bronchitis (RB) is a bronchial
disease with the recurrence of acute bronchitis episodes
(2-3 times a year) for 1-2 years on the background of
acute respiratory viral infections without signs of bronchial
obstruction, characterized by a prolonged exacerbation (3—4
weeks and longer)”. Chronic bronchitis (CB) is characterized
by “the presence of productive cough for several months
within two years, persistent moist rale, 2-3 exacerbations
a year within two years”. Thus, chronic cough, according
to its course duration, can be both in case of RB and CB.

Today, the relatively new clinical nosology in children —
protracted bacterial bronchitis (PBB) — is being actively
studied and discussed in the world. The PBB was first
described in the study conducted in Australia in 2006 and
is now included in the international cough guidelines [4].
PBB is characterized by an isolated chronic (lasting >4
weeks) wet or productive cough without signs of another
cause, and usually responds to 2 weeks of an appropriate
oral antibiotic [5]. Foreign studies show that PBB may be
the most common cause for chronic wet cough in preschool
children (06 years old) [6].

The prevalence of PBB among children with chronic
wet cough in Ukraine is unknown, but many foreign studies
report that its prevalence ranges from 10 to 40 % in the pop-
ulation [7,8]. In the study by Gedik et al., which included
563 children with chronic cough, the most common final
diagnosis among all the participants were: asthma (24.9 %),
asthma-like symptoms (19.0 %), protracted bacterial bron-
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chitis (PBB) (11.9 %), and upper airway cough syndrome
(9.1 %) [9]. In an Australian multicenter study, 41 % of 346
children who had a chronic wet cough, after a thorough
examination, were diagnosed with PBB [8].

The persistent bacterial infection of the lower respiratory
tract is the basis of PBB pathogenesis. The most common
cause of PBB is atypical H. influenzae (47-81 %), S. pneu-
moniae (24-39 %), M. catarrhalis (19-43 %), which were
isolated from the bronchoalveolar lavage samples [10,11].
The occurrence of PBB is associated with the violation of
mucociliary clearance, immune deficiency, airway abnor-
malities and bacterial biofilms formation in the respiratory
tract [12].

PBB is often misdiagnosed (for example, as asthma) or
inadequately treated, which leads to symptoms persistence
and potential structural damage to the respiratory system
[13,14].

PBB require complex differential diagnostics. They need
to be differentiated with acute bronchitis of viral etiology.
Other reasons which should be considered are foreign
body in respiratory tract and cough due to adenotonsillar
hypertrophy. Cystic fibrosis, bronchiectasis, primary ciliary
dyskinesia, pulmonary aspiration and immunodeficiency are
rare but important differential diagnoses [15].

Due to the fact that protracted bacterial bronchitis today
remains an understudied problem in Ukraine, it is relevant to
study its clinical, anamnestic and microbiological features,
as well as their role in the development of CB in children.

The purpose

The purpose is to study the clinical-anamnestic and micro-
biological features of PBB, RB and CB in children and to
determine the risk factors for CB development.

Materials and methods

To achieve the goal, a comprehensive survey was con-
ducted including 89 children aged from 6 months to 18
years, who had complaints of prolonged wet cough (more
than 4 weeks). Among the examined children, the groups
of patients with RB and CB (according to diagnoses already
documented earlier in the primary medical documentation)
and a group of children with the first episode of bronchitis
with a protracted course (that is, possibly PBB) were iden-
tified. Exclusion criteria were: the presence of hereditary or
congenital bronchopulmonary pathology (bronchial asthma,
cystic fibrosis, primary ciliary dyskinesia, deficiency of
alpha-1-antitrypsin, congenital malformations of bronchus
and lungs), microaspiration syndrome, immunodeficiency,
congenital heart disease, tobacco smoking.

After selection, all the examined children were divided
into 3 groups. The first group consisted of 21 children with
PBB (average age — 3.8 £ 0.6 years), the second group —
27 children with RB (average age — 13.2 + 2.1 years) and
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Fig. 1. The structure of the identified microflora (%) in the bronchoalveolar lavage fluid of patients.
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the third group — 41 child with CB (average age — 14.7 + 2.6
years).

Parents of patients received complete information on
the scope of diagnostic measures and signed a written
consent to participate in the study.

Instrumental methods of examination included chest
X-ray and bronchoscopy. The study of qualitative and
quantitative microbial composition of bronchial mucosa was
performed in bronchoalveolar lavage fluid obtained during
diagnostic and therapeutic bronchoscopy according to
the standard method. In addition, the microbial spectrum of
the upper respiratory tract obtained by oropharyngeal deep
swabbing was studied. The conclusion was made based on
a staining reaction presence on plates. The museum strain
Aerococcus viridans Ne 167 was used as a control strain.

All statistical calculations were performed by means of
Statistica v 6.1 (license number — AGAR909E415822FA).
Quantitative and qualitative indicators were evaluated.
Descriptive statistics were presented in the form of average
and standard error of mean (M + m) for values with normal
distribution. Statistical significance was defined at P < 0.05.

Results

Analysis of PBB clinical features showed that their total
duration was 4.1 + 0.3 weeks in the 1st group children;
the duration of exacerbations did not differ significantly and
was 3.8 £ 0.6 weeks (P > 0.05) in the 2nd group children.
In patients with CB, the annual number of bronchitis and
the total duration of cough were two times higher than in
patients with RB (4.5 £ 0.2 vs 2.6 + 0.3 times; 4.3 + 0.3
vs 2.2 + 0.2 months, respectively, P < 0.001). There were
found significant differences in repeated bronchitis duration
in patients with RB and CB (3.2 + 0.8 vs 6.2 + 1.1 years,
P <0.05).

According to X-ray data, all patients including PBB
demonstrated an increase in vascular pattern and pulmo-
nary hilum enlargement was revealed in 19.0 % of patients.
In CB patients as compared to RB patients, the following
signs were more common: increased vascular pattern
(73.2% vs 40.7 %, P <0.01), pulmonary hilum enlargement
and consolidation (65.9 % vs 11.1 %, P < 0.001). Defor-
mation of the vascular pattern was inherent in CB patients
and was found in all the patients of this group without any

exception (100 %), while it was revealed in only one child
(P <0.001) among RB patients. Emphysematosis, attenu-
ation differences, pulmonary tissues infiltration were found
in children with CB (24.4 %, 17.1 %, 7.3 %, respectively)
and were absent in children with RB. In the first two cases,
the differences were significant with P < 0.01 and P < 0.05,
respectively.

The results of endobronchial examination showed
visual signs of hypotension of the trachea and bronchi in
half of CB patients (51.2 %), which is one of the risk factors
for the drainage function of the bronchi disturbance. Endo-
bronchitis was mostly diffuse (in 61.0 % of the subjects) and
catarrhal-purulent (68.5 %), catarrhal (26.8 %) and purulent
(14.6 %) by the nature in this study group. In assessing
the bronchial epithelial layer condition, the moderate signs
of the mucous membrane atrophy were noted in 34.1 % of
cases and the bronchial epithelial dysplasia was noted in
46.3 %. In patients with RB, visual signs of the bronchial
mucous membrane atrophy or dysplasia were not recorded
in any case.

Comparison of bronchial signs in patients with CB and
RB showed a difference in the frequency of tracheal and
bronchial mobility reduction (51.2 % vs 18.5 %, P < 0.01),
the bronchial wall hypertrophy (19.5 % vs 3.7 %, P < 0.05),
the nature of endobronchitis (catarrhal purulent 58.5 % vs
33.3 %, P < 0.05, purulent 14.6 % in the absence of it in
children with RB, P < 0.05, catarrhal — 26.8 % vs 66.7 %,
P < 0.05). There was no significant difference (P > 0.05)
between the frequency of bilateral (65.9 % vs 74.1 %) and
left sided endobronchitis (17.1 % vs 25.9 %), bronchial
edema (22.0 % vs 14.8 %).

The analysis of the cytomorphological studies results of
brush biopsy material from the bronchial mucous membrane
of RB and CB patients in the remission period confirmed
the infiltration of inflammatory cells into bronchial mucosa.
A comparative analysis of the brush biopsy specimens
for cellular structure from the bronchial mucosa of the ex-
amined children also confirmed that the features of CB
inflammation in the clinical remission period were mainly
lymphocytic-macrophage infiltration and RB — neutrophil-
ic-macrophage infiltration.

The bacteriological analysis of sputum showed that
the most frequent cause of the disease in children with PBB
and exacerbation of RB was Streptococcus pneumonia
(52.4 % and 41.7 %, respectively). Staphylococcus aureus
was detected in 9.5 % of PBB patients and in 22.2 % of
RB patients, Haemophilus influenzae was found in 4.8 %
and 13.9 % of sick children, respectively. In children with
CB exacerbation, Haemophilus influenzae was identified
significantly more frequently (in 65.2 % of cases, P < 0.05),
Streptococcus pneumonia was detected in 26.1 % of
patients, Staphocloccus aureus and Moraxella catarrhalis
were identified in 13.0 % and 8.7 % of patients, respectively
(Fig. 1).

At the same time, monocultures of Haemophilus influ-
enzae were defined approximately in 70 %, Streptococcus
pneumonia and Moraxella catarrhalis — in about 50 % of
cases.

Aerococcus viridans, as a representative of the normal
bronchial microbiome, was identified in 81.0 % of PBB
patients, only in one third of RB children (33.3 %) and in
8.7 % of CB (P < 0.05) in the clinical remission periods
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(Fig. 2). In the period of exacerbation, there was no case
of the microorganism identification.

An association between dysbiotic disorders in the bron-
chi (in the form of the normal microflora decreased activity
or none at all) and such anamnestic data as the beginning
of RB in preschool age (r = 0.39, P < 0.01) and repeated
courses of antibiotic therapy (r = 0.53, P < 0.001) was
established.

Discussion

Thus, today, in different international guidelines, there is
a mixed approach to the term “chronic cough” in children.
In our opinion, it would be rational to use the classification
of cough taking into account the age of patients, because
age-related anatomical and functional features influence
the pathological changes in the bronchi.

The existence of PBB as a new nosological group is
also a debatable issue. This is due to the fact that PBB, as a
separate nosological form, is not in the ICD-10. In addition,
its diagnostic criteria do not correspond to any forms of
bronchitis, presented in the domestic clinical classification
of bronchopulmonary diseases in children. It should be
foreseen that until there are unified approaches to PBB
diagnosis, there will be no reliable statistics for the disease
among children, in particular in Ukraine. In our opinion, one
way to overcome this problem could be to register children
under 6 years of age with a subacute course of bronchitis
(corresponding to ICD-10 J20) as patients with PBB (it must
be taken into account as the terms of bronchitis course and
bacterial etiology as well as the age of a patient).

Our study confirmed that children of pre-school age
mainly suffer from protracted bacterial bronchitis (the ave-
rage age of children was 3.8 + 0.6 years). The duration of
bronchitis was 4.1 + 0.3 weeks corresponding to the lite-
rature data [5,7].

It is assumed that PBA is the predictor of chronic
purulent bronchitis [16]. Ukrainian scientists believe that
the risk group for chronic bronchitis development are
children with recurrent lower respiratory tract infection,
namely with recurrent bronchitis [17]. Studies conducted
by Yu. G. Antipkin, K. D. Duka et al. allowed to identify
a group of children with “transitional forms” of recurrent
bronchitis, which require the same treatment approaches
as chronic bronchitis [17,18]. Perhaps in this group there
are children with recurring PBB. Danielle F. Wurzel has
shown that recurrent PBB in children and Haemophilus
influenzae persistence in the respiratory tract are the risk
factors for bronchiectasis [19]. Bronchiectasis, as a variant
of acquired pathology, should be considered as signs of
chronic deforming endobronchitis.

Regarding Haemophilus influenzae presence in the mi-
crobiota of the respiratory tract in children, our study shows
that this pathogen was significantly more common among
children with chronic bronchitis enabling it to be considered
as one of the risk factors for chronic inflammation.

In addition, normal microbiota of the lower respiratory
tract mucous membrane, in particular Aerococcus viridans,
plays a very important role in chronic bronchopulmonary
inflammation in RB children that was confirmed in our
previous studies [15,17]. The characteristics identification
of such bronchitis course in the absence of Aerococcus
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Fig. 2. Aerococcus viridans are gram-positive, arranged in pairs and tetrads (photo, contrast

microscopy, x400).

viridans in bronchial secretion is of significantimportance as
itis accompanied by frequent and prolonged exacerbations
and intoxication syndrome.

Conclusions

1. Protracted bacterial bronchitis in modern condi-
tions should be considered as a variant of the subacute
course of bronchitis, due to specific microbiotic disorders
in the bronchi and age-related anatomical and functional
characteristics of preschool children.

2. Protracted bacterial bronchitis is predominantly
typical for preschool children with average duration of
4.1 £ 0.3 weeks. In children with recurrent bronchitis,
the duration of exacerbations does not differ significantly
and lasts for 3.8 + 0.6 weeks. Streptococcus pneumonia is
the most frequent causative agent of protracted bacterial
and recurrent bronchitis and Haemophilus influenzae - of
chronic bronchitis.

3. The risk factors for chronic bronchitis development
in children with protracted bacterial and recurrent bronchitis
are the lower respiratory tract H. influenzae colonization and
decreased activity or absence of normal airway microbiota
(Aerococcus viridans).

The perspective for further scientific research is to
develop personalized preventive programs for patients with
high risk for chronic bronchopulmonary pathology.
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Objective. Identification of the CA genotype of the (rs1107946) polymorphism of COL1A1_1 gene and the pattern of allele dis-
tribution in low birth weight babies.

Materials and methods. A total of 168 babies were examined. The babies were divided into 3 groups depending on the birth
weight: the 1st group comprised of 52 babies (birth weight was 1500-1999 g), the 2nd group — 76 babies (birth weight was 2000—
2499 g) and the 3rd group — 40 babies (birth weight was more than 2500 g, that is they had normal birth weight). Polymerase
chain reaction genotyping method was used.

Results. It was found that the frequency of the C allele detection was equal to 39.60 %, the A allele — 60.42 %, chi-square (df = 1)
29.17, P <0.05. At the same time, the homozygous AA genotype was observed significantly more often and amounted to 52.98 %
versus 32.14 % of the CC genotype cases. The heterozygous CA genotype was detected only in 14.9 % of children, significantly
less than homozygous genotypes CC (df = 1) 13.92, P < 0.05 and AA (df = 1) 54.38, P < 0.05. The AA genotype of the (rs1107946)
polymorphism of COL1A1_1 gene was found among babies of the 1st and 2nd groups in 61.53 % and 52.63 %, CC - 23.08 %
and 31.58 %, CA—15.38 % and 15.79 % of cases, respectively. The CC genotype of the polymorphism was detected almost in
half of babies from the 3rd group (47.5 %), while the AA genotype was detected only in 35.0 % and the CA genotype —in 17.5 %.

Conclusions. The molecular and genetic study of the CA genotype of the (rs1107946) polymorphism of COL1A1_1 gene
showed that the determination of the A allele frequency was significantly higher than the C allele among the examined babies.
Consequently, the homozygous AA genotype was significantly more common than the CC genotype. The results of the study
indicated the prognostic value of the A allelic gene for the risk of low birth weight — that is, the lower birth weight (1500-1999)
was found in babies with homozygous AA genotype.

AHani3 nonimopdismy reHa COL1A1_1 (rs1107946) Ak ¢pakTopa pU3MKy HapOAKEHHSA
AiTed 3 ManOK Macolo TiAa

T. €. WymHa, T. 0. AeBuyk, 0. M. KamuLLHW#H

MeTa po6oTu — Bi3HauyeHHs reHoTunie nonimopdpiamy C/A reHa konareHy COL1A1_1 (rs1107946) i 3akoHOMipHICTb po3noginy
anerbHNX reHiB y AiTer i3 Marnor Macoto Tifa Npy HAPOMKEHHI.

Marepianu Ta metogu. Obctexmnm 168 piteir. MNauieHTiB Noginunm Ha 3 rpynu 3anexHo Bif Barv Npy HapomkeHHi: | rpyna — 52
aiten (Bara npu HapomkeHHi ctaHoeuna 1500-1999 r), Il — 76 piteit (Bara npn HapomkerHi — 2000-2499 r), IIl — 40 piten (Bara npm
HapomxeHHi — noHag 2500 r, To6To HopMaribHa Maca Tina). eHOTVMYBaHHS 3MIRCHUN METOAOM MoNiMepasHOT NaHLIKOroBOI peakLyji.

Pesyneraru. Yacrtota BussneHHs anens C craHosuna 39,60 %, anens A — 60,42 %, chi-square (df = 1) 29,17, p < 0,05. 'omo-
3UrOTHUI reHoTVN AA BUSIBNSNK BiporigHo vacrile — 52,98 % npotn 32,14 % sunagkis reHotuny CC. [eTepo3nroTHUiA reHoTmn
CA Bu3Haumnm Tinbku y 14,9 % pitei, BiporigHo piaLue, Hix romoauroTHi reHotunn CC (df = 1) 13,92, p < 0,05, AA (df = 1) 54,38,
p <0,05. l'eHotun AA nonimopdcpiamy reHa konareHy COL1A1_1 (rs1107946) susisurv B aitedt | Ta Il rpyn y 61,53 % Ta 52,63 %,
CC - 23,08 % Ta 31,58 %, CA — 15,38 % Ta 15,79 % Bunazis BignosigHo. Marixe B nonosuHm gitei i3 |l rpynu (47,5 %) BeTa-
Hosunn reHotun CC nonimopcpiamy, reHotun AA — Tinbkun y 35,0 %, CA - 17,5 %.

BucHoBku. MonekynspHo-reHeTnyHe focnimxeHHs Bu3HaveHHs nonimopdismy C/A reHa konareHy COL1A1_1 (rs1107946)
rnokasaro, Lo YacToTa BusiBneHHs anens A byna cepep obecTexeHux fiTeit BiporiaHo Buwa, Hix anens C. BignosiaHo, romo-
3UroTHUI reHoTun AA BUSIBNANW BipOrigHO YacTille, Hix reHotun CC. Pe3ynbrati 4OCHIMKEHHS cBigvaTh NPo NPOrHOCTUYHE
3HaYeHHs anenbHOro reHa A B pO3BUTKY PU3NKY HAPOLKEHHS AiTEN i3 Manot Macoto Tina, To6To MeHLwy macy Tina (1500-1999
r) Manu AiTv 3 roMO3UroTHUM reHoTUNOM AA.

AHanu3 noaumopdusma reHa COL1A1_1 (rs1107946) kak dakTop pUcka poXXxAeHUA
AeTed C HU3KOW Maccoi Tena

T. E. WWymHas, T. 0. AeBuyk, A. M. KambILUHbIN

Llenb pa6oTbl — onpegenenue reHotunos nonumopduama C/A reHa konnareHa COL1A1_1 (rs1107946) v 3akoHOMEPHOCTb
pacnpenenexns annenbHbIX reHOB Y AeTeil C Marion Maccomn Tena npy POXOeHNN.

Marepuansi u metoabl. O6cnenosanm 168 aeteit. MauneHToB Nogenunm Ha 3 rpynnbl B 3aBUCUMOCTM OT BECA NPY POXAEHUN:
| rpynna — 52 peteit ¢ Becom npw poxaeHu 1500-1999 r, Il rpynna — 76 peteii ¢ Becom npu poxaeHu 2000-2499 r, 1l rpyn-
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na — 40 peteii ¢ Becom npu poxaeHnm 2500 r 1 Gonee (C HopMarbHOM Maccoit Tena). MeHOTUNMPOBaHKe NMPOBOAWN METOLOM
NONMMEpasHoW LIEMHON peakLmuu.

Pesynerartbl. YacTota onpefenenus annens C coctasuna 39,6 %, annens A — 60,42 %, Chi-square (df = 1) 29,17, p < 0,05.
[Mpu 3TOM roMO3MroTHbINA reHoTMN AA ycTaHaBnMBanu JOCTOBEPHO Yalle — 52,98 % npotus 32,14 % cnyyas reHotuna CC. le-
Tepo3uroTHbIA reHotun CA onpegensnu Tonbko y 14,9 % feteli, JOCTOBEPHO pexe, YeM roMo3uroTHele reHotunsl CC (df = 1)
13,92, p < 0,05, AA (df = 1) 54,38, p < 0,05. l'eHoTun AA nonumopdmama reHa konnareHa COL1A1_1 (rs1107946) oTmeveH cpeam
peteit | Ta ll rpynnel B8 61,53 % 1 52,63 %, CC — 23,08 % 1 31,58 %, CA — 15,38 % u 15,79 % crny4aB coOTBETCTBEHHO. MouTh
y nonoswuHbl aeten |l rpynnbl (47,5 %) yctaHoBneH reHotvn nonumopdmama CC, reHotn AA —y 35,0 %, reHotun CA — Tonbko
y 17,5 % obcnenoBaHHbIX.

BbiBogbI. MonekynsipHo-reHeTnyeckoe onpeaenenme nonumopduama C/A reHa konnareHa COL1A1_1 (rs1107946) nokasarno,
4TO YacToTa onpeaenexus annens A 6bina cpeay obcnenoBaHHbIX AeTel AOCTOBEPHO BbiLLe, YeM annens C. CooTBETCTBEHHO,
FOMO3WrOTHbIA reHoTVN AA yCTaHaBnMBanu JOCTOBEPHO Yalle, YeM reHotun CC. PesynbTathl MCCNeaoBaHWs CBUAETENLCTBYHOT
0 NPOrHOCTUYECKOM 3HAYEHWM anmenbHOro reHa A B pa3BUTUM puUcka POXAEHMs AeTel ¢ Manoi Maccoii Tena, To ecTb Gornee
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Hu3kmi Bec Tena (1500-1999 r) umenwn getn ¢ roMo3UroTHLIM reHoTunom AA.

Birth weight is an important parameter that influences later
health of a newborn. But on the other hand, the low birth
weight is a consequence of premature birth or intrauterine
growth retardation, which can lead to problems of adaptation
to extrauterine life, severe postpartum complications and
even death within the first 5 years of life. In case of the low
birth weight, there is also a risk of developing chronic kidney
disease, hypertension, obesity, neuropsychiatric symptoms,
cognitive decline and autistic spectrum disorders at older
ages [1-11].

Therefore, the topical issue of pediatrics is the study
of low birth weight causes and the problem of “low weight”
itself is polyethiologic one [12,13].

Indeed, today it is known that all risk factors for a child’s
low birth weight can be divided into intrauterine, placental,
parental and genetic both from mother and father. That is,
the weight and length of a fetus body and then of a new-
born child are determined by genetic inheritance from both
parents [14-16].

At the present stage, the data on the study of some
polymorphisms affecting various risk factors for low birth
weight, namely endocrine mechanisms [17], folic acid
metabolism [18,19], vitamin D metabolism [20], metals ex-
posure [21], cytokine profile changes [22], the influence of
caffeine [23], etc., can most often be found in the literature.
Although existing information about genetic factors caused
by one or another gene polymorphism is not sufficient to
study this problem.

However Y. V. Alegina and co-authors in their study
demonstrated the association of COL1A1 gene polymor-
phism with miscarriage, but we did not meet the data on
the incidence rate of this gene polymorphism in children
born with low body weight, necessitating further our study
[24]. After all, structural integrity of connective tissues is
upheld by collagen, which is the most abundant protein
in the human body, up to 25 % of the total body protein.
The word «collagen» means in Greek “glue”. At present,
scientists know 28 types of collagen, but the most com-
mon in the human body is type 1 collagen. It is a part of
many tissues: skin, ligaments, bones, cornea, placenta,
arteries, liver, dentin, and the like. Type 1 collagen fibers
have the highest mechanical strength among all collagen
types. Collagen synthesis is regulated by about 40 genes.
Therefore, virtually any gene mutation in collagen synthesis
leads to loss or alteration of this protein function that, in
turn, affects the properties of tissues and organs, inclu-
ding the “strength” of tissues. The gene COL1A1 encodes

the component of type 1 collagen. The collagen molecule
typically consists of three protein chains interlaced with each
other. The main protein of the collagen includes two chains
of collagen a1 and one chain of collagen o2 [25].

Objective

Identification of the CA genotype of the (rs1107946) poly-
morphism of COL1A1_1 gene and the pattern of allele
distribution in low birth weight babies.

Materials and methods

To study the CA genotype of the (rs1107946) polymorphism
of COL1A1_1 gene, babies with different birth weight were
examined. Atotal of 168 children were divided into 3 groups
according to the birth weight: the 1st group consisted of
52 babies (birth weight was 1500-1999 g), the 2nd group
included 76 babies (birth weight was 2000-2499 g), the 3rd
group — 40 babies (birth weight was more than 2500 g).

Polymerase chain reaction genotyping was performed
with the Applied Biosystems (USA) using total DNA samples
extracted from whole venous blood with a set of SNP-Screen
reagents (manufacturer “Syntol”) on the amplifier CFX96TM
Real-Time PCR Detection Systems (Bio-Radlaboratories,
Inc., USA). This study was carried out in the Department of
Molecular and Genetic Researches of the Educational Med-
ical and Laboratory Center at the Microbiology Department
of Zaporizhzhia State Medical University in Zaporizhzhia city
(Head of the Microbiology Department, Head of the Depart-
ment of Molecular and Genetic Researches of the Educa-
tional Medical and Laboratory Center of Zaporizhzhia State
Medical University — MD, Professor O. M. Kamyshnyi). The
work was carried out within the framework of the scientific
and research work of the Children Diseases Department
of Zaporizhzhia State Medical University.

The obtained results of the studied distribution of allele
frequencies and genotypes were used to analyze the genet-
ic structure of the population according to the Hardy-Wein-
berg equilibrium. To compare the allele frequencies and
genotypes in different groups, the non-parametric statistical
“2 x 2 Table” method, Chi-square (df = 1) test were used.
Also, the odds ratio (OR) was calculated using a four-field ta-
ble with a confidence interval (Cl) construction by the Woolf
method. To evaluate the diagnostic significance, the indica-
tors such as sensitivity, specificity, accuracy and prognostic
value of positive and negative results were determined. To
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process the study results, the non-parametric statistical
methods of the licensed software package Statistics for
Windows 6.1.RU, serial number AXXR712D833214SAN5
were used.

Results

Amolecular and genetic study of 168 babies was performed
to detect the CA genotype of the (rs1107946) polymorphism
of COL1A1_1 gene, which showed that the frequency of
C allele detection was equal to 39.6 %, A allele detection —
60.42 %. Chi-square (df = 1) 29.17, P < 0.05. At the same
time, the homozygous AA genotype was observed signifi-
cantly more often and amounted to 52.98 % versus 32.14 %
of the CC genotype cases. The heterozygous CA genotype
was detected only in 14.9 % of children, significantly less
than homozygous genotypes CC (df = 1) 13.92, P < 0.05
and AA (df = 1) 54.38, P < 0.05.

Original research

The AA genotype of the (rs1107946) polymorphism
of COL1A1_1 gene was found among babies of the 1st
group in 61.53 % of cases. Moreover, the AA genotype
was significantly more common than the CA genotype
(df = 1), 23.40, P < 0.05, and the CC genotype (df = 1),
15.76, P <0.05. The CC genotype was found in 23.08 % of
the examined babies in the 1st group, that was significantly
less than the AA genotype (df = 1), 15.76, P < 0.05. Among
the 1st group babies, the heterozygous CA genotype was
detected in 15.38 %. Although the CA genotype was less
common than the CC genotype, no significant differences
were found. These data are shown in Fig. 1.

Among the 2nd group babies, the AA genotype of
the (rs1107946) polymorphism of COL1A1_1 gene pre-
vailed, which was recorded in 52.63 % of babies (Fig. 2).

However, among the 2nd group babies, the AA geno-
type of the (rs1107946) polymorphism of COL1A1_1 gene
was significantly more common than the CA genotype

mcc mcc
CA*AA | CA mcCA
15,38 % O AA O AA

CA*AACC
15,79 %

*: significant difference between the groups, P < 0.05. *: significant difference between the groups, P < 0.05.

Fig. 1. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among babies
of the 1st group.

Fig. 2. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among
the 2nd group babies.

@ CC @ | group
W CA M 1l group
O AA @ 1l group

CA,*CC
17,5%

*: significant difference between the groups, P < 0.05. *: significant difference between the groups, P < 0.05.

Fig. 3. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among
the 3rd group babies.

Fig. 4. Distribution of the CC genotype depending on the birth weight.

@ I group @ | group
W Il group W Il group
@ Il group @ Il group

*: significant difference between the groups, P < 0.05.

Fig. 5. Distribution of the CA genotype depending on the birth weight. Fig. 6. Distribution of the AA genotype depending on the birth weight.
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Fig. 7. Frequency of COL1A1_1
CA (rs1107946) collagen gene
polymorphism identification.
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20
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Fig. 9. Comparative characteristic
80 of the AA, CA, CC genotypes
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50
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(df = 1), 6.91, P < 0.05, and CC genotype (df = 1), 22.92,
P < 0.05. Thus, the CC genotype was found in 31.58 % of
the examined babies in the 2nd group, that was significantly
more common than the CA genotype (df= 1), 5.24, P<0.05
and significantly less than the AA genotype (df = 1), 6.91,
P < 0.05. The CA genotype was detected only in 15.79 %
of the 2nd group babies, which was significantly less com-
mon than the AA genotype (df = 1), 5.24, P <0.05, and CC
genotype (df = 1), 22.92, P < 0.05.

The CC genotype of the (rs1107946) polymorphism of
COL1A1_1 gene frequency was significantly higher than
the CA genotype (df = 1), 7.94, P < 0.05, in almost half of
babies from the 3rd group (47.5 %). The CA genotype was
detected in 17.5 % of babies, which was significantly less
common than the CC genotype (df = 1), 7.94, P < 0.05.
Among babies of the 3rd group, the AA genotype was re-
vealed in 35 % of cases. The data are presented in Fig. 3.

The following comparative analysis was done to detect
the frequency of each genotype of (rs1107946) polymor-
phism of type 1 collagen (COL1A1_1) gene not only within
each of the examined groups of babies, but also between
the study groups, that is, we analyzed the frequency of
each genotype detection depending on the birth weight.
The CC genotype was significantly greater among the 2nd
group babies (43.63 %), (df = 1), 5.95, P < 0.05, than
among babies of the 1st group (22.82 %). There was no
significant difference in comparison with the control group
(Fig. 4 and Table 1).

Among the 1st group babies, the genotype CA was
found in 29.63 %, among the 2nd group babies —in 44.44 %,
among babies of the 3rd group — in 25.93 %; there were
no significant differences between the three groups (Fig. 5
and Table 1).

The low percentage of the AA genotype was revealed
among the 3rd group babies (16.28 %) as compared with
the 1st group babies (df = 1), 9.56, P < 0.05 and the babies
of the 2nd group (df = 1), 18.14, P < 0.05. Among the 1st
group babies, the AAgenotype was determined in 37.21 %,
among the 2nd group —in 46.51 % (Fig. 6 and Table 1).

According to the Hardy-Weinberg equilibrium, the fre-
quency of alleles at the CA (rs1107946) polymorphism of
COL1A1_1 in the examined babies (Fig. 7) showed that
the A allele detection was significantly higher in the 1st
group babies (babies with the birth weight of 1500-1999
g) amounting to 69.2 % of cases (df = 1), 17.5, P < 0.05
and in the 2nd group (babies with the birth weight of 2000
2499 g) — 60.5 % (df = 1), 37.57, P < 0.05 in comparison
to babies with birth weight of more than 2500 g (the 3rd
group) —43.75 %.

Also, the A allele frequency was significantly higher
among the 1st group babies than among the 2nd group
babies, (df = 1), 4.15, P < 0.05. According to the data
of the multiplicative inheritance models, the distribution
of the allele frequencies among babies also proved that
the inheritance of a phenotypic feature such as a low birth
weight was associated with the predominance of A allele
of COL1A1_1 gene (rs1107946) polymorphism (Table 2).

But the homozygous AA genotype with a reliable odds
ratio = 2.97, DI [1.26-7.00] was found only among the 1st
group babies (birth weight of 15001999 g). Such pattern
was not observed in case of the CA and CC genotypes.

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019
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Table 1. Characterization of genotypes of the COL1A1_1 gene (rs1107946)

polymorphism (abs./%)

Genotypes /n (abs/%)
CC (55/100 %) AA (86/100 %) CA (27100 %)

[ 52 12/22.82 % 32137.21%
I 76 2414363 % 40/46.51 %
p(I-1) <0.05 >0.05
T 40 19/34.55 % 14/16.28 %
p(I-1ily >0.05 <0.05
p (-1l >0.05 <0.05

8/29.63 %
12/ 44.44 %
>0.05
7125.93 %
>0.05
>0.05

Table 2. Distribution of the allele frequencies among the babies according to

multiplicative inheritance models

" F S R
| 52 104
Il 76 152

72169.23 % 32/30.77 %
92/60.53 % 60/39.47 %
p(I-1) <0.05 <0.05
i 40 80 35/43.75 % 45/56.25 %
p(I-1ily <0.05 <0.05
p (=1l <0.05 >0.05

Discussion

We compared the results of our study with population-based
studies. The frequency of the AA genotype detection in
children enrolled in the study was significantly higher than
in the world population [26]. The same pattern was observed
in relation to the A allele. The opposite pattern was found
regarding the CC and CA genotypes, as these genotypes
were determined less frequently among the children in our
study than in the population (Fig. 8, 9). This can be explained
by the sample representativeness in our study, that is, chil-
dren weighing less than 2500 g at birth. The study results
showed the prognostic value of the A allelic gene for the risk
of low birth weight, that is babies who were homozygous
for the AA genotype had lower birth weight (1500-1999 g).

As a result of the study, it has been found that all low
birth weight babies were carriers of the Aallele. For instance,
among babies carrying the A allele, the odds ratio was
equal to 2.89, DI [1.58-5.31] in the 1st group and 1.97, DI
[1.14-3.41] in the 2nd group.

Analyzing the study results, we calculated the prog-
nostic value of the A allele detection among the low birth
weight babies: sensitivity — 0.63, specificity — 0.55, positive
prognostic value 0.82 and negative prognostic value — 0.69.

Conclusions

1. The molecular and genetic study of the CA geno-
type of the (rs1107946) polymorphism of COL1A1_1 gene
showed that the A allele frequency was significantly higher
than the C allele and was equal to 60.42 % and 39.6 %,
respectively. At the same time, the homozygous AA geno-
type was detected significantly more often and amounted
to 52.98 % versus 32.14 % of the CC genotype cases,
P < 0.05; the heterozygous CA genotype was determined
only in 14.9 % of babies.

2. Depending on the birth weight, the genotypes had
the following distribution: the homozygous CC genotype —
22.88 %, 43.63 %, 34.55 %, the homozygous AA geno-
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type —-37.21 %, 46.51 %, 16.28 % and the heterozygous [4]
CA genotype — 29.63 %, 44.44 %, 25.93 %. These data
are not consistent with the population-based studies dueto (5]
the representativeness of the birth weight sample.

3. ltwas found that the babies of the 1stand 2nd groups
had the A allele more frequently with the odds ratio equal to [6]
2.89, DI[1.58-5.31]and 1.97, DI [1.14-3,41], respectively.
The results of the study showed the prognostic value of

ISSN 2306-4145  http://zmj.zsmu.edu.ua

the A allele for the risk of low birth weight.

Prospects for further studies. In the future, we are
planning to study the effect of other collagen gene poly-

morphisms as well as their effect on the low birth weight.
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Aim. To study the characteristics of vascular endothelium system functioning as a marker of the balance between endothelium-de-
pendent vasodilation and endothelium-dependent vasoconstriction in children with acute and chronic pyelonephritis.

Materials and methods. 39 children with acute and 37 with chronic pyelonephritis aged 11-17 years, without exacerbation of
the inflammatory process were examined. The control group consisted of 30 apparently healthy children. Endothelium-dependent
vasodilatation test adapted to children was used.

Results. In children with acute pyelonephritis, the initial index of the brachial artery diameter did not differ significantly from the norm
(3.40 £ 0.19 mm, P > 0.05), while it was significantly less in patients with chronic pyelonephritis (2.20 + 0.12 mm, P < 0.05). In
the phase of maximal vasodilation, the brachial artery diameter index was significantly higher (4.10+ 0.15 mm, P <0.05) in patients
with acute pyelonephritis, and in patients with chronic pyelonephritis — significantly less than the norm (2.60 + 0.17 mm, P < 0.05).
As a result, the brachial artery diameter increase was significantly less in children with chronic pyelonephritis than in healthy
children (8.2 £ 0.2 %, P < 0.05), while it was significantly higher (24.10 + 0.53 %, P < 0.05) in children with acute pyelonephritis.
Linear blood flow velocity at rest was significantly lower than normal (111.80 + 0.17, P < 0.05) in children with acute pyelonephritis
and it was significantly increased (148.70 £ 0.14 cm/s, P < 0.05) in children with chronic pyelonephritis. In the phase of reactive
hyperemia, the linear flow velocity was decreased in both groups of patients.

Conclusions. Endothelial dysfunction is registered in 17.9 % of acute pyelonephritis and in 64.9 % of chronic pyelonephritis
cases in children. Diverging paths are observed: in patients with acute pyelonephritis, activity of vasodilatory agents
predominates, and in chronic pyelonephritis — vasoconstrictor agents. Endothelial dysfunction associated with chronic
pyelonephritis has the risk of unfavorable course of the disease and requires differential management.

EHpoTenianbHa AMCHYHKLIA B AiTeH i3 nienoHeppuTom
0. €. Abartypos, A. |. BakyaeHko, 0. B. KyHak

MeTta po60T1 — B1BYEHHS! 0COONMBOCTEN (hYHKLIOHYBaHHSI CUCTEMM CYAMHHOTO EHAOTENIHD sk Mapkepa 6anaHcy eHpoTeniiaa-
NEXHWX Ba3oamnaTaii Ta Ba3OKOHCTPUKLT B AiTeN i3 FOCTPUM | XPOHIYHUM NiENOHEPUTOM.

Marepianu ta metoau. O6ctexunn 39 piteit i3 roctpum i 37 oci6 i3 XxpoHiYHUM nienoHedpuTom Bikom 11-17 pokiB nosa 3a-
rOCTPEHHSM 3ananbHoro npouecy. KoHtponbHa rpyna — 30 yMOBHO 310poBux Aitelt. BukoHanu npoby 3 eHpoTeninsanexHow
BasogunaTallielo, agantoBaHy Ans AUTSYOTO BiKY.

Pesynkratu. Y fitei i3 roctpum nienoHedpruToM BUXIAHUIA NOKa3HUK AiaMeTpa NnevyoBoi apTepii CTaTUCTUYHO 3HAYYLLO He Bid-
pisHsiBca Big Hopmu (3,40 + 0,19 mm, p > 0,05), a y XxBOpUX Ha XPOHIYHWIA NienoHedpuT GyB BiporigHo MeHwuM (2,20 + 0,12 mm,
p <0,05). ¥ chasy makcumansHoi BazoaunsiTaii JiameTp nnevoBoi apTepii B NaLieHTiB i3 rocTpum nienoHedputom 6yB BiporigHo
6inbLmm (4,10 £ 0,15 mm, p < 0,05), a B nawieHTIB i3 XPOHIYHUM MienoHedPUTOM BiporigHO MeHLIUM 3a Hopmy (2,60 + 0,17 MM,
p < 0,05). Ak pesynsrart, NpupicT AiameTpa NnevoBoi apTepii B AiTeN i3 XpOHiYHUM nienoHedputom OyB BIpOrigHO MEHLUMM
nopiHsHO 3i 3popoBuMK (8,2 + 0,2 %, p < 0,05), a B AiTel i3 rocTpum nienoHedpuTom BiporigHo Ginbiumm (24,10 £ 0,53 %,
p < 0,05). Moka3HwK NiHiHOT LIBMAKOCTI KPOBOTOKY Yy CTaHi CMOKOHO B AiTEN i3 rocTpyM nienoHedputom ByB BiporigHO MEHLLIMM 3a
Hopmy (111,80 £ 0,17 cmic, p < 0,05), a B AiTen, Siki Manu XpoHiYHWUIA 3anarnbHWA NPoLec Y HUpKax, BiporigHo Ginbwum (148,70 +
0,14 cw/c, p<0,05). Y dhasi peakTUBHOI rinepemii NokasHMK NiHiHOT LUBMAKOCTI KDOBOTOKY B 060X rpynax naLlieHTiB 3MeHLLyBaBCS.

BucHoBku. EHpoTenianbHa anceyHkuis 3apeectpoeaHa B 17,9 % Bunagkis roctporo nienoHedputy 1a B 64,9 % piten, siki
XBOpI Ha XPOHIYHWIA nienoHedpuT. BusHaumnm pisHOCNPSMOBAHICTb ANCAYHKLT: B NALEHTIB i3 rocTpyUM nienoHedpuTom ne-
peBaXae aKTVBHICTb (HaKTOPIB Ba30AUNATALLT, @ 3 XPOHIYHUM NiENOHedPUTOM — (haKTOPIB BA3OKOHCTPUKLIi. EHgoTeniansHa
AnCcyHKUIS, acowiioBaHa 3 XPOHIYHUM MENOHEPUTOM, Ma€e PU3MK PO3BUTKY HECNIPUATAMBOTO Nepebiry 3aXBOPOBaHHS, L0
noTpebye NpusHa4YeHHs AndepeHLinoBaHOi MeANKAaMEHTO3HOI KOPEKLT.

JHpOTeAMaAbHAA AUCHYHKLMA Y AeTeN C NHeAoHeGPUTOM

A. E. A6artypos, A. U. BakyneHko, E. B. KyHak

Llenb pa6oTbl — n3yyeHne 0c06eHHOCTEN (DYHKLIMOHMPOBAHHS CUCTEMbI COCYAUCTOrO 3HAOTENWS Kak Mapkepa 6anaHca aHaoTe-
NWA3aBUCUMON Ba3oamnaTaumnmy 1 3HIOTENUN3aBMCUMON Ba3OKOHCTPUKLIK Y AETEN C OCTPBIM U XPOHUYECKUM NMUENOHEDPUTOM.

Marepuansi n metoabl. Obcnenosany 39 aeteit ¢ ocTpeIM 1 37 AeTel C XPOHUYECKUM nnenoHedpuTom B Bospacte 11-17 net
BHE 060CTpeHust BocnanuTenbHoro npouecca. KoHTponbHyto rpynny coctasunm 30 yCroBHO 300poBbIx AeTel. Vcnonb3oBanm
npo6y C 3HOOTENMA3aBMCYMON Ba3oamnaTaumeit, ananTMpoBaHHOM Ans AETCKOro Bo3pacTa.
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Pesynkrartbl. Y feTeii ¢ 0CTpbIM MMENOHEdPUTOM UCXOAHBIN NoKasaTenb AuaMeTpa nieyveBol apTepun CTaTUCTUHECKU 3HAUMMO
He otnnyancs ot Hopmbl (3,40 + 0,19 mm, p > 0,05), @ y BombHbIX C XPOHUYECKM MenoHedprUTOM Bbin JOCTOBEPHO MEHbLLE
(2,20 £ 0,12 mm, p < 0,05). B chasy makcmanbHOM BasogunsaTaLmm AMameTp NieveBoii apTepui y NaLunMeHToB ¢ OCTPbIM NUENo-
HedpuTom 6bin JocToBepHO Bonblue (4,10 £ 0,15 MM, p < 0,05), @ y NaLMEHTOB C XPOHUYECKUM NMMENOHEPUTOM JOCTOBEPHO
MeHbLUe HopMbl (2,60 + 0,17 mm, p <0,05). Kak pesynbTart, npupocT anaMeTpa nneveBom apTepun y AETEN C XPOHUYECKIM MUeno-
HedpuTOM Bbin JOCTOBEPHO MEHBLLIE MO CPaBHEHMIO CO 380poBbIMM (8,2 + 0,2 %, p < 0,05), a y AeTelt C 0CTPbIM NMENOHEPPUTOM
noctoBepHo GorbLue (24,10 £ 0,53 %, p < 0,05).

[NokasaTenb NUHENHONM CKOPOCTU KPOBOTOKA B MOKOE Y AeTel C OCTPbIM N1enoHedpuToM Bbin JOCTOBEPHO MEHbLUE HOP-
mbl (111,80 £ 0,17 cmlc, p < 0,05), a y feTen ¢ XpOHUYECKM BOCManWTENbHBIM MPOLECCOM B MOYKax LOCTOBEpHO Gonblue
(148,70 £ 0,14 cwm/c, p < 0,05). B dhase peakTMBHOM runepemmm rnokasarterb NMHEAHON CKOPOCTU KPOBOTOKA B 06eKX rpynnax
NaLMeHTOB YMeHbLUanNCs.

BbiBogbl. QHOTENMansHas AnceyHKLs 3aperncTpupoBaHa B 17,9 % cryyaes ocTporo nuenoHedputa u'y 64,9 % netei
C XpOHWYECKUM NuenoHedpuToM. OTMEYeHa pasHOHaNPaBNEHHOCTb AUCHYHKLMM: Y NALUEHTOB C OCTPbLIM NeNoHePUTOM
npeobnafaer akTMBHOCTb Ba30AUNSATUPYIOLLMX (haKTOPOB, a MY XPOHNYECKOM NenoHedprTe — hakTOPOB Ba3OKOHCTPUKLIWK.
OHpoTenuanbHas AncdyHKLMS, acCOLMMPOBaHHASs C XPOHUYECKVM NENOHEPHUTOM, IMEET PUCK Pa3BUTHSt HEBNAroNPUSTHOTO

TeueHust 3aboresaHus, TpebytoLero NpoBseaeHNst AU depeHUMPOBaHHON MEANKAMEHTO3HOM KOPPEKLIK.

Introduction

Currently, there is a common understanding that
the system of vascular endothelium (SVE) is a powerful
autocrine-paracrine organ that provides homeostasis of
the vessel wall and prevents the development of pathology
[2,7,9]. As a multifunctional organ, SVE is simultaneously
the effector and target of many pathological processes
[2,16,20]. Endothelium synthesizes and releases vasoactive
substances in response to constant influence of endovas-
cular factors. [2,5,10,17]. Due to the prolonged exposure
to adverse factors (hemodynamic overload, hypoxia,
intoxication, inflammation), a dysfunction of endothelial
lining develops with vasoconstriction, hypercoagulation,
proliferation of the vascular elements and thrombosis with
intravascular fibrin/fibrinogen deposition as the response to
regular stimuli, resulting in disorders of blood microrheology,
capillary-trophic insufficiency and ischemia [5,8]. That is,
endothelial dysfunction (ED) is formed. ED in the modern
sense is a complex system of disorders that starts on
the molecular-genetic level, imbalance between vasodilator
production, angioprotectors and antiproliferative factors, on
the one hand, and vasoconstrictors, prothrombotic, prolife-
rative factors, on the other hand [5,14,18].

Recent studies have confirmed that ED plays one of
the main roles in renal disease development, it is already
present in early stages of chronic kidney disease (CKD) in
children, being one of the early markers and an important
pathogenetic link in the progression of CKD [6,7,10,14].
Increasing structural changes lead to disturbance of SVE
morphogenetic equilibrium, therewith changed SVE tends
to maintain its pathological functioning [8].

To date, the concept of ED as a key link in CKD patho-
genesis has been formulated, and the role of the endotheli-
um, the impaired function of which has been demonstrated
to be long before the structural changes development in
the kidneys [9,12,15].

However, until now it remains unclear which markers
of ED are the most significant in reducing renal functions
in adults and children, and which their concentrations in
the body can serve as predictors of CKD progression in
childhood [3,15]. The modern concept of CKD which reflects
the nature and rate of renal disease progression to the end
stage of renal failure requires careful study of ED role, as a
possible prognostically significant factor in the development
of nephrosclerosis [1,5,7,10,15].
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Aim
To study the peculiarities of vascular endothelium system
functioning as a marker of the balance between endotheli-

um-dependent vasodilation and endothelium-dependent va-
soconstriction in children with acute and chronic pyelonephritis.

Materials and methods

We examined 76 children aged 11-17 years (31 boys
and 45 girls) with pyelonephritis (PN), 39 of whom were
with acute PN (APN) and 37 — with chronic PN (CPN). All
the children received an inpatient treatment in the Nephro-
logy Department of Cl “Dnipropetrovsk Regional Children’s
Clinical Hospital”, DRC. The control group consisted of
30 relatively healthy children undergoing examination for
functional diseases of the gastrointestinal tract. The criteria
for inclusion in the study were: the presence of a voluntary
informed consent of the child and his/her parents for study
participation; age of patients 11-17 years 11 months 29
days; presence of verified diagnoses of acute and chronic
pyelonephritis; a period of 1 month after the last acute
pyelonephritis; absence of clinical and laboratory signs
of exacerbation of chronic pyelonephritis during the last 3
months. The criteria for exclusion of patients from the study
were: refusal of the child or his/her parents to participate
in the study; the presence of clinical and laboratory signs
of chronic pyelonephritis exacerbation. The children were
grouped according to the nosological principle.

Clinical-laboratory and instrumental examinations
were carried out in the Clinical-Diagnostic Laboratory
and the Department of Ultrasound Diagnostics of the ClI
“Dnipropetrovsk Region Children’s Clinical Hospital” DRC.

To assess the functional state of the endothelium, we
used a reactive hyperemia test adapted to children (Patent
No. 32359 “Method for diagnosing endothelium-dependent
vasodilatation in children”, IPC (8): A61V8/00 of May 12, 2008,
authors O. P. Volosovets, S. P. Kryvopustov, T. S. Moroz).

Measurement of flow-dependent dilatation of the bra-
chial artery according to ultrasound data is currently
considered as the «gold standard» for the endothelial
function of vessels study [4,17,18,20]. The study method
is high-tech and non-invasive, which greatly simplifies and
accelerates the diagnosis of ED in children with various
pathology [2,11,17,19].
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Endothelium-dependent vasodilatation (EDVD) test
was performed as follows: patients were examined in
the supine position after a 10-15-minute rest, at least a
10-hour fast and abstention from coffee, tea, bad habits
and exercise. All participants were requested to refrain from
taking any vasoactive medications no less than 48 hours
before the study.

A scan of the right brachial artery was performed on a
Toshiba Xario (Japan) device, in areas 2 to 15 cm above
the bend of elbow using a linear 7.5 MHz sensor, which
allowed to estimate the diameter of the brachial artery (DBA)
to within 0.1 mm to 0, 2 mm. After obtaining the initial data
of arterial pressure (AP), diameter of the brachial artery
(DBA,) and linear blood flow rate (LBFR,), the cuff was
inflated for 1.5-2.0 min to 50 mm Hg plus systolic blood
pressure of the patient. The time of occlusion depended on
the appearance of pain, tingling, numbness of fingers. The
diameter of the brachial artery (DBA,) was measured again
30 seconds before deflation. 15 seconds following release
of the occlusion cuff (in the phase of reactive hyperemia),
the linear blood flow (LBFR,) was recorded, and in 60 sec-
onds, in the phase of maximal vasodilation — the diameter
of the brachial artery (DBA,).

EDVD was calculated as percentage change in brachial
artery diameter from baseline by the formula:

Ad, % =100 x (DPA, - DBA,) / DBA..

Depending on DBA dynamics during the test, four types
of reaction were identified: normoergic type — with the in-
crease in DBA from 10 % to 20 %; hyperergic type — with
the increase in DBA by 2040 %; hypoergic type — with
the increase in DBA less than 10 % or absence of reaction;
paradoxical type — with the decrease in DBAin comparison
with the baseline. ED was diagnosed in case of hypoergic
or paradoxical types of reaction.

In addition, the quantitative angle-dependent indices
were determined: the maximum blood flow rate in systole
(Vmax, m/s), the minimum blood flow rate in diastole (Vmin,
m/s). Parameters of the peripheral vascular resistance were
estimated — resistance index, or Pourcelot index (RI). The
Rl was determined by the formula: Rl = (Vps — Ved) / Vps,
where RI - peripheral resistance index, Vps — peak systolic
blood flow velocity, Ved — end-diastolic blood flow velocity.

The statistical processing of the obtained data was
performed using the Microsoft Office 2010 applications
integrated in Windows 7. The significant differences
between average values were determined by Student’s
parametric criterion, chi-squared distribution and Fisher’s
criterion. Differences were considered significant in a P
value < 0.05.

Results

In children with APN, DBA, index had a tendency to in-
crease, statistically insignificantly differing from the norm —
3.40 £0.19 mm, P > 0.05 (Table 1).

By contrast, DBA, index was significantly lower
(2.20 £0.12 mm, P < 0.001) in CPN patients as compared
to both APN and the control group patients. The most pro-
nounced changes were recorded in children with chronic
renal inflammatory process due to congenital anomalies of
the urinary tract system. Patients had AP level exceeding
95 percentile.

The dynamics of DBA by the DBA, index recorded
during EDVD test 30 seconds before deflation significantly
differed in APN children from the values in the control group:
2.30 £ 0.13 mm, P < 0.001. But herein analyzing the dy-
namics of this index within the group, one can say that DBA
narrowing in CPN children was significant and DBA, index
did not differ statistically from DBA, index.

In CPN patients, the dynamics of DBA, index was
similar: there was a tendency to decrease as compared to
baseline data in patients within the group, the value was sig-
nificantly lower in comparison with both groups (P <0.001).

During the test, after deflation, in the phase of maximal
vasodilation, DPA, index was statistically significantly higher
in APN patients than the norm (4.10 £ 0.15 mm, P < 0.05).
That is, vasodilation prevailed.

As a result, the increase in DBA by Ad value was 2.2
times less in children with CPN than in healthy subjects
(8.2+ 0.2 %; P <0.001). At the same time, in children with
APN, the increase in DBA testified to the predominance of
vasodilation (24.10 + 0.53 %; P < 0.001) as compared to
those with CPN. Distribution of the DBA response variants to
EDVD in children with pyelonephritis was as follows (Table 2).

The overwhelming majority of children with APN had
favorable (normal and hyperergic) types of response to
test—a total of 82.1 %, which did not differ significantly from
the control group. However, in APN children, in contrast to
the control group, hyperergic variant dominated (53.9 %,
P < 0.05), and normal one was registered less frequently
(28.2 %, P < 0.05). Pathological types of reaction — hypo-
ergic and paradoxical were recorded as a whole in 17.9 %,
without a significant difference from those in the control
group (12.8 and 5.1 %, respectively, P > 0.05).

In the group of children with CPN, only 37.8 % of pa-
tients had norm- and hyperergic types of reaction to the test.
Thus, normoergic type was registered only in 13.5% of pa-
tients (P <0.001), hyperergic type —in 24.3 % (P < 0.05). The
majority of patients had pathological variants of the reaction:
hypoergic type was registered in the overwhelming major-
ity —in 40.6 % of cases, which was significantly greater as
compared to healthy children and patients with APN, para-
doxical type — in 21.6 %, which was statistically significant
in comparison with the same two groups. This confirmed
serious disturbances of the SVE balancing vasoregulatory
mechanisms in these patients, which had been detected
earlier in the DBA findings registration.

LBFR, index was significantly lower in APN children in
comparison with those of both the control and CPN groups
(Table 3).

In children with CPN, the value of this index was statis-
tically higher as compared to those of the other two groups
(148.70+0.14 cm/sec). LBFR, index in group of CPN patients
was reduced remaining statistically increased in comparison
with those of both the control and APN groups (142.60 +
1.18 cm/sec, P < 0.001). At the same time, in children with
APN, LBFR, index did not differ significantly from the norm
but it was significantly lower than that in CPN patients.

The RI dynamics in patients with pyelonephritis in
response to DBA and LBFR changes is shown in Table 4.

Thus, in APN patients, the value of RI at rest was ev-
idently less than the physiologic values (0.70 + 0.02 c.u.),
while in CPN group — statistically higher in comparison with
that of both the control and APN groups (0.92 + 0.03 c.u.).
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Table 1. Dynamics of brachial artery diameter during endothelium-dependent vasodilation test in children with pyelonephritis

oo L comalgrounn=1 | grounn=3s CPN goup, =37

Diameter of brachial artery, mm Atrest, DBA, 3.10+0.16 3.40+0.19 220£0.12
P,>0.05 P, <0.001
P,<0.001
30 sec. before deflation, DBA, ~ 2.30+0.13 310+ 0.1 1.80+0.14
P, <0.001 P, <0.001
P,<0.001
60 sec. after deflation, DBA, 3.70+0.11 4.10+0.15 2.60£0.17
P, <0.05 P,<0.001
P,<0.001
Increase in DBA, Ad,% 18.40+0.46 24.10£0.53 8.20+0.20
P, <0.001 P, <0.001
P,<0.001

P,: significant difference in comparison with the control group; P, significant difference in comparison with APN group.

Table 2. Distribution of response variants to endothelium-dependent vasodilatation test in children with pyelonephritis

Variant of reaction Control group, n = 30 Children with APN, n = 39 Children with CPN, n =37

Normoergic 76.7 % 282 % 24.3 %
P, <0,05 P, <0.05
P,>0.05
Hyperergic 23.3% 7 53.9 % 21 13.5% 5
P, <0.05 P,>0.05
P,<0.001
Hypoergic - = 128 % 5 40.6 % 15
P, <0.05 P, <0.05
P,<0.001
Paradoxical - - 51% 2 21.6 % 8
P,>0.05 P, <0.05
P,<0.05

P,: significant difference in comparison with the control group; P, significant difference in comparison with APN group.

Table 3. Dynamics of linear blood flow rate during endothelium-dependent vasodilatation test in children with pyelonephritis

e | cowoigroumnn-n APN group, =39 PN goup, =37

Linear blood flow rate cm/sec Atrest, LBFR, 13740 £2.12 111.80 £ 0.17 148.70 £+ 0.14
P, <0.001 P, <0.001
P, <0.001
In 15 sec after deflation, LBFR, ~ 105.20 £ 1.19 107.10 £ 0.26 142.60 + 1.18
P,>0.05 P, <0.001
P, <0.001

P,: significant difference in comparison with the control group; P,: significant difference in comparison with APN group.

Table 4. Dynamics of the resistance index during endothelium-dependent vasodilatation test in children with pyelonephritis

e |cowolgroumn-n APN group, =39 CPN goup,n =37

Resistance index(c.u.) Atrest, RI, 0.83£0.03 0.70 £ 0.02 0.92+0.03
P, <0.001 P,<0.05
P2 <0.001
After deflation, RI, 0.78 £ 0.01 0.64 +0.04 0.88 +0.04
P, <0.05 P, <0.05
P,<0.05

P,: significant difference in comparison with the control group; P,: significant difference in comparison with APN group.

Atfter deflation, the value of Rl was reduced and statistically
differed between the all groups (0.64 + 0.04 c.u. for APN
patients and 0.88 + 0.04 c.u. for CPN patients). Both groups
of patients with PN in the process of EDVD test had a di-
verging LBFR dynamics compared with the control group,
which confirmed the presence of vasomotor manifestations
of ED in this category of patients.

Discussion

In APN patients, the dynamics of EDVD test, especially after
deflation, in the phase of maximal vasodilation, demonstrat-
ed the vasodilation prevalence.

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

This may be due to the increase in the synthesis of nitric
oxide in this group of patients. Such animbalance in the SVE
can be considered as a result of the compensatory reaction —
the maximum level of nitric oxide contributes to the inhibition
of endothelial dysfunction caused by endothelin-1 hyper-
production, being a favorable factor in these conditions [7].

In contrast, in CPN patients, as compared to APN and
the control group patients, the dynamics of the EDVD test,
beginning with DBA, index, was significantly lower. This
shows an imbalance in the SVE towards predominance of
factors resulting in endothelium-dependent vasoconstriction
in CPN patients, and vice versa, — they suppress endothe-
lium-dependent vasodilatation.
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Such disorders can be explained by a combination
of several mechanisms: in particular, sympathetic hyper-
activity development from an early CKD stage directly or
indirectly via stimulation of renin-angiotensin-aldosterone
system (RAAS) leads to activation of endothelin-1 synthe-
sis, a powerful vasoconstrictor. This, in turn, causes re-
duced vascular wall relaxation in response to vasodilating
stimuli and accounts for systemic changes in microcircula-
tion and perfusion violation as one of the key non-immune
mechanisms of CKD progression [7]. In addition, the vas-
cular endothelium has its own renin-angiotensin system,
which supports vasoconstriction [8]. Another factor that
may contribute to ED with vasoconstriction predominance
is the reduction of nitric oxide (NO) production, which is
closely associated with a decreased number of functioning
nephrons due to kidney damage as one of the patho-
genetic links of ED in CKD patients [7,8,10]. According
to M. Carlstrom and M. F. Montenegro [12], a decrease
in the bioavailability of NO is considered to be the main
adverse consequence of free radical reactions in oxidative
stress in CKD patients. All these factors could contribute to
the vasomotor form of ED development in CPN patients.

The most pronounced changes were recorded in
children with chronic renal inflammatory process due to
congenital anomalies of the urinary tract system. Patients
had AP values exceeding 95 percentile. From literary re-
views published by N. D. Inozemtseva et al. [9], it is known
that structural changes that disturb normal renal blood flow
lead to similar ischemic damage that may occur in vaso-
constriction of the vessels in the parenchyma caused by
increased content of angiotensin I, endothelin-1 or reduced
concentration of nitric oxide.

In the phase of maximal vasodilation in patients with
CPN, DPA, index was insignificantly increased in compar-
ison with the control group. This indicated a reduction in
arterial compliance and viscoelastic properties of vessel
walls deterioration due to activation of endothelial vaso-
constrictors synthesis on the one hand and the violation of
endothelium dependent vasodilation, on the other.

Inozemtseva N. D. et al. [5] also reported that a shift
in balance between vasodilators and vasoconstrictors to-
wards the latter results in vasospasm and makes a weighty
contribution to CKD progression.

The obtained results can be explained by the ele-
vated level of vascular endothelial growth factor, which
increases with CPN progression in children earlier than
decrease in glomerular filtration rate (GFR), which makes
it possible to consider it as a prognostic indicator. It is
known that this growth factor regulates the vascular wall
tone supporting spastic processes, and with the increase
in its concentration pathological vasospasm develops,
promoting sclerotic process development and kidney dis-
ease progression [1]. In general, this can be considered
as one of the mechanisms of kidney pathological process
progression and chronization.

From literary reviews published by T. P. Makarova
and others [7] it is known that in children with CKD, ED is
observed from the first stage of the disease development,
as the increase in endothelin-1content, a powerful vaso-
constrictor, was registered in patients, which was accom-
panied by the decrease in concentration of vasodilator NO
as well as the decrease in NO / endothelin-1 ratio. The

association between biomarkers and multiple ED indicates
the presence of several endothelial function disorders in
CKD patients [13].

So, the dynamics of indices in the course of EDVD test
in APN patients we considered as a compensatory reaction
and in CKD children — as a variant of the SVE functioning
decompensation.

Conclusions

1. Endothelial dysfunction is an important pathogenetic
link in the development of acute and chronic pyelonephritis
in children. The convalescence period in 17.9 % of acute
pyelonephritis cases and remission period in 64.9 % of
chronic pyelonephritis cases are accompanied by signs of
endothelial dysfunction.

2. The risk factors for developing endothelial dysfunc-
tion are the presence of congenital anomalies of the urinary
tract system and arterial hypertension.

3. Acute and chronic pyelonephritis in children differs
by diverging paths of endothelial dysfunction: in case of
acute pyelonephritis, endothelial dysfunction during conva-
lescence period is characterized by predominant activity of
vasodilatory agents and remission of chronic pyelonephri-
tis — vasoconstrictor agents.

4. Endothelial dysfunction associated with chronic
pyelonephritis has a risk of developing an unfavorable
course of the disease, probably due to violations of renal
tissue perfusion, which requires differential medicamen-
tous therapy.

Prospects for further research. It is advisable to
study further ED in CPN children with various management
regimens.
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[Mpu3Ha4eHHs CKopUroBaHoi NiATPUMYBarbHOI FOPMOHANBHOI Tepanii B paHHi TEpMIHW iHAYKOBaHOI BariTHOCTi — O4WH i3 HaNGinbLL
eheKTUBHIX 3ac00iB, L0 CTIPUSIHOTL 3HVKEHHIO PEMPOLYKTUBHUX BTPAT.

MeTta po60oTu — ygockoHaneHHs NigTpyMyBanbHOi FOpMOHarbHOI Tepanii B paHHi TEPMIHM iHAYKOBAHOI BariTHOCTi B NALIIEHTOK 3
€HOOKPUHHUM HENMIAASM Pi3HOTO I'eHe3y B aHaMHE3i.

Marepianu Ta metoau. Y 44 XiHOK 3 iHOYKOBAHOK OAHONMIAHOKO BariTHICTIO Ta aHOBYNATOPHUM HennigasmM B aHamHesi Ta y 20
3710POBYVIX BariTHWX 34INCHIOBANN yNETPA3BYKOBUI | TOPMOHAMBHWIA MOHITOPUHT | TPUMECTPY BariTHOCTI. 3anexHo Bif AUHAMIKK
TOPMOHarbHWX 3MiH NaLieHTKam 3 iHAYKOBAHOIO BariTHICTHO MpW3HaYanu KopuryearbHy ropMoHanbHy Tepanito. OCHOBHWUM KpuTepiem
e(EeKTUBHOCTI NiKyBarbHUX 3ax0iB BBaXanu NPONOHIyBaHHS BariTHOCTi 40 12 TuxHiB. CTAaTUCTUYHE OMpaLOBaHHS BUKOHANN,
3acTocoBytoun naket nporpam StatSoft «Statistica» v.6.0, Microsoft Excel XP.

PesynbraTi. Hessaxatoum Ha ek3oreHHe BBEEHHS recTareHis, y rpyni XiHoK 3 aHOBYNATOPHUM HENIiaAsM B aHaMHe3i BCTaHOB-
neHa BUCOKa YacToTa 3arpo3n BukuaHs (47,7 %), natonorii xopioHa (29,5 %), nepepneaHHs BaritHocTi (27,3 %). Y naujieHTok
i3 NepepBaHoO0 BariTHICTIO 3 rinoTanamo-rinogizapHoto HegocTaTHicTo (TTH) ropMOHanbHWIA MOHITOPUHT NOKa3aB NoYaTKOBO
HW3bKUIA piBEHb B-CyboaMHMLI XOpioHiYHOro roHagoTponiHy (B-XI), HopmanbHMIA piBeHb nporecTepoHy (1), ogHak Heageksar-
HUI npupicT B-XI i My anHamili; B nauieHToK i3 rinepnponakTyHeMieto — HaABMCOKI KoHUEeHTpaUii [, HopManbHwii piBeHb B-XI
Y paHHi TEPMiHM BariTHOCTI Ta NOCTYNOBE 3HWXEHHS iXHbOrO PiBHSA NPOTAroM | TPUMECTPY; B NaLEHTOK i3 rinepaHaporeHieto
(FA) — HapBUCOKi KOHLIEHTpaUii 1 Ha novaTKy Ta NPOrpeCcUBHE IXHE 3HXKEHHS NPOTATOM | TPUMECTPY, HegocTaTHin npupicT B-XI
Bifl MOYaTKy LOCMIHKEHHS, L0 NOEAHYBANOCh i3 MiABMLLEHUMM PIBHMM aHOPOreHiB — AerigpoeniaHapocTepoH-cynbgaty Ta/
abo BINbHOMO TECTOCTEPOHY.

BucHoBku. [ig Yac cnoctepexeHHs 3a iHayKOBAHO) BariTHICTIO B NALEHTOK 3 EHAOKPUHHUM HENNiAASM B aHaMHesi Big no-
yaTky | TpuMecTpy HeobXigHO BCTaHOBMIOBATY KOHLIEHTPaLito ropMoHiB [1i B-XI™ Ans npusHayeHHs BifnoBigHOT FOPMOHaNbHOI
NiZTPUMKN. KpUTUYHUMK ANS UKX BariTHAX € NepLui TvxkHI recTauii (rinepkoHUEHTpaLii ropMoHiB) i cepeavHa | TpumecTpy
(perpecis xoBToro Tina). AneksatHui npupicT B-XI™ Ha Tni HopMo- abo rinepnporectepoHeMii B xiHok i3 [A Ta P/ npoTsarom
nepLUNX TUXKHIB BariTHOCTI € NOKa3aHHAM ANs CKacyBaHHS €K30reHHOro BBEAEHHS reCTareHiB i3 MOXIMBAM NPOAOBKEHHAM
Tepanii Hagani nicns 67 TWxHs rectauii nig koHTponem pisHs M i B-XI' y anHamiui. MavieHTkn 3 MH NoBMHHI oTprmyBaTH
MOCTiNHY FOPMOHarbHy MIATPUMKY rectareHamm Bif NoyaTKy BariTHOCTI Y BUCOKUX TepaneBTUYHKX Jo3aX.

MpodurakTMKa HeBbIHALLUBAHUA 6epeMeH|-|ocw| nocae UHAYKLUU OBYAALIUU
Y XX€HLHUH C 3HAOKPUHHbIM 6ecnnaoanMem B aHaMHe3e

A. B. MapkuH, E. A. Watunosuy, I. b. CemeHnHa

HasHaueHue CKoppeKTMPOBaHHO NOAAEPKMBAIOLLEN TOPMOHASTBHON Tepaniiv B paHHWE CPOKV MHAYLIMPOBaHHOI GEPEMEHHOCTY —
OHO 13 Hanbonee aheKTUBHbLIX CPEACTB, CNOCOOCTBYHOLLMX CHIKEHWIO PEMPOAYKTUBHBIX MOTEPD.

Lienb paboThl — ycoBepLLEHCTBOBaHME NOLAEPXKMBAIOLLEN TOPMOHANLHOI Tepanuu B paHHI1e CPOKI UHAYLMPOBaHHO GepemeH-
HOCTW Y MALMEHTOK C SHOOKPUHHBIM GECNNIOAMEM Pa3NYHOTO reHe3a B aHaMHESE.

Marepuansi n Mmetogbl. Y 44 XeHLWH ¢ MHAYLMPOBAHHON OAHONNOAHOM BepeMeHHOCTBI0 1 aHOBYNATOPHBIM Becnnoanem B
aHamHe3e 1y 20 300poBbIX GEPEMEHHBIX NPOBOAIN YNETPA3BYKOBOM 1 FOPMOHaTbHbIA MOHUTOPUHT | TpUMeCTpa 6epeMeHHOCTY.
B 3aBMCMOCTY OT AMHAMUKI FOPMOHAbHbIX M3MEHEHWIA NALMEHTKAM C UHAYLIMPOBaHHON BepeMEeHHOCTLI0 HasHavan KOppeKTH-
PyHOLLYt0 ropMOHasbHyto Tepanito. OCHOBHBIM KpuTepuem aeKTUBHOCTY NeYeBHbIX MEPONPUATUIA CHUTANM MPONOHMMPOBaHIE
6epemenHocTV 0 12 Hepenb. CTatucTudeckyto 06paboTky NPOBOAVMM C NPUMEHEHMEM NakeTa nporpamm StatSoft «Statisticay
v.6.0, Microsoft Excel XP.

Pesynkrathl. HecMoTpst Ha ak30reHHoe BBEieHe recTareHoB, B rpynne XeHLWWH C aHOBYNSTOPHbIM Gecnnoanem B aHaMHe3se
yCTaHOBMEHa BbICOKas YacToTa yrpoabl BbikvAbILwa (47,7 %), natonorim xopuoHa (29,5 %), npepbiBanus 6epemerHocTy (27,3 %).
Y NaumMeHTOK C NpepBaHHO 6epeMEHHOCTLIO C rUMoTanamo-runou3apHomn HegoCcTaTouHOCTbHO (MTH) ropMOHaNbHbIA MOHUTOPUHT
rnokasarn u3HavarnbHO HI3KWA YPOBEHb B-CyObeanHULIbI XOPUOHUYECKOro roHagoTponHa (B-XI7), HopManbHbIA YpoBeHb NporecTe-
poHa (1), ogHako HeapeksaTHbIA NpupocT B-XI™ 1 I B AnHaMUKeE; y NaLMEHTOK C runepnponaktuHemuent (IMIPMT) — cBepXxBbICOKME
KOHUeHTpaumu [, HopmanbHbIii ypoBeHb B-XI B paHHWE Cpokv 6epeMeHHOCTM 1 MOCTENEHHOE CHIKEHWE UX YPOBHS B TeyeHwe |
TPUMECTPA; Y NaLMEHTOK C runepanaporeHueit (FA) — CBepXBbICOKME KOHLEHTpaLwuy 1 B Hayase 1 NporpeccupyioLLee UX CHike-
Hve B TeueHue | TpumecTpa, HegocTtaTouHbli npupocT B-XI ¢ Havana uccnefoBaHusl, COHETaBLUMIACS C NOBBILIEHHBIM YPOBHEM
aHOpOreHoOB — Aer1apo3anMaHapocTepoHa cynbdara nunu cBoboaHOMO TECTOCTEPOHA.
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BriBogb!. Mpy BeAeHUM MHOYLIMPOBaHHON 6epeMEHHOCTY y NaLMEHTOK C 3HAOKPUHHBIM 6eCnnoanem B aHaMHe3e B Havane
| TpumecTpa Heobxoaumo onpeaensTb KOHLEHTpaumto ropMoHoB 1 u B-XI ana nogbopa COOTBETCTBYHOLLEN rOPMOHAIbHOM
nogaepxku. Kputndeckumm ans atux 6epemeHHbIx SBASOTCS NEPBbIE HEAeNM rectaumm (TMNepKOHLEHTPaLMY rOPMOHOB) U
cepenuHa | TpumecTpa (perpeccus xenToro Tena). AgeksaTHbin npupocT B-XI Ha hoHe HOPMO- UMK MMNePNPOreCTEPOHEMIN
y eHLWwuH ¢ FA n TTIPJ1 B TeyeHne nepBbix Heaernb 6epeMEHHOCTM — NoKasaHWe K OTMEHE 3K30TeHHOTO BBEAEHUS recTareHoB
C NocneayoLLMM BO3MOXHBIM NPOAIeHeM Tepanum nocne 67 Hegenw rectaumm nog KoHTponem ypoBHs M u B-XI B gnHa-
muke. MauveHTku ¢ I'H gomkHel nonyyaTb NOCTOSIHHYH0 FOPMOHANbHYHO NOAAEPXKY rectareHamu ¢ Hayana 6epeMeHHOCTM
B BbICOKVX TEpaNeBTUYECKMX [03aX.

Prevention of miscarriage following ovulation induction in women Key words:
with endocrine infertility in anamnesis 'O”fdouv‘;tl'a"tri‘on

hyperandrogenism,
hyperprolactinemia,
hypothalamic-

L. B. Markin, K. L. Shatylovych, H. B. Semenyna

Prescription of adjusted maintenance hormonal therapy during early stages of induced pregnancy is one of the most effective

means of reducing reproductive losses. pituitary
Aim. To improve the maintenance hormonal therapy during early stages of induced pregnancy in patients with endocrine infertility Ir:zjcfgfrlz nzy,
of various genesis in anamnesis. ge.
Materials and methods. In total, 44 women with induced singleton pregnancy and anovulatory infertility in anamnesis and 20 Zaporozhye

healthy pregnant women underwent ultrasound and hormonal monitoring during the first trimester of pregnancy. Depending on
the dynamics of hormonal changes, corrective hormonal therapy was prescribed for patients with induced pregnancy. Prolongation
of pregnancy up to 12 weeks was considered to be the main criterion for the evaluation of the therapeutic measures effectiveness.
Statistical processing of data was performed using the programs StatSoft Statistica v.6.0, Microsoft Excel XP.

medical journal
2019; 21 (4), 484-490

Results. Despite the exogenous administration of progestins in the group of women with anovulatory infertility in anamnesis,
there were detected high risks of miscarriage (47.7 %), chorionic pathology (29.5 %), abortions (27.3 %). Hormonal monitoring
in patients with termination of pregnancy and hypothalamic-pituitary insufficiency revealed an initially low level of 8-hCG, normal
level of progesterone but an inadequate their rise in dynamics; in patients with hyperprolactinemia — a very high concentration
of progesterone, normal 3-hCG level in early gestation and its gradual decrease during the first trimester; in patients with
hyperandrogenemia — a very high concentration of progesterone at the beginning and progressive its decrease during
the first trimester, inadequate rise of B-hCG from the beginning of the study combined with increased levels of androgens —
dehydroepiandrostenediol sulfate and/or free testosterone.

Conclusions. In order to select an appropriate maintenance hormonal therapy, the concentration of progesterone and
B-hCG should be determined at the beginning of the first trimester in patients with induced pregnancy and endocrine infertility
in anamnesis. The first weeks of gestation (hyperconcentration of hormones) and the middle of the first trimester (corpus
luteum regression) are the critical periods for such pregnant women. An adequate rise of B-hCG with normal or increased
level of progesterone in women with hyperandrogenism and hyperprolactinemia during the first weeks of pregnancy serves
as a reason for withdrawal of exogenous progesterone administration with a possible prolonged therapy after 6-7 weeks of
gestation under the dynamic control of progesterone and 3-hCG levels. Patients with hypothalamic-pituitary insufficiency should
receive constant maintenance hormonal therapy with progestins in high therapeutic doses at the beginning of pregnancy.

HwHi y cTpyKTYpi XiHOYOrO Hennipas eHAOKPYHHA NaTonoris
craHoBnTb 30-40 % [1]. Sk BiBOMO, OCHOBHOI NPUYMHOI0
XPOHIYHOI aHOBYNALT Ta 3BUYHUX PaHHIX BTpaT BariTHOCTI
€ rinotanamo-rinodisapHa HegoctatHicTb (MTH), rinotana-
Mo-TinodisapHa AnCYHKLis, npeacTaBneHa 3aebinbLuoro
cuHOpoMoM nonikicTo3Hux sieyHukiB (CTKA) 3 rinepan-
aporetieto (FA), a Takox rinepnponakturemieto (IMIPI).
BpaxoBytoun HEMOBHOLHHICTL CTepoiforeHesy, Ui CTaHu
CyMPOBOLKYIOTLCS HEAOCTATHICTHO NioTeiHOBOI (haan [6,9]. Y
3B'A13KY 3 3aNPOBaMKEHHSIM METOAiB AOMOMKHWX PEMPOLYK-
TUBHWX TEXHOIOTIl, @ TaKOX YCTILLHILLIMM BUKOPUCTaHHAM
Cy4acHUX CTUMYNATOPIB OBYNALi Mig Yac NikyBaHHA eHAo-
KPUHHUX DOPM HENniaas BaXMBOrO 3HaueHHsi HabyBae
npobriema 36epexeHHst iHaykoBaHoi BariTHocTi [11,15].

Y baxoBii nitepatypi OUCKYTYIOTbCS MUTAHHS LLOAO
NPU3HAYEHHSI FOPMOHASbHOI NIATPUMKA PaHHIX TEPMIHIB
iHOyKOBaHUX BariTHOCTEl npenapatamm nporecTareHoBol
[iji. Y KOHTEKCTi AUCKYCIHWX NUTaHb psa aBTopIB, Civpato-
YKCb Ha rinoTesy Npo HeAOCTaTHICTb (OYHKLi )OBTOrO TiNna,
BKa3y0Tb Ha HEODXIAHICTb eK30reHHOro BBEAEHHS BENUKIX
[03 rectareHiB [12,14], B iHWMX nybnikauisgx BUCBITNEHI
pekomeHaaLii LWoao 06MexeHHs MpuiMaHHs NporecTepo-
HOMoAZibHMX npenapartiB Yacom 3aBepLUeHHs NTEIHOBOT

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

(hasn cTMMynbOBaHOTO LMKMY, OBrPYHTOBYIOYN Lie Hera-
TWBHUM BMSIMBOM BUCOKVX KOHLIEHTPALLii NPOreCTepoHy Ha
penpoayKkTuBHY cuctemy nnoga [13,16].

MopibHa HeBM3HAYEHICTb, BiACYTHICTb YiTKUX peko-
MeH[aLlin, BUCOKE eMOLIiiHe HaBaHTaXXEHHS B NaLjieHTIB
(TpvBanicTb i BapTICTb NikyBaHHS Hennigas, JOBrOOMKY-
BaHa BariTHICTb) NPU3BOASTH A0 EMIMIPUYHOTO, «Ha BCAKUIA
BMUMAOOK» MPU3HAYeHHs npenapaTiB NporecTePOHOBOrO
psgy B cepenHbo- abo MiHIManbHO-TepaneBTUYHMX J03aX.

MeTa po6oTtu

YRockoHanuT NigTpyMyBarnbHy ropMOHarbHy Tepanito B
paHHi TEPMiHV iHAYKOBaHOI BariTHOCTI B NALEHTOK 3 €HAO0-
KPUHHUM HeNnigasaM pi3HOro reHesy B aHaMHesI.

Marepianu i MeToAU AOCAIAXKEHHA

Y rpyny cnocTepexeHHs BKMoUnn 44 xiHku Bikom 20-42
POKY 3 iHAYKOBAHOK OOHOMITIAHOM BArTHICTIO B TEPMIHi Bif
2 o 12 TKHIB, aHOBYNATOPHAM HEMMIAASM B aHaMHe3i.
[MpunumHoto XpoHivHoi aHoBynsLii B 11 nauieHTok 6yna IMH,
y 19 — T'A (sieunmkoBa A — B 9, HagHupHukoBa [A — B 7,
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Tabnuus 1. YactoTa ycknagHeHb nepebiry nepLuoro Tpumectpy BaritHocTi, n (%)

rrH(n 11) TA (n = 19) ITIPMI (n = 14)

3arpo3a BuK1AHS 5 (45,5 %) 11 (57,8 %)* 5 (35,7 %)*
[atonorist xopioHa 3(27,3 %) 6 (31,6 %) 4 (28,6 %)
BuknaeHb 2(18,2 %) 4(21,1 %) 1(7,1%)*
3aBmepna BariTHiCTb 1(9,1%) 3(15,8 %)* 1(7,1 %)

*: BiporigHicTb pisHuLi Mix nigrpynamm (p < 0,05).

3amiwana A -y 3 sunagkax), B 14 —[IPI. Mepen novaTkom
iHOYKUiT OBYMALT 3AiCHIOBANM KOPEKLito MeTabonivHmnx
Ta EHAOKPWUHHMX NOpyLUeHb. [poTAaroM Kinbkox LMKniB
nauieHTkn 3 [TH oTpumyBanu LMKNiYHY ecTporeH-recta-
reHHy 3amicHy Tepanito [4]. Mpu CIMKA ansa kopekuii TA
HaZHUPHUKOBOTO I'eHe3y Npu3Hayanyt rmoKOKOPTMKOIAM
(nexcametasoH 0,125-0,500 mr/noby, npeaHisonoH 2,5—
10,0 mr/go6y), 3milLaHoro reHesy — rMIOKOKOPTUKOIAKM Ta
rectarenun (auaporectepoH 20 mr/noby 3 14 po 25 geHb
LIWIKIY), IEYHIKOBOTO I'eHe3y — KOMBIHOBaHi ECTpOreH-recTa-
reHHi npenapaTti 3 aHTaHAPOTEHHO A0 NPV LIMKITIHHOMY
KOHTPONI piBHS rOpMOHiIB [6]. 3a HasiBHOCTi MeTaboniyHoro
cunppomy Ta ClIKA Tepanito LOMOBHIOBaNM 3axofamu 3i
3HKEHHS Macy Tina i NofonaHHs iHCYNiHOPE3NCTEHTHOCTI
(metchopmiH 1000-1500 mr/go6y) [10]. Ons nigrotoBku
[0 BariTHOCTI xiHkam i3 [TIPJ1 npuaHayanu KoMnnekc
niKyBanbHO-NMPOGINAKTUYHMX 3aXOAIB i3 BUKOPUCTAHHAM
[BOX(ha3HNX KOHTpaLenTuBiB, CUCTEMHOI eH3uMoTepanii,
iMyHOMOAyntoBanbHUX 3acobiB; kopekuis rinepnpo-
naKkTUHeMii — aroHictamu godaminy (goctuHekc 0,25—
0,50 mr/TwxaeHs) [9].

BariTHicTb y nauieHTOK JOCArHyTa 3a LOMNOMOro
iHOYKLiT OBYNAALLT KTOMi)EeHOM LIMTPaToM, SKUIA BBOAUIN
3 5 gHs uukny, nounHatoun 3 50-100 mr/goby npotsrom
5 [HiB. Y KOXXHOMY UK CTUMYnsALii fo3y 36inbLuyBanm
Ha 50 mr/poby, makcumym o 250 mr/noby. 3a HasiBHOCTI
3pinoro donikyna (18-22 mm), npu TOBLUWHI eHaOMe-
Tpito 28 MM, JOCTaTHIN KiNbKOCTI LiepBikanbHOMO CRAn3y
BBOAWIIM OBYNSTOPHY 03y MOACHKOrO XOPiOHIYHOrO
roHagoTponiHy (10000 OD). 9 nauienTkam i3 ['TH, pe-
3UCTEHTHUM [0 KNOMitheHy LuTparty, iHAYKLito oBynaLii
3AificHIOBany pekoMBiHaHTHUM honiKynoCTUMYIIOYUM
ropmoHom (nyperoHom) y nosi 100 MO/goby npotsirom
5-7 [OHiB i3 HACTYMHOK KOpeKLiet 403K Ta TPUBanoCTi
BBeLEeHHs npenaparty [4].

BignosigHo #o BMMOr KniHiYHMX npoTokonie Ne 787
«[Mopsifok 3aCTOCyBaHHS! AONOMIKHWX PEMPOAYKTUBHUX TEX-
Hororil B YkpaiHi» (2013 p.) Ta Ne 624 «HeBuHoLLYyBaHHS
BaritHocTi» (2008 p.), ANs nigTPUMKIM OyHKLT KOBTOrO Tina
B MtoTeiHOBY (hady Ta y | TPUMECTpi iHAYKOBaHOI BariTHOCTI
BBOAMNM MpenapaTu nporecTepoHy B CepeaHboTepane-
BTWYHUX 403aX (MIKPOHI30BaHMI NporecTepoH y Ao03i 200—
400 wr, gugporectepoH — 10-20 mr wopgeHHo) [7,8].
3anexHo Big AMHAMIK/M rOPMOHaMNbHUX 3MiH NavjieHTkaM
npu3Havany KopurysanbHy ropMOHanbHy Tepanito, oc-
HOBHVM KpuTEpiemM edheKTMBHOCTI BBaXaru NPONoHryBaHHs
BariTHOCTi 40 12 TUXHIB.

MMig yac BariTHOCTI KpiM CUCTEMATUYHOrO KIiHIYHOrO
CrOCTEPEXEHHS 3AiNCHIOBaNM YNTPa3ByKOBUIA MOHITOPUHT,
nif Yac SIKoro B13Ha4anu HasiBHICTb MMigHOro SNLs B Ma-
TUi, cepuebuTTs embpioHa, BigMOBIAHICTL 1OTO PO3BUTKY
rectauiiHoMy TepMiHy, 0COBnMBOCTI PO3BUTKY XOpiOHa,
HasBHICTb/BIACYTHICTb XOBTUX TiN B fieYHMKax (anapatu

ekcneptHoro knacy Medison, SONOACE 8000 EX (prime)
i Logic 2000).

Micns nigTBepmAXeHHs MaTKOBOI OfHOMNIAHOI BariT-
HOCTi YNbTPa3ByKOBMM METOAOM Y BCiX MALlEHTOK KOXHi 2
TWXHI B cupoBaTtLi kposi MeTopom ECLIA (iMyHOXiIMiYHWIA 3
€MeKTPOXEMISTIOMIHECLIEHTHO AETEKL€0) BU3HaYarnm KoH-
LieHTpaLito nporectepoHy (1), B-Cy60oanHMLI XOPiOHIYHOrO
roHagotponiHy (3-XI); y navieHTok 3 [A — nonaTkoBo piBeHb
BinbHoro TectoctepoHy (T) i AeriapoeniaHapocTepoH-Cyrb-
tary (AFEA-C), i3 ITIPI - piBeHb nponakTuHy (MPI) [3,5].

[pyna koHTponto — 20 300pOBUX XKIHOK i3 (i3ioNOoriYHNM
nepebiromM CNOHTaHHOI BariTHOCTI.

Yci nauieHTky aanm arogy Ha 06pobKy nepcoHanbHUX
[aHnX, y4acTb Y KMiHIYHOMY JOCTIIKEHHI.

CTaTtuCTIYHe onpaLoBaHHS BUKOHAMNM 3a OMOMOro0
nakeTa nporpam Statistica for Windows 6.0 (StatSoft Inc.,
Ne AXXR712D833214FAN5), Microsoft Excel XP. Kinb-
KICHI O3HaKu B MOPIBHIOBaHMX rpynax onucaHi sk cepeaHe
apumeTniHe 3HadveHHst (M) 3i cTaHZapTHO NMOXMOKOH
CepenHbOi BeNMUMHM (M). AKICHI HOMiHanbHI 03HaKN — K
abcontoTHi Ta BiBHOCHI YacToTy y BigcoTkax. MopiBHAHHS
KinbKICHUX BEMUYMH Y Tpynax BUKOHaNM 3a JOMOMOroH
U-kputepito ManHa-YiTHi Ta Kruskal-Wallis ANOVA test,
BiJHOCHMX BENMWUYMH — 3a KpuTepieM X2. BiporigHoto BBaxanm
pishmuto npw p < 0,05. Haseaeri rpacbikv nokasyroTb Au-
HaMmiKy 3MiH ropMoHiB (M) 3anexHo Big TEPMiHy BariTHOCTI
B MaLiiEHTOK 3 ycknagHeHUM i hisionoriyHnm ii nepebirom.

Pe3yabTati

Y XiHOK i3 cpigionoriyHum nepebirom BariTHOCTi KOH-
ueHTpauis nporectepony (M), B-XI y cuposaTLi KpoBi
MPOrpecvBHO 3pocTara 3i 36inbLLeHHsM TepMiHy recTaii (M-
318,3+4,2 0o 51,2 + 9,6 Hr/mn; B-XI" -3 320,0 £ 63,6 go
196000,0 £ 6251,8 MMO/mn BignosigHo, p < 0,05), piBeHb
OrEA-C nomipHo 3HmxyeaBcs 3 132,3 + 29,6 o 95,4 +
22,1 mkr/gn, KOHUeHTpauis BinbHoro T 3anuwanacs
BiHOCHO cTabinbHoto npotsrom | Tpumectpy (3,6 + 0,4
Hmonb/n) (p > 0,05), piseHb MNP/ Bignosigas HOpMaTUBHUM
3HayeHHsaM ans TepMiHy 3—4 TwkHi (37,6 £ 12,4 Hr/mn),
NOBTOPHO 1Or0 He BU3Ha4anu. Y BCiX NauieHTOK Ha 5-6
TWKHI BariTHocTi Y3[] nokasano HasiBHICTb OfHONMIAHO!
BariTHOCTI, ika Mporpecye, B 0O4HOMY 3 SEYHUKIB Bi3yaniay-
Barnocs XOoBTe Tino.

AHanis ocobnveocTeit nepebiry Ta OCHOBHUX YcKnag-
HeHb iHAYKOBaHKX BariTHOCTEN MOKa3aB pe3ynsraTu, Lo
HaBeaeHi B mabnuy; 1.

HesBaxaroum Ha ek30reHHe BBEAEHHS recTareHis, y
rpyni XiHOK 3 iHAYKOBAHOIO BariTHICTIO T @HOBYNSTOPHUM
Henniaasim B aHaMHe3i BCTAaHOBMEHa BICOKa YacToTa 3a-
rpoav BUkuaHs (47,7 %), natonorii xopioHa (29,5 %), nepe-
pyBaHHS BariTHoCTi (27,3 %). Y nigrpynax cCnoctepexeHHs
71,4 % BariTHOCTEA, IO NepepBaHi Ha paHHiX TepMiHaXx,
npunazgany Ha 3aBmMepny BariTHICTb, 3aebinbLIoro em6pioH
MPUNUHSB PO3BMBATUCS B TEPMIiHI 68 TVKHIB.

Ha BigMiHy Big, iHLLMX NiArpyn, ropMOHanbHi JOCTTIMKEH-
Ha B nigrpyni [MH nokasanu Big novaTky CnocTepexeHHs
3HWKEHHS MOPIBHAHO 3 (Di3iONOriYHOK BariTHICTIO PiBHA
B-XTI" (B 1,8 pa3a) B naLjeHTOK, BariTHICTb sIKVX NepepBanach
(puc. 1). KoHueHTpauii [ Habnwxanucs fo HopmanbHUX
3HayeHb, WO 3ab6e3neyyBanoch ek30reHHUM BBELEHHAM
rectareHis (p > 0,05) (puc. 2). Tak, novaTkoBuii (3—4-Tux-
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i MaLieHToK i3 dhisionoriyHnm nepebirom BariTHOCTI.

*: BIpOriAHICTb PisHNLi 3 NOKa3HMKamu rpynu KoHTponio (p < 0,05).

Center Repro Zderowe

Puc.5. BaritHicTb 3—4 TokHi. Bisyanisaulisi xoBTiX Tin B 060X sie4HMKaX.

HeBwit) piBeHb B-XI ctaHosmB 173,4 + 48,5 mMO/mn,
M-18,6 + 1,3 Hr/mn. Ons nigTpumkm dyHKUiT TpodhobnacTy
B LMX BUMaAKax AOAATKOBO BBOAMIIN XOPIOHIYHUI FOHaA0-
TponiH y gosi 1500-3000 MO yepe3 koxHi 2 gHi. lNoeTopHe
BU3Ha4eHHs Iy cupoBaTLi KpoBi B 5-6 TWkHIB nokasano
BiACYTHICTb €HOOoreHHOro npogykyBaHHs Iy 6 Bunagkax
(piBeHb [T He nepeBwLLyBaB LinbOBUIA TepaneBTUYHUNA
piBeHb — 25 Hr/mn). Y umx Bunagkax [o3y eK30reHHOro
MikpoHizosaHoro 1 36inbLuysanu fo 800 mr/goby, amapo-
rectepoHy — o 40 mr/no6y. Hessaxatoum Ha TepaneBTUYHi
3axoaw, y 9,1 % Bunaakis 6yno 3aBMMpaHHs BariTHOCTI, Y
18,2 % — camoBiNbHUIA BUKMOEHb.

HalHux4a YyacToTa HecnpuaTNUBKUX pesynbraTis
BaritHocTi (14,2 %) BctaHoBneHa B niarpyni 3 [MIPJ1.
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nauieHToK i3 ciionoriyHum nepebirom BariTHOCTI.
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Puc. 4. KoHuenTpauis M (Hr/mn) y nauientok nigrpynu P i3 HeBUHOLWYBAHHAM i

*: BipOriAHICTb PisHNLi 3 NOKa3HMKamu rpynK koHTponio (p < 0,05).

12/99/1993:12:56 GA(LWP)=
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center Repro Zdorow
Hapd

Puc. 6. BariTHicTb 5-6 TvxHiB. PeTpoxopiansHa rematoma.

[OpMOHanbHMI MOHITOPUHI NOKasas: KoHLeHTpauis I1
y cupoBaTLi KpPOBi BariTHUX Ha noyaTky BariTHoCTi (3—4
TWXHI) NepeBuLLyBana HopmarbHi nokasHukn y 2,9 pasa
(52,7 £ 6,1 Hr/mn). Pisni MPI1 i B-XI" 3anuwanuck y mexax
dhizionoriyHoro gianasoHy Ans LbOro TepMiHy BariTHOCTI
(45,9 + 9,8 Hr/mn Ta 383,5 £ 54,2 MMO/Mn BigNOBIAHO).
BpaxoBsytoun pesynstatm ropMoHanbHUX JOCHIAKEHb,
BBEEHHS recTareHis NpoAOBXWUIN TiflbK B NALEHTOK i3
KMiHIYHUMK CUMMTOMaMK 3arpo3n BUKUAHSA, [O3Y npena-
partiB He 30inbLUyBany.

3acnyrosye Ha yBary noCTynoBe 3H/xeHHs piHs 110
HopMarbHKX (y 5—6 TWkHIB BariTHOCTI) i Hkde (p > 0,05)
Ta BiporigHo HwxuniA npupict B-XI™ (p < 0,05) y naujieHTok
3 ycknagHeHum nepebirom BaritHoCTi (puc. 3,4).
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[vcbanaHc Mix BUCoKMM piBHeM [1i HopMarbHUM piB-
HeM (3-XT, kv xapakTepusye CTaH TpocobracTy, BkasyBas
Ha 3HVKEHHS 1oro doyHKuii. Mpo ypaxeHHs Tpochobnacty
cBiaunnu i gani Y3[, wo nokasanu B 4 nauieHTok Ljei nia-
rpyn NaTonorito XopioHa (rinonnasito, HU3bKE NPUKPINIEHHS
abo nepeanexaHHsi, petTpoxopianbHy rematomy) (puc. 5). Y
6inbLUIOCTI BariTHKX 3 ycknaaHeHM nepebiroM rectaviiHoro
npoLiecy AeTanbHe ynbTpasBykoBe 0OCTEXEHHS SEYHUKIB
rnokasano HasBHICTb 2 i HinbLue xoBTUX Tin (puc. 6).

Y naujeHTok i3 A cnocTepiranu HanbinbLuy cepeq iH-
LUVX NiArpyn 4acToTy HEBMHOLLIYBAHHS BariTHOCTI, NaTonorii
XopioHa 3a fJaHumMn Y3[1. XapakTepHot Takox Ha novatky
BariTHOCTI Oyna HasiBHICTb 1-2 KOBTUX Tin B 060X SIEYHIKAX.
FopmoHarbHi focnimKeHHs nokasanu rinepcekpeiio 1y
TepMiHn 3—4 TuxHi (piBeHb [1 nepeBuLLyBaB HOpMarbHi
[0S LbOro nepiogy BariTHoCTi BenvumHm y 3,2 pasa (58,5 +
9,6 Hr/mn, p < 0,05); nicns 6 TWKHA MPW yCKagHEHOMyY
nepebiry rectawiii ioro KOHLEHTpaLisi MOCTYMOBO 3HUXY-
Banacs naparernsHo 3 perpecieto xoBTux Tin (puc. 7). Y
NaLieHTOK i3 HEBMHOLLYBaHHAM BCTAHOBMEHO BipOriaHO
meHLnA npupicT B-XI Big novaTky gocnimkeHHs (puc. 8),
LLI0 NO€eHYBABCA 3 NiABULLEHVMI MOPIBHSIHO 3i 300POBUMU
BariTHUMK piBHsSMK aHgporeHiB — AFEA-C (205,7 + 48,3
mKkr/an) Ta/abo sinbHoro T (5,71 0,36 Hmonb/n) (p < 0,05)
(puc. 9,10).

BariTH1M i3 KniHiYHAMK CUMITOMaMM 3arpo3n PaHHLOTO
BUKMAHS Ta/abo exorpadiiyHMMK 03HaKamMu MaTonorii Xopi-
OHa 1 MigBuLLEHUM piBHEM T (A€4H1KOBUIA ab0 3miLuaHNi
reHe3 [A) NpogoBXyBanu BBEAEHHS recTareHis y none-
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Puc. 8. KoHueHTpauis B-XI (MMO/mMn) y nauieHTok niarpynu A 3 HEBUHOLLYBaHHSM
i naLieHTOK i3 dhisionoriyHum nepebirom BariTHoCTi.

*: BipOrigHICTb Pi3HNL 3 NOKa3HWKamu rpyni koHTponto (p < 0,05).
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Puc. 10. KoHueHTpauist T (Hmonb/n) y nauieHtok niarpyny A 3 HEBUHOLLYBAHHAM
i naujeHTOK i3 dhisionoriyHnm nepebirom BariTHoCTI.

*: BipOrifgHICTb Pi3HUL 3 NoKasH1kamu rpynu koHTponto (p < 0,05).

peaHbOMy [03yBaHHi, npu Bucokomy pieHi M'EA-C (HagHu-
pkoBuii reHe3 MA) fOAATKOBO MpW3HaYanu AeKcameTasoH
(0,125-0,500 mr/goby). Y 36,9 % navieHToK Li TepaneBTUYHi
3aX0ay pesynbTaTiB He janu; B YCiX BUNAZKax nepepuBaHHs
Binbynock 10 8 TWXKHS BariTHOCTI.

06roBopeHHsA

[awi, ki otpumanu B nigrpyni ['MH, Ha HaLy gymKy, 3yMoB-
TeHi HN3bKVIM BUXiOHUM PIBHEM EHOOTEHHUX TOHaA0TPOMHMX
TOPMOHIB Y NaLEHTOK, BTOPUHHOIO SEYHUKOBOIO HEAOCTaTHi-
CTHO i, SIK HACNiAOK, HEMOBHOLIHHMM | HEAOCTATHIM CTEPOIf0-
reHe30M Y paHHi TepMiHV recTauii, Lo notpebye ageksaTHOi
rOPMOHaNbHOI NiATPUMKN. [l0BOMi BMCOKa YacToTa BUNaaKiB
CaMOBINbHOrO BUKUAHA B L MiArpyni 3yMOoBMneHa MisHim,
yxe nicng nosiBK KIiHIYHWX NPOSBIB 3arpo3n BUKUAHS,
MPW3HAYEHHsIM BULLMX 103 recTareHi. OTxe, NaLieHTkn 3
['TH noBwWHHI 0TpKrMYyBaTI NOCTiHY FOPMOHAMNLHY NIATPUMKY
recTareHamy Bif, MoYaTKy BariTHOCTi y BUCOKUX TepanesTny-
Hux go3ax (600-800 mr MikpoHi30BaHOro NporecTepoHy abo
30-40 mr gmaporectepoHy).

Micns 3annigHeHHs cekpedis N BinOyBaeTbCA B KOBTO-
My Tini Ta 3anexuTb Bif piBHs cekpevii X" Tpochobrnactom:
HeJocTaTHin piBeHb XI™ NpU3BOAUTL 40 HEQOCTATHBLOI CTH-
Mynsuii cekpewii [X0BTUM Tinowm, i rinepnporectepoHemis
3a MPUHLMMNOM 3BOPOTHOTO 3B'si3Ky Grokye BMpOONEeHHs
TpochobnacTom XTI, 3HKYHOUM PYHKLOHANBHY aKTUBHICTb
KOBTOIO Tina. 3a AaH1MM Pi3HVX aBTOPIB, Y CTUMYTNEOBAHO-
MY LKni € nepiog nicnsgii iHayKuii oBynswii, konv cTumyns-
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List SEYHVIKIB y nepioa BBEAEHHS iHAYKTOpa NPU3BOAWTL A0
MiABMLLEHOT CeKpeLlii cTaTeBMX CTEPOIAIB, LU0 30epiraeThes
i nicns ckacyBaHHs Npenapartis. [JogaTtkoBuM [Xeperiom
MigBULLEHOT KOHLEHTPALT cTepoiaH1X ropMoHiB (I1) y paHHi
TEPMiHM CTUMYIbOBaHOI BariTHOCTi € POPMYBaHHS KifbKOX
KOBTWX Tif, perpecisi pyHKLT sikvx BinbyBaeTbCs nicns 6—7
TWKHS [2,16].

OTxe, HawwapyBaHHs cynepdisionoriyHnx KOHLEH-
TpaLlii CTEPOIAHUX FOPMOHIB Y PaHHi TEPMiHK iHAYKOBaHOT
BariTHOCTi B MOEAHAHHI 3 EK30TEHHVIM BBEAEHHSIM recTareHis
CTBOPIOKTH TaK 3BaHE «XMOHE KOMO», HACTILKOM SIKOTO €
MOPYLLIEHHS NPOLIECIB recTaLlifHoi TpaHcdopmaLlii eHgoMe-
Tpito, POpMyBaHHSA HEMOBHOLIHHOTO XOPIOHA | CTBOPEHHS
nepenyMoB sl HEBMHOLLYBAHHS BariTHOCTI, LU0 i BU3Ha-
yunw B migrpynax i3 [P i TA.

[ns posyMiHHS Takoi BMCOKOI 4acTOTW HeBAaY y
nigrpyni 3 A BapTO NpuragaTy, WO aHAPOreHu, 3okpema
T, ytBOptotoTbes 3 1 3a yyacTio hepMeHTiB Lutoxpomy P
450. Tak, xonectepuH MeTabonisyeTbCs B MPErHEHOMOH i3
MnocrnifoBHUM YTBOPeHHsM Hagani 17-OH-nperHeHonoHa,
aerigpoenianapocTepora i IIEA-C [5]. Y 300poBwX XiHOK i3
cpisionoriyHMm nepebirom BariTHOCTi HasiBHI MeXaHi3Mu, Lo
3axuLLaTb OpraHism Matepi Ta nnoga Big sipunisauii. OguH
i3 HMX — 30aTHICTb AodaTkoBoro M1, Wo BMpoOnseTLCS nig
yac BariTHOCTI, 3aBasky cnabkili cnopiaHeHoCTi 4o 5-anb-
(ha-peaykTasu npurHivyaTu nepeTsopeHHs Ty BionoriyHo
aKTVBHILLMA [erigpoTecTOCTEPOH Y TKaHWHAX-MiLLEHSX.
[HWWit — Le apomaTu3aLlis aHapPOreHiB (aHApOCTeHaiony i
T) hepMeHTHMY cCTEMaMW NNALEHTY Ta NEPETBOPEHHS
iX Ha ecTporeHu (ecTpoH Ta ectpagion) [10]. B ymoBax
BYVXiAHOI ANCYHKLIT (hepMEHTHUX CUCTEM (HEOCTATHICTb
21-rigpokcunasu), iHoyKoBaHOI BariTHOCTi HafBWUCOKMIA
piBEHb €HOOrEHHOTO Ta ek3oreHHoro 1 cTae mxepenom
rinepnpoayKLuii aHAPOTEHIB, a iXHiit NopyLUeHMi MeTaboniam
(nipBULLEHA aKTUBHICTb 5-anbga-peaykTasu) obTsxye Bxe
HasiBHY A — NpWYKHY HaMBULLIOT cepen yCix Niarpyn 4acTotn
HEBWHOLLIYBaHHS BariTHOCTI.

OTpuMaHi KniHiYHi pesynsTaTi AaTb 3MOry 3pobuTu
BVCHOBOK LLIOA0 HEAOLINbHOCTI NPU3HAYEHHS MPOrecTepo-
HOBOI NIATPUMKY B paHHi TEpMiHY | TpUMECTpY iHAYKOBaHOT
BariTHOCTi B NALEHTOK i3 NigBuLLeHUM piBHeM 11 HopManb-
HUM piBHEM B-XT".

BucHoBKH

1. MNpu BedeHHi iHOyKOBaHOI BariTHOCTI B MaLliEHTOK 3
€HOOKPUHHUM Henmigasm B aHamHesi Big nodvatky | Tpu-
MECTPY HEOOXiOHO BM3HaYaTU KOHLIEHTPALLito MponaKkTuHy
i B-cyOoamMHWL XOpIOHIYHOrO roHaZoTpONiHY ANs NpU3Ha-
YeHHs! BiAMOBiAHOT TOPMOHAIBHOI MiATPUMKM.

2. KputnyHUMK ans nauieHTok 3 iHaykoBaHo BariT-
HICTIO € mepLui ii TWKHI (riNepKOHLEHTpaLlis TOpMOHIB) Ta
cepenuHa | TpuMecTpy (perpecist oBToro Tina).

3. AexBaTHuI NpUpICT 3-Cy60AMHILY XOPIOHIYHOMO FroHa-
[OTPOMiHY Ha TNi HOPMO- abo rinepnporecTepoHeMIl B XiHOK
i3 rinepaHaporeHieto Ta rineprnponakTMHEMIER NPOTSIOM nep-
LUMX TWXKHIB BariTHOCTI € NOKa3aHHAM A71s CKaCyBaHHS1 €K30-
TEHHOTO BBEAEHHS! reCTareHiB i3 MOXIMBUM NPOAOBXEHHAM
Tepanii nicrns 6—7 TWXKHS Nig KOHTPONEM PIBHS NPOrecTePOHy
Ta -Cy60anHNLLi XOPIOHIYHOMO FOHaAOTPOMIHY B AUHAMIL.

4. TMauieHTKn 3 rinoTanamo-rinodisapHo Heao-
CTaTHICTIO MOBWHHI OTPUMYBATK MOCTINHY rOPMOHAIbHY

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

Original research

MiZTPUMKY recTareHamu Bif, MOYaTKy BariTHOCTi Y BUCOKMX
TepaneBTUYHIX J03aX.

MepcnekTMBM nopanblUMX AochimKeHb. HacTynHi
[OCHIfKEHHS BNAMBY 3aNPONOHOBAHMX CxeM MpoddinaKkTyki
HEBWHOLLYBAHHS BariTHOCTi Ha CTaH MaTKOBO-NNaLeHTap-
HO-NNOAOBOI LMpKynALii y Il TpumecTpi BariTHOCTI AagyThb
3MOry MoninLUMTI NepyUHaTanbHi pesynsTaty.
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UMMyHOrMCcTOXMMUUYECKUE 0cobeHHOCTH 3Ken peccuu

LIMKAOOKCUTreHa3bl-2 npu runepnaa3mu 3HAOMETPUA 6e3 atunuu

H. E. Top6anb*E-°, T. A. 3apopoxHas °f, U. b. BoBk*®EF, B. K. KoHapaTioK®PE,
C. H. KuauxeBuny®t®

'Y «MIHCTUTYT NeanaTpum, akylLepPCTBA U TMHEKOAOTUU UMeHM akaaeMuKka E. M. AykbaHoBor HAMH YkpauHbi», . Knues

A - KOHLENUMA 1 AU3aiH UCCAEA0BaHNS; B — c6op AaHHbIX; C - aHaAK3 U MHTepNpeTauma AaHHbIX; D - HanuMcaHue cTaTbi;
E - pepaktMpoBaHue cTatbi; F - OKOHUATEABHOE YTBEPXAEHWE CTaTby

lMnepnnacTyeckve NpoLecchl 3HAOMETpUs Ge3 aTunuy LOonroe BpEMS SIBRSIOTCS akTyarlbHoi npobnemoit Bo BCceM MUpe, yuu-
TbiBasi COBPEMEHHbIE MO3MLMN OHKOHACTOPOXXEHHOCTY U HapYLUEHUS PENPOAYKTUBHON (YHKLINK.

Llenb pa6oTbl — IMMYHOrMCTOXMMUYECKN U3y4nTb CTENEHW SKCMPECCUMM HOBOTO BromMapkepa LyknookeureHasbl-2 (LIOM-2) npu
pasnuyHbIX BuAAxX runepnnasnn sHpomeTpus 6e3 atunun B obpasliax M3MEHEeHHOW 3HAOMeTpuUanbHoN TkaHn 30 nauueHToK
penpopaykTuBHoro Bo3pacta (39,47 + 1,10 roga).

Marepuans! n metogbl. Y 17 6onbHbix (56,7 %) onpeneneHsl NPOSBREHNS rUNepniasu 3HOOMETPUS B BUAE KENe3ncToi
opmbl, y 11 (36,7 %) — XeneancTo-KNCTo3HOM POopMbI, N0 0AHOMY criyyato (Mo 3,3 %) — B BAE CTPOManbHOM W KUCTO3HO-aTpo-
dryeckomn dopm. Miccnenosanve npoBeseHO COrNacHo CTaHAapTU3MPOBAHHOMY NPOTOKOMY (PUPMbI-NPOV3BOAUTENS NEPBUYHBIX
MOHOKMOHanbHbIX aHTUTen LIOI-2 («Thermo scientificy, kponuysm, paboyee passegerue 1:50-1:100) ¢ ucnonb3oBaHMEM CUCTEMBI
Buayanmusauun UltraVision Quanto Detection System cmpmbl «Thermo scientificy B napadmHoBbix cpesax. O6pa3ubl Jookpa-
LUMBanNM METUNEHOBLIM 3eneHbIM 1 MKCUPOBanK B kaHagckuin 6anb3am. Mcnonb3oBaHbl METoAb 0030pHOM CBETOOMTUYECKOI
mukpockonum (Olympus BX 51, AnoHust). OTMedany nokanuaawuto okpalumeaHus (xxenesa/cTpoma) 1 CTeneHb ero BbIpaXKeHHOCTH
MO VHTEHCMBHOCTM OKpaLumBaHus («0» — oTCYTCTBYET; «1» — cnabasi; «2» — cpenHsisi; «3» — BblpaeHHast).

Pesynktartbl. YcTaHOBNEHO Hannuue akcnpeccum LIOT-2 B cTpoManbHOM KOMMOHeHTe 06pa3LioB SHAOMETpUanbHO TkaHW 60rb-
LUMHCTBa 06CrefoBaHHbIX NaLMeHTOK (B 24 cnyyasx, 80,0 %), 0BHaKO Ero YpoBHY (PUKCMPOBANM TOMBKO Kak CrlabononoXnUTENbHbIE.
B xenesncTbix 3HOOMETPUAMNbHBIX CTPYKTYpaXx Npy Hanuumm runepnnasum aHgoMeTpus 6es atunium yposHu akcnpeccuu LIO-2
OTNNYanuCh OMpeaeneHHol BapnabenbHOCTLIO U 3aBUCUMOCTbIO OT CTPYKTYPHOW nokanuaaumu. Tak, y 16 naumeHTok (66,7 %)
yCTaHOBMeHa ero crabononoxuTensHas akcnpeccus, y 7 obcnenosaHHbix (29,2 %) — CPEaHSISt UHTEHCUBHOCTL OKpaLLMBaHMS!
matepuana. B ogHom cnyyae (4,1 %) onpegeneHa BbipaxeHHas akcnpeccus LIOM-2. B 6 obpasuax (20,0 %) akcnpeccus LIOr-2
B r1nepnnasnpoBaHHOM SHAOMETPUM He ycTaHoBrneHa. Mopdornoriieckue NpraHakv XPOHUYECKOrO 3HOOMETPUTA OTMEYEHD! B
9 uccnegoaHHbIx obpasuax (30,0 %): numdonnasmoumTapHast MHUIETPaLMS!, HapYLUEHVs NCEBAOCTPATUdMKALMM SNUTENNS
KEnes, NN3NC OTAEMNbHbIX ANUTENMarnbHbIX CTPYKTYP Xene3 — 1 NOATBEepPKAEHb! MIMMYHOrMCTOXUMUYECKM (MOMNOXKUTENBHOMN JKC-
npeccven C1-138 B nnasmouuTax).

BbiBogbl. [JaHHbIE UCCTIeA0BaHNS MOTYT CIYXXUTb OHUM W3 KpUTepUEB AndhepeHLMpPOBaHHOTO NOAX0AA K BbIGOPY TaKTHKM
neyeHmnst GOMbHbIX C rUnepnponudepaTMBHON NaTornoruei SHOOMETPUS, B TOM YiCre B NnaHe NpodunakT1kii BO3MOXHOM
3r10Ka4eCTBEHHON TpaHChopMaLmK.

ImyHoricToximiuHi 0cob6AMBOCTI eKcnpecii LMKAOOKCUreHa3u-2 NpU rinepnaasii eHaomeTpin
6e3 aTunii

H. €. Top6aHb, T. A. 3apopoxHa, |. b. BoBk, B. K. KoHaparttok, C. M. KinixeBuu

TpvBanuii yac rinepnnacTuyHi npoLiecy eHgomeTpis 6es atunii — akTyanbHa npobnema B yCbOMy CBITi 3 OrMsiAy Ha Cy4acHi nosuuyii
OHKOHACTOPOXEHOCTi Ta MOPYLLEHHS! penpoayKTUBHOI (OyHKLT.

MeTa po6oTH — iMyHOTICTOXIMIYHO BMBUMTM CTyneHi ekcnpecii Hooro Biomapkepa uuknookeureHasn-2 (LLOM-2) npu pisHmx
BWaax rinepnnasii eHgomeTpis 6e3 atvnii y 3paskax 3mMiHeHoi eHaoMeTpianbHOI TkaHuHY 30 NavieHTOK PenpoLyKTUBHOTO BiKy
(39,47 £ 1,10 poky).

Marepianu Ta metoan. Y 17 xsopux (56,7 %) Bu3Ha4eHi nposieu rinepnnasii eHAoMeTpis sk 3anosucta dopma, B 11 (36,7 %) —
3aro3ncTo-Kicto3Ha opma, no ogHomy Bunagky (no 3,3 %) — sk cTpomanbHa Ta KicTosHo-aTpodbivHa dopmu. [JocnigxeHHs Bu-
KOHas BiANOBIAHO [0 CTAaHAAPTM30BAHOO NPOTOKONY (hipMU-BUPOGHMKA NEPBUHHIX MOHOKIOHaMNbHWX aHTuTin LIOM-2 («Thermo
scientificy, kponsui, poboye posseaeHHs 1:50—1:100), BukopucToBytoun cuctemy sidyanisavii UltraVision Quanto Detection System
cipmm «Thermo scientificy y napacpiHoBux 3pisax. 3pasku fo3abapBntoBany METUIEHOBIUM 3eMeHUM i hikcyBanu B KaHaZACbKui
6anb3am. Bukopuctanu metoam ornsgoBoi ceitnoontuyHoi Mikpockonii (Olympus BX 51, Anowis). BusHadanu nokanisadito
3abapBreHHst (3anosa/cTpoma) Ta CTyMiHb MOr0 BUPaXEHOCTi 3a IHTEHCMBHICTIO 3abapererHs («0» — BigCyTHs; «1» — cnabka;
«2» — cepeHst; «3» — BUpaxeHa).

Pesyniratu. BetaHosunm HasiBHiCTb excripecii LIOM-2 y ctpomarnbHOMY KOMMOHEHTI 3paskiB eHAOMETPIanbHOT TKaHUHY GinbLLoCTi
obcTexeHux nauieHTok (y 24 Bunagkax, 80,0 %), oaHak Aoro pisHi 3achikcoBaHi Tinbku Sk criabonoauTyBHI. Y 3ano3ucTux eHgome-
TpianbHWX CTPYKTYpax 3a HasiBHOCTI rinepnnasii eHoomeTpis 6e3 atunii pisHi excripecii LIOT-2 BigpisHanucs neHoto BapiabenbHicTio Ta
3anexHICTHO Bif, CTPYKTYpHOI nokanisauii. Tak, y 16 naujieHTok (66,7 %) BusiBneHa iioro criabkono3nTuBHa eKCrpecis, B 7 06CTEXeHX
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(29,2 %) — cepepnHst IHTEHCMBHICTb 3ab6apBreHHs Matepiany. B ogHomy Bunazky (4,1 %) BU3Haumnv BupaxeHy excnpecito LIOM-2.
Y 6 3paskax (20,0 %) ekcnpecito LIOI'-2 y rinepnnasoBaHoMy eHOMETpii He BCTaHOBUMW. MopdhomnoriuHi 03HaKW XPOHIYHOMO eHao-
meTpuTy BuaHaumnm B 9 3paskax (30,0 %): nimdponnasmoumtapHa iHinsTpaLis, NopyLLeHHs ncegocTpaTvdikali enitenito 3anos,
ni3nC OKpeMKX eniTeniarnbHUX CTPYKTYP 3aro3 — i NiaTBepAUIM iMyHOrCTOXIMIYHO (Mo3uTuBHOLO ekcnpecieto CLI-138 y nnasmouuTax).

BucHoBku. Pe3ynsrat 4OCHimKEeHHs MOXYTb ByTW ofHUM i3 KpuTEpiiB AndepeHLUiioBaHoro nigxoay Ao BUOOPY TaKTWKW
NiKyBaHHs! XBOPYX i3 rinepnponichepaTMBHOL NATOIOriE EHAOMETPIS, 30KpeMa B acrekTi MpodinakTUkA MOXMBOI 3MOSIKICHOT
TpaHcdopmalyi.

Immunohistochemical features of cyclooxygenase-2 expression
in endometrial hyperplasia without atypia

N. Ye. Horban, T. D. Zadorozhna, I. B. Vovk, V. K. Kondratiuk, S. M. Kilikhevych

Hyperplastic processes of the endometrium without atypia have been an urgent problem for researchers around the world for a
long time, given the current position of cancer alertness and violations of reproductive function.

Objective. To study immunohistochemically the expression level of the new biomarker — cyclooxygenase-2 (COX-2) in various
types of endometrial hyperplasia without atypia in samples of altered endometrial tissue from 30 patients of reproductive age
(39.47 £ 1.1 years).

Materials and methods. Endometrial hyperplasia manifested as glandular in 17 patients (56.7%), glandular-cystic —in 11 (36.7 %),
stromal and cystic-atrophic forms — in one case for each form (3.3 %). The study was carried out according to the standardized
protocol of primary monoclonal antibodies COX-2 manufacturer (Thermo Scientific, rabbit, working dilution 1:50-1:100) using
the visualization system “UltraVision Quanto Detection System” of the Thermo Scientific company in paraffin sections. Samples were
stained with methylene green and mounted using Canadian balsam. In this work we used the methods of optical light microscopy
(Olympus BX 51, Japan) and immunohistochemistry. Localization of staining (gland/stroma) and intensity score were determined
by the stain intensity (0 — no staining, 1 — weak, 2 — moderate, 3 — strong).

Results. The presence of COX-2 expression in the stromal component of the endometrial tissue samples was found from the majority
of the examined patients (in 24 cases, 80.0%), however, its levels were recorded only as weakly positive. In glandular endometrial
structures, in the presence of endometrial hyperplasia without atypia, the levels of COX-2 expression were characterized by some
variability and dependence on structural localization. Thus, in 16 patients (66.7 %) its weakly positive expression was revealed,
in 7 examined persons (29.2 %) — moderately stained material. Intensive COX-2 expression was determined in one case (4.1%).
COX-2 expression in the hyperplastic endometrium was not detected in 6 samples (20.0%). Morphological signs of chronic
endometritis were revealed in 9 investigated samples (30.0 %) — lymphoplasmacytic infiltration, altered pseudostratification of
glandular epithelium, lysis of individual epithelial gland structures which were confirmed immunohistochemically: positive expression
of CD138 in plasma cells.

Conclusions. The study data can serve as one of the criteria for the differential approach to a choice of treatment tactics in
patients with a hyperproliferative endometrial pathology including prevention of possible malignant transformation.

Ha npoTsikeHWM MHOTWX NET akTyarnbHOM ocTaeTcs npobre-
Ma BO3HWKHOBEHUSI MneprnponmgepaTnBHbIX NpoLECCOB
9HIOMETPUS KaK B acrekTe HapyLUEHWIA penpoayKLnK, Tak
11 B CBSI3W C HanM4mMeM OHKonornyeckoro noteHumana [1].
HecmoTpst Ha MCMonb3oBaHNe NPOrPECCHBHBIX TEXHOIO-
TUIA B AMarHOCTUKE runepnasuii v NonunoB SHAOMETPUS
(ynbTpa3sByKOBOE MCCNEAoBaHNE OpraHoB Maroro Tasa,
TMCTEPOCKONUS), U3BECTHBIX «30M10TbIX CTAHAAPTOB» B
BepumKaLmm aTMX AUArHo30B (MaTorncTonornyeckoe
uccnenoBaHre, UMMYHOMVCTOXMMUS), BXKHBIM aCneKToM
0CTaeTCs NOMCK HOBbIX BUONOMNYECKUX MapKepoB, NO3BO-
NALLMX NPOU3BOANTL aHaNM3 NoTEHLMana 3nokayecTBeH-
HOCTM, KOHTPONMpoBaTb 3pheKTUBHOCTL NPOBOAUMOTO
NeYeHmst U MPOrHO3MPOBaTh BO3HUKHOBEHME PELIMAMBMPO-
BaHus npoLecca.

YKkasaHHble acnekTbl obycrnosnueaioT Heobxo-
OUMOCTb NMoKCKa MHHOBALMOHHOW TEXHOMOrNU, Co-
yeTawlLLel He TOMbKO BbICOKYH YYBCTBUTENbHOCTH W
CMeunUYHOCTb, HO U BO3MOXHOCTb LUMPOKOrO Mpu-
MEHeHUs1 B NpakTUKe: Hamm GbINo NPUHATO peleHne B
MOJb3Y BAXXHENLLETO 3BEHA B BO3HVKHOBEHUN 1 Pa3BUTUM
BOCManMTENbHOW peakuun uuknookcurenassl (LOI) —
remcogepxallero hepmeHTa, CBA3aHHOMO C KNETOYHON
mMeMOBpaHoi, U3BECTHOrO Kak npocTarnaHaMH3IHAO-
nepokcuacuHTasa (COOTBETCTBEHHO knaccudukauum

«International Union of Biochemistry and Molecular
Biology») v kaTanuampytoLLero peakLmo npespaLleHus
apaxuaoHOBOW KUCNOTLI B NpocTarnaHanH H2.

LieAb pa6otbi

VIMMYHOTMCTOXMMIYECKM UCCNenoBaThb CTENEeHM 3KCrpec-
cvm LIOT-2 npy pasninyHbix Biaax runepniasum sHaoMe-
Tpust 663 aTUNAN Y JKEHLLMH PENPOAYKTUBHOIO BO3pacTa.

MaTepMaI\bI U MEeTOAbl UCCAEAOBaAHUA

IMMYHOTUCTOXMMUYECKM U3y4EHA CTEMEHW 3KCMPEccumn
mapkepa LIOI-2 B obpasuax M3MeHEHHOW 3HAOMETPU-
anbHo TkaHu 30 NauMeHTOK penpoayKTUBHOMO BO3pacTa
(39,47 + 1,10 roga) Mpm pasnuyHbIX BUAaX runepnnasvm 6e3
aTunum (1cnonb3oBaHa HoBast KnaccudmkaLms runepnna-
3um aHgomeTpus, npeanoxeHHas BO3 B 2014 r., cornac-
HO KOTOPOW rMNepnnasuio pasfensitoT Ha rynepnnasmio
6e3 aTunum 1 rnepnnasvio ¢ atunueit). ViccnegosaHue
MPOBELEHO COrNacHoO CTaHAaPTU3NPOBAHHOMY MPOTOKOSTY
PUPMbI-NPON3BOANTENS NEPBUYHLIX MOHOKIOHAMbHbIX
aHtuten CD-138 («Thermo scientificy, MbllwmHble, pabo-
yee passeneHue 1:10-1:20) 1 MOHOKNOHANbHBIX aHTUTEN
LIOr-2 («Thermo scientificy, kponuybu, pabodee passe-
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Aenne 1:50-1:100) ¢ Mcnonb3oBaHMEM CUCTEMbI BU3ya-
nu3aumm UltraVision Quanto Detection System coupmbl
«Thermo scientificy B napacuHoBbIx cpesax. O6pa3Libl
[00KpaLUVBanM METUMEHOBbLIM 3eMeHbIM 1 IMKCUPOBaN
B KaHaackuit 6anb3am. Micnonb3oBaHbl METOAbI 0630pHON
ceetoonTiyeckorn mukpockonun (Olympus BX 51, AnoHus)
1 UMMYHOTUCTOXMMUK. VccnenoBaHne npoBedeHo no
CTaHaapTHO METOAVKe Ha AenapadHPOBaHHBIX Cpe3ax.
OTmevanu nokanusaumio okpaLLvBaHus (enesa/ctpoma).
[MonyyeHHbIA pesynsTaT OLEeHNBank Ka4eCTBEHHO MO NHTEH-
CMBHOCTY OKpaLLMBaHmst: «0» — oTcyTCTBYET; « 1» — criabas;
«2» —cpepHss; «3» — BblpaxeHHas. MatemaTtuyeckyto
06paboTKy faHHbLIX MPOBOAWN C UCTONb30BAHNEM CTaH-
[apTHbIX npoueayp ¢ nomolbto Microsoft Excel.

Pe3yabTathbl

[ncTonornyecku Yy BCEX NAUNEHTOK BepuduumMpoBaHa
runepnnactuyeckaa naronornd aHnomeTpMaanon TKaHu
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6e3 Hanuuus aTunum (KPUTEPWUA BKMKOYEHWS), COracHo
nocnepaHen knaccudmkaym BOOS [2].

Y 17 (56,7 %) 6onbHbIX onpeAeneHbl NposiBreHus
rUNepnnasmm 3HAOMETPUS B BIULE XENe3nCToh hopMbl
6e3 atunuu; 11 (36,7 %) XeHLMH UMenn 3aknyeHme
0 )KENesncTo-KUCTO3HON (hopMe runepnnasum aHAo-
meTpusa 6e3 atunuu; no ogHomy cnyyato (no 3,3 %)
BEPMULMPOBaHbI CTPOMarnbHas U KUCTO3HO-aTpotu-
yeckasi hopMbl runepnasvm sHAoMeTpus 6e3 atunum
COOTBETCTBEHHO.

lMpu npoBegeHUM UccrnesoBaHUs yYnUTbIBaNM MOp-
cbornornyeckme NprU3Hakm XpOHUYECKOTO SHAOMETPUTA,
KoTOpble 0TMeYanum nouTny Tpetv nauneHTok—B 9 (30,0 %)
obpasuax. OTMeueHbl NprU3Hakv NMMdonnasMoLuTapHoi
VHUNETPALMK, HapyLLEHWS NCEBAOCTpaTUUKALIAN SnK-
TENMSI KENES, NU3NCa OTAEMbHBIX ANUTENMANbHBIX CTPYKTYP
xenes (puc. 1-4), koTopble Bbinv NOATBEPKAEHE! UMMYHO-
TUCTOXMMMYECKM C NOMOLLIbHO MONOXUTENBHOI 3KCNPECccum

CD-138 B nnasmouuTax (puc. 5, 6).

ISSN 2306-4145

Puc. 1. XXenesucras runepnna-
315 SHAOMETpMS 63 aTnum Ha
¢hoHe nmdonnasmoLmTapHoii
MHunbTpaumun. OkpalumsaHme
reMaToKCUNUH-303MHOM. Mu-
Kkpocbotorpachust. ¥Y8. x200.

Puc. 2. XXenesuctas runepnna-
31151 HROMeTpUs 63 aTunun Ha
(boHe HapyLLeHMs nceBaoCTpa-
Tumkauum 1 gecksamauun
anutenus. OkpaluuBaHue re-
MaTOKCUINH-303uHOM. Mukpo-
¢ororpacpus. ¥8. x200.

Puc. 3. Xeneauctas runepn-
naaus sHpoMeTpus 6e3 atnium
Ha hoHe BoCnanuTernbHoro
npouecca. JIM3nc CTpyKTypHbIX
9MEMEHTOB 3NUTENUS Xenes.
OkpaluvBaHue no BaH [M30HY.
Mwukpocpotorpadms. Y. x200.

Puc. 4. Yuactok xenesuctoi
runepnnasnu aHZoMeTpus
6e3 aTunum ¢ xenesncTo-Kic-
TO3HbIMY CTPYKTYpami Ha hoHe
BOCManuTenbHOro npouecca.
OkpalnBaHue remaToKkcu-
TINH-3031HOM. MukpodboTorpa-
us. ¥YB. x100.

Puc. 5. Xeneaucro-kuctosHas
runepnrasus 3HaoMeTpus 6e3
atunumu Ha doHe Bocnanu-
TenbHoro npouecca. Monoxu-
TenbHas akcnpeccus CD-138
B NNasmMaTUyeckux Knetkax.
Mukpodpotorpacous. ¥YB. x100.

Puc. 6. Xenesucras runepn-
nasus aHaomeTpus Ges atu-
MWK C 04arom CTpoManbHoM
rvnepnnasuu Ha oHe Bocna-
nuTenbHoro npouecca. Momno-
XuTenbHas akcnpeccus CD-138
B NNasMaTU4eckux Knetkax.
Mwkpodpotorpadust. ¥YB. x200.
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7 Puc. 7. CreneHb akcnpeccun
90 LIOr-2 y naumeHToK penpogyk-
TUBHOIO BO3paCTa C runepnna-

80 3ueit 3HAOMETpMS B3 atnnum.
0 W) Kenesst

60 ECrpomva

50

40

30

20

10

0 I

Cnaboe okpalumBaHue OkpaluvBaHue cpegHei BbipaxeHHOe okpalunBaHue
(0-1 6ann) MHTeHCcUBHOCTM (1-2 Banna) (2-3 6anna)

Puc. 8. Xenesuctas runepn-
nasus sHgometpus 6es atu-
nuu. FeTeporeHHas akcnpeccus
LIOr-2 B ctpome (aunddysHo
0-1 6anna) ¢ Mukpoo4arom
akcnpeccun LOM-2 cpepHeii
cTenenn (2 6anna). Mukpodo-
Torpacus. YB. x100.

Puc. 9. Xeneaucro-kucrosHas
runepnnasus aHpometpusi Ge3
atunuu. Cnabo BbipaxeHHas
akcnpeccus LIOT-2 B cTpome
(0-1 6ann). MukpodhoTorpadhus.
¥B. x200.

Puc. 10. CtpomanbHas ru-
nepnnasus sHaometpus 6e3
atunun. Oyaru ¢ eAnHNYHBIMI
Xenesamn 3KCnpeccnpoBaHms
LIOr-2 (1-2 6anna). Mukpocho-
Torpacus. YB. x200.

Puc. 11. CtpomanbHas runepn-
nasns sHpoMeTpus 6e3 atunuu.
Okenpeccus LIOM-2 B xenese
(1-2 6anna). MukpodoTorpa-
cus. YB. x200.

Puc. 12. XXeneaucTo-kucTosHas
runepnnasus aHgomeTpus 6e3
atunuu. Akenpeccus LIOT-2 B
xenese (1-2 6anna). Mukpo-
¢ortorpachus. ¥Y8. x100.

Puc. 13. Ouvar xenesucroit
runepnnasum sHaomeTpus 6e3
atunuu. Akcnpecens LIOT-2 B
xenese (2 6anna). Mukpodo-
Torpacust. YB. x100.
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Tabnuua 1. CpaBHuTenbHas xapaktepuctuka csowcts LIOM-1 n LIOT-2

LinknookcureHasa-1 LinknookcureHasa-2

HenpepbIBHbIN CUHTES B OpraHuame B HopMe kneTkamu He npoayumpyeTcs

He Tpebyet uHaykum Ansi cuHTesa [MpomyKUMs CTUMYNMPYETCS NPOBOCTIANMTENbHBIMIA
LMTOKVHaMY 1 pakTopamu pocTa

AHanus vccneposannin akenpeccun LIOM-2 nokasan
9KCMPECCUI0 MOHOKIOHAMbHBIX @HTUTEN B LMTONNasme
ANUTENNS XENes, a Takke CTPOMbI y GoMnbLUMHCTBA nauy-
eHTOK — B 24 (80 %) cnyyasx, ofHako xapaktepru3oBancs
onpeneneHHol BapuabenbHOCTbIO N 3aBUCHMOCTBIO OT
CTPYKTYPHOW nokanuaawum (puc. 7).

Mcxons M3 nomyyeHHbIX pesynstaTos, B CTpOMarb-
HOM KOMMOHEHTE rMnepniasMpoBaHHOTO 3HAOMETPUS
6e3 atvnum grkcMpoBanu TOMbKO cnabononoxuTenbsHole
3HaueHws akcnpeccum LIOT-2 (0—1 6ann), 4to MoxeT ObiTh
OTPaXeHWeM €ero MOCTOSIHHOTO HanmM4Msi B MUHUMAIbHO

MoxeTt nNpoun3BOANTLCSH NOYTU BCEMU
KneTkamu opraHuama

BbipabaTbiBaeTcst TONbKO CreLmduYeckuMm KieTkamm

KoHuenTpauus LIOr-1 B opraHnsme
craburnbHa

HaunHaeT npoayLmpoBaTbCst nocre CTUMYnsLK;
KOHLIEHTpaL/si HapacTaeT BMECTE C aKTUBHOCTbIO
BOCManeHus

[Mpoayumpyer npoctarnaHauHbl, y4acTsytoLLme B
peanusauumn BoCnanuTenbHOro oTeeta

lpoayumpyeT npocTarnaHanHbl Ans
noaaepXaHns HopmasnbHbIX (yHKLMIA

3HAYMMO CTENEHW B U3MEHEHHOW SHAOMETPUANBHON TKaHK
y GonbLUMHCTBA Takux nauueHTok (puc. 8, 9).

YT0 KacaeTcs XeneanucTbix SHAOMETPUANBHBIX CTPYK-
TYp, TO CMEKTP CTENEHEN NHTEHCUBHOCTY 3HaueHui LIOT-2
B HWX BbIn pasHoobpasHbIM: y 16 (66,7 %) naumeHToK ero
3Kcnpeccus onpeaeneHa kak cnabononoxurensHas (puc.
10), y 7 (29,2 %) obcnenoBaHHbIX — CPEAHSS UHTEHCHB-
HOCTb OKpaluBaHWs matepuana (puc. 11, 12), B 0QHOM
cnyyae (4,1 %) - BbipaxeHHas akenpeccys LIOT-2 (puc. 13).

Y 6 (20,0 %) xeHwumH akcnpeccus LIOT-2 B runepnna-
3MpOBaHHOM 3HAOMETPUN He OOHapyXeHa.

06cyxaeHue

Bronoruyeckas v nporHocTyeckas ponb NPesonyXoneBoin
MaTornorum, a IMEHHO ee NponMdepaTMBHbLIX (OpM, 3aKITHo-
4aeTcs B pUCKe BO3HUKHOBEHWS! IHBA3VBHOM KapLUHOMBI,
yTo TpebyeT Gonee arpeccuBHoO NevebHON cTpaTernm
(XMpypruyeckoro NeYeHnst Unu NpPeBEHTUBHON Tepanum).
3OT0 CTaBWT Ha MOBECTKY AHS BOMPOC O HEOBXOAUMOCTH
rnovcka MornekynsipHo-6uonornyeckux Mapkepos, obna-
JaLLUX NPEaUKTOPHBLIM 1 MPOrHOCTUYECKUM 3HAYEHUEM
ANS LIKPOKOTO Kpyra MauMeHTOK C MPeaonyxoneBbiMu
3abonesaHusimMu [3].

Pak aHOOMeTpUst B CTPYKTYpE KEHCKOW OHKOnornye-
CKoM 3ab0neBaeMoCTV 3aHMMaET NUAMPYIOLLME MO3ULMUK.
3a nocrnegHee JecSTUNETUE OTMEYEH HEYKIOHHBIA POCT
aToro 3abonesaHws, a Takke YeTKO ChopMMPOBABLLIASCS
TEHOEHLMS K OMOMNOXEHMI0 NaTonoryeckoro npotecca. Mo
[aHHbIM COBPEMEHHOM Hay4HON NuTepaTypbl, npobnemy
paka 3HOOMETPUS ANS NaLMEeHTOK penpomLyKTUBHOTO BO3-
pacTa Hy»HO paccMaTpuBaThb B UHOM KITto4e — 1 C MO3vLmMm
3TMOIOTNM 1 MaToreHesa, ¥ C No3nLMmn nevenus, peabunu-
Tauum n npodunakTuky [4—6).

B nogaenstowem npoueHTe HabniogeHUn pak 3H-
[OMETPUS y MONOABLIX — 3TO NPOAOIKEeHWe npobnembl
[06poKaveCcTBEHHON r1nepnponudepaTMBHON NaTonoruy
penpoayKTUBHON CUCTEMbI, B YaCTHOCTW, €e HEeCBOEB-
pemMeHHasi AMarHoCTuKa W HeafekBaTHOe nevyeHune, 6e3
yyeTa reHeTUHECKON U 3MUreHETUYECKON COCTaBMSHOLLMX
aTMonaToreHe3a KOHLENLWW runepnponuagepaumn 1 Kax-
LieporeHesa penpoayKTUBHbIX OpraHoB [7].

Mpu HanNU4UKM JETEPMUHUPOBAHHBIX PUCKOB rUNep-
nponudepaLmnm Ha hOHE XPOHUYECKOTO BOCMANMTENBHOTO
npoLiecca BO3HUKAET T0KaNbHOE U CUCTEMHOE CHUKEHNE
3aLLUMTHBIX MEXaHU3MOB, koTopoe hopMupyeT Cpedy Ans
aKTVBaLMM MONEKYMNAPHBIX MPOBOCTANUTENbHbIX (DAaKTOPOB,
CTUMYTAILIMM KCTPECCHN MATPUKCHBIX METaNNoNpoTenHa3
1 @KTUBALMM LIMKITIOOKCUIeHasbl-2 — MaBHOro CTUMYNSATopa
CWHTe3a MpocTarnaHaMHOB, KOTOpbIE, B CBOK O4Yepenb,
CTUMYNUPYIOT TPAHCKPUNLMIO (haKkTopa pocTa SHAOTENNS
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opraHuama

COCYZI0B Y €ro PELIeNnTOpOB, akT1BaLMs Y KOTOPbIX Habrio-
[iaeTcs npw Bcex nponudepaTnBHbIX npoLeccax, B TOM
yucne npu HeoaHruoreHese. Ha atom oHe nponcxogmt
NCKaxeHne (YHKLMOHUPOBAHUS aHTU-anonTOTUYECKNX
CUCTEM, YTO CO3MAET YCIOBUS AMNsl HEKOHTPONMPYEMOTo
knetouHoro aenexus [8—10].

B opraHusme yenoBeka CyLLecTByeT 2 BuAa 3TOro
epmerTa. LIO-1 aBnseTcs KOHCTUTYTUBHON — paboTaet
MPaKTUYECKN MOCTOSIHHO W BbIMOMHSET (DU3MONOrNYECKM
BaXHble (hyHKLMM Bronornyeckoro obbekTa. LIOr-2 — MHo-
rorpaHHa 1 uHayumbenbHa, HauynHaeT (PYHKLMOHMPOBATh
Mpw OnpeseneHHbIX CUTyauusiX, HanpyUMep, Npy Bocnanu-
TenbHOM npouecce. LIOM-2 moxeT BbiTb NpumMeHeHa kak
YHMBEpCanbHbIA Mapkep BOCMANMUTENLHOTO OTBETa opra-
HWU3Ma Hapsay ¢ 0BHapyXeHNeM NnasmaTnyecknx KIeTok
UV VHBIX MPU3HAKoB Bocnanerus. IHocTpaHHble aBTopbl
npuBOZAT yoeauTenbHble AaHHble 06 3pdeKTMBHOM UC-
Monb30BaHUK 3TOro hepMeHTa B CUTyaumsx, [ae NoMMMO
pesynsTaToB pa3BUTWS BOCMANMUTENLHOIO NpoLiecca ecTb
BbICOKMI OHKOMOTMYeCKuiA noTeHuman knetok [11] (mabn. 7).

B 2016 . bpuTaHckme yyeHble ycTaHoBum, yto LIOT-y-
npaensiemas BblpaboTka npocTarnaHauHa-2 pakoBbIMU
KneTkamy CTUMynNMpyeT MeauaTopbl BOCMANUTENBHOTO
npoLiecca B Onyxonu 1 cnocobCTBYET ee AanbHenemy
nporpeccumpytoLLiemy pocTy. B To Bpems, kak cneumdmnyeckas
pakoBasi kneTka, umetoLas aecpmumt LIOT, nameHseT Boc-
nanuTenbHbI NPOdUb Ha y4acTKe onyxomnu, yBenuumsas
MPOTMBOONYXONEBLIE MEAMATOPbI, NMO3BONSET 3aMyCTUTb
MpOLECC MIMMYHO32BUCUMOTO YTHETEHUS OMYXOMW 1 MOXET
6bITb OOHUM U3 KINHOYEBBIX MOMEHTOB B MEPCMEKTVBHBIX MOA-
X0Aax K KOMMIIEKCHON Tepanuu onyxornesbix npoLieccos [12].

YT10 Kacaetcs XeHCKoW pPenpofyKTUBHON cdepsl,
COBpEMEHHbIe OHKororu casaabieatoT LIOIM-2 ¢ Bocnanexun-
€M W HeonnacTuyeckon TpaHcopmaumen Bbicokoamd-
(hepeHUMpOBaHHbIX KNETOK MOMOYHOW xenesbl, rae ero
aKcmpeccust IPKO BbIpaXeHa 1 cnocobCTBYET pasBUTUIO
OHkonornyeckoro npouecca [13].

B vccnepoBaHmmn aCTPOreH-no3nTUBHOW MVHWM OryXO-
NeBbIX KIETOK aeHOKapLIMHOMbI 1 MHBA3VBHOW NPOTOKOBOA
KapLMHOMbI MOMOYHOM Xenesbl MaeHTUULMpOBaHa CBSA3b
psina BernkoB 1 YPOBHEN VX 3KCTIPECCHM, aCCOLMMPOBaHHbIX
c kackagom LIOr-2, buocuHTesom u katabonmamom npocta-
rmaHanHa-2 ¢ MeTacTasnpoBaHeM paka MONOYHOM xene-
3bl, YTO OTKPbLIBAET HOBbIE MOMEKYNSIPHBIE NYTH B TEpanim
aToro 3abonesanus [14]. MogTBepOEHNEM BO3MOXHbIX
CTepona-acCcoLMmMpoBaHHbIX CBA3e nameHeHun LIOM-2 B
SHOOMETPUN TaIoKke CryXuT paboTa ¢ KynsTUBMPOBAHNEM
CTpOMabHbIX KIETOK in Vitro; 06Hapy»eHo, 4To akcnpeccys
LIOr-2 mogynupyetcs npuMeHeHneM actpagumona [15].
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Ecrnu roBoputb 0 runepnponudepatuBHbx 3abore-
BaHUSX MaTku, TO HeAaBHEe aMepuKaHCcKoe vccrnenosa-
HWe NpefCcTaBuno AaHHble 06 OBLIHOCTU reHeTUYecKoro
€[/HCTBA 3T1ONaToreHe3a afeHoMI1o3a 1 SHAOMETPUO3a,
3aKITI0YaloLLEECS B CXOKECTU anmenbHOro nonumopdmama
B MPOMOTOPHOM yyacTke reHa LiOr-2, 4to MoxeT 6biTb Au-
arHoCTUYECKM MapKepoM B MOBBILLEHUM PUCKa Pa3BUTUS
3TVX 3abonesaHui [16].

OBHapyxeHo Hanuune akenpeccun LIOr-2 8 72 % cny-
YyaeB SHOOMETPUONAHBIX aleHOKapLIMHOM. YCTaHOBMEHO,
4TO EAMHCTBEHHbIM JOCTOBEPHBIM (haKTOPOM, BIUSIHOLLM
Ha CHWXeHMe 1 6e3peLanBHYI0 BbDKBAEMOCTb BOMbHbIX
C 3HOOMETPUOVNHON KapLMHOMOV Tena MaTtku, SBnseTcs
BbicOkasi akcnpeccus LIOM-2 B knetkax onyxonu [17], He-
KOTOpble MCCNEeAoBaTeNM OTMETUMN KOPPENALMI0 pocTa
OMyXONW 1 CTENEHWN aHrNOreHe3a C HamM4MeM BbICOKOM
creneHm akenpeccun LIOM-2 n npocTarnaHavHOB B Crydasix
afeHoKapLymHOMbI aHaomeTpust [18].

Mbl ycTaHOBUAW, YTO NpW HaNWYUKU TUNepnnasnmn
3HAOMETpUS 6e3 aTunuK y XeHLWH penpoayKTUBHOIO
Bo3pacTa otTmevaetcs akcnpeccusi LIOM-2 B 80 % cnyvaes.
OgpHako criegyeT OTMETUTL ee BapuabenbHOCTb — B 60rb-
LUMHCTBE CITy4aeB — KaK 04aroBbIX MPOSIBIEHMIA KNIETOYHON
3KCMPeCCcUN B AMHUYHBIX JKenesax 0 CPefHel CTeneHu
3KCMPECCUM B HE3HAUNTENBHOM KONMYeCTBE HabntoaeHui.
MNoBbiweHHOe coaepxanue LIOM-2 B runepnnasvpoBaH-
HOM 3HZOMETPUM MOXHO OOBSICHUTL B MEPBYIO OYepesb
3KCMPECCUEN LUTOKMHOB, KOTOPbIE MOTYT MHULMMPOBATb
cuHTe3 LIOM-2, a Taioke BnusiH1eM acTporeHoB Yepes MPHK
Ha obpasosanue LIOM-2 [19-21].

PaHHss MaHudecTaums HEKOHTPONMPYEMOro Kre-
TOYHOTO [ENEHUSI MOXET MPOSIBASTLCS B MOBbILIEHUN
akcnpeccun LIOT-2. Takue naumeHTKu HyxgatoTes B nep-
COHMULIMPOBAHHOM 06CNEN0BaHNM B CBSA3W C BOIMOXHBIM
Hanuumem runepnponndepaTUBHLIX MOPAXKEHNIA B APYTX
opraHax-MuLLEeHsIX. BO3MOXXHOCTb OLiEHKM 6a3NCHbIX OCHOB
VHZYKUMW KIETOYHOTO pocTa, 0COOEHHO B YCIOBMSIX OMy-
XOrneBom TpaHChopMaLK KNETOK, — HEOTbeMIemMas YacTb
rPamMOTHOTO NOAXOAA K YNPABMEHNO M MOHUTOPUPOBAHNIO
KIETOMHOM aKTUBHOCTM, OTKPLIBAET HOBbIE NEPCNEKTHBLI B
NPOoUNaKTUKE 1 NIEYEHUM TMNePNPONMAaTUBHBIX NPOLEC-
COB KEHCKOMN penpoayKTUBHOM Cdepbl.

MonyyeHHble pesynsTaThbl — NOATBEPXKAEHNE npa-
BUINBHOCTY (DYHKUMOHANBHOTO NOAXoAA B U3YyYEHUM TU-
nepnnacTM4ecKyX NPOLECCOB SHAOMETPUS], MOCKOMbLKY 3TO
MO3BOMSIET NEpPenTU K naTtoreHeTM4eckn 06oCHOBaHHOMY
MyTV B NEYEeHUM N NPOUNaKTHKe NOJOGHBIX N3MEHEHNI,
HanpaBNeHHbIX HA HOpPManM3aumnio (yHKLMOHANLHOMO 1
MOPONOMMYECKOr0 COCTOSHUS 3HOOMETPUS.

BbiBoabl

1. Y XeHLUMH penpoayKTUBHOO BO3pacTa C rvnepnna-
CTMYECKUMU NpoLieccaMn SHAOMETpUS Be3 aTunmum noyTy
B TpeTn (30,0 %) crnyyaeB rMCTONOTMYECKM OTMEYEHbI
MPU3HaKV XPOHNYECKOro 3HAOMETPUTA, YTO MOATBEPKAEHO
VIMMYHOTUCTOXMMUYECKN No3nTHBHBIM CD-138 1 sBnsieTcs
CBIAETENLCTBOM YHaCTUs BOCMAMNTENBHOMO npoLecca B
3TMONaToreHese rmnepnnacTUYecKNX N3MEHEHMIA.

2. BaxHbIM KpUTEPHEM MNEPnacTUYECKVX UBMEHEHNI
3HAOMETPMAIbHOM TKaHW Be3 aTunum SBNSeTCs yCTaHoBe-
Hue Tonorpadum akcnpeccum LIOI-2 — cnabononoxuTens-

Has akcnpeccust (0—1 6ann) B cTpOMarnbHOM KOMMOHEHTE
runepnnasMpoBaHHoro aHgometpus 6e3 atunum y 80 %
naumneHToK. B KenesucTbix CTpyKTypax runepnnasupo-
BaHHOrO 3HOOMETpUs 6€3 aTunuM OTMEYEH BEChb CMEKTP
WHTEHCMBHOCTM 3HadyeHuin LIOM-2: ot cnaboBbipaxeHHON
cTeneHw ee akcnipeccuu (0—1 6ann) y 6onbLunHCTBa nauw-
€HTOK — 66,7 %, CpeaHei UHTEHCYBHOCTM 3KCMPECCUn — Y
29,2 % 60onbHbIX [0 BblpaxeHHon akcnpeccun LIOM-2 B
opHom cnyyae (4,1 %).

3. [laHHble nccnenoBaHns No U3yYeHU0 MOMeKynsp-
HbIX OCHOB KITETOMHOrO MeTabonuama, ycTaHaBnMBaeMble
VMMYHOTUCTOXMMWUYECKUM METOLOM, MOTYT CIyXUTb [0-
CTOBEPHbIM KpuTeprem AnddepeHLMPOBaHHONO NoAxoaa
K BbIOOpY TaKTWKW NedeHns GonbHON U NporHo3a nponu-
(hepaTtuBHO natonoruu 3HAOMeTpus, TpebytoLero 6onee
TILaTeNbHOrO HabMoAEHNS N aKTUBHOW TaKTUKU BELEHUS
Cryyasi npu BblpaxeHHoW akcnpeccumn LIOM-2 B aHOome-
TpUanbHbIX KNETOUYHbIX CTPYKTYpax B NraHe npodnnakTykm
BO3MOXHOW 3M0Ka4eCTBEHHON TpaHc(opmaLmu.

MepcnekTMBbI AanbHeMWKUX HayYHbIX UCCnenoBa-
HUI. [pogomKkatoTcs UCCnenoBaHNs Mo COMOCTaBMEHNIO
runepnnasun sHgomeTpus 6es atunuu ¢ rvnepnnasven
SHOOMETPUS C NPOSIBNEHUSIMW aTUNUK ANS YCTAHOBINEHNS
pomnu MapkepoB ManurH13aLmum.
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The aim of the study is to examine the correlation between the endothelial dysfunction indices and the clinical class of the disease
before and after the operation in patients with varicose disease of the lower extremities.

Materials and methods. In total, 69 patients with varicose disease of the lower extremities were examined, with preoperative and
long-term postoperative measurements of homocysteine, nitrotyrosine and eNOS by the immunoassay analysis.

Results. The results of dynamic changes in endothelial dysfunction indices in 69 patients with varicose disease of the lower
extremities, examined before and after an operation, were analyzed. A significant correlation between the mean values of
homocysteine, nitrotyrosine and eNOS with the clinical class of lower extremity varicose vein disease (LEVVD) has been
determined.

Conclusions. A significant decrease in the indices of homocysteine, nitrotyrosine and increased eNOS was observed long
term following operation compared to the initial values before it. It has been established that the homocysteine values were
relatively stronger correlated with the patient’s age than with the LEVVD clinical class, and nitrotyrosine and eNOS were
relatively higher correlated with the LEVVD class than with the patients’ age.

AuHamMika nokasHUKIB eHAOTeAiaAbHOI AMCOYHKLII A0 Ta NicAs onepauii
Y XBOPUX Ha BapUKO3HY XBOPOOY HMXKHIX KiHLiBOK

A. 10. PasaHos, 0. B. MamyHuak

MeTa po60TK — BUBYMTU Y XBOPUX HA BapWKO3HY XBOPOOY HMXKHiX KiHLiBOK (BXHK) B3aeEMO3B'30k MOKa3HMKIB eHAoTENianbHOI
ANCYHKLT 3 KNMIHIYHUM KacoM 3aXBOPOBaHHSA [0 Ta nicns onepawyii.

Marepianu Ta metogu. O6¢Texunm 69 nauieHTiB i3 BapuKO3HO XBOPODO HIMKHIX KiHLIIBOK.

MeTonom iMyHODEepPMEHTHOTO aHani3y BU3HaAYMK PiBHI FOMOLIMCTETHY, HITpoTUpo3uHy Ta eNOS [0 Ta y BigganeHi TepMiHm nicns
onepatlji.

Pesynkrari. BUB4Mnu anHamiuHi 3MiHM nokasHuKiB enpoTenianbHoT AMCEYHKLT Y XBOPUX Ha BapyUKO3HY XBOPOOY HIMKHIX KIHLIIBOK,
kX obCTeXMNN 0 Ta nicns onepawii. Busisunu BiporigHUi B3aeMO3B'30K CepeaHiX 3HaYeHb MOKa3HMKIB FOMOLMCTEIHY, HITpO-
TMpo3unHy Ta eNOS i3 kniHiyHum knacom BXHK.

BucHoBku. BctaHoBynM BiporigHe 3HWXEHHS! NOKa3HWKIB FOMOLMCTEIHY Ta HITpOTUPOo3uHy, nigsuiieHHs eNOS y BigaaneHi
TepMiHu nicns onepadii NOPIBHAHO 3 BUXIAHUMM 3HAYEHHAMM. 3HAYEHHSI FOMOLMCTEIHY BiJHOCHO BULLE KOPENtOE 3 BIKOM na-
LieHTa, HiX i3 kniHivHUM knacom BXHK, a HiTpoTuposnHy Ta eNOS — BiJHOCHO BHLLE kKopertotoTb i3 knacom BXHK, Hix i3 Bikom
nauieHTiB.

AvHamMKMKa noka3aTenen IHAOTEAMAAbHOW AUCHYHKLMM AO U NOCAE OnepaLUu
y 60AbHbIX BAPUKO3HOW 60AE3HBIO HUKHUX KOHEYHOCTEN

A. 10. PaszaHos, 0. B. MamyHuak

Llenb pa6oTbl — 13yunTb Y 60MbHBIX BAPUKO3HOM BOME3HbI0 HIKHUX koHewHocTel (BEHK) B3anMocesab nokasateneit aHgote-
NnanbHON ANCEHYHKLNM C KIMHUYECKM KIaccoM 3aborneBaHus 10 1 nocrne onepawuy.

Marepuansi n metogbl. O6cnenosanu 69 60MbHbLIX BAPUKO3HON BONE3HBLIO HIBKHIX KOHEYHOCTEN.

MeTomom VIMMyHOd)epMeHTHOFO aHanusa onpeaenanu ypoBHW roMouncTenHa, HUTPOTUPO3NHa W eNOS fo v B otaaneHHsle
CPOKM nocne onepawuuu.

Pesynbratbl. M3yumnn guHamuyeckne M3MeHeHus nokasatenen SHAOTennanbHoOM AMCGyHKUMM Y 69 GonbHbIX BapUKO3HO
60nesHbI0 HUKHUX KOHEYHOCTel, obecnenoBaHHbIX 40 1 nocne onepaumn. OnpeneneHa AOCTOBEPHas B3aMMOCBSA3b CPEAHNX
3HaYeHuI nokasateneil romouucTenHa, HUTpoTuposnHa n eNOS ¢ knnuHuyeckum knaccom BBHK.

BriBofbl. OTMeYeHO JOCTOBEPHOE CHINKEHME NMOKa3aTenem roMOLMCTENHA 1 HUTPOTUPO3uHa U noBbiLleHne eNOS B oTaaneHHbIe
CPOKY NOCre onepaLny B CPAaBHEHUM C UCXOAHBIMU 3HAYEHNAMU. YCTAHOBMEHO, YTO 3HAYEHMWS FOMOLWICTENHA OTHOCUTENBHO BhILLE
KOPPENUPYIOT C BO3pacTOM NauMeHTa, YeM C KnnHudeckum knaccom BBHK, a HutpotuposnHa n eNOS — oTHOCHTENBHO BblLle
KoppenupytoT ¢ knaccom BBHK, yem ¢ Bo3pacTom nauueHToB.
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A modern study of the venous system pathology has per-
mitted to reconsider a number of provisions concerning
aetiology and pathogenesis that may directly affect the
diagnosis and therapeutic tactics and, in particular, the
concept of endothelial dysfunction (ED) in patients with
lower extremity varicose vein disease). In particular, the
role of ED as a link of LEVVD pathogenesis has not yet
been properly defined [1].

Itis known that endothelial cells synthesize and secrete
biologically active substances that are vasoconstrictors,
vasodilators, involved in the processes of inflammation,
thrombosis, proliferation and the vascular wall remodeling.
ED is defined as an imbalance between relaxing and con-
strictive factors, between anti-and procoagulant mediators
or growth factors and their inhibitors [2].

The method of assessing the ED severity is evaluation
of these substances or endothelium-damaging factors blood
content, levels of which are correlated with ED. [3].

Accurate mechanisms of ED development in chronic
venous insufficiency of the lower extremities remain un-
derstudied and venous hypertension, stasis, ischemia /
hypoxia of tissues and vascular walls, free radical damage,
cytokine action, hyperhomocysteinemia, endogenous and
exogenous intoxication are of key importance [4-6].

Of note, nitric oxide (NO) plays a key role in the mech-
anisms of ED. A decrease in NO concentration leads to
vasoconstriction in veins, stimulation of platelet aggregation,
platelet and leukocyte adhesion. [7]

NO is a product of the NO synthases (NOS), which
convert L-arginine to NO and L-citrulline. In terms of effects
on vascular venous dysfunction, the most important one
is endothelial nitric oxide synthase (eNOS), which is an
enzyme of endothelial cells and cardiomyocytes. Therefore,
the role of eNOS is decisive in the pathophysiological effects
of NO on the vascular bed, including the venous one [8,9].

One more significant biological marker of oxidative
stress is 3-nitrotyrosine, which is identified as a marker of
inflammation and NO production. Assessment of its plasma
concentration is a marker of NO-dependent affections in
vivo [10-12].

Possible pathogenetic mechanisms of the homocys-
teine influence on the vascular wall, including the venous
one, are under discussion: disorder of the endothelium
dependent vasodilatation, oxidative stress, contributing to
proteins and lipids peroxidation due to increased super-
oxide dismutase production, as well as to the increased
thrombogenesis and coagulation. It is generally recognized
that homocysteine is an atherogenic factor that plays an
important role in the early stages of atherogenesis: inhibition
of endothelial cell growth, prooxidative effects, mitogenic
effects on smooth muscle cells, stimulation of proteins
accumulation and collagen biosynthesis.

The result of these processes is the development of
ED, and then structural and geometric changes in the
vascular wall [13]. However, the effect of homocysteine on
the venous wall endothelium functional change in LEVVD
is understudied.

These substances are involved in the biochemical
processes occurring in the venous endothelium, and can
be the trigger point of damage, resulting in endothelial and
leukocyte activation, which is the starting point of venous
inflammation. Repetitive episodes of inflammation in the en-

dothelium lead to chronic recurrent injury in the venous wall,
which in its turn leads to the vein wall remodeling [14,15].

The purpose

The purpose of the study is to examine the correlation
between the endothelial dysfunction indices and the cli-
nical class of the disease before and after the operation
in patients with varicose disease of the lower extremities.

Material and methods

A total of 69 patients were examined. They were divided
into three clinical groups:

1) 23 patients with C3 clinical class of the disease;

2) 23 patients with C4 clinical class of the disease;

3) 23 patients with C5-C6 clinical class of the disease.

Criteria for inclusion in the study: patients with primary
LEVVD of C3-C6 clinical classes classified by CEAP,
non-operated previously.

Exclusion criteria of the study: patients with primary
LEVVD of CO-C2 clinical classes according to CEAP clas-
sification; patients with congenital, secondary or unidentified
LEVVD etiology; previously operated patients.

Additionally, 15 clinically healthy persons were exa-
mined.

Examination of healthy persons and patients with
LEVVD included preoperative and long-term postoperative
measurements of homocysteine, nitrotyrosine and eNOS,
by sandwich enzyme immunoassay technology following
the manufacturer’s instructions, using standard test systems
and photometer “Sunrise TS” (Tecan, Austria) at the Depart-
ment of Laboratory Diagnostics and General Pathology of SI
“Zaporizhzhia Medical Academy of Postgraduate Education
of the Ministry of Health of Ukraine”.

For measuring these markers, blood plasma sampling
was performed in patients using the following procedure: 1
ml of sodium citrate was collected into the test tube, added
with 9 ml of whole blood on the wall of the test tube. Then
it was shaken and mixed. The blood was centrifuged (no
later than 30 minutes after the collection) at 3.000 rpm for
15 minutes. Plasma was drawn into two 1.5 ml eppendorf
tubes and stored in a freezer at -20 °C.

Commercially available enzyme-linked immunosorbent
assay (ELISA) system kit (Axis-Shield, Norway) was used
to determine the total serum homocysteine concentration;
nitrotyrosine was measured by ELISA using a kit “Hbt
nitrotyrosine” (HyCult Biotechnology, Netherlands) and
levels of eNOS — an ELISAKit for Nitric Oxide Synthase 3
Endothelial (NOS3) (Cloud-Clone Corp., USA).

Statistical data processing was performed taking into
account the principles of evidence-based medicine. The
database was compiled by means of the Excel software,
according to the original documentation with patients’ med-
ical records. Statistical calculations were performed using
the Statgraphics Plus for Windows 7.0 software package
for data statistical analysis.

To describe the selective normal distribution of quan-
titative characteristics, the mean values and the standard
errors of the mean as M + m were calculated.

Consistency of the values characterized by the normal
distribution was verified. The results were considered sta-
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Table 1. Results of endothelial dysfunction indices determination before surgery depending on the LEVVD clinical class

ED indices, units Clinical group
Healthy individuals, n =15 C3,n=23 C4,n=23 C5-C6,n=23

Homocysteine, mmol/l 8.01£0.28****** 21.28 £2.36""Y 27.97 £1.90" 36.47 £3.21
Nitrotyrosine, pg/ml 13.71 £ 0.82%***** 34.07 +3.29""Y 49.03 +£2.43"Y 80.85+10.5
eNOS, ng/ml 96.4 +0.81%** 63.07 £7.04" 41.51+2.34" 33.46 £2.91

*: the difference is statistically significant between the healthy individuals and the C3 clinical group patients, P < 0.05; **: the difference is statistically significant between the healthy
individuals and the C4 clinical group patients, P < 0.05; ***: the difference is statistically significant between the healthy individuals and the C5-C6 clinical group patients, P < 0.05;

V: the difference is statistically significant between the patients of the clinical groups C3 and C4, P < 0.05; "*: the difference is statistically significant between the patients of the clinical
groups C3 and C5-C6, P < 0.05; "*": the difference is statistically significant between the patients of the clinical groups C4 and C5-C6, P < 0.05.

Table 2. Results of endothelial dysfunction indices determination in the long-term after the operation depending on the clinical class of LEVVD

ED indices, units Clinical group

Healthy individuals, n=15 C3,n=23 C4,n=23 C5-C6,n=23

Homocysteine, mmol/l 8.01£0.28* ™ *** 15.24 £0.98" 1.16+1.21 10.01 £0.56
Nitrotyrosine, pg/ml 13.71£0.82* ** ** 28.56 +1.08"" 24.30 £0.71"Y 18.30 £1.12
eNOS, ng/ml 96.4 +0.81* ** = 68.66 + 1.23""" 79.14 £ 1.69"" 84.39 +£0.92

*:the difference is statistically significant between the healthy individuals and the C3 clinical group patients, P < 0.05; **: the difference is statistically significant between the healthy
individuals and the C4 clinical group patients, P < 0.05; ***: the difference is statistically significant between the healthy individuals and the C5-C6 clinical group patients, P < 0.05;
V: the difference is statistically significant between the patients of the clinical groups C3 and C4, P < 0.05; **: the difference is statistically significant between the patients of the clinical

groups C3 and C5-C6, P < 0.05; *": the difference is statistically significant between the patients of the clinical groups C4 and C5-C6, P < 0.05.

tistically significant, if the probability level of the test was
lower than the predetermined significance level P < 0.05.
Data comparison for quantitative values was performed
with the help of the lognormal approximation to a normal
distribution (two-tailored T-student test) for small samples.

Results

The obtained results are presented in Tables 1, 2.

As it follows from Table 1, all the studied ED indices
significantly differed between groups of healthy persons
and LEVVD patients. It was found that the mean values
of homocysteine in patients with class C3 of the disease
were significantly higher as compared to those in healthy
persons by 2.7 times (t = 4.5; P < 0.05), to patients with
class C4 — by 3.5 times (t = 8.4; P < 0.05) and with class
C5-C6 — by 4.6 times (t=7.1; P < 0.05).

A similar dynamics of changes was observed when
comparing the mean values of nitrotyrosine: its value was
higher by 2.5 times (t = 4.9; P < 0.05) in patients with class
C3, by 3.6 times (t = 8.5; P <0.05) in patients with class C4
and 5.9times (t=5.1; P <0.05) in patients with class C5-C6
than in healthy individuals. The mean eNOS values also
significantly differed between the patients and the healthy
individuals, but had the opposite correlation nature: values
were higher in healthy persons than in patients with C3 by
1.5 times (t = 3.8; P < 0.05), with C4 —by 2.3 (t=18.4; P <
0.05) and with C5-C6 — by 2.9 times (t = 17.1; P < 0.05).

Acomparative analysis of mean values between groups
of patients with different LEVVD classes also revealed sig-
nificant differences differed reliably. Thus, the mean values
of homocysteine between groups of patients with class C3
and C4 (t = 2.2; P < 0.05), as well as C3 and C5-C6 (t =
3.8; P <0.05) significantly differed from the mean values of
nitrotyrosine: C3 and C4 (t = 3.6; P < 0.05), as well as C3
and C5-C6 (t = 4.2; P < 0.05). The mean values of eNOS
between groups of patients with class C3 and C4 (t = 2.9;
P <0.05), as well as C3 and C5-C6 (t = 3.9; P < 0.05) also
differed significantly, but had opposite dynamics of changes.
The difference between the groups of patients with class C4

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

and C5-C6 was: for homocysteine — t = 2.3; P < 0.05; for
nitrotyrosine —t=2.9; P <0.05; foreNOS —t=2.2; P <0.05.

Consequently, the higher LEVVD clinical class was the
higher mean values of homocysteine and nitrotyrosine and
lower mean value of eNOS were.

In order to establish the nature and strength of the
correlation between LEVVD clinical lass, the age of patients
and the studied substances concentrations, the correlation
analysis was performed. It was found that there was a
positive moderate correlation between the class of LEVVD
and homocysteine (r = 0.468; P < 0.05) and nitrotyrosine
(r=10.593; P < 0.05), and a moderate negative correlation
with eNOS (r = -0.582; P < 0.05).

The same correlation pattern was found for the factors
of age and homocysteine (r = 0.600; P < 0.05), nitrotyrosine
(r=0.511; P <0.05)and eNOS (r =-0.329; P < 0.05). More-
over, the stronger correlation was revealed for the studied
values of “age — homocysteine” if compared to “LEVVD
class —homocysteine” and the weaker correlation — for the
values “age — nitrotyrosine” and “age —eNOS”, if compared
to the values “LEVVD class — nitrotyrosine” and “LEVVD
class — eNOS”, respectively.

After 12 months, the operated patients were re-exa-
mined (Table 2).

The analysis of the results showed that in the long term
after the operation, the absolute values of homocysteine
were reduced in 23 (100 %) of patients, nitrotyrosine —in 16
(69.5 %) and an increase in eNOS was noted in 21 (91.3 %)
of the examined patient.

As shown in table 2, all the studied ED indices sig-
nificantly differed between the groups of healthy persons
and LEVVD patients. It was found that the mean values of
homocysteine in patients with class C3 were significantly
higher than those in healthy persons (t = 5.8; P < 0.05), as
well as in patients with C4 (t = 2.1; P < 0.05) and C5-C6
classes (t = 2.7; P < 0.05). A similar dynamics of changes
was observed when comparing the mean values of ni-
trotyrosine between healthy individuals and patients with
C3class (t=9.9; P < 0.05) as well as between C4 (t = 9.6;
P <0.05) and C5-C6 classes (t=2.9; P <0.05). eNOS mean
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values also significantly differed between the patients and
the healthy persons, but had the opposite correlation: in
patients with C3 (t = 16.7; P < 0.05), C4 (t=7.8; P < 0.05)
and C5-C6 (t=9.1; P < 0.05).

A comparative analysis of the mean values between
groups of patients with different LEVVD classes also demon-
strated significant differences. Thus, the mean values of
homocysteine between the groups of patients with classes
C3 and C4 (t=2.6; P <0.05), as well as C3 and C5-C6 (t
=4.6; P < 0.05) significantly differed from the mean values
of nitrotyrosine: C3 and C4 (t=3.3; P < 0.05), as well as C3
and C5-C6 (t = 6.5; P < 0.05). The mean values of eNOS
between the groups of patients with classes C3 and C4
(t=5.0; P <0.05), as well as C3 and C5-C6 (t = 10.2;
P < 0.05) also differed significantly, but with opposite dy-
namics of changes. The difference between the groups of
patients with classes C4 and C5-C6 was: for homocyste-
ine —t=0.8; P> 0.05, for nitrotyrosine — t = 4.5; P < 0.05,
foreNOS —t=2.7; P < 0.05.

Discussion

Consequently, in the long term after surgery, the higher
the initial class of the disease was, the significantly lower
mean values of homocysteine and nitrotirosin were, while
the mean eNOS values were higher.

Thus, in patients with LEVVD before surgery, there
was the significant increase in the mean values of homo-
cysteine and nitrotyrosine, as well as the reduction in eNOS
with an increase in the clinical class of the disease. In the
long term after the operation, an opposite correlation was
noted: the decrease in the mean values of homocysteine
and nitrotyrosine, and the increase in eNOS with the initial
class of the disease increasing.

Acomparative analysis of the changes dynamics of the
studied ED indices before and after the operation, depen-
ding on the respective clinical class, showed a significant
decrease in the mean values of homocysteine (for class C3,
t=2.4,P<0.05,for C4-t=7.5,P <0.05, for C5P=0.05,
for C4 -t =9.8, P <0.05, for C5-C6 —t =5.9; P < 0.05),
for C4 —t=8.1; P <0.05) and nitrotyrosine (for class C3 -t
=2.1,P<0,05, for C4 —t=9.8, P < 0.05, for C5-C6 -t =
5.9; P < 0.05) as well as an increase in eNOS (for C4 —t =
13.0; P < 0.05; for C5-C6 — t = 16.7; P < 0.05), except for
class C3 (for class C3 -t =10.78; P < 0.05).

Comparison of the indices in the long-term after the
operation with the values in healthy persons showed that
the content of homocysteine and nitrotyrosine remained
significantly 1.9 (t = 5.8; P < 0.05) and 2.1 times (t = 9.9;
P < 0.05) higher in patients with the primary C3 class,
respectively, while eNOS was 1.4 times (t=16.7; P < 0.05)
lower, for class C4 they were 1.4 (t=2.1; P<0.05)and 1.8
times (t = 9.6; P < 0.05) higher, respectively, while eNOS
was 1.2 times (t = 7.8; P < 0.05) lower, and for class C6
these indicators were 1.2 (t = 3.5; P < 0.05) and 1.3 times
(t = 3.4; P < 0.05) higher, respectively, but eNOS was 1.1
times (t = 9.6; P < 0.05) lower.

Thus, pronounced chronic ischemia (hypoxia) contri-
butes to eNOS suppression and, consequently, reduction
in NO concentration. However, the concentrations of homo-
cysteine and nitrotyrosine are significantly increased. In the
long term after the operation, more significant changes in the

reduction in homocysteine and nitrotyrosine concentrations
as well as eNOS activity enhancement with the initial class
of the disease increasing are due to a more pronounced
reduction in chronic ischemia (hypoxia) compared with its
initial severity.

Conclusions

1) Endothelial dysfunction in patients with LEVVD is
characterized by a significant increase in the mean abso-
lute values of homocysteine, nitrotyrosine and a decrease
in eNOS values compared to healthy persons, and after
the operation, a significant decrease in the mean absolute
values of homocysteine, nitrotyrosine and an increase in
eNOS values compared to the preoperative indices of the
corresponding clinical class of the disease.

2) Patients with LEVVD before the operation demon-
strated a significant increase in the mean values of ho-
mocysteine, nitrotyrosine and a decrease in eNOS with
increasing in the clinical class of the disease. In the long
term after the operation, it was found that the higher the
initial clinical class of LEVVD was, the significantly lower the
mean values of homocysteine and nitrotyrosine and higher
the mean values of eNOS were.

3) In the long term after the operation, the mean values
of homocysteine and nitrotyrosine remained significantly
higher, while those of eNOS were lower than the same
indices in healthy persons.

4) The absolute values of homocysteine are relatively
stronger correlated with the patient's age than with the
clinical class of LEVVD, while nitrotyrosine and eNOS are
relatively stronger correlated with the LEVVD class than
with the patients’ age.
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The paper presents the results of the study on proliferation and biofilm formation by Staphylococcus aureus and Staphylococcus
epidermidis under the influence of cell-free extracts obtained by the author’s method and containing derivatives of probiotic strains
Bifidobacterium bifidum and Lactobacillus reuteri.

The aim of this work was to study the ability of cell-free extracts containing derivatives of probiotics Bifidobacterium bifidum and
Lactobacillus reuteri to influence proliferation and biofilm formation by staphylococci in vitro, to evaluate the prospects of their use
for the correction of microecological disorders and adjuvant therapy of staphylococcal infection.

Materials and methods. Cell-free extracts were obtained from commercial strains B. bifidum and L. reuteri by the authors’ method.
Reference strain of S. aureus ATCC 25923 and clinical isolate of S. epidermidis were used as a test cultures. The investigation
of the proliferation and biofilm formation by staphylococci was carried out by spectrophotometric method using a microtiter-plate
reader “Lisa Scan EM” (Erba Lachema s.r.0., Czech Republic).

Results. It has been established that the effect of cell-free extract on proliferation and biofilm formation depends on the type
of extract and on the species of staphylococcus. Among the five studied extracts, only one significantly inhibits the proliferation
and biofilm formation of both staphylococci species. It is the cell-free extract, obtained from L. reuteri culture, grown in its own
disintegrate supplemented with glycerol and glucose. The proliferative activity of S. aureus is sensitive to the L. reuteri derivatives
while the proliferative activity of S. epidermidis is sensitive to the B. bifidum derivatives. The filtrates of disintegrates have stimulatory
effect, while the filtrates of cultures have inhibitory effect on the staphylococcal proliferation. The biofilm formation by S. aureus is
significantly inhibited by B. bifidum derivatives and is stimulated by L. reuteri derivatives. The biofilm formation by S. epidermidis is
stimulated by derivatives of bifidobacteria and does not change in the presence of derivatives of lactobacteria in the growth medium.

Conclusions. Obtained results indicate a high bioregulatory potential of cell-free extracts of probiotic origin and the possibility
of drugs development for microecological disorders correction on their basis. They also confirm that the method of obtaining
probiotic derivatives with bacteriotropic activity through precursor-directed biosynthesis is promising. Cell-free extract, obtained from
L. reuteri culture, grown in its own disintegrate supplemented with glycerol and glucose, exhibits pronounced anti-staphylococcal
activity in vitro. After confirming efficacy in vivo, it can be recommended for the adjuvant therapy of staphylococcal infections.

Mponidepauia Ta bionriBkoyTBOpeHHA cTadin0OKOKIB in vitro nia BnAMBOM
6e3KAITUHHUX eKCTPaKTiB NPo6ioTMUHOrO NOXOAKEHHS

0. B. KHuw, 0. 10. IcaeHko, €. M. babuu, M. M. Monos

MeTa po6oTn — gocniguti 3natHicTb GE3KMITUHHMX eKCTPaKTIB, WO MICTATb AepusaTu npobioTukie Bifidobacterium bifidum i
Lactobacillus reuteri, Bnnmeatv Ha nponicepalito, BionniBkoyTBOPEHHS CTaChiNOKOKIB in Vitro, OLHAT NEPCNEKTUBHICTb IXHBOTO
3aCTOCYBaHHS Ans KOPEKLiT MIKpOeKonoriYH1X nopyLUeHb Ta af’toBaHTHOI Tepanii CTadifloKOKOBUX iHKDEKLIIN.

Marepianu Ta meToau. Be3kniTUHHI EKCTPaKTM OTPUMYBanM 3 KOMepLinHUX WTamis B. bifidum i L. reuteri 3a po3apobnerum aBTo-
pamu MeToLOM. FK TECTOBI KynbTypy BUKOpucToByBanu pedpepeHc-wtam S. aureus ATCC 25923 i kniHivHwii isonsiT S. epidermidis.
Mponicbepalito, GionniBkoyTBOPEHHsI CTachinoKOKIB AOCAimKyBanu CnekTpothOTOMETPUYHAM METOLOM, BUKOPUCTOBYHOUM MIKPO-
nnaHLWEeTHWI aHanisatop «Lisa Scan EM» («Erba Lachema s.r.o.», Yecbka Pecny6nika).

Pesynbrartu. BetaHoBunu, Lo edekt 6e3kniTMHHOMO eKCTpakTy Ha nponidepaliio Ta 6ionniBKOyTBOPEHHS 3anexuTb Bid BUAY
eKCTpaKTy 1 Buay cradinokoka. Cepen 5 eKCTpakTiB, KOTPI AOCMIAMNK, TiNbKW OAWH iCTOTHO MpurHidye nponicdepalio Ta Gio-
NNiBKOYTBOPEHHS 060X BUAiB cTadhinokokiB. Lle GeskniTMHHMIA eKCTpaKT, Lo OTPUMaHWIA i3 KynTypu L. reuteri, sika BUpOLLEHa
y BNacHoMy AesiHTerpati 3 AodaBaHHAM rMilepuHy, riokosun. MponidhepaTuBHa akTUBHICTL S. aureus YyTnvMBa OO BRAMBY
noxigHux L. reuteri, a nponichepatmBHa akTuBHIiCTb S. epidermidis — fo BnnvBYy noxigHux B. bifidum. ®instpatn gesiHterparis
MatoTb CTUMYNSATOPHY, a (inbTpaTh KynbTyp — iHribiTopHy Aito Ha nponicdepaLito cTadinokokis. bionniBkoyTBOpeHHs S. aureus
CYTTEBO MPUrHiYyeTLCA NiA Aieto aepusartis B. bifidum i nocunioeTbes nig BNNMBOM AepuBartiB L. reuteri. BionniBkoyTBOPEHHs!
S. epidermidis ctumynioeTbcst fepuBatamu GipinobakTepilt i He 3MIHIOETLCS 3a HAsIBHOCTI B POCTOBOMY CepeaoBHLLI fepuBaTiB
nakTobakTepii.

BucHoBKku. Pe3ynbraTi cigyath Npo BUCOKWIA GioperynsatopHuii noTeHLian 6e3kniTMHHIX eKCTPaKTiB NPOBIOTUYHOTO MOXOMKEHHS!
Ta MOXIIMBICTb CTBOPEHHS Ha iXHil OCHOBI Mpenaparis Ans KopeKLiii MIKpoekonoriYHuX nopyLueHb. BoHW Takox NiATBEpMKYOTH
NepCnekTUBHICTb METOAY OfepKaHHs AepuBaTia npobioTuKiB i3 6akTepiOTPONHOK aKTUBHICTHO LLMISIXOM KEPOBAHOTO NPeKypcopamu
BiocuHTe3y. BeskniTMHHMIA eKCTPaKT, OTPUMaHWIA 3 KynbTypu L. reuteri, ika BUpOLLEHA Y BNAaCHOMY Ae3iHTerpaTi 3 JofaBaHHAM
rMiLepyHY Ta rMIoKo3u, POAEMOHCTPYBAB BUPaXEeHY NPOTUCTadiNIOKOKOBY aKTUBHICTb in vitro. Micns nigTBepmKeHHs edpeKTUBHOCTI
in vivo BiH Moxe ByTu pekoMeHA0BaHUI Ans af’toBaHTHOI Tepanii CTaginoKoKOBUX iHGEKLA.
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Mpoaudepauus u 6uonreHKoobpa3oBaHUe cTaGpUAOKOKKOB in Vitro noa BAUSHUEM Kntouesble croa:

6eCKAETOUHBIX IKCTPAKTOB NPO6UOTHUECKOrO NPOUCXOKAECHUSA ngfé‘ae;f;“b'e
0. B. Kribiw, E. 10. UcaeHko, E. M. Ba6uu, H. H. Monos npoNvigepaLys,
61onaeHKoobpaso-

Lienb paboTbl — nccnenoBartb CnocobHOCTb BECKINETO4HbIX SKCTPAKTOB, CopepxalLux AepusaTbl npobuoTtnkos Bifidobacterium  BaHue, AepuBaTbl
bifidum v Lactobacillus reuteri, BnvsiTs Ha npondbepaLnio 1 G1onneHkoobpasoBaHm1e CTachUIOKOKKOB in Vitro, OLIEHUTL NMEpCNekTUB-  MPOBHUOTHKOB,
HOCTb WX NPUMEHEHUSI 41151 KOPPEKLIM MUKPOIKOMOTMYECKNX HApYLLIEHWI 1 abOBAHTHOM Tepanum CTadUoKOKKOBbIX MHAbekumin.  Bifidobacterium
Marepuans! n MeToAbl. BECKNETOUHbIE SKCTPAKThI MOMyYank U3 KOMMEPHECKVX WTammoB B. bifidum v L. reuteri pa3pabotaHHbiM f;fgggécﬁ us
aBTOpaMV METOAOM. B kauecTBe TeCTOBLIX KynbTyp vcronb3oBan pecbepeHc-wtamm S. aureus ATCC 25923 n KMHUYECKWIA U3onsT ;
S. epidermidis. iccnepoarue nponudepaliym n bronneHkoobpasoBaHus CTacmnokoKKoB MPOBOAUIN CNIEKTPOPOTOMETPUHECKUM getgtehn’lococcus
METOLIOM C MUCMONb30BaHMEM MUKPOMMAHLLIETHOTO aHanu3aTopa «Lisa Scan EM» («Erba Lachema s.r.o.», Yewuckas Pecny6nvika). aurg u)s/

’
Pesynetathl. YcTaHOBNEHO, 4TO 3¢heheKT 6eCKNETOMHOro SKCTPaKTa Ha nponudepaLmio n bruonneHkoobpasosaHne 3aBUCUT OT  Staphylococcus
BIAa 3KCTPaKTa 1 Biaa crachnnokokka. Cpean nccneaosaHHbIX 5 SKCTPAKTOB TOMBKO OAMH 3HAYNTENbHO NoAaBnseT nponudepa-  epidermidis.
LMo 1 GronneHkoobpasoBaHue 060MX BUAOB CTathUIIOKOKKOB. OTO BECKNETOUHbIN SKCTPAKT, MOMyYeHHbIN U3 KynbTypbl L. reuteri,
BbIpALLEHHOV B COGCTBEHHOM [iE3UHTErpaTe ¢ AobaBMneHueM rmuuepuxa 1 miokosbl. MponndepatveHas akTBHOCTL S. aureus 5. —
uYBCTBUTENbHA K BO3AEICTBMIO MPON3BOAHBIX L. reuteri, a nponudepatneHas akTMBHOCTb S. epidermidis — K BOSAEUCTBUIO MPO-  yieanunsckuin
13BOaHbIX B. bifidum. ®unbtpaTthl Ae3nHTErpaToB 06nagatoT CTUMYNMPYIOLLMM, @ PUALTPaTbI KyNbTYP — YTHETAIOLWMM JEACTBUEM  kypHan. - 2019, -
Ha nponudepaumio cTadunokokkos. buonneHkoobpasosaHue S. aureus 3Ha4MTENBHO NOLABNAETCS NOA BNWSIHUEM LEPVBATOB 225%4N!5‘l((:)115)- -

B. bifidum v ycunueaetcs nog BNusiHWeM aepusartos L. reuteri. BuonneHkoobpasosaHwe S. epidermidis ctumynupyetcs fepusa-
Tamu GucnaobakTePUin N He N3MEHSIETCS B NPUCYTCTBIW AEPMUBATOB NakTobaKTepuin B pOCTOBON Cpeae.

BbiBoAbl. Pesynsrathl CBALETENLCTBYIOT O BICOKOM GMOPETYNSTOPHOM MOTEHLMane GeckneTouHbIX 9KCTPaKToB npobuo-
TUYECKOTO MPOUCXOXAEHNS U BO3MOXHOCTW CO34aHUS Ha WX OCHOBE MpenapaTtoB Ansi KOPPEKLMM MUKPOIKOIOTNYECKNX
HapyLueHnn. OH Takke NOATBEPXKAAOT NEPCNEKTUBHOCTL MeToAa NOMyYeHNs AepuBaToB NPOBGUOTUKOB C 6aKTEPUOTPONHON
aKTUBHOCTBIO MyTEM YNPaBSiEMOro Npekypcopamu GMoCKHTe3a. BeCKNETOUHbI 3KCTPAKT, MOMyHeHHbIN U3 KynbTypbl L. reuteri,
BbIpaLLEHHOM B COBCTBEHHOM Ae3unHTerpare ¢ JobaBneHeM rMuLepuHa U roKo3bl, IPOAEMOHCTPUPOBAN BbIPaXEHHYH NPo-
TWBOCTa(UITOKOKKOBYH aKTUBHOCTb in Vvitro. MNocne noateepxaeHns 3peKTUBHOCTM in Vivo OH MOXET BblTb pekoMeHJ0BaH
NS adbloBaHTHOW Tepanum CTagumOKOKKOBbLIX MHGEKLWIA.

Among the more than 70 species of the genus Staphy-
lococcus, the most pathogenic for humans is Staphylo-
coccus aureus. It persistently colonizes approximately
20 % of the human adult population. The main biotopes
that S. aureus colonizes: the anterior nares and skin. It is
considered the main causative agent of nosocomial and
community-acquired infections [1,2]. There are many known
factors of S. aureus virulence and pathogenicity: degrada-
tive enzymes, pore-forming toxins, superantigens, immu-
nostimulatory exo-proteins and others [3]. S. aureus can
cause both acute and chronic infectious processes. Acute
infections are generally caused by planktonic cells. In this
case, the production of secreted toxins and exo-enzymes is
the main pathogenicity factor. In contrast, chronic infections
are associated with the ability of S. aureus to attach to host
tissues or implanted medical devices, to form a biofilm and
persist in this state for a long time [2—4].

Traditionally considered, that Staphylococcus epider-
midis is a harmless commensal that lives on human skin.
By preventing the attachment of pathogenic staphylococci,
it provides colonization resistance of mucous membranes
and skin. But S. epidermidis can cause an infectious
process in newborns, immuno-compromised patients
or patients undergoing surgery, with multiorgan patho-
logy. The widespread use of medical devices has made
S. epidermidis the most clinically important opportunistic
agent that often causes nosocomial infections [4,5]. The
main pathogenicity factor of S. epidermidis is the ability
to biofilm formation [5,6].

Today, quite a lot of work has been devoted to the study
of biofilm formation by bacteria of S. aureus and S. epider-
midis species [1-3,7]. Biofilm formation protects microbial
cells from antimicrobial agents, the host's immune system
and makes them more difficult to eliminate [2]. The resis-
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tance of bacteria in the composition of a biofilm can be in
tens of thousands of times greater than the resistance of
the same microorganisms in planktonic form [8]. In recent
years, an active search for substances and compounds with
anti-biofilm activity has been conducted. It was found out
that cationic antimicrobial peptides varnerin and hominin can
not only prevent biofilm formation by coagulase-negative
staphylococci, but also actively destroy the formed biofilm
[9]. Bacteriocins also had an inhibitory effect on biofilm
formation in vitro [10]. It has been shown that enzymes can
have different effects on biofilm formation: while DNAse can
inhibit, a-galactosidase can stimulate this process [11]. The
enzyme oligoribonuclease effectively suppresses the ex-
change of chemical signals between individual bacterial
cells. It can be used to stop or prevent the biofilm formation
by bacteria [8].

The development of new effective drugs with antimi-
crobial and anti-biofilm activity is one of the priorities of
the modern pharmacological industry [8,9,17]. The ability
of some species of staphylococci to inhibit biofilm forma-
tion and destroy the biofilms formed by other species of
staphylococci suggests the promise of finding effective
regulators of this process among natural microbial anta-
gonists [7]. Recently, in vitro studies and clinical trials have
accumulated much evidence of the effect of probiotics on
infectious agents through a competition and counteraction.
However, data on the use of probiotics as tools to prevent
the formation or destruction of preformed biofilms is not
enough [12,13,20,21]. Considering the natural antagonism
of probiotics in relation to conditionally pathogenic and
pathogenic microorganisms, it seems logical to search for
antimicrobial and anti-biofilm substances among probiotic
derivatives.
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The aim

The aim of this work was to study the ability of cell-free
extracts containing derivatives of probiotics Bifidobacterium
bifidum and Lactobacillus reuteri to influence proliferation
and biofilm formation by staphylococci in vitro, to evaluate
the prospects of their use for the correction of microeco-
logical disorders and adjuvant therapy of staphylococcal
infection.

Materials and methods

Two commercial probiotic strains were used as sources of
biologically active structural components and as producers
of metabolites. These were B. bifidum No 1 (from medical
product “Bifidumbacterin-Biopharma”, JSC “Biopharma”,
Ukraine) and L. reuteri DSM 17938 (from medical product
“BioGaia”, BioGaia AB, Sweden). Five types of cell-free
extracts have been studied: L —filtrate of L. reuteri disinte-
grate; ML — filtrate of L. reuteri culture, grown in L. reuteri
disintegrate; MLG - filtrate of L. reuteri culture, grown in
L. reuteri disintegrate supplemented with 0,8 M (73.7 g/l)
glycerol and 0.4 M (72.1 g/l) glucose; B — filtrate of B. bifi-
dum disintegrate; MB — filtrate of B. bifidum culture, grown
in B. bifidum disintegrate.

Test samples were obtained by the authors’ method
[14]. Disintegrates were obtained by physical method
of disintegration. It was a multiple freezing-thawing of
the microbial mass. To obtain the disintegrate, cell sus-
pension in physiological saline with optical density of 10.0
units according to the McFarland scale measured using
the Densi-La-Meter (PLIVA-Lachema, Czech Republic)
was exposed to 10 cycles of freeze-thawing according to
the following regimen: freezing — passive cooling in freezing
chamber of Samsung RB29FSRNDSA refrigerator down
to -23 £ 1 °C, heating — in water bath at 37 + 1 °C up to
complete thawing.

Cultures were obtained by cultivating of probiotic
microorganisms in their own disintegrates. To this end
the probiotic suspension in physiological saline of turbidity
10.0 units on the McFarland scale was added into disinte-
grate in 1:9 ratio and cultured at 37 £ 1 °C for 72 hours in
anaerobic conditions.

Disintegrates and probiotic cultures grown in their own
disintegrates were centrifuged at 3000 g for 10 minutes
in order to remove remained cells and cellular debris.
Supernatant was passed through sterile membrane fil-
ters with pore diameter of 0.2 micron (Vladipor, Russian
Federation).

Coagulase-positive reference strain S. aureus ATCC
25923 (from the Museum of Microorganisms of IMI NAMS,
Kharkiv) and coagulase-negative clinical isolate S. epi-
dermidis Ne 558 (from the Collection of Microorganisms
of the Laboratory of Respiratory Infections Prevention of
IMI NAMS, Kharkiv) were used as a test cultures. The
test cultures were cultivated overnight aerobically at
37°C on appropriate solid nutrient medium. It was blood
agar.

Preparation of the inoculum: after verifying the purity
of the culture, few colonies from the overnight incubated
agar medium were emulsified in a physiological saline for
obtaining a suspension of turbidity 0.5 on the McFarland
scale.

Assessment of biofilm formation by staphylococci.
Staphylococcal biofilms were obtained in sterile 96-well
polystyrene microtiter plates (JSC “Eximcargotrade”,
Ukraine) by modified S. Stepanovic’s microtiter-plate tech-
nique [15]. The tryptone soya broth (TSB; HiMedia, India)
supplemented with 1% glucose aseptically was added into
all wells of the microtiter plate. Cell-free derivative-con-
taining extracts were added into the test wells to achieve
a final concentration 20 % vol. Physiological saline was
added to the positive control wells (PC) in the same vol-
ume. The inoculum was vortexed and then inoculated into
a test and positive control wells of the microtiter plate. The
final concentration of cells in the incubation medium was
~107 CFU/ml. The negative control wells (NC) contained
TSB supplemented with 1 % glucose and physiological
saline instead of cell-free extracts and inoculum. The
plates were covered with lids and incubated aerobically for
24 hours at 35-37 °C in static conditions. After incubation,
the contents of the wells have been removed. Each well was
washed three times with sterile 0.1 M phosphate-buffered
saline (PBS; pH 7.2). Remaining attached biofilms were
fixed by exposing them to hot air at 60 °C for 60 min; they
were stained by 1% crystal violet for 15 min. After that, wells
were washed ten times with distilled water. Ethanol was
gently added and thereafter the microtiter plate covered with
the lid. It was left at room temperature for 30 min. The optical
density (OD) of the test and control wells was measured at
630 nm by using a microtiter-plate reader “Lisa Scan EM”
(Erba Lachema s.r.0., Czech Republic). Based on the OD
values obtained for NC and test samples, biofilm formation
was defined as:

weak (OD,, < OD < 2x0D,);

moderate (2xOD,, < OD < 4x0D, ),

strong (4x0D, . < OD);

no biofilm formation (OD < OD, ), according to In
Lee S. etal. [16].

The inhibition (or stimulation) index was calculated by
the formula: Inhl (Stl) = (OD - OD,,) + OD,,.x100%, where
0D, and OD were optical density of the control and test
samples, respectively.

Assessment of staphylococcal proliferation. The study
of the effect of cell-free extracts on the proliferation of
staphylococci was performed by modified Gladisheva’s
method [17]. Cell-free extracts and diluted 10 times inocu-
lums were added into the test wells in the ratio of 9:1. Phys-
iological saline and inoculums were added into the positive
control wells (PC) in the same ratio. The negative control
wells (NC) contained only physiological saline. The plates
were covered with lids and incubated aerobically for 1 hour
at 35-37 °C in static conditions. After incubation, pepted
meat broth (PMB; HiMedia, India) supplemented with 1 %
glucose aseptically was added into all wells of the microti-
ter plate in volume exceeding the total volume of cell-free
extract and inoculum by 2 times. The final concentration of
microbial cells in the incubation medium was ~10° CFU/ml.
The optical density (OD) of the wells was measured at
578 nm using a microtiter-plate reader “Lisa Scan EM’
(Erba Lachema s.r.0., Czech Republic) immediately after
adding PMB and after incubation of plates aerobically for
24 hours at 35-37 °C in static conditions. The inhibition
(or stimulation) index was calculated by the formula: Inhl
(Stl) = (AOD-AOD,,;) = AOD,, x 100%, where AOD and
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Fig. 1. The effect of cell-free extracts on the proliferation of S. aureus. Data are
presented as average AOD (optical density changes within 24 hours) of the test and
control samples.

Fig. 2. The effect of cell-free extracts on the proliferation of S. epidermidis. Data are
presented as average AOD (optical density changes within 24 hours) of the test and
control samples.

*: the differences are significant compared to the positive control sample (PC), P < 0.05. *:the differences are significant compared to the positive control sample (PC), P < 0.05.
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Fig. 3. The effect of cell-free extracts on the biofilm formation by S. aureus. Data are
presented as average OD of the test and control samples.

Fig. 4. The effect of cell-free extracts on the biofilm formation by S. epidermidis. Data
are presented as average OD of the test and control samples.

*: the differences are significant compared to the positive control sample (PC), P < 0.05. *: the differences are significant compared to the positive control sample (PC), P < 0.05.

AQD,,, were the changes in the optical density of the control
and test samples within 24 hours.

All experiments were performed three times. Each
sample was tested in triplicate. Obtained data were statisti-
cally processed with Excel 2010 software (Microsoft, USA).
Average values of obtained indices with standard deviations
were determined. The significance of the difference between
the obtained indices of the test and control groups was de-
termined by Student’s t-test. Differences were considered
significant at P < 0.05.

Results

As shown in Fig. 1, extract L had a significant stimulatory
effect on proliferation of S. aureus (Stl —27.6 %, P < 0.04).
Pronounced inhibition of staphylococcal proliferation was
observed under the influence of extracts ML (Inhl-53.2 %,
P <0.009) and MLG (Inhl - 76.2 %, P < 0.003). Taking into
account Inhl, the filtrate of L. reuteri culture, grown in L. re-
uteri disintegrate supplemented with glycerol and glucose
(MLG), causes more pronounced inhibition of S. aureus
proliferation, than filtrate of L. reuteri culture grown in its own
disintegrate without additives (ML). Extracts B and MB had
no significant effect on the proliferation of this test culture.

Fig. 2 shows, that extract B exerted a significant
stimulatory effect on the proliferation of S. epidermidis (Stl
—-42.5%, P <0.03). Introduction into the growth medium of
MLG and MB extracts resulted in inhibition of staphylococcal

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

proliferation by 95.2 % (P < 0.0002) and 27.7 % (P < 0.05),
respectively. It should be noted that MLG filtrate, obtained
from L. reuteri culture, grown in L. reuteri disintegrate sup-
plemented with glycerol and glucose, has a significantly
more pronounced inhibitory effect on the proliferation of
S. epidermidis than MB extract, obtained from B. bifidum
culture, grown in B. bifidum disintegrate. Extracts L and ML
did not affect proliferative activity of S. epidermidis.

Fig. 3shows the ability of the S. aureus to produce biofilm
in the polystyrene microplate. Based on a comparison of
the mean value OD,,, with the mean value of OD, .,, the cul-
ture was classified as moderate biofilm-producer. A signifi-
cant stimulation of biofilm formation by this culture occurred
under the influence of extracts L and ML. Stl were 44.8 %
(P <0.00001) and 41 % (P < 0.009), respectively. Extracts
MLG, B, MBin the growth medium, on the contrary, inhibited
biofilm formation by S. aureus. Inhl were 23.7 % (P £0.003);
15 % (P < 0.03) and 20.3 % (P < 0.02), respectively.

S. epidermidis showed weak ability to produce biofilms
on polystyrene microplates within 24 hours (Fig. 4). Intro-
duction into the growth medium of L and ML extracts did
not have a significant effect on the biofilm formation by this
test-culture. The presence in the growth medium of extract
MLG resulted in a significant inhibition of biofilm formation by
staphylococcus, the Inhl was 21.8 % (P < 0.00006). Cell-free
extracts, containing derivatives of B. bifidum (B and MB),
had a powerful stimulating effect on biofilm formation by
S. epidermidis. Stl were 43.7 % (P < 0.0002) and 77.2 %
(P < 0.000002), respectively.
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Discussion

In the work, the slow disintegration by the freezing-warm-
ing method was used. This method does not provide
for the rapid and complete destruction of bacterial cells
to obtain a set of structural components. A distinctive
feature of this method is the creation of shock conditions
for microbial cells. They are exposed to thermal, osmotic,
thermomechanical, dehydration and rehydration shock.
In created conditions under the influence of a complex
of damaging factors there are sublethal, lethal injuries
and diversity of metabolic changes in response to stress
occur in cells. Bacteria specifically respond to an abrupt
decrease in temperature. The cold shock response (CSR)
is a cascade of cellular reactions, accompanied by a high
level of temporarily expression of cold-induced proteins
(CIPs). CIPs have pleiotropic functions, such as the regu-
lation of transcription, translation, and splicing. They have
the ability to orchestrate multiple cellular processes,
including proliferation and differentiation [18].

Thus, disintegrate obtained by repeated freezing-tha-
wing of a bacterial suspension contains not only the struc-
tural components of bacterial cells (microbe-associated
molecular patterns, MAMPs), but also bacterial cold shock
proteins (damage-associated molecular patterns, DAMPs),
which possess powerful bioregulatory potential. In addition,
disintegrate also contains a set of substances suitable for
nutrition of microorganisms. We used this property of dis-
integrate, applying it as a nutrient medium in the cultivation
of probiotics.

Itis known that a change in cultivation conditions has a
significant effect on metabolic processes in microbial cells,
and hence on the composition of metabolites. Live, growing,
proliferating lactic acid bacteria release into the environment
a large number of metabolites — organic acids, hydrogen
peroxide, ethyl alcohol, bacteriocins, and other biologically
active compounds. They have antimicrobial, antiviral, immu-
nomodulatory, anti-inflammatory, antitumor and other types
of activity. Cell-free filtrates have a complex composition.
The directionality and intensity of the filtrates’ effects on
the biological processes are the result of the summation of
its components effects. The determination of each compo-
nent’s effect is possible after fractionation of the cell-free
filtrate. At present, we are studying the biochemical com-
position of disintegrates and cultures, grown in their own
disintegrates. The content of some important biologically
active components (protein, peptides, amino acids, nucleic
acids, teichoic acids, etc.) has been determined. A separate
article will be devoted to the coverage of the results.

The results of the experimental study demonstrate
the different directionality of the effects of cell-free extracts,
introduced into the growth medium, on proliferation and
biofilm formation by staphylococci and revealed some
regularity. The direction of the effect depends on the spe-
cies of staphylococcus and the type of cell-free extract.
Cell-free extracts have a different composition depending
on the source and method of their obtaining. Extract L,
containing products of disintegration of L. reuteri, stimulate
proliferation and biofilm formation by S. aureus, but does
not have a significant effect on proliferation and biofilm
formation by S. epidermidis. Extract B, containing products
of disintegration of B. bifidum, has a stimulatory effect on
proliferation and biofilm formation by S. epidermidis. It does

not have a significant effect on proliferation, but inhibits
biofilm formation by S. aureus. Obtained results confirm
the existence of a mechanism of influence on the ability
to form biofilms, which does not involve growth inhibition
[7,19,20]. Recent studies in this area demonstrate that
inhibition of biofilm formation without affecting the growth
is possible due to the inhibition of ica-operon expression by
metabolites or lipoteichoic acid (LTA) of probiotics [19,20].
Ica-operon responsible for the production of poly-N-acetyl-
glucosamine (a key molecule required for S. aureus biofilm
development) [19,20]. Remarkably, whereas metabolites
of L. fermentum inhibit the biofilm formation by S aureus,
metabolites of L. plantarum do not appear such ability
[19]. LTA without D-alanine moieties do not inhibit biofilm
formation by S. aureus [20].

The introduction into the growth medium of ML extract,
which contains products of disintegration and metabolic
products of L. reuteri, leads to the inhibition of proliferation
and stimulation of biofilm formation by S. aureus, but does
not affect the indicated abilities of S. epidermidis. Inhibitory
effect of ML extract on proliferation can be explained by
the antimicrobial activity of L. reuteri metabolites against
S. aureus. The introduction into the growth medium of
MB extract, containing the products of disintegration and
metabolic products of B. bifidum, causes inhibition of
proliferation and stimulation of biofilm formation by S. epi-
dermidis. It does not affect proliferation and inhibits biofilm
formation by S. aureus. Inhibitory effect of MB extract on
proliferation can be explained by the antimicrobial activity
of B. bifidum metabolites against S. epidermidis. Our
data is only partially consistent with the results of studies
by other authors, who showed that exometabolites of
B. bifidum had a pronounced inhibitory effect on the pro-
liferative activity and biofilm formation of staphylococci
[13]. The difference in the results indicates the importance
of the method for obtaining probiotic derivatives, which
predetermines the composition of the final product. Ex-
tract MLG demonstrated a significant inhibitory effect on
the proliferation and biofilm formation by both species of
staphylococci. It contains products of disintegration and
metabolic products of L. reuteri obtained by cultivation
in its own disintegrate supplemented with glycerol and
glucose. It is known that L. reuteri can convert glycerol
into the antimicrobial compound reuterin [21]. We suggest
that inhibitory effect of MLG extract on the proliferation
and biofilm formation by staphylococci is due to reuterin.

Conclusions

1. Obtained results have a practical importance. They
indicate a high bioregulatory potential of cell-free extracts of
probiotic origin and the possibility of drugs development for
microecological disorders correction on their basis.

2. The results also confirm that the method of obtaining
probiotics’ derivatives with bacteriotropic activity through
precursor-directed biosynthesis is promising.

3. Cell-free extract obtained from L. reuteri culture
grown in its own disintegrate supplemented with glycerol
and glucose, exhibits pronounced anti-staphylococcal
activity in vitro. After confirming efficacy in vivo, it can be
recommended for the adjuvant therapy of staphylococcal
infections.
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Prospects for further research. Obtained results will
be used in the planning and conducting further experimental
studies towards the development of new metabiotics based
on B. bifidum and L. reuteri derivatives.
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3abe3neueHHA npaBa yB'A3HEHMX Ha HaAEXHY MeAUUHY AONOMOTY

10. 0. Bonownn**4-E H, |. Kapnauosa?*E, A. 10. 3amyna?*£

'HaLlioHaAbHUI aBiaLiiHWIA yHiIBEpCUTET, M. KUiB, YKpaiHa, 2KWiBCbKMIA yHiBEpCUTET NpaBa HaujoHaAbHOT akaaemii Hayk YKpaidu, M. Kuis

A - KOHLIENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTa po6oTy — LOCTiZKEHHS Ta aHari3 KNYOBMX HOPMATUBHO-TPABOBYIX aKTIB, SIKVMM PETYHOETHCS NPaBO Ha MeaVYHY JoroMory
0Cib, sIKMX No36aBu BOMi, Ta 3'icyBaHHs Mpobnem, Lo BUHUKAKOTH Mig Yac peanisauii Lboro npasa.

MeToam gocnimkeHHs — iCTOPUYHMIA, COLOMNOTiYHWIA, NpoLiecyarnbHWA Ta IHCTUTYLIAHMIA aHani3, GiXeBIOPUCTCHKMIA | CUHEPrETUYHWIA
nigxoau, UMBINbHO-NPaBOBUIA METOZ,

Pesyneraru. [NpoaHanisysanu HopMaTUBHO-NPaBoBY 6asy, L0 perynioe NUTaHHs Npasa Ha Meau4Hy AoMOMOry Ta MopsAoK Moro
peanisauii. TeopeTyHo 06rpyHTOBaHO, LU0 Bif TOTO, HACKINbKMA SKICHOK € HopMUaNYHA CUCTEMA 3aXMCTY NpaB JIOANHK Y cdepi
OXOPOHM 3[10POB'Sl, HACKIMbKW KOXHA MIOAMHA MOXe CKOpUCTaTUCS HajaHUMK il npaBamu, Garato B YOMY 3aneXxuTb YCTilLHMIA
i AMHaMIYHWA PO3BUTOK SIK MEAMYHOrO npaBa 30Kpema, Tak i aepxasy B Linomy. [py LbOMy NpaBoBi HOPMKM Y chepi OXOPOHM
300pPOB’S HE NOBWHHI 3aNMLLIATMCA TiNbKK AeknapaLismMu, TO6To HopMami, LLO He CyNPOBOMKYIOTLCS CTBOPEHHSIM CUCTEMM iXHBOT
peaniaaLiii, OXOPOHU 1 3axuCTy.

BucHoBok. HeobxigHo 3ocepeamnTy Ginblue yBary Ha BOOCKOHANEHHI NPaBOBOI CUCTEMU Ta (DaKTUYHOMY BUKOPUCTaHHI 3a-
KOHOZ@BYMX MOMOXEHb, L0 CTOCYHTLCSA PO3CHiAyBaHHS CKapr CTOCOBHO )XOPCTOKOTO MOBOKEHHS Ta MPUHWXKEHHS! iAHOCTI,
HeHaaaHHs abo HEHaNEXHOro HaaHHS MeAVYHOI LONOMOTW, HEHaNEXHUX YMOB TPUMaHHS Mg BapToro 0ci6 no36aBneHux Bosi.

ObecneueHue NpaBa 3aKAIOUEHHbIX Ha HAAAEXKALLYH0 MEAULIMHCKYH MOMOLLb

10. A. BonowuuH, H. U. Kapnauesa, A. 10. 3amyaa
B cratbe paccmatpuBaetcs npobnema obecneyeHrs npasa 3aknoYeHHbIX Ha HaANEeXaLLyto MEAULIMHCKYH NOMOLLb.

Llenbto paboTbl — UCCNEeA0BaHUE U aHamnu3 KM4EBbIX HOPMATUBHO-NPABOBLIX aKTOB, PETYNMPYIOLLMX NPaBO Ha MEAULIMHCKYHO
MOMOLLIb ML, NIMLLIEHHBIX CBOGOABI, 1 BbISCHEHUS NPOGNEM, BO3HUKAIOLLMX NPY peanu3alluy 3Toro npasa.

MeTopab! uccrieqoBaHUs — UICTOPUYECKNI, COLIMOMOTUYECKIIA, MPOLIECCYarbHBIN M UHCTUTYLIMOHAMBHBIN aHan3, GUXEBUMOPUCTCKMIA
11 CUHEPTeTUYECKMIA NOAXObI, rpaXaaHCKO-NPaBoOBON METOA,.

Pesynkratel. MpoBefeH aHanu3 HOPMaTUBHO-NPABOBON Gasbl, perynupytoLLeil BONpock! Npasa Ha MEANLIMHCKYIO MOMOLLb
nopsifoK ero peanuaaumn. TeopeTnyecki 060CHOBaHHO, YTO OT TOTO, HACKOMBKO KA4eCTBEHHOM SIBMSETCS OpUANIECKas cucTe-
Ma 3aluThl NPaB YenoBeka B chepe 3APaBOOXPaHEHMS, HACKOMBKO KaXablil YEMOBEK MOXET BOCMONL30BATLCS AaHHLIMIU eMy
npasamu, BO MHOTOM 3aBUCHT YCTIELLHOE U AMHAMUYECKOe PasBUTIe Kak MEAMLMHCKOTO NpaBa B YaCTHOCTH, Tak v rocyAapcTea B
Liernom. Ipu 3TOM NPaBOBbIE HOPMbI B CHEPe 3APABOOXPAHEHNS He [OMKHbI 0CTABATLCS NULLL AEKNapaLysiMu, TO ECTb HOPMaMM,
KOTOPbIE HE COMPOBOXAAIOTCA CO3AAHNEM CUCTEMBI VX PeaninaaLii, OXpaHbl 1 3aLnTbI.

BbiBoa. Heobxoaumo cocpenotounTs Gonblie BHUMaHUS Ha COBEPLUEHCTBOBAHWM MPaBOBOM CUCTEMbI U (haKTUYECKOM
CNONb30BaHUM 3aKOHOAATENbHbIX MONIOXKEHMI, KaCatoLLMXCS paccrefoBaHust xanob 0THOCUTENBHO XECTOKOro 0bpaLleHNs
1 YHWKEHUsl [OCTOWHCTBA, HENPEeaoCTaBMNEHUst UMW HEHaAMeXallero okasaHus MEeAULIMHCKON MOMOLLY, HeHaanexalumx
YCIIOBWIA coflepaHust Nog, CTpaxKeid NLL, IULWEHHbIX CBOGOAbI.

Ensuring the right of prisoners to appropriate medical care

Yu. O. Voloshyn, N. I. Karpachova, A. Yu. Zamula

The article addresses the problem of providing the right of prisoners to proper medical care.

Aim. To study and analyze the key regulatory legal acts regulating the right to medical care of persons deprived of their liberty and
to find out the problems that arise in implementing this right.

Methods: historical, procedural and institutional analysis, behavioral and synergetic approaches, civil law method.

Results. The analysis of a normative and legal basis that regulates issues of right to medical care and its implementation
has been conducted. It has been theoretically justified, that successful and dynamic development of both medical low in
particular and the State as a whole depends largely on the system of legal protection for human rights quality in the field of
health care and to what extent everybody can enjoy the rights given. At the same time, the legal norms in the field of health
care must not remain declarations only — standards unaccompanied by creation of a system for their realization, protection and
defence.

Conclusions. A greater focus needs to be placed on the legal framework improvement and actual use of the legislative provisions
relating to the investigation of complaints concerning ill-treatment and violation of human dignity, a failure to provide or inappropriate
medical care, inadequate custody of persons deprived of their liberty.
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Oleer HaAbHbl€ NCCAEAOBAHNA

3-nomix rapaHTOBaHWX NpaB NoAUHY Ta OCHOBHWX CBOGOL,
KITI04YOBE MiCLie NOCiAae NpaBo Ha OXOPOHY 310poB's. Llie
npaso notpebye 4 He HanbinbLLOro 3axmcTy. Ha cyyacHo-
My eTani HaA3BMYalHOI akTyansHocTi Habysae Npobnema
NpaBOBOro PErynioBaHHS BIiAHOCUH y Cepi OXOPOHM
300poB's. [la€TbCs B3HAKN HEAOCTATHICTb MPYHTOBHNX Ha-
YKOBWX AOCHIDKeHb, Siki 0XONnWnu 6 BeCb CNekTp NpaBoBoro
perynioBaHHs npaB NIOAYHN Y chepi OXOPOHM 300POB'S, a
Takox po3pobunu 6 HOBI NAXOAN [0 BU3HAYEHHS, 30KPe-
Ma npaB YB'A3HEHWX, iX HOPMATUBHOMO 3aKpinneHHs Ta
Lnsxis po3B’s3aHHA npobrnemn peanisauii, 3axXuCTy Lyx
npas. Amxe, korm ocoba ONMMHAETLCA NI BapTOl0, BOHA
(hakT4HO CTaE i30MbOBAHOI He Tirlbky Bif CycninbCTBa, a
11 Bil MOXMMBOCTI peanidyBaTi CBOI KOHCTUTYL,iiHI npaBa.
OnVHMBLLCb Y TaKX CKNaAHNX KNTTEBNX YMOBAX, BUHWKAE
ocobnuea notpeba CBOEYACHOTO OTPUMAHHS MEOUYHOI
ponomoru. Mpobnemam 3abe3neyeHHs npasa yB'a3HEHNX
Ha HanexHy MeauYHy ONOMOry NPUCBSAYYBany CBOI AOCHI-
IxeHHsi B. Akonos, H. BonoriHa, C. byneua, A. ByLueHko,
B. Manait, A. l'enb, 3. MaayH, A. Tyk, B. MnyxoBcbkun, €.
3axapos, A. figeHko, C. CteueHko, |. CeHiota, P. Xobop,
C. WeB4yk Ta iHLUi.

MeTa po6otu

[ocnimkeHHs Ta aHani3 KI4oBUX HOPMATUBHO-NPABOBUX
aKTiB, SKUMW peryriioeTbCst NPaBo Ha MeauyHy Jonomory
0Cib, sikux no3baBwny Boni, Ta 3'iCyBaHHs Npobrnem, KoTpi
BUHMKAIOTb Nig Yac peanisadii Lboro npaea.

MeToAM AOCAIAKEHHSA

3acTocyBany iCTOPUYHUIA MeTOA, ANS BU3HAYEHHS eTaniB
PO3BUTKY MEAMYHOTO MpaBa Ta COLONOrivyHMA MeToa Ans
aHarniay CTaTUCTUYHIX JaHuX, Lo ony6rikoBaHi [lepaBHO0
KpUMiHanbHO-BMKOHaB4ol cryxboto. MpouecyanbHui
Ta IHCTUTYLINHUIA aHani3 3yMOBMB PO3rNsaA HOPMAaTMBHO
BU3HAYEHOI iANbHOCTI OCHOBHUX CY0’€KTIB MEAUYHOrO
npaBa. EnemeHTy GixeBiOPUCTCLKOMO Ta CUHEPTETUYHOO
nigxogis Ana nornmbneHoro po3ymiHHA 6aratodakTopHoi
npypoan mMeguyHoro npaea. LimeinbHo-npaBoBuii MeTog
perynoBaHHs NPaBOBUX BIAHOCUH MK NaLieHTOM i nikapem
Npy HaZaHHi MeaYYHOI JONOMOTU A4S BUSBMEHHS PIBHOCTI
Cy6’eKTiB NPaABOBIAHOCKH | MOXMMBOCTI CaMOCTIiHOMO BU-
3Ha4YeHHs! CBOET NOBeiHKN.

Pe3yabtati

MpaBa NoAMHM 3aBXaU 3anUWaTUMYThCS HaWakTyarb-
HILIOK Ta HaNMBaXNMBILLIOK NPOBNEemMo iCTOPUYHOrO,
covjanbHO-eKOHOMIYHOTO, KyTNETYPHOTO PO3BUTKY JIOACTBA.
lMuTaHHs NpaBOBOI pernameHTaLii Ta 3a6e3neyeHHst npas
MKOAVHW NOCTINHO NepeByBatoThb Y LIEHTPI yBarv noniTMYHo,
MpaBoBOi, (iNocodCbKoi, ETMYHOI Ta CyCMiNbHOI JYMKN.
lMpaBo Ha MeaWyHy LOMOMOrY € BU3HA4aNbHUM Y CUCTEMI
KOHCTUTYL|iHKX npaB rpomaasH. [Monpy Le opraHisavis Me-
ANYHOro 06CNyroByBaHHs € 30€0iNbLIOro HE3aA0BINBHOW,
0Cco06rMBO rocTpO Lie NMPOSIBNSIETLCS Y HAAAHHI MeanYHol
JI0nomoru ocobam, siki no3dasneHi Boni. HaranbHi nutaHHs,
Ha 5iKi BapTO 3BEPHYTU YBary BXe CbOrofHi: BKpai HU3bKUI
piBEHb MEAMYHMX MOCIYT, WO HajarTbes ocobam, sKuX
no36aBuny Boni; MeAUYHI NPaLiBHIKN HE € HE3aNeXHUMM

BiZ, KepiBHWULTBA MicLb No3baBneHHs BOMi, BOHW — npa-
LiBHMKM BiZOMCTBA W HEPIAKO HEXTYITb NPOECINHO0
CyMMIHHICTIO Ha KOPWCTb BUMOT KepiBHULTBA B'A3HUL. 1o
TOrO 3K HE MOXXHa OMUHYTM YBAroo HU3KY HEBPETyNbOBaHWX
npo6nem LLo/10 BUKOPUCTaHHS Meanpenaparis Meau4HUMM
CTPYKTypamu BifoMcTBa.

HuHi akTyanbHUM ans Ykpainu 3anuiaeTbes nu-
TaHHS OO0 NPUBELEHHS 3aKOHOAABCTBA MPO OXOPOHY
300pPOB’S y BiANOBIAHICTb 3i CBITOBUMU CTaHZAapTaMu.
CborogHi €C Bmarae BpaxoByBaTyl iHTepecu nauieHTiB
Y BCbOMY, LLIO CTOCYETLCS MEANYHOMO 06CNYroBYyBaHHSI.
Okpim LbOro, Megn4Huin NnepcoHan 3060B’'A3aHnii Hapa-
BaTW BUCOKOSKICHI NOCMyry, LLO BiANOBIAA0Tb MiXHAPOA-
HUM cTaHgapTam [1].

HaykoBusMW 3anponoHOBaHO Knacudikawilo npas
rpomMagsH y cchepi OXOPOHW 30OPOB’S Ta NpaB NauieHTIB
3anexHo Bif HOPMaTVBHO-MPABOBONO 3aKPIMNEHHS B YMH-
HOMY 3aKOHOZABCTBI: NpaBa rpoMagsiH y cchepi OXOpoHU
300POB’S, L0 MICTUIM MPpaBa, KOTPi 3akpinneHi, 3okpema B
Hopmax KoHcTuTyuii Ykpainu: npaea, siki 6esnocepeaHso
Hanexarb [0 Cdhepy OXOPOHM 300POB’S (MPaBO Ha KUTTS;
MpaBo Ha OXOPOHY 30OPOB'S; NPaBO Ha MeaMYHY JOMOMOTY;
MpaBO Ha MeauYHe CTpaxyBaHHs); Npasa rpoMagsH, Lo
0rocepenKoBaHO CTOCYHOTHCA OXOPOHM 300POB 'S (MPaBoBHN
3axMCT Bif Byab-sKNX HE3aKOHHWX hopM AUCKpUMIHALT,
MOB’A3aHMX 3i CTAHOM 3[J0POB’St; OCKapXKEHHS HenpaBoMip-
HUX piLLeHb i Al NpaLiBHUKIB, 3aKMNajiB Ta OpraHiB OXOPOHW
30POB’S; NPaBO Ha BiALIKOAYBaHHS K MaTepianbHoi, Tak i
MOpanbHOI LKOAW, LLO 3aBaHa KUTTHO Ta 300POB'0; NpaBo
Ha 3axu1CT Y CyAi y BUNaZKy NOPYLUEHHs NpaB rpoOMagsH y
rasnysi OXOPOHW 300POB’'sA Ta NPaB NaLliEHTIB TOLLO); 3arasibHi
npaBa nawjieHTiB: NpaBo Ha BUBIp METOLIB NikyBaHHS; NpaBo
Ha BWGip nikaps (3okpema, NPOBEAEHHS KOHCUIyMy Nikapis)
i NikyBanbHOroO 3aknady; Npaeo Ha 3rogy abo BigMoBY Bif
nikyBaHHs1; NPaBo Ha BiAKPUTY Ta KOHAiAEHLIAHY iHdopma-
Liito NpO CTaH 300pOB’s (30kpema, NpaBo Ha AOTPUMAHHS
nikapcbkoi TaeMHUL); NpaBo Ha MEOUYHY EKCrepThay;
npaBea nauieHTa, skuin nepebysae Ha cTauioHapHOMY ni-
KyBaHHi; NpaBo Ha 3abe3neyeHHs nikapCbkumu (3okpema,
iMyHOGionoriYHMMKM NpenapaTtamu) Ta NpoTE3HUMM 3aco-
6amu; cnewjanbHi NpaBa NaLieHTiB: 3anexHo Bif HanpsMy
MeAMYHOI AisinbHOCTI (MpaBa navieHTiB Npy TpaHcnnaHTaLii
OpraHiB Ta iHWKX BionoriyHnx matepianis NIOAWHW; Npasa
naLjieHTiB-AOHOPIB KPOBI Ta il KOMNOHEHTIB; NpaBa NaLjieHTIB
npu cTepuniaavi; npaea naLieHTiB NPy NPOBEAEHHi LUTYYHO-
ro 3annigHeHHs Ta iMnnaxTavii eMopioHa TOLLO); 3anexHO
Bif, ocobnmBocTeit xBopobu naujeHTa (npaBa NCUXIYHO
xBopwx; npaea BlfT-iHdpikoaHwx i xBopux Ha CHIf; npasa
XBOpWX Ha Tybepkynb0o3; npaBa OHKOMOrYHNX XBOPUX;
npasa XBOpuX Ha AjabeT Ta iH.); 3anexHo Big 0cobnmBocTel
OKPEMUX rpyn MawieHTiB (MpaBa BariTHUX XIHOK i MaTepi.;
npaea AiTen; npasa iHBanigiB; NpaBa YneHiB ciM'i nawieH-
Ta; NpaB.a BiliCbKOBOCMYXOOBLIiB; Npasa Nogen NoXunoro
BiKY; pasa 3ampumaHuXx, y8'i3HeHUX i 3acyOxeHux; npasa
Hedie3aaTHux Towo) [5].

Omxe, npaBa ocib, siknx no3basmnu Boni, — Lie okpema
naHKa 3-NoMiX iHLLKX NpaB NaLieHTIB y rary3i OXOPOHM 300-
poB’s. 3okpema, sk BBaxae H. bonoriHa [2], cneuiansHumm
€ NpaBa NaLieHTiB, L0 BUHMKIK Nif Yac OTPUMAHHS OKpe-
MOrO BUAY MELVNYHOI AONOMOTY (HaNpUKIag, Mpu WTY4HOMY
3anmigHeHHi), a TaKOX BULINSE NpaBa HENOBHOMITHIX, YB'A3-
HEHWX TOLLIO Y Fpyny «MpaBa OKPEeMMX KaTeropiit naLieHTiB.
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MpaBo Ha couianbHy Ta MeauyHy JONOMOry TakoxX
3akpinneHo y cT. 13 €sponelicbkoi coujanbHoi xapTii [5].
[otpumytoumcs Liei Hopmm, YkpaiHa B3sina Ha cebe 30608's-
3aHHs 3abe3neunTy, Wob Byab-skin 0cobi, sika He Moxe
BMAaCHWMM 3yCUnnsMy OTpUMaTH JOCTaTHIX KowTiB abo 3
iHLIMX Dxepen (ponomora i3 coviansHoro 3abesneveHHs),
HafaBanacb HamnexHa 4onoMora, a B pasi 3aXBOpoBaHHS
3abe3nevyBanucs ornsa Ta yBara, Skux BuMarae craH ii
300poB’s. Taka MikHapogHa HopMa Mae YMManuii BRive
Ha (HOpPMYBaHHS HaLiOHaNbHUX rapaHTiid, O NOKIMKaHi
3a6€e3ne4unTi KOXHIN nioaunHi B YkpaiHi oTpuMaHHs Me-
AMNYHOI AONOMOTW HaNEXHOT SIKOCTI, BOHA BiATBOPEHA Y CT.
49 OcHoBHOrO 3aKOHy, L0 PO3KPUBAE NPaBO KOXHOMO Ha
OXOPOHY 3A0POB’SA, MEANYHY JOMOMOry Ta MeanyHe cTpa-
xyBaHHs. Kpim KoHctuTyuii YkpaiHu, npaBo Ha MeanyHy
poromory 3akpinneHo B LinsinsHomy kogekci Ykpaihm (CT.
284 «[lpaBo Ha meauyHy gonomory»), OCHOBax 3aKOHO-
[aBcTBa YkpaiHu npo oXopoHy 34opos's (n. (a) cT. 6) [6],
3akoHi Ykpainu «[Ipo nonepegHe yB's3HeHHs») Towwo [10].
LLlo cTocyeTbes nig3akoHHYX HOPMATHUBHO-NPABOBUX aKTIB,
TO cnip HassaTu Ykaa MpeanaeHTa Ykpainu «[1po 4oaaTkoBi
3aX0[y OO NOMNLUEHHS! MEAUYHOT JOMOMOTY HACENEHHIO
YkpaiHn», noctaHoBu KabiHeTy MinicTpis Ykpainu «[po
3aTBEpPIXEHHS MiXrany3eBoi KOMNMEKCHOI mporpamm
«3popoB’s Hauii Ha 2002—-2011 poku»», «Ipo cxBaneHHs
KoHuenuji saransHogepxasHoi nporpamm «3nopos’s 2020:
YKpaiHCbKUiA BUMIp»», @ Takox «[1po 3axoam o0 YA0CKO-
HaneHHs HaaHHs! eKCTPEHOI MeaVUYHOI JONOMOry TOLLIO.
KoxeH npencTtaBneHnii HOPMATUBHO-NPABOBUIA akT Mae
BUYEpPMHUI Nepenik BignoBiaHUX Npas, LLO rapaHTyoThes
naLieHTam JepXaBo Ta peanidyloTbCs 3anexHo Bif BU-
HVKHEHHS NeBHOI NPaBOBOI CUTYaLll.

[lonatkoBoto NPaBOBOKO rapaHTiero AOCTYMy A0 Meany-
HOi jonomoru ocobam, siki B3ATi Mig BapTy, CTarno yXBaneHHs
cninbHoro Hakasy MinicTepcTsa tocTuuii Ykpainu ta Minic-
TEepCTBa OXOPOHM 300pOB'sA YkpaiHu «[1po 3aTBEpmKEHHS
lNopsigky B3aemogii 3aknagiB 0XOpOHM 300poB's [lepxxaBHoi
KpUMiHanbLHO-BUKOHABYOI cnyx6u Ykpaitu 3 3aknagamu
OXOPOHY 300POB’S 3 NUTaHb HafaHHS MEAUYHOI JOMOMOTH
ocobam, y3sTum nig sapTy» Big 10 ntotoro 2012 p. (gani —
Hakag3) [8]. Haka3 nepenbayae:

1) NPOXOMXEHHSI NEPBUHHOTO OrNsAY BCiX OCIO, SKi
npubynu go cnigdoro isonstopa (CI30);

2) NPOXOMKEHHS MEOUYHOIO OrMsAAY 3 NPOBEAEHHAM
chriooporpadhivHoro 06CTexeHHs 0CiD, siKi IPSIMYHOTb TpaH-
3UTOM, Ta BCiX 0ci0, siki BUOyBatoTh i3 CI30;

3) noTo4HE MeanyHe 0BCTEXEHHs OCiD, SKMX B3snu
nig BapTy, Y pasi iXHb0ro 3BEPHEHHS 3i CKaproto Ha CTaH
300pOB'st 3a iHilliaTVBOO Nikaps MeanyHoi YactuHm CI30
abo agminictpauii CI30;

4) MOXIUBICTb HanpaBneHHs XBOPOro Ao obpaHoro
3aKrazy OXOPOHW 300POB'S 3 OPIEHTOBHOO Neperniky abo
3aryyeHHs BignoBigHOro nikaps-haxiBLis 3aknagy OXOpPOoHK
300POB’sA y BUNazkax, konv nikapi megnyHoi yactuHmu CI30
HE MOXYTb CaMOCTIHO BCTAHOBUTM [iarHos;

5) BinbHe 06paHHst nikaps;

6) npoBeneHHs 1oAaTKoBIX NabopaTopHux obcTexeHb
Ha 6a3i 3aknafiB OXOPOHM 300POB’S 3 OPIEHTOBHOIO NEPENIKY,
sKi He MOXyTb OyTw 3pjlicHeHi B MeguyHux YacTuHax CI30;

7) CBOEYaCHe HanpaBneHHs 0cobu, siky B3anu nig Bap-
Ty, Ha 06CTEXEHHS 10 06pPAHOTo NikapeM MeAUYHOI YacTUH
CI30 3aknagy 0xopoHM 300POB'sA 3 OPIEHTOBHOIO Nepeniky;
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8) nikyBaHHs B 3aknagax OXOPOHM 300POB's, AKLLO 3a
pesynbTatamm ornsiay Yv 06CTEXEHHs 0cobw, sIKy B3AM Nig,
BapTy, BCTAHOBNEHO, LLI0 BOHA NOTpebYe HaaHHs! MeaUYHOT
[OMOMOrM B 3aKnafi OXOPOHM 300POB’S 3 OPIEHTOBHOMO
nepeniky. Hessaxatoun Ha [OBOMi pernamMeHToBaHun no-
PSOOK HA@HHA MEOUYHOI JONOMOrM ocobam, SKuX y3amnm
nig BapTy, aABOKATCHbKA MPaKTUKa CBIgYMTb, LUO Lii HOPMU
€ [leknapaTuBHUMMK Ta NepeBaxHO HENPUAATHUMU [0
peanisadii [8].

Po3rnsigatoum npobnematuky aoctyny Ao MeguyHoi
Jonomoru B ymoBax, konu ocoba nepebysae nig BapToto,
HeoDXigHO 3BEpHYTM yBary Ha NonepesHe 3ayBaXeHHs
€BPONEcLKOro KOMITETY 3 NMUTaHb 3anobiraHHs KaTyBaH-
HSIM YK HEMOACEKOMY abo TakoMYy, L0 MPUHKYE TiaHICTb,
MOBOKEHHIO YK MOKapaHHIo Mif Yac Bi3uTy KOMITETY [0
Ykpainu [7]. Baxnueo Bi3HaumTL, L0 NOPYLLIEHHS NpaBa Ha
MeaVYHy AONOMOry 0Cib, kWX y3anu nig BapTy, HeobXigHO
PO3LiHIOBaTI He Sk MPOCTe NOPYLUEHHS NPaB MIOAUHK, a SIK
KaTyBaHHS Yu Henoacbke abo Take, L0 NPUHKYE TiaHICTb,
noBogkeHHs. Mpn uboMy Ans Toro, o6 NOBOMXEHHS
6yno BM3HaHe «HemnaCkKMMY» abo «TakuM, LLO NPUHIKYE
MOHICTBY, CTpaXaaHHs abo NPUHWKEHHS], NOB'S3aHi 3 HUMK,
MOBUHHI TaK 4M iHaKLe ABNATK coboto LLoCk GinbLue, HixX
HEMUHYYWIA ENEMEHT CTPaXKaaHb abo NPUHKEHb, MOB'A3a-
HWiA 3 Tieto abo iHLLOK HOPMOLD 3aKOHHOTO NokapaHHst [11].

[MoniBHWin BUCHOBOK I'PYHTYETLCS Ha TPETIi 3aranbHin
[Jonosgigi (CPT/Inf (93)12) KomiTeTy 3 nuTaHb 3anobiraHHs
KaTyBaHHSIM YW HEMOACLKOMY abo TakoMy, L0 MPUHUKYE
MQHICTb, MOBOYKEHHIO YW MOKapaHHIo, A€ BKa3yeThCA, LU0
KpWUTEPIEM NPU BU3HAHHI 3aCTOCYBaHHS [0 JIOAWHM KaTy-
BaHHS 41 HEMKOACHKOro abo Takoro, L0 MPUHWXKYE FigHICTb,
NOBOMKEHHS YW NoKapaHHs € [13]:

a. gocTyn fo nikapsi; b. HenpedepeHLiiHe MeanyHe
006CnyroByBaHHS; C. 3rofa naLieHTa Ta KOH(IAEHLINHICTb;
d. npodinakTka 3aXxBOptoBaHb; €. 'yMaHiTapHa 4onomora;
f. npodeciiiHa He3anexHicTb; g. npodeciinHa komne-
TEHTHICTb. [pyKnazom ycnillHOrO NofonaHHs NogibHMX
npobrem € piLlLeHHs EBPONEVICbKOro Cyay 3 Npas MAUHN,
ak-ot: Dankevich v. Ukraine (judgment of 29 April 2003),
Naumenko v. Ukraine, Kucheruk v. Ukraine (judgment
of 6 September 2007), Melnik v. Ukraine (judgment of
26 March 2006), Yakovenko v. Ukraine (judgment of 25
October 2007) [12].

OCHOBHi BUMOTU L1040 MeAMYHOro 3abesneyeHHs
YB'A3HEHWX | 3aCYIKEHNX pernamMmeHToBaHi EBponenchbkn-
MU B'SI3HUYHUMU NMPaBUIamMmn Ta HaLiOHaNbHUM 3aKOHO-
fascTBom YkpaiHu. BignosigHo 4o BuMor €Bponecbkunx
B'SI3HWYHIMX NPaBWI OpraHisauis MeauyHoro o6enyrosy-
BaHHS B NEHITEHLiapHWX 3aknagax NoBMHHA 3AiMCHI0Ba-
TWCA 3 YpaxyBaHHAM HWU3KW NPUMKCIB, 30Kpema: MeauyHi
CNyx0u y NEHITEHLIaPHUX YCTAaHOBAX MOBUHHI TiICHO CMiBM-
paLtoBaTy 3 3aranbHO agMiHICTpaLjieto OXOPOHM 300POB'S
HauioHanbHOro abo MiCLEeBOro piBHS; XBOPI B'A3Hi, sKi
notpebytoTb AONOMOrM crnewiarnicta, rocnitaniayloTses y
creuiani3oBaHi yctaHoBM abo 3BMYaNHI MikapHi. AKLo
yCTaHOBa Mae BrnacHe nikysarnbHe BigaineHHs, noro npu-
nagas, obnagHaHHs Ta niku MarTh 6yTi focTaTHIMM Ans
3abe3neyeHHst MeaynyHoro 06CyroByBaHHs Ta nikyBaHHS
XBOPWX B'SI3HIB; B'AA3Hi HE MOBUHHI BUKOPWUCTOBYBATUCH A1151
€KCMEPUMEHTIB, L0 MOXYTb NPU3BECTM A0 (idnyHOi abo
MOparbHOI LUKOAW; KoMK Lie NPaKTUYHO MOXIMBO — CIif
BXMBATW 3ax0au Ans TOro, o6 nonorv npuimanmes He
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y B'I3HULI, a y 3BMYanHii NikapHi. B iHwomy Bunagky
MeHiTeHLiapHa ycTaHoBa NOBMHHA MaTu nepcoHan Ta 06-
najHaHHs, Lo HeobXiaHi ANs NPUIAHATTS NONoriB Ta nicnsi-
nonorosoro fornsaay. MeauyHui i caHiTapHuii nepcoxan:
KOXXHWV NEHITEHLiapHWIA 3aKnaj NOBUHEH MATW HE MEHLLE
OAHOrO Nikaps 3aranbHOi MeanYHOT NPaKTUKK, KU Mae
BiZMOBIAHY KBanidhikaLlito; BXXMBaTK 3axoam Lwoao 3abesne-
YeHHs1 y BUNagkax TepMiHoBOT HeobXigHOCTi HeBigknaaHoT
Z0Momory nikapeM, Skuii Mae BignoBigHy keanidikauito;
KOXHa NeHiTeHLiapHa ycTaHOBa MOBMHHA MaTV NepcoHan
i3 HaNeXHo MeAnYHOI0 NIArOTOBKOI0; NOCMYrK KBanidi-
KOBaHUX AAHTUCTIB Ta OKYMICTIB MOBWHHI ByTU JOCTYNHi
KOXXHOMY yB'si3HeHoMY [3]. Ha nikapst noknagaeTtbecs psg
060B’s3kiB: nikap abo keanicikoBaHa MeauyHa cectpa
06CTeXyE KOXHOrO YB'S3HEHOTO 3a NEPLUOT Haroaw; nikap
abo kBanichikoBaHa MeanyHa cectpa 0bCTexye yB's3He-
HOTO Ha 110ro NpoXaHHS, @ TakoX OrNsAAE BCiX YB'A3HEHMX,
AKwWo byne HeobxigHicTb [4].

3 ByLLIE HABEAEHOTO 3pOBGMMO BCHOBOK: piBEHb 3a0€3-
MeYeHHsl B Hallili AepxaBi NpaBa Ha MeaUYHy JONOMOry
ocobam, sik1x no3basunny Bori, — BKpan HU3bkMI. [laloTbes
B3HaKV npobnemu oo HeAOCTaTHOTO (iHAHCYBaHHS 3
60Ky fiepxkaBu, BiCYTHICTb HEOBXIAHOT KinbkocTi kBanidiko-
BaHUX MEONYHUX NPALIBHUKIB | HEBIAMOBIAHICTE MEAUYHUX
npenapariB BCTAaHOBMEHUM HopMaM | cTaHgapTam. He Bap-
T0 3abyBaTh y Ui cuTyaui i npo nogckkvin daktop. Amxe
caMi MeauyHi NpaLiBHUKM Ta iHLWi 0cobK, siki NpaLoTb B
yCTaHOBax BUKOHAHHS MoKapaHb, AyXe 4acTo NopyLLYHTh
npaBa 3acyMKEHVX, HEXTYIOTb HOPMamm Npaea Ta Mopari.
Mopi6Hi BUNaaku € HenpunycTUMUMK i NOTPebyHOTb NOCTil-
HOTO NMOCWIIEHOTO KOHTPOSTHO 3 BOKy AepxaBu.

Ypsipom cxsaneHo KoHuenuito pecopmyBaHHs (pos-
BWTKY) MeHiTeHLiapHOi cuctemm YkpaiHu, MeTolo sKoi €
AanbLue pecpopMyBaHHs NEHITEHLiapHOT cucTemMm 3aans
6e33anepeyHoro 4OTPUMaHHS NpaB MoAMHU Ta rpoMags-
HWUHA 1 TyMaHi3aLii KpUMiHanbHO-BMKOHABYOrO MEXaHiamy.
PesynbraTtu npoBefeHHs aHarni3y HanoBHEHOCTi YCTaHOB
BMKOHAHHSA NoKapaHb i Cnifuux i3onsaTopis CBigYaTh:
npotarom Tinbkn 2015 poky — | kBaptany 2017 poky
yucenbHicTb ocib, ki Biabyeanu nokapaHHs B ycTaHoBax
BMKOHAHHSI MokapaHb, 3mMeHwwunaca B 1,4 pasa, a uu-
CenbHICTb 0CID, siKi yTpUMyBanucs y cnigyumx isonstopax,
HaBnaku 3binblumnacs B 1,2 pasa. BHacnigok 3aMeHLueH-
HS1 YMCENbHOCTI 3acymKeHNX, ke Biabynocs npoTsrom
OCTaHHBLOTO Yacy, YCTAaHOBM BUKOHAHHSI MokapaHb CTanu
HaniBNOPOXHIMK, @ AesKi 3 HAX — Maike NOPOXHIMU. Tak,
npotsrom 2016 poky — | kBapTany 2017 poky YACENbHICTb
3aCymKeHX, SKi BibyBanm nokapaHHs y BOCbMU yCTaHo-
BaX BMKOHAHHS nokapaHb BiHHMLbKOI 06nacTi, 3MeHLUmn-
nacb Ha 452 ocobu, a wraTtHa YncenbHICTb NepcoHany
3anuwmnacs HeamiHHow. OTxe, Ha OQHOrO LITaTHOrO
npeacTaBHUKa KOMoHii B cepeaHboMy npunagano 1,75
BifcoTka 3acymkernx [9]. CTaTMCTYHI AaHi nokasyloTb
HecTabinbHy CUTyaLlito OO0 CBOEYACHOCTi Ta HANEXHOro
PiBHSI HaJaHHS MeauyHOT gonomoru ocobam, skux nosba-
BN BOJi, OCKINbKM 3aXBOPIOBAHICTb Ta CMEPTHICTb TaKoi
OKPEMOI Tpynn HACENEHHS HE 3MEHLLYETHCS.

OkpeMmo cnip 3BepHyTW yBary Ha rpyny crnpas, y sKux
€Bponeiicbkum Cynom i3 npas noguHu (gani — €CMNJ)
BCTQHOBMNEHO HEMIOACbKE MOBOMKEHHS], NMOB'A3aHE 3 He-
[0CTaTHIM i HECBOEYACHWM HaZlaHHAM MEeAUYHOI ONOMOT
ocobam, siki nepebyBatoTb Mig BapTow abo 3acymKeHi.

Hanpuknag, y cnpasi «TekiH npoTu TypeuunHuy (Tekin v.
Turkey) Big 9 yepsHst 1998 p. Cya BU3HAB NOBOMKEHHS He-
MHOACHKM | TaKMM, LLIO MPUHKYE TQHICTb LOAO 3asiBHUKA,
KU MaB TiNbKW OAHY HUPKY, ane npu oMy yTpUMyBaBCs
MPOTSAIrOM YOTUPLOX AHIB Y kKamepi Be3 ixi, Boaw, nixka Ta
Tennoi KOBAPM Npu TeMnepartypi Hux4e Hyns [15]. Y cnpasi
«lcTpariit Ta iHwi npotv Mongosuy (Istratii and Others v.
Moldova) Big 27 6epeans 2007 p. HemtoachKe i Take, L0
MPUHUKYE MiQHICTb, NOBOMKEHHS BCTaHOBNEHO CyaoMm LLoao
3asBHuKa, sk nepebysas y CI30, Ta skomy, no-nepLue,
HecBoevacHo Oyna HaZiaHa HeBiaKnaaHa MeaynyHa 4onomMo-
ra B HaZ13BW4aliHil 4ns 110ro 300poB'’s cuTyalLlii, a, no-apyre,
110ro NpYMyCcOBO Ta BCynepey NpoxaHHsM nikapis oapasy
nicns onepauii nepesesny 4o TIPEMHOIT NikapHi, e He 6yrno
BignosigHoro gornagy [14].

Takox, gk npuknag, Hasegemo cnpasy Pamipes
CaHyes npotu ®paHuii. 3asBHUK OCKapxyBaB yMOBM
YB'I3HEHHS], ane €BPONENCLKMM CyaoM ckapra He Oyna
3agoBoreHa. Pamipes CaHues, SKui BigoOMUIA Mig KIUYKOK
«Luakany, bys NPUYETHWI A0 KiNbKOX TEPOPUCTUYHIX aKTiB
y ®paHuii y 70-x pokax. Mepebysatoun nig cnincToMm 3a
MiZo3pot0 B TEPOPUCTUYHIN LiSNbHOCTI | GyBLUM [OBIYHO
YB'I3HEHNM 32 BOMBCTBO BOX NOMILEACHKMX, BiH NEBHUIA
nepiog Yacy BinbyBas NokapaHHs B OAMHOYHOMY YB' S3HEH-
Hi. PexuM 0aMHOYHOTO YB'A3HEHHS 03HaYaB, LU0 3asiBHUK
BifOyBaB nokapaHHs ofuH Y kamepi nnolleto 6,84 m?, 3a
110ro crnoBamu, HaniB3pyMHOBAHIN i NOraHoO i30M1bOBaHi.
BiH He MaB NpaBa KOHTaKTYBaTu 3 iHLUMMK YB'A3HEHNMU
Ta TIOPEMHUMU Harnsigavyamm; Mir TifbKu MaTu BAEHb
ABOroAMHHY NporynsHky Ha camoti. Y €CIJ1 Pamipes
CaH4es ockapxyBaB YMOBW Ta TPUBASiCTb TaKOro yB'A3-
HEHHS1, )xanitounchb Ha NOBHY i30M1AIL0 Ta NOCKaYMCh Ha
CT. 3 €BpONeCLKOI KOHBEHLi MPO 3axX1CT NpaB MOAVHM
Ta ocHoBoMonoxHux ceobop. Ctpacbypabkuii cyn He
BW3HAB NOPYLLEHHS CT. 3 B LIbOMY BUMAZKY, KOHCTATYHOuM,
o 3asBHUK nepebyBaB y kamepi, ska 6yna poCTaTHLO
BEJIMKOK AJ1S OAHOro 3asiBHMKA, MiCTMNa MiXKKO, CTin,
MicLie Ansi BMMBAHHS i TyanerT, a Takox BikHO, Yepes sike
noTpannsano 4o kamepw AeHHe cBito. Cyg nigkpecnus,
Lo B 3asiBHMKa GyB JOCTYN [0 ra3et, KHWT | Tenesiaopa,
a TaKoX WOMY HaJaBanw LIOAEHHY ABOTOAWMHHY Npory-
NSHKY Ta MOXIMUBICTb 3aMaTuCs y TPEHAKEPHOMY 3arli
NPOTSArOM roguHu Ha AeHb. Cyn gani Big3Haums, WO ABidi
Ha TWXOEHb A0 3asiBHMKA HaBidyBaBCS nikap, OauH pas
Yy Micsib — CBSILLEHHUK, @ TaKoX [yXe YacTo oguH abo
KifibKa 3 11010 3aXMCHUKIB, BKITHOYAKUM OTO APYXWHY, fka
TakoX mpeacTaBnsana noro iHtepecy B cydi. Cim's 3ass-
HWKa Hikonu He obMexyBanacs y BiABiAMHaXx yB's3HEHOTO,
SKWIA XXOAHOTO pasy He MPOCMB MPO Takuii Bi3uT. Tinbkn y
[BOX KIOMOTaHHSAX LLOAO Bi3WTIB XypHanicTiB nomy 6yno
BigMOBIeHo. 3a Takux obctasuH E€CIJT BU3HAB: 3asBHUK
6yB He B abCOMIOTHO MOBHIN i30MALi, @ B YaCTKOBIN, L0
BiANOBIZAN0 AOr0 NOKapaHHH.

BucHoBKH

1. CborogHi ofHieto 3 HeBupileHnx npobnem 3anu-
waeTbcs 3abesneyeHHs npasa YB'S3HEHUX Ha HanmexHy
MeauyHy gonomory. HeobxigHo 3ocepeauTy BinbLue yBaru
Ha BOOCKOHANEHHi NpaBoBOi CUCTEMM Ta (DaKTUYHOMY
BMKOPUCTaHHI 3aKOHOAABUMX MOMNOXEHb, KOTPi CTOCYHOTHCA
po3cnifyBaHHs CKapr CTOCOBHO JKOPCTOKOrO NMOBOKEHHS!
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Ta NPUHVKEHHS TAHOCTI, HeHaaHHs b0 HEHANEXHOTO Ha-
[aHHsi MENYHOI OMOMOTW, HEHAMEXHUX YMOB TPUMAHHS!
niz BapToto Oci0, siki no3basneHi Bori.

2. 3anuwaeTbCcst akTyanbHUMM NUTaHHS 3a6e3neyeHHs
C/CTEMOI MEAMKO-CaHITapHIX Ta 0300POBYO-MPOiNaKTUY-
HUX 3aX0fjB, @ TAKOX NOEAHAHHS 6e30nnaTHUX i NnaTHUX
dopm meaunyHoi gonomorn ans ocib, ki BigbyBaTh
noKapaHHs.

3. [ins Hawwoi KpaiHn Ha Cy4yacHOMY eTani BaXuBO
[OCAIT MaKCUMarbHOTO BLOCKOHANEHHS! 3aKOHOAABYOi
6a3n Ta 306inbLUeHHA PiBHS OepXaBHOMO KOHTPOIO 3a
NeHITeHLiapHUMK yCTaHOBaMK.

MepcnekTMBKU NodanbLUMX AOCNiMKeHb NOB'A3aHi 3
BWBYEHHSAM PIBHS FOTOBHOCTI KEPIBHUKIB 3aKnaiB OXOPOHU
300POB'S BUKOPUCTOBYBATW HabyTi 3HaHHS 3 MEAUYHOrO
npaBa y NPaKTUYHIN GiSnbHOCTI.
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The aim of the work was to estimate the quantitative content of 0.05 % chlorhexidine solution by capillary electrophoresis.

Materials and methods. The object of the study was the drug 0.05 % solution of chlorhexidine for local and external use of pharma-
copoeia quality. The study was carried out on a Kapel-104T device, equipped with an ultraviolet photometric detector and personal
computer with the Multichrom software. Electrophoretic determination of the quantitative content of chlorhexidine was carried out in
the UV region of the spectrum at a wavelength of 254 nm with a positive voltage on a capillary of 16 kV and a recommended capillary
thermostating from 20 °C to 30 °C. The sample was introduced in pneumatical mode in the 30 mbar for 5 seconds. The analysis time
was 5 minutes. As the leading electrolyte an aqueous solution consisting of 0.6 % solution of imidazole, 0.6 % solution of sodium tetra-
borate and 0.5 % solution of tartaric acid were used. The determination of chlorhexidine in the test solution was carried out in the UV
spectral region at a wavelength of 254 nm, since at this wavelength one of the absorption maxima of the indicated drug was observed.

Results. The validation analysis showed that the technique is characterized by specificity, linearity in the concentration range from
100 pg/ml to 700 pg/ml (y = 0.3438x — 12.4789; r = 0.9913), accuracy for chlorhexidine levels of 80-120 % (R = 98.82-100.44 %),
precision (S = 0.44-0.61 %). The relative error of the result of separate determination of chlorhexidine in 0.05 % solution using
capillary electrophoresis was 1.28 %.

Conclusions. Quantitative determination of 0.05 % chlorhexidine solution by capillary electrophoresis was carried out and
the parameters of the validation of the electrophoretic technique were established. The proposed electrophoretic conditions can
serve as the basis for the development of methods for the quantitative determination of chlorhexidine bigluconate as part of this drug.

KinbkicHe BU3HaueHHs 0,05 % po3unHy XAOpreKCMAMHY METOAOM KaninApHOro enektpodopesy

A. M. Camnies, H. A. AagitaBsH, 0. b. Hikipopoga, 0. . fikyba
MeTa po60oTu — oLjHI0BaHHS KinbkicHoro BMICTYy 0,05 % po34uHy XnoprekcuanHy METOAOM KaninsipHoro enekTpodopesy.

Martepianu Ta metoamn. OB'ekT gocnimxeHHs — nikapcokuii npenapat 0,05 % po34nH XroprekcuanHy Ans MiCLIEBOro Ta 30BHILLHLOIO
3acTocyBaHHs dhapmakonenHoi sikocTi. JocnimkeHHs BukoHanu Ha npunagi Kanenb-104T, wo obnagHaHuin ynstpacionetosum
(pOTOMETPUYHIM AETEKTOPOM, SIKVI MPALIOE NPY LLOBXKWHI XBIMi 254 HM, @ TaKOX KBapLIEBUM kaninspomM 3aeaoxkv 0,5 M 10 aetekTopa,
3 BHYTPILLHIM AiaMeTpom 75 MKM, [pKepenom BIUCOKOI Hanpyry No3UTUBHOI NONSIPHOCTI 3 perynboBaHoto Hanpyroto Big 1 kB go 25 kB
i NepCoHanbHNM KOMM'toTepPOM i3 MporpamHnM 3abeaneyeHHsM MynsTuxpom. EnektpodopeTiiHe BU3HaYEHHS KinbKiCHOTO BMICTY
xnoprekcuauHy B 0,05 % posumHi Ans MiCLIEBOrO Ta 30BHILUHBOIO 3aCTOCYBaHHS BMKOHANMW Npy NO3UTWBHIN Hanpys3i Ha kaninspi 16
kB i pexomeHgoBaHomy TepmocTatyBaHHi kaninspa Big 20 °C go 30 °C. BeeneHHs npob 3giicHIoBanM NHEBMaTUYHO B pexuvmi 30
mbap npotsrom 5 cekyHa. Yac aHanisy — 5 xBunuH. Ak NpoBigHUI €NEKTPONIT 3aCTOCOBYBANW BOAHWUIA PO34MH, L0 CKNaAaeThes 3
0,6 % posumHy imigasony, 0,6 % poa4nHy HaTpito TeTpabopary Ta 0,5 % po34MHy KUCNOTH BUHHOI. Br3HaYeHHS XnoprekcuamnHy B
PO34MHi, LU0 BUBYanK, BUKOHanu B Y®-obnacTi cnektpa npu SOBXWHI XBUMi 254 HM, OCKINbKX NpW Ll JOBXMHI XBUIi CnocTepirani
OfVH i3 MaKCIMYyMiB MOIMMHAHHS LbOro NikapCbkoro npenapary.

Pesynkratu. BanigauiinHuii aHania nokasas, L0 METOAMKA XapaKTepu3yeTbCs CNeLndIiHICTIO, NiHIAHICTIO B Aiana3oHi KOHUeHTpaLji
Big 100 mkr/mn go 700 mkr/mn (y = 0,3438x — 12.4789; r = 0,9913), npaBunbHicTio ans BmicTy xnoprekeuauHy 80—120 % (R = 98,82—
100,44 %), npeumsinHicTio (S, = 0,44-0,61 %). BinHocHa noxu6ka pesyribTaTis OKpeMOro BiaHaqeHHs xnoprekcuamy 8 0,05 % posdunHy
3 BUKOPMCTaHHAM KaninspHoro enektpodopesy ctaHosuna 1,28 %.

BucHoBku. BukoHanu kinbkicHe BuaHayeHHs 0,05 % posdmHy xnoprekcuayHy MeTogoM KaninspHoro enektpodopesy. 3a-
MpOMOHyBan enekTpotOPETUYHI YMOBH, KOTPi MOXYTb 6YTI OCHOBOI Anst PO3POGHEHHS! METOLAMKY KiNbKICHOTO BU3HAYEHHS
xrioprekcuanHy GirmtokoHaTy y cknagi Lboro Jikapcbkoro npenapary.

KoAnuecTtBeHHOE onpeaeAeHne 0,05 % pacTBopa XAOpreKCMAMHa METOAOM KanUAAAPHOIo
aneKTpodopesa

A. M. Camnues, H. A. AaButaBsH, E. b. Hukudoposa, 1. . Akyba

Llenb pa6oTk! - oLeHKa KonniecTBeHHoro cogepxanus 0,05 % pacTeopa XnoprekcuanHa METOLOM KanunnsipHoro anekTpodopesa.

Matepuansi u metoabl. O6beKT UccneaoBaHns — nekapcTBeHHbIn npenapat 0,05 % pacTBop xnoprekcuauHa 4ns MECTHOro U
Hapy)XHOro MpUMeHeHNst hapMakoneiHoro kavecTsa. Vccnenosanne npoeoaunu Ha obopyaosaHium Kanenb-104T, ocHaLLeHHOM
yneTpacmoneToBbIM POTOMETPUYECKUM LETEKTOPOM, paboTalnM npu ANUHE BOMHbI 254 HM, a Takke KBapLeBbiM
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kanunnsapom anvHolt 0,5 M A0 AeTekTopa, BHYTPEHHUM AMAMETPOM 75 MKM, UCTOMHUKOM BbICOKOTO HaNPSHKEHUS MONOXUTENbHOM
MONSIPHOCTY C perynupyembiM HanpspkeHnem ot 1 kB o 25 kB 1 nepcoHanbHbIM KOMMbIOTEPOM C NporpamMMHbIM 0becneyeHem
Mynbtuxpom. OnekTpochopeTudeckoe onpeaerneHne KonM4yecTBEHHOro cogepxanns xnoprekcuanHa B 0,05 % pacteope ans
MECTHOTO W HapyXHOro NMPUMEHEHUS NPOBOAWMW MPU MONOXMTENBHOM HaMpsXKeHUn Ha kanunnspe 16 kB u pekomeHayemom
TepmocTatupoBaHun kanunnspa ot 20 °C go 30 °C. Beog npobbl ocyLuecTBnsny nHeBMatuyecky B pexume 30 mbap B TeyeHne
5 cekyHa. Bpems aHanusa — 5 MuHyT. B kayecTBe BeayLLEro anekTponmTa UCnomnb3oBanit BOAHbIA pacTBop, cocToswmi 13 0,6 %
pacteopa ummaasona, 0,6 % pacteopa HaTtpus TeTpabopata u 0,5 % pacTBopa KUCMOThI BUHHOW. Onpeaenerue XnoprekcuanHa B
13y4aeMoM pacTBope npoBoaunyv B YP-o6nactu cnektpa npu AnnHe BomHbl 254 HM, Tak Kak npu 3TO AnuHe BOnHbI Habnioanu
OAVMH M3 MaKCMYMOB MOTTOLLEHIS YKa3aHHOTO NeKapCTBEHHOMO npenapara.

Pesynbrathl. BanugaumoHHbIii aHanua nokasan, 4To MeToarka xapaKkTepusyeTcs CneLmgUIHOCTbI0, TMHENHOCTLI0 B AnanasoHe
koHueHTpaumin ot 100 mkr/mn go 700 mkr/imn (y = 0,3438x — 12,4789; r = 0,9913), npaBUNbHOCTLIO ANSt YPOBHEW COAEPXaHust
xroprekcuauHa 80-120 % (R = 98,82-100,44 %), npeuvanoHHocTsio (S = 0,44-0,61 %). OTHocuTenbHas olwnbka pesynrara
OTAENbLHOro onpeaeneHus xnoprexkcuaumta B 0,05 % pacTBope ¢ MCnonb3oBaHWeM KanunmsipHoro anekTpodopesa coctasuna 1,28 %.

BbiBogab!. [poseaeHo konnyecTBeHHoe onpeaenenue 0,05 % pacTeopa xyoprekcmanHa METOO0M KanumnsipHoro arnekTpodopesa
1 YCTaHOBIEHbI NapaMeTpbl BanuaaLmy anekTpopopeTmieckon MeToamku. [NpeanoxeHHble anekTpohopeTnieckie yCrnoBys MoryT
ObITb OCHOBOW A5 pa3paboTki METOAVIKM KOMMYECTBEHHOO OMPEAENEHMs XIoprekcuanHa burmiokoHaTa B COCTaBe IaHHOTO Nekap-

CTBEHHOrO npenapara.

Introduction

Chlorhexidine is one of the leading antiseptics of a wide
spectrum of action, represented on the Russian pharmaceu-
tical market. In its chemical structure, chlorhexidine refers to
the derivatives of biguanidine and amidine and is N,N--bis
(4-chlorophenyl)-3,12-diimino-2,4,11,13-tetraazatetradec-
anediimidamide, available as acetate, dihydrochloride and
di-D-gluconate [1].

Chlorhexidine, which has been used for more than half a
century as a curative and therapeutic-prophylactic antiseptic
and disinfectant for various infections. It is now widely used
in disinfectological, surgical, obstetric-gynecological, dental,
dermatologereal and urological practices [1-3].

The undoubted advantages of this drug are the high
pharmacological activity against a wide range of micro-
organisms and the lack of resistance to it, low degree of
absorption through undamaged skin, and its availability in
terms of value [4,5]. It should be noted that the assortment
list of drugs containing chlorhexidine as an active ingredient
is quite diverse. This drug is presented in the form of liquid,
solid and soft dosage forms. At the same time, the most
popular and affordable for the consumer is 0.05 % solution
of chlorhexidine for local and external use [6-9]. The latter
is listed in the list of vital and essential medicines for medical
use for 2018 and is characterized by fairly large share of
the presence in the pharmacy nomenclature.

The wide prevalence of 0.05 % solution of chlorhexi-
dine in the pharmaceutical market makes it necessary to
carefully monitor its quality. In this regard, special attention
of researchers is focused on the introduction of modern
and rapid methods of pharmaceutical analysis of drugs
containing chlorhexidine.

At present, both physical-chemical and chemical
methods of pharmaceutical analysis are used to evaluate
the quantitative content of chlorhexidine in solution [10-12].
In this case, UV-spectrophotometry serves as a reference
method in the domestic practice of quality control of given
drug [11]. At the same time, foreign sources of scientific
information contain data on the possibility of analyzing
chlorhexidine in various drugs by acid-base titration in proto-
genic solvent medium, as well as using HPLC and capillary
electrophoresis [10,12—14]. Among these methods, capillary
electrophoresis is the most promising in controlling the quality
of drugs containing chlorhexidine, and its advantages are well
known and described in numerous scientific works [15—18].

The purpose

The purpose of this work was to assess the quantitative content
of 0.05 % chlorhexidine solution by capillary electrophoresis.

Materials and methods

The object of the study was the drug 0.05 % solution of chlor-
hexidine for local and external use of pharmacopoeia quality.
The standard sample (SS) of solution of chlorhexidine
(20 %, Sigma), imidazole (95 %, Sigma), sodium tetraborate
(99.5 %, Sigma), tartaric acid (99.5 %, Sigma), hydrochloric
acid (puriss., Vecton), sodium hydroxide (puriss., Vecton)
were also used in the work. Purified water used for analysis
was obtained by distillation on a DE-4 distiller.

The study was performed using capillary ion electropho-
retic analyzer (capillary electrophoresis device Kapel-104T,
0JSC RPC Lumex, Russia) equipped with an ultraviolet
photometric detector operating at a wavelength of 254 nm,
and a quartz capillary 0.5 m long to the detector, internal
diameter of 75 micrometers, a source of high voltage of
positive polarity with adjustable voltage from 1 kV to 25 kV
and a personal computer with the software Multichrome.

To evaluate the quantitative content of 0.05 % solution
of chlorhexidine by means of capillary electrophoresis,
the drug was not diluted. To prepare a solution of SS of
chlorhexidine, 0.5 ml of a 20 % solution of chlorhexidine was
placed in a 200 ml volumetric flask, the volume of the solu-
tion was adjusted to the mark with water and mixed. The
analyzed samples of the test and standard solutions with
a volume of 1 nl were dosed into the device at least three
times and electrophoretograms were recorded.

Electrophoretic determination of the quantitative content
of chlorhexidine in 0.05 % solution for local and external use
was performed with a positive voltage on 16 kV capillary
and recommended capillary thermostatting from 20 °C to
30 °C. The sample was introduced in pneumatical mode in
the 30 mbar for 5 seconds. The analysis time was 5 minutes.
As the leading electrolyte we used an aqueous solution
consisting of 0.6 % solution of imidazole, 0.6 % solution
of sodium tetraborate and 0.5 % solution of tartaric acid.
The prepared solution was used during the working day.
Between the tests, the capillary was successively rinsed for
2 minutes with each reagent. Initially, washed with a 1 M
solution of hydrochloric acid, then purified water, 1 M solution
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of sodium hydroxide and again purified water, and then with
a leading electrolyte. The determination of chlorhexidine in
the solution was carried out in the UV region of the spectrum
at a wavelength of 254 nm, since at this wavelength one of
the absorption maxima of the indicated drug was observed.

The content of chlorhexidine bigluconate in 1 ml of
the drug in micrograms (X) was calculated by the formula:

X 81'30'P
= S,-200

S, is the peak area on the electrochromatogram of the solution of SS of
chlorhexidine bigluconate; S, is the peak area of chlorhexidine bigluconate
on the chromatogram of the drug; a;: is a sample of SS of chlorhexidine
bigluconate, ml; a: is a sample of SS of chlorhexidine bigluconate, ml; P: is
a content of chlorhexidine bigluconate in SS of chlorhexidine bigluconate, %.

The content of chlorhexidine bigluconate in 1ml of
0.05 % solution of the drug should be from 450 g to 550 pg.

To test the suitability of the electrophoretic system,
at least 3 electrophoregrams of the solution of SS of
chlorhexidine were obtained. Established criteria related
to the reliability of determining the beginning and end of
the peak of the analyte, as well as criteria that characterize
the separation ability of the system and the reproducibility
of measurement results (Table 1).

An electrophoretic system is considered suitable fif,
during electrophotometry of a chlorhexidine SS solution,
the number of theoretical plates are not less than 10000,
the tailing factor of a peak is not more than 2, the resolution
between two peaks must be at least 3.0; relative standard
deviation of the peak area is not more than 2 %.

Thus, according to the data reflected in table 1, it
is clear that the suitability of the electrophoretic system
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meets the requirements of domestic and international
documents.

The validation of the electrophoretic technique for
the quantitative determination of chlorhexidine bigluconate
in 0.05 % solution was carried out in accordance with
the requirements of domestic and international standards
for the following parameters: Specificity, Linearity, Accuracy
and Precision [19-21].

Results

Determination of the specificity of the electrophoretic
technique was carried out by comparative analysis of
electrophoregrams of SS chlorhexidine (Fig. 1) with
0.05 % solution of chlorhexidine for local and external
application (Fig. 2), which revealed the coincidence of
chlorhexidine peaks in the test and standard solutions
by migration time.

In addition, as seen in Fig. 2, the peak of chlorhexi-
dine is distinctly separated from related impurities. Thus,
the above electrophoretic conditions for the analysis of
0.05 % solution of chlorhexidine are useful for the quan-
titative determination of chlorhexidine by the method of
capillary electrophoresis.

A further stage of the study was confirmation of the
linearity of the electrophoretic technique (Fig. 3).

The linear dependence of the photometric signal on
the concentration of chlorhexidine observed in the concen-
tration range from 100 pug/ml to 700 pg/ml was approximated
by the method of least squares by the linear equation:
y = 0.3438x — 12.4789. The correlation coefficient was
0.9913, which meets the requirements of the State Phar-
macopoeia of the Russian Federation XIlI edition (r = 0.99).

Fig. 1. Electrophoregram of

23.1 mAU the solution of SS of chlorhexidine
r 2 (peak 2 — chlorhexidine).
1
1
Il 1 I
Capel 1 3 3 4 3 ; 5 min !
23.1 mAU Fig. 2. Electrophoregram of 0.05%
3 chlorhexidine solution (peak 2 —
chlorhexidine).
2
1
N B
Capel i ; 3 7 : ; o
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Thus, the calibration graph illustrated in Fig. 3, the linear
regression equation and the correlation coefficient allow

S 20 us to conclude that the proposed technique has a linear
200 & dependence.

Determination of the validity of the electrophoretic

150 / technique according to the parameter Accuracy was car-

ried out using an additive method. For this purpose, model

100 mixtures were prepared at three levels of concentrations

(80 %, 100 %, 120 %) consisting of an aqueous solution

¢ of the drug with an established chlorhexidine content and

%0 a known concentration of the solution of chlorhexidine SS
C. ugiml introduced therein (Table 2).

0 100 200 300 400 500 600 700 As can be seen from the data presented in Table 2,
the recovery in the determination of content of chlorhexi-
dine in model mixtures ranged from 98.82 % to 100.44 %,

Fig. 3. Calibration graph of the peak area dependence on the chlorhexidine concentration which is consistent with the recommended interval for USP

in the solution. )

i the solufion (100.0 + 2.0 %) for the methods of the first category.

The next step in the validation of the technique was

Table 1. The results of determining the basic parameters of the suitability the determination of the precision parameter (intermediate
of the electrophoretic system precision) (Table 3).
— e The results presented in Table 3 demonstrate that when
studying the intermediate precision parameter, the relative
’ standard deviation was 0.44 % and 0.61 %. The data
Tailing factor (T 1.80 £0.02 T<2 )
aiing factor (T) : obtained do not exceed the recommended value (2.0 %)
Number of theoretical plates (N) 11025 + 832 N 22000 according to the USP
Resolution {Rs) 350018 Rs215 According to the totality of the studies conducted, it
Relative standard deviation (RSD) 1.50 £0.12 RSD 2.0 % can be concluded that the capillary electrophoresis tech-

Table 2. Results of quantitative determination of chlorhexidine in model mixtures

Content chlorhexidine The concentration Expected content The sum of the peak Found Found (pg/ml), | Recovery | Mean recovery
in a 0.05 % solution, (pg/ml) of the introduced | of chlorhexidine areas of the test solution | (ug/ml) average value [ (R),in% [(R),in%
pg/ml solution of SS in the model mixture with a standard additive
of chlorhexidine (pg/ml)
925
930 99.68
533 400 933 305 922 98.82
533 500 1033 342 1032 1032 99.90 99.90
533 500 1033 343 1035 100.19
533 500 1033 342 1030 99.71
533 600 1133 376 1129 1134 99.64 100.09
533 600 1133 379 1138 100.44
533 600 1133 378 1136 100.26

Table 3. Results of validation of the electrophoretic technique in the parameter Precision (intermediate precision) in model mixtures

Sample number The content of chlorhexidine, Metrological characteristics The content of chlorhexidine, Metrological characteristics
pg/ml (day 1) glml (day 2)
534

1 X = 531 X =528
$=23238 S=32249

2 529 S, = 0.9485 531 S,= 13163

3 528 S'=044 526 S'=061
AX =597 AX =790

4 202 AX=243 R AX=3.38

5 533 533

6 531 525

Table 4. Results of statistical processing of the method for quantitative determination of 0.05 % solution of chlorhexidine (n = 6, P = 95 %) in real
samples

Metrological characteristics

X, pg/ml f S s GY) AX €

X

529 5 2.6458 1.0801 2.57 6.79 1.28
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nique proposed to evaluate the quantitative content of
0.05 % solution of chlorhexidine showed the compliance
of the validation parameters (specificity, linearity, accuracy
and precision) requirements of domestic and international
regulatory documents.

Subsequent tests were devoted to the quantitative
determination of chlorhexidine in real samples of its 0.05 %
solution (Table 4).

Conclusions

Quantitative determination of 0.05 % chlorhexidine solution
by capillary electrophoresis was carried out and the pa-
rameters of the validation of the electrophoretic technique
were established. The proposed electrophoretic conditions
can serve as the basis for the development of methods for
the quantitative determination of chlorhexidine bigluconate
as part of this drug.
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HakonuyeHHs pignHu B nepunaHkpeaTyHiin obnacti Ta BigaaneHux AinsHkax YepeBHOI NOPOXHWHM NOLMPeHe Ha paHHil cTagii
TOCTPOrO TSHKKOrO NaHkpeaTuTy. PiguHa HaltvacTilLe € remopariyHum acuuTom, barata akTMBOBaHUMM NINOMITUYHUMW | NPOTEONITUY-
HUMUW hepMeHTaMK, Ba30AKTUBHUMU PEYOBMHAMM Ta 3ananbHUMM LIUTOKIHAMM, Ha MoYaTKy 3aXBOPIOBaHHS acenTuyHa. EBakyallis
3 YepeBHOI MOPOXHWHW piayHK, 6araToi Ha NOTEHLIMHO TOKCUYHI MeaiaTopy, B HU3Li NyOnikawii onucaHa sik paLioHanbHUIA 3axia
O7151 NONErLUEHHs CTpaXkaaHb XBOPUX Y KPUTUMHOMY CTaHi.

MeTa po6oTu — npoaHanisysatu nybnikaLii oCTaHHIX POKiB LLOAO XipypriYHOi TaKTUKM Npu hepMEHTATUBHOMY acLUT-NEPUTOHIT
Ta ii BNnMBY Ha nepebir rocTPoro TAXKKOro NaHKpeaTuTy.

BucHoBKM. PaHaomizoBaHi KniHiYHi 4OCTIMKEHHS | ny6nikaLii AeMOHCTPY0Tb cynepeqnuBi AaHi LWoao edheKTUBHOCTI XipypriYHMX
YTPy4aHb Npy roCTPOMY NaHKPeaTUTI, L0 YCKMaAHEHUI acUmUT-NepUTOHIToM. MiXkHapoaHi pekoMeHZaLlii MatoTb HU3bKWIA piBEHb
[10Ka30BOCTi LL0A0 eheKTUBHOCTI APEeHyBaHHS1, MaBaxy Ta BigeonanapoCcKonivHOI caHawli, KW NOB’A3aHNI i3 3any4eHHaM
B OKpeMi JOCMiIKEHHS NaLEHTIB i3 HETSXKKUM naHkpeatuTom. OnTUMI3aLis XipypriYHoi TaKTMKM B NaLEHTIB 3 acLuT-nepu-
TOHITOM NpK TSHKKOMY NaHkpeaTuTi Moxe OyTU NoB'si3aHa 3 BU3HAYEHHAM TSHKKOCTI CTaHy NavjieHTa 3 acLMT-NepuUTOHITOM,
BUPaXXEHOCTi NapanaHKpeaTuTy, PiBHS TOKCUYHOCTi acLMT-NEPUTOHITY, NOKa3aHb Ta ONTUMAnbHOTO Yacy ApeHyBaHHs/NnaBaxy.
[Insa po3B’sizaHHs X NTaHb HEODXigHO NPOAOBXUTY NPOCNEKTUBHI AOCHIMKEHHS.

Xupypruueckas TakTMKa npu 0CTPOM NaHKpeaTuTe, 0CAOXKHEHHOM aCLT-NePUTOHUTOM

B. B. KacbsH, 0. 1. YUepkyH, A. A. CbiTHUK, B. A. LLeiko

HakonneHue XmaKkocTn B nepunaHKpeaTnyeckor obnactv u oTaaneHHbIX y4acTkax OproLLHON NMOMOCTM LUMPOKO PacnpoCTPaHEHO
Ha paHHel CTaann OCTPOTO TSHKENOTo NaHkpeaTuTa. XXaKkocTb B OCHOBHOM NpeACcTaBnsieT cobor remopparmyeckuii acumt, boratas
aKTUBMPOBAHHbLIM NINMOAUTUYECKAMM N NPOTEONNTUYECKAMM (PEPMEHTaMM, BA30AKTVUBHBIMM BELLECTBAMI W BOCTIANMUTENbHBIMU
LIMTOKMHAMU W He 00513aTeNnbHO MHAULIMPOBaHa. dBaKyaLyis 13 GPIOLLHON NOMOCTM XMAKOCTH, BoraToin NOTEHLMANbHO TOKCUYHBIMM
meauaropamu, NnoaaepxuBaeTcs B page nybnukaumin kak pauuoHansHoe meponpusiTue ans obnervyeHus 6pemenn 6onesHn y
60MbHBIX B KPUTUHECKOM COCTOSHUU.

Llenb paboTbl — npoaHanuavpoBaTh ny6rvkaLmm NocneaHX NET 0 XUPYPruveckoi TakTUKE Npy hepMEHTATUBHOM acLuT-nepu-
TOHUTE W ee BMNSIHAM Ha TEYeH1e OCTPOro TSKEMNOro naHkpeaTuTa.

BbiBogbl. PaH,D,OMVIZBVIpOBaHHbIe KNNHUYeCcKne nccnenosaHna u ny6nm<a|.u/m LOEMOHCTPUPYHT NPOTUBOPEYMBbIE AaHHbIE 06
Sq)(*)eKTI/IBHOCTVI XUPYpruyecknx BMeLlaTenbCcTB npu OCTPOM NaHKpeaTuTe, OCNOXHEHHOM acUUT-NEePUTOHUTOM. Me>|<;|yHa-
POAHbIE pEeKoMeHaaunn nmeroT HU3KUI YpPOBEHb NOKa3aTelibHOCTU B OTHOLLUEHUU 3¢)CbeKTVIBHOCTVI OPEHNPOBaHUA, NaBaxa
n aneonanapocmnmqecmﬂ CaHauum, CBA3aHHbIV C BKIMKOYEHMEM B OTAEMNbHbIE UCCNEN0BAHUS MALMEHTOB C HETSHKENbIM
NaHKpeaTuToM. Ontumuzaums XVIpprI/NeCKOVI TaKTUKW Y NALMEHTOB C aCLIUT-NEPUTOHUTOM NPU TAXKENOM NaHKpeaTnuTe MoXeT
ObITb CBSI3aHa C onpeneneHnemM TAXeCcTn COCTOAHUA nauneHTa C acluuT-NepUTOHNTOM, BbIPaXEHHOCTU napanaHkpeaTtuTta,
YPOBHS TOKCUYHOCTW aCUNT-NEePUTOHNTA, noKasaHui 1 ONTUManbHOro BpemeHu ,qpeHI/IDOBaHI/Iﬂ/J'IaBa)Ka. Ons peLeHna aTux
BOMPOCOB CyLLleCcTByeT I'IOTpe6HOCTb B AanbHEMLLNX NPOCNEKTUBHbIX NCCeA0BaHUAX.

Surgical tactics with acute pancreatitis complicated ascites-peritonitis

V. V. Kasian, O. Yu. Cherkun, D. A. Sytnik, V. D. Sheiko

Fluid accumulation in the peri-pancreatic region and the distal areas of the abdominal cavity is widespread in the early stage of
acute severe pancreatitis. The fluid is mainly hemorrhagic ascites, rich in activated lipolytic and proteolytic enzymes, vasoactive
substances and inflammatory cytokines, and is aseptic at the onset of the disease. Evacuation of a fluid rich in potentially toxic
mediators from the abdominal cavity is supported in a number of publications as a rational measure to alleviate the burden of
disease in critically ill patients.

The purpose of the study was to analyze recent publications on surgical tactics for enzymatic peritonitis and its impact on acute
severe pancreatitis.

Athorough analysis of the literature made it possible to draw the following conclusions related to the state of this problem. To date,
randomized clinical trials and publications show controversial data on the efficacy of surgical interventions for acute pancreatitis
complicated by ascites-peritonitis. International recommendations have a low level of evidence regarding the effectiveness of
drainage, lavage and video-laparoscopic rehabilitation due to inclusion of patients with non-severe pancreatitis into individual
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studies. Optimization of surgical tactics in patients with ascites-peritonitis in severe pancreatitis may be associated with the definition
of: the severity of the condition in patient with ascites-peritonitis, parapancreatitis severity, toxicity level of ascites-peritonitis,
indications and optimal drainage / lavage time. To address these issues, there is a need for further prospective studies.

3a ocTaHHE AecATUNITTS TepaneBTUYHWIA i XipyprivHWi
nmigxoam /O BaxKoro roctporo maHkpeatuty (1) 3asHaB
pyHOAMEHTANBHWX 3MiH, LLIO CIPUYMHEH KpaLLWM PO3YMiH-
HaM natodpisionorii [T i Jokazamu KniHiYHWMX JOCnimKeHb
[31]. HesBaxaroum Ha NO3UTUBHI 3pYLUEHHS B [iarHOCTML
Ta NikyBaHHi rocTpOro naHkpeaTuTy, KOTpi AOCATHYTi OCTaH-
HIMW poKamW, Lie 3aXBOPHOBaHHS 3ar1LIAETLCS CKNaHOK
npobnemoto ans xipypra. JleTanbHicTb npu LecTpyk-
TMBHUX (hopMaXx 3a BiACYTHOCTi iH(iKyBaHHS CTAHOBUTb
15-30 %, npw iHdekuinHMX ycknagHeHHax — 30-50 %,
y Bunagky «6rimckaBuyHOro» nepediry Moxe CTaHOBUTY
100 % [2,4,10]. CycninbHy 3HauyLLicTb Npobnemu 3ymos-
Mo Te, WO HaMBULL MOKA3HWKW 3aXBOPHOBAHOCTI came
cepen nogen npauesaartHoro Biky — 30-50 pokis [1,3].
AcuuT-nepuToHiT npu [T € JOBOMI YaCTUM yCKNaaHEHHAM
paHHBOro Mepiofy 3axBoptoBaHHs. PiguHa HandvacTile
remMopari4H1M acuuTom, barata akT1BOBaHMMM MiNoNiTAY-
HUMW, NMPOTEONITUYHUMU DEPMEHTAMU, BA30AKTUBHUMM
peyvoBMHaMK Ta 3ananbHUMK LUTOKIHAMM, Ha movaTky
3axBOPIOBAHHA acenTuyHa. EBakyauis 3 YepeBHOT MOpoX-
HUHW PiaMHK, GaraToi Ha NOTEHLINHO TOKCUYHI MeaiaTopy,
B HW3Li nybnikauii [9,28] onucaHa sk paLioHanbHWiA 3axig
L7151 NOMNETLLEHHS CTpaXaaHb XBOPUX Y KPUTUYHOMY CTaHi.
Ha nincrasii obMexeHnx KNiHiYHUX JaHWX LWoAo 3acTocy-
BaHHs1 Yepe3LUKIPHOro ApEeHaxy YepeBHOI MOPOXHUHK B
navuieHTiB 3i CTepuUIbHIM NaHKpeoHekpo3om, L. Zhu, J. Lu,
J. Yang [35] nopisHtotoTb edhekTUBHICTb Liiei npoLeaypy 3
[PEHYBaHHAM napanaHKkpeaTyHUX roCTPUX HEKPOTUHHIX
CKyn4eHb Y XBOPUX 3 iHikoBaHUM Hekpo3oMm [22]. KniHiuHa
KOPWUCTb APEHYBaHHS Ta NEPUTOHEANBHOTO NaBaxy npu
rOCTPOMY MaHKpeaTWTi 3anuLaeTbCcsl Cynepeynmeot,
OCKinbky ony6rnikoBaHi paHAoMi30BaHi KOHTPONLOBaHI BY-
npobyBaHHs 3 NPUBOAY iXHBOI eIEKTUBHOCTI JatoTb PiHi
pesynetatut [13,34].

MeTa po6otu

MpoaHanisysatv nybnikaLji oCTaHHiX POKIB LLOAO Xipypriy-
HOI TaKTUKM Npy1 (DEPMEHTATUBHOMY aCLIUT-NEPUTOHITI Ta ii
BNAMBY Ha Nepebir rocTporo TSHKKOro MaHKpeaTuTy.

Martepianu i meToAM AOCAIAKEHHA

3pifcHMnn nowwyk Ta aHania axoBoi Nitepartypu B 6asi
«Medline» 3a kntovoBUMM crioBamu: acute pancreatitis,
pancreatic ascites, peritoneal lavage. MmubuHa nowuyky — ny-
Gnikauii B peLieH30BaHMX haxoBuX BIOAHHSIX, L0 BXOASTh
[0 MiXXHAapOAHUX HAyKOMETpUYHIX 6a3, 32 0CTaHHI 5 pokiB.

[Mpu rocTpomy aniMeHTapHOMY NaHKpeaTuTi crnocTepi-
ratoTb BUPaXeHy 3ananbHy peakLito HaBKOMO NiALLNYHKOBOT
3aro3u 3 CycigHiMKU CTPYKTypamm siK LUMyHKa, TaK i none-
PEYHO-000/10BOI KMLLIKM 3 YTBOPEHHSIM PIZVHHUX CKYNY€eHb.
OcTaHHi MOXyTb MOLLMPIOBATICS B YEPEBHY NOPOXHMHY 260
CepenocCTiHHS Ta NnesparbHy NOPOXHMHY, 3rof0M 3 YTBO-
PeHHsIM acumTy Ta/abo NneBpanbHOro BUMOTY BiAMOBIAHO.
[eski nocnigHukm [8,27] BKka3ytoTb Ha HAsiBHICTb NneBparb-
Horo Bunoty B noHag 50 % nauieHTiB i3 naHKpeaTUyHUM
acuutoMm. [liarHo3 3a3Buyan NigTBEPOXKYETLCS AaHUMU
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YNbTPa3ByKOBOrO AOCHMKEHHS, CripanbHOi KOMM'KTEPHOT
ToMorpadii, MarHiTHo-pe3oHaHCHOI naHkpeaTorpadii
[25], aHani3omM acuMTWUYHOI PiAMHW, LLO XapakTepuayeTb-
Cs BUCOKMM BMICTOM Binka >3 r/an i BUCOKOK aminasoro
>1000 MO/mn, cniBBiGHOWEHHA aminasu acuuMTUYHOI
PiavHM [0 aminasu cupoBaTkv CTaHOBUTL NpubnmsHo 6,0
[20]. AHani3 acumMTIYHOI piguHY Takox pobnsTs, abu BUKIHO-
YNTW iHLLI 3aXBOPIOBAHHS — LIMPO3 NeviHky abo 3nosikicHe
MeTacTasyBaHHs.
HakonuyeHHs pignHn B nepunaHkpeaTnyHin SinsHui
Ta BipAaneHux AinsHKax YepeBHOI MOPOKHWHM, LLO Cro-
CTepiratoTb Ha koMm'loTepHil Tomorpadii (KT), noumpeHre
Ha paHHil cTagii rocTporo Tsikkoro naHkpeatuty (ITN).
[OCTpUIA TSXKKUIA MAHKPEATUT XapaKTepU3yeTbCs par-
TOBUM | BaXKUM BUHWUKHEHHSIM 3i LUBUAKMM MOFIPLUEHHSM
CTaHy Hagani. YcknafgHeHHs: noniopraHHa HeoCTaTHICTb
(MOH), oK i NiABULLEHHS BHYTPILLHBOYEPEBHOMO TUCKY —
MOXYTb BWHWKATX Ha paHHinn cTagii [T i kopentotoTh i3
TiPLUMMM MOKa3HMKaMU TSHKKOCTi CKOPUHIOBMX CUCTEM, LLIO
CBi4MTb NPO HECMIPVATIIMBMIA MPOTHO3 i3 BUCOKOK CMEpPTHI-
CTi0 [24]. Y Len nepiog nikyBasibHi 3axoau, SIK-0T arpecuBHa
nigTpUMyBanbHa iHTEHCUBHA Tepanisi, iHya3iiHa Tepanis,
eHTepanbHe Xap4yBaHHS, WO CTIPSIMOBaHi Ha 3HKEHHS
cucTeMHoi 3ananbHoi Bignosigi Ta MOH. XipypriuHi BTpy-
YaHHs1, sIKi BUKOHYIOTb Ha paHHil ctagii [T, MoxyTb 6yTu
«apyrimM yaapom» 4o CUCTEMHOI 3ananbHoI BignoBigi, Skui
3rofoM 30inbLLye HABAaHTKEHHS HA OpraHia3M i BUKMMKae
noripLueHHs Haaani [6,19]. Tomy pekoMeHaytoTb HeiHBaaVB-
Hy CTpaTerito Ta 3aTpUMyBaHHS XipypriYHoro BTpyyaHHs [21].
Y pobotax D. Segal et al. [22], M. Navalho et al. [18],
J. D. Wig et al. [30] nosigomnsieTbes, WO Nig Hasirauieo
ynbTpasByky abo Kommn'toTepHoOi Tomorpadii BHyTpiLl-
HbOYEPEBHE | 3a04EPEBUHHE YepEe3LUKIPHE ApEeHYBaHHS
KaTeTepoM i MPOMMBAHHS! MOXyTb OyTU BUKOpUCTaHi Ans
3HKEHHS BUCOKOTO BHYTPILLHBOYEPEBHOMO TUCKY | MiKy-
BaHHS Ha paHHiN cTafii iIHeKUiHWX ycKnaaHeHb NaHKpeo-
Hekpo3sy (IH) Ta/abo 4N1S1 yHUKHEHHS! YK BiTepMiHYBaHHS
onepauii B okpemux nauiextis i3 [, Ane, 3a YHHAMYU
pekomeHaaLisMM LWoAo NiKyBaHHS FOCTPOro MaHKpeaTuTy,
npoueaypa ApeHyBaHHs Mae GyTu BiaTepmiHoBaHa (onTu-
ManbHO — MPOTArOM 4 TWXHIB) y CTabinbHWX NauieHTiB 3
iHhikoBaHMM HEKPO30M, aby 3a6e3NeUnT PO3BUTOK CTIHKM
HaBKOIO AiNsHKN HEKPO3y [26]. Ane UM Lie KOPUCHO AN15 BY-
KOHaHHS NepUTOHEeanbHOro ApeHaxy Ha paHHin ctagiji M1
y navjeHTia 6e3 03HaK iHEKLLT, 3annNLIaeTbCst HE SCHUM.
EkcnepumeHTanbHi JOCTiMKeHHs BNMBY 3aCTOCYBaH-
HS ApeHyBaHHS YepeBHOI NOpoXHUHK (OYI) Ha paHHin
crapii 'TM, wo 3mogen-oBaHM Ha Liypax, nokasanu:
OCKIfTbKM 3MiHU PIBHIB UMTOKIHIB B aCLMTUYHII PiauHi
6ynu BUpaXeHIWNMK, HIX Y CMPOBATLi, € NMOBIPHICTD,
L0 YepeBHa MOPOXHMHA MOXe ByTW OCHOBHUM [Xepe-
IOM 3anarnbHUX YYMHHKKIB. X04a BUPOOHULTBO LIMTOKIHIB,
[Ke cnocTepiraloTb Y Bunagky I'TI1, mae kinbka gpxepen,
[OCTiMKeHHs NoKasaro: NepuToHeanbsHi Makpodary, Lo
MPOAYKYIOTb LUTOKIHW NpY CTUMYNALIT TPUMNCUHOM, MOXYTb
BidirpaBaTh Baxnuey pornb y natoreHesi ['TI1[16], paHHe
BUZANEHHS LIbOrO TOKCUYHOTO acLMUTy MOXKE MOMinwuTy
nporto3 'TT1.
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Y kniHivHin npaktuui J4IT He € edpekTnBHUM Ans BCiX
naLieHTiB, MOXITMBO, Yepes NPOMIKOK Yacy, L0 NPOXOANTb
MiX MOYaTKOM 3aXBOPIOBAHHS | YaCcOM, KOMW MauieHTy
BCTAHOBMIOKOTb AiarHo3 i NPOBOAATL APEeHYBaHHS micns
rocnitanizauii. OuiHoBaHHa 3a APACHE I, cTyniHb iH-
TpanaHKpeaTUyHOro HeKPO3y — MPUHLIMMOBI YAHHWKK, LLO
BM3HaYaroTh edoekTyBHicTb 4T [23]; ue oae 3mory npuny-
CTUTW MOMINLLIEHHS pe3ynbTaTiB NikyBaHHS Npy paHiiomy
3acTocyBaHHi J4I.

MexaHiamu, Lo nexatb B OCHOBI MiABULLEHHS PiBHS
I11-10, iHAYKOBAHOIO LUMNSXOM NEPUTOHEANLHOTO APEHaxy
Ta NPOMWBaHHS, OCI He NOBHICTIO 3po3ymini. Xu W. et al.
[32] npunyctvnu, wo cneujanbHui NigBuA Makpodaris —
makpodaru 2 Tuny 3 npoTu3ananbHUMK BnacTUBOCTS-
MU — aKTUBYETLCS Nif Yac NepuTOHeanbHOro ApeHaxy.
Sk Hacnigok, ApeHyBaHHs | MPOMMBAHHSA B paHHii dasi
MOXyTb AOMNOMOITY BiJHOBUTI GanaHc Mix nposanarbHu-
MU | NpOTM3ananbHUMK YMHHUKaMK; Lie MOXE 3yMOBUTM
MoniNLUEHHS MPOrHO3y.

BunsiBneHo, O MIiKpOCKOMiYHI NaTonoriyHi 3MiHM B
MiALLMYHKOBIV 3ar103i € MEHLL CYTTEBUMM Y rpynax i3 paHHIM
[PeHyBaHHSAM i MPOMUBAHHAM, HIX Y KOHTPOMbHIN rpyni
CMOCTEPEXEHHS, LLIO KOPENIOE 3 BiAHOCHO BULLMMM NOKa3-
HUKaMW BKMBAHOCTI LLYPIB Y LX eKCriepuMeHTamnbHUX
rpynax. Komnu pesynerati npoaHaniaysanu B acnekTi yacy
[0 MPOBEAEHHS! APEHYBaHHS, TSXKKICTb iHTOKCUKaLii Ta no-
PyLUEHHS (hyHKLiT MiaLnyHKoBOi 3anoav Bynu Ginbwmmn y
rpyni, Ae ApeHyBaHHs Byno BinbLu BiaTepMiHOBaHUM. Crig
Bi3HAYMUTK, LLO Mif Yac MIKPOCKOMIYHOTO LOCHIIKEHHS
naTonorivyHMX 3MiH y 3, 6 i 24 rog nicna noyaTky ApeHy-
BaHHS Ta IXHbOTO MOPIBHSHHSA TEHAEHLiA NporpecyBaHHs
ypaxeHHs 3anuwunacs. Lie csiguutb, Wo nicns Toro, sk
['TT 6yB iHiLiiOBaHWIA, NPOCTOrO NEPUTOHEANLHOTO APEHY-
BaHHS Ha paHHii hasi Ta NPOMUBAHHS HEQOCTATHLO ANs
nocrnabneHHsi NporpecyBaHHs 3aXBOptoBaHHs!. Lli peaynb-
Tat MOXyTb MOSICHUTY 3arMbenb KinbKoX LLYpIB rpynu i3
paHHiM ApeHyBaHHAM. [OpIBHAHO 3 KOHTPOMBHOLO rPYMo
MOLLKO[PKEHHS, SIKi cnocTepiranu, 6ynu iCTOTHO MeHLLMMK
y Tpyni, e APeHyBaHHA BWKOHYBanu 4O 24 roguH Big
noyaTKy 3aXBopioBaHHs. [ pyHTylouMCh Ha Lsomy L. Zhu,
J. Ly, J. Yang et al. [35] pobnsiTb BUCHOBOK: APEHYBaHHS Ha
NOYaTKOBIN (hasi 3aXBOPIOBAHHS MOXE 3MEHLLMTN MiCLIEBUIA
i CUCTEMHMWIN TOKCUYHWIA BNAWB A0 NPUAHATHOTO PIiBHS, a
Lie 3rofjoM MOXe 3aTpumMaTh LUBUAKICTb NOSIBUA CUMMTOMIB
i nporpecyBaHHs xBopoby. MopiBHAHO 3 NepuTOHEeans-
HUM NaBaXeM i3 BUKOPUCTaHHAM iHriGiTOpiB hepmeHTiB
MigLWyHKOBOI 3an03n abo BUCOKMX 03 NpoTh3ananbHu1X
LMTOKIHIB, AK-OT IL-10, BUKOPUCTAHHSA TiflbkK PaHHLOrO
[peHyBaHHSA Ta NPOMUBAHHSA B LIbOMY AOCHIMKEHHI Noka-
3aro CnpuaTRUBKIA pesynbTar i3 nornsagy nporHosy Iy
wypiB. OTxe, MOXHa OYiKyBaTW 3B'30K MiX 3HVKEHHAM
nepuToHeanbHOI iHTOKCUKaLi, 3MiHaMu y Npoaykuii Ta
6anaHci LUMTOKIHIB i CaMOBIZHOBNEHHAM MifLLTYHKOBOI
3ano3un. OfHak y LboMy JOCTIIKEHHI cCnocTepiranu Tinbku
BB ApeHyBaHHs Ta Nasaxy Ao 24 roa nicns nosisu [TT1.
OTxe, CNOCTEPEXEHHS NPOTArOM TPYBAIIONO MPOMiXKKY Yacy
HeobxifHe Ans rnbLLIoro po3yMiHHS HAaCiaKiB ApEHYBaHHS,
MPOMMBAHHS Ha PaHHil (hasi PO3BUTKY 3aXBOPLOBaHHS [35].

Onyb6nikoBaHo gocnimkeHHs [15], B sikux abgomiHans-
HWA NyHKUiIHAA apeHax (ATT) BukopucTanu Ha paHHin
cTapii nikyBaHHs1 xBopux i3 I'TI. Y peTpocnekTMBHOMY
[OCRIMKEHHI KIiHIYHOT KOropTW 3'cyBanu, Wo nauieHTu

3 AN manu HWKYMA piBeHb CMEPTHOCTI, MEHLLI NposiBY
OpraHHOi HEAOCTATHOCTI Ta 3HWKEHHS 3ananbHUX YUHHN-
KiB, HiX nauieHTn 6e3 gpeHyBaHHs. Kpim Toro, npotsirom
MPOCNEKTUBHOMO AOCTIMKEHHS BUBYMIM Be3nevHicTb Al
i ninTREPAMNK, WO He Byno 30iNbLUEHHS WBMAKOCTI iHGIKY-
BaHHS, NOB’s3aHoro 3 npoueaypoto A [15]. Lii socnimken-
Hs1 nokasytoTb: AN Moxe ByTy KOPUCHUM i Yac NikyBaHHS
nauieHTiB i3 I'TT1 i He € fOAATKOBUM PU3MKOM iHEIKyBaHHS
[28]. OpHak OCHOBHI MexaHi3mu Li€i epeKTUBHOCTI, Ha
pymky E. J. Foglio, F. Gorelick [9], HenocTaTHb0 BUBYEHI.

Moxnusi MmexaHiamu ecpextrsHocTi Al npy acumT-ne-
PUTOHITI MOXyTb GYTW 3yMOBMEHI YCYHEHHSAM TOKCUYHUX
PEYOBMH, TONIOBHUM YMHOM MeZjaTopiB 3ananeHHsi, npo-
Teas i ninigH1x MeTaboniTie, y NaHKpeaTUT-acoLliioBaHii
acUMTUYHIN pianHi. Cepea uyx pevyoBuH — ninigHi Metabo-
NiTW, NPOAYKTW peakLii HEeKPO3y XMPOBWX KMITUH, Lo Bynn
3aryyeHi B pO3BUTOK | NPOrpecyBaHHs naHkpeatuty [11].

Micus nyHKUiT npy acumMT-NepeToHiITI — Lie, Sik NpaBuIio,
30HV NpaBoi Ta nieoi 6inso60a0BKx 60poaeH. AL BUKOHY-
I0Tb N5t BUAAINEHHS PIAUHHWX CKYMYeHb i3 YepeBHoi abo
Ta30BOi MOPOXHMHM, @ OTXKE 3MEHLUEHHS! 3ananeHHs Ta
OpraHHoI TPaBMW Ha paHHil CTagii 3aXBOPIOBaHHS, LLIOPa3y,
KOnu € Benvika KinbkicTb piguHy (noHag 50—100 mn) i focsix-
HWIA LLNSIX, KOTPUIA BUSIBNIEHWIA 32 JONOMOTOHO Bidyanisauii
(3a3Buyant Y3[). EcbektusHicts AlN[ mae yiTky kopensito
3i 3MEHLLEHHAM BinbHWX xupHUX kuenoT (BXKK) y nnaami.
Lli pesynbTatv fatoTb HOBE po3yMiHHS nokasaHb Ans Allf.
pyna, Ae BUKOHYBaNM [pEeHyBaHHS YEPEBHOT MOPOXHUHN,
nokasana Hwk4y cepeaHto TpusanicTs MOH Ta iHTeHeMBHOT
Tepanii 3 MeHLLot YacToToro peuuameie [MOH nopieHsSHO 3
rpynoto 6e3 ApeHyBaHHs. Lie aae MoXnmBICTb MpunycTuTy,
wwo AlNJ mae edpekT NpodhinakTukm noniopraHHol HegocTaT-
HocTi. CMpOBATKOBI PiBHI 3ananbHNX YMHHWKIB TaKOX 3Ha4HO
3MEHLLMIVCS B rpyni 3 ApEHYBaHHSAM YEPEBHOI MOPOKHIHM
NopiBHSHO 3 rpynoto 6e3 ApeHyBaHHsi, a oTxe Al[ Moxe
MonerLunTV CUCTEMHE 3ananerHs. [pyna nauieHTiB, KoTpuM
BWKOHYBanu ApeHyBaHHs acLMT-NEPUTOHITY, Mana Kpalyi
MOKa3HUKY TSHKKOCTI NiCNS NiKyBaHHS NOPIBHAHO 3 rpynoto
6e3 apeHaxiB. Kpim Toro, HeobxigHicTb y aoaaTkoBOMY
BTPYYaHHI — MYHKUiIHOMY ApeHyBaHHi 3a04epeBUHHOrO
npoctopy (MA3M) — BigknageHa, a yacrtora MNA3MM Gyna
MEHLLOK Y rpyni, B SIKi BUKOHYBaNM ApPEHYBaHHSA ye-
peBHOi nopoxHWHW. Lli pesynbratu Bkasytots, wo Al[
Moxe edekTuBHO Nikyatu [T, SKkMid CynpoBOMKYETLCA
NiABULLEHHAM y cuposatui kposi Tpurniuepuais (TT) i
BXK, nonintuytoun Noro KniHiYHi pesynstati i YHUKaK4m
npy LbOMY [04aTKOBOrO iH(ikyBaHHs. AL cnpustiveo
BNAMBAE Ha NavieHTiB i3 [T LWNSXOM 3HVKEHHS BHYTPILL-
Hb04epeBHoro Tucky (BUT) [28]. MikysaHHs AL moxe pisko
3HM3uTI cpoBaTkoBi piBHi TI i BXXK, ki MoxyTb Bigirpaaty
BaXIMBY POSib Y MOMIMLUEHHI KMiHIYHWX pe3ynbTaTiB XBOPUX
Ha 'TI1 i3 nigeuwenHsam T [11]. Hessaxatoun Ha Te, Lo
Aesiki aBTopu pekomeHaytoTb Al gk onTumansHy Tepanito
4ns nauienTis i3 [T Ha paHHii CTagii 3aXBOPIOBaHHS, €
notpeba y NpoCMneKTUBHWX [OCTIMKEHHSX ANs BUSHAYEHHS
nokasaHb go Alf.

[eputoHeanbHWt NaBax mae Tpusany icTopito Ta
NpakTUKyeTbCs, B0 BBaXaloTb, LU0 BiH 3HIKYE TOKCWY-
HICTb rOCTpOro MaHKpeaTuTy i iHTEHCUBHICTL Gonto [7].
Yepes TOKCWYHICTb ekcydaTy MiALLITyHKOBOI 3anosu B
YEePEBHIN NOPOXHMHI ByNo Kinbka cnpob BU3HAYEHHS: Y
€ NepuUToHeanbHWUit NaBaX eeKTUBHUM Y 3HWXKEHHI 3a-
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XBOPIOBAHOCTi Ta CMEPTHOCTI Bif rOCTPOro naHKpeaTuty?
XopgHa 3 HelwoaaBHO Omy6nikoBaHKX KMiHIYHMX HACTaHOB
He Aae MO3WUTUBHUX PeKOMeHAaUin Ans BUKOPUCTaHHSA
MepuTOHEeansHOro NaBaxy B NMiKyBaHHi XBOPYX Ha FOCTPUI
naHkpeaTtuT. HesBaxaroum Ha Ue, K | paHille HaaxoasTb
MOBIAOMMEHHS NPO KMiHiYHI Nepesarn nepuToHeanbHOro
naBaxy npu win natonorii [5,33].

Pesyneratv 12 paHaoMi3oBaHUX KOHTPOMbOBaHUX [0-
CTifkeHb | 0AWH MeTaaHani3 He Haganw byab-skvX JOKa3iB,
ki 6 nigTBEpIKYBaNM eeKTUBHICTb NEpPUTOHEANbHOM
nasaxy (M) npu rocTpomy naHKpeaTuTi, xo4a OLiHIOBaHHS
BaXXKoCTi Ta npoueaypa M1 6ynm pisHnvn [13,34]. Komanpa
PO3POGHMKIB ANOHCHKOrO HaLlioHanbHOro kepiBHMLTBa 2015
S. Isaji, T. Takada et al. [13] 3giiicHmm HOBWIN MeTaaHani3
BNMMBY NEPUTOHEanbHOro 1aBaXy Ha CMEPTHICTb | YacToTy
OCHOBHUX YCKNaAHEHb, BUKOPVCTOBYIO4N 4 paHOOMI30BaHi
KOHTpONbOBaHi focnigxeHHs [12,17], oe npouenypa M1
Oyna maitxe ineHTMYHa. Y pesynertari 3pobuny BUCHOBOK,
wo M He BNNMBAE Ha BUXMBAHHS, YaCTOTY YCKNagHEHb i
TpuBanicTb NepebyBaHHs y CTaLlioHapi, a OTXe He PEKOMEH-
[0BaHUI 4ns NikyBaHHS rocTporo naHkpeatuTy [13,34]. Lie
CUCTEMATUYHWIA oSS He BKa3ye Ha MO3UTUBHI KNiHIYHI pe-
3ynbTaTy NikyBaHHS 3 BAKOPUCTaHHSIM NEPUTOHEANLHOrO Na-
BaXy 3 MOrnsgy CMEPTHOCTI, 3aXBOPHOBAHOCTI Ta TPUBASIOCTi
nepebyBaHHs1 y CTaLioHapi NOPIBHSHO 3 KOHCEPBATUBHUM i
KyBaHHSIM NaLliEHTIB i3 BaXXKMM rOCTPUM naHkpeatutom. Kpim
TOro, f0AABaHHA aHTUNPOTEA3 40 NEPUTOHEASTBHOTO NaBaXy
He MoKasano HaouHy KniHiYHy KopucTb [7].

€ Hu3ka meToaosoriYHnx obmexeHb MeTaaHanisi.
lMo-nepLue, BOHW OXOMIIOKOTL AOCHIMKEHHS, SKi BKMtOYa-
NN NAUIEHTIB i 3 NErKuM, i CepeaHbOi TSHKKOCTI roCTpUM
naHKpeaTUTOM, X04a NepLli HaBpsaad YM BUrpaoTb Bif
nepuTOHeansHoro nasaxy. [ipyre obMexeHHs nonsrae B
TOMY, LLIO BTPYYaHHs! (NepuToHeanbHUI aBax) Byno BinbHO
BM3HAYEHO Ta BKIT04ANO NOCTHEKPEKTOMIYHI NPOMUBAHHS
MOPOXHUHW Ta NepuTOHeanbHWit gjanis. Mo-TpeTe, BUan
MPOMMBHOI pianH1 He po3rnsaani [7].

BukopucTaHHs nepuToHearnsHoro naBaxy y XBOPUX Ha
TOCTPUIA MaHKpPeaTuT 3annLIacTbCs CynepeynmBum. Xova
OCTaHHi pekomeHaaLii He faloTb CXBarbHi BiAryku MOro
BUKOPUCTaHHS, K i paHiLue HagXxo4aTb NOBIBOMMEHHS Npo
KniHiYHi NepeBaru Bif NepuUTOHeanbHOro nasaxy npu Lin
naronorii [7].

Li Z., Xia C. et al. [14] y cTaTTi «[lepuToHeansHui
naBax Mif 4ac BaXKoro roCTporo naHkpeaTuTy: MeTaaHa-
i3 i cUCTEMATUYHUIA OrNAY 3MINCHUMM NOLYK Byab-sIKMX
PaHAOMI30BaHUX KOHTPOMbOBaHMX OCHIiMKeHb, SiKi nopiB-
HtoBanu 6 NepuToHearbHWIA NaBax i3 TiNbK1 KOHCEpBaTVB-
HUM TiKyBaHHSIM BaXXKOTO rOCTPOro MaHKpeaTuTy, OLiHUAK
CMEpTHICTb, YacTOTY yCKIagHeHb, YacTky noTpebu B onepa-
TMBHOMY RiKyBaHHi, TpuBanicTb nepebyBaHHS y CTaLlioHapi,
a TaKoX BUTPaATK Ha MeanyHe o6CnyroByBaHHs. 3pobunu
BVICHOBKY: NEPUTOHEASTbHWIA NTaBaX NOKa3ye CNPUSATINBUNA
eeKT y NaLieHTIB i3 BaXKKM rOCTPUM NaHKpPeaTUToM y cuc-
TematuyHoMy ornsigi. Arne pesynstaTi Crif iHTepnpeTysaty
3 00EepEeXHICTIO y 3B'A3KY i3 3aranbH1M BUCOKUM PU3VKOM
NOMWITKA B 3any4eHnx JocnimkeHHsx [14].

Ony6nikoBaHi CTaTTi NPO NO3UTVBHI PE3YNETaT! PaHHBLOI
nanapockoMiYHOT Xipypril NpK BaXXKKOMY rocTpOMY naHKpea-
TUTi. OfHUM i3 HaNGINbLL BaXNMBIX HAKTOPIB Y NiKyBaHHi
[T € BU3HAYEHHS TOYKM, KOIU KOHCEPBATUBHE iKyBaHHS
He Jornomarae, i naLlieHT Mae OTpUMaTK XipypridHe NikyBaHHs.
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[NokasHuKy HeBAaYi KOHCEPBATUBHONO MiKyBaHHS! BKITIO4aKOTb
LLIBMLIKE MOTIPLUEHHS Ta CEPIO3HI YCKINaAHEHHS (LLIOK, FOCTPHI
pecnipatopHuiA guctpec-cuHapom i MOH) [29]. Watanabe
J., Kushihata F. et al. [29] pexomeHaytoTb, 1106 navieHTam
i3 ['TT1 Bu3Ha4anm HeoOXigHICTb y nanapockoniyHil Xipyprii
nicrs TOro, 5K 1-2 AHi KOHCEPBATUBHOTO NiKyBaHHS HE Manu
MO3WTUBHOIO pesynbrarty. JlanapockoniyHi onepadii, Ha iXHio
JYMKY, NPWU3BOASATb 4O PaHHbLOI MikBigaLii YepeBHUX dep-
MEHTATMBHYIX eKCyAaTiB i 10 3MiHW CUPOBATKOBKX 3HaYEHb
LMTOKIHIB. Y nicnsionepaLiitHomy nepiogi 6e3nepepBHuii
naBax eheKTUBHO YCyBaE TOKCUYHI hepMeHTaTUBHI eKCy-
AaTV 3 YePeBHOI MOPOXHUHY i 3anobirae iXHiN LpKynaii.
LLinsixom 3MEHLLEHHS CaMONepeTPaBIioBanbHOTO eDEKTY
YepeBHOro eKCyAaTy nanapockoniyHa npoLeaypa Crpuse
norinLUeHHIo CTaHy navieHTa. MNicnsonepavinte 6esnepeps-
He NPOMMBaHHS NPVU3BOAUTL A0 PaHHLOI NiKBiAALi YepPEBHMX
(hepmeHTaTVBHYIX EKCyaaTiB i 4O NEBHOI 3MiHM CPOBATKOBUX
3HaYeHb LIMTOKIHIB | SMEHLLIEHHS CUCTEMHOTO 3anarneHHs [29].

BucHoBKU

1. PaHZoMi30BaHi KNiHiYHi OCTiMKeHHs Ta nyonikavji
LEMOHCTPYIOTb CynepeysiuBi AaHi Woho eeKTUBHOCTI
XipypriyHux BTpy4aHb Mpu roCTPOMY NaHKpeaTwuTi, Lo
yCKNagHeHu acumT-nepuToHiToM. MixkHapodHi pekomeHaa-
Liii MatoTb H13bKWIA PiBEHb JOKA30BOCTI LLOAO0 €GhEKTHBHOCTI
APEHyBaHHS, NaBaXy YepeBHOI NOPOXHWHW Ta Bigeona-
MapoCKOMiYHOI caHaLlii, WO NOB’'A3aHWI i3 3anyyYeHHsM B
OKPEMi JOCTTIKEHHS NALEHTIB i3 HETSXKKUM NaHKPeaTUTOM.

2. OnTumisauia XipypriYHOl TakTUKM B MauieHTiB 3
aCLMT-NEPUTOHITOM MPY TSHKKOMY MaHKpeaTuTi Moxe 6yTu
MOB'sI3aHa 3 BU3HAYEHHSM TSDKKOCTI CTaHy mallieHTa 3 ac-
LMT-NEPUTOHITOM, BUPAXEHOCTI NapanaHKpeaTuTy, piBHS
TOKCWYHOCTi aCLIMT-NEPUTOHITY, NOKa3aHb Ta ONTUManbHOro
yacy ApeHyBaHHs/naBaxy.

3. [Ina po3B’si3aHHA LUMX NUTaHb HeobXigHi aanbLui
NPOCMEKTUBHI LOCTIIKEHHS.
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PaHHsis penepdhy3ans MHapKT-3aB1CUMOi KOPOHAPHO apTepumn cnocobCTBYET OrpaHUYEHMI0 30Hbl HEKPO3a, YryuLllaeT Haco-
CHYIO (PyHKLMIO cepaLia W MONOXUTENBHO BNMSIET Ha MUCxog 3abonesaHns. BHeapeHve dapmakonornyeckon 1 MexaHn4eckon
penepdy3un (TPOMBONNTUYECKON TEPANUN 1 NEPKYTAHHBIX BMELIATENBCTB) B KIMHUYECKYHO MPAKTUKY 3HAYUTENBHO YyYLIUIO
NeYeHe NaLMeHTOB C OCTPbIM MHAapKTOM Muokapaa. OfHako aTa Tepanus 4acTo OCMOXHAETCS penepdy3voHHBIM NOBPEXAEHNEM
(dbeHomeH no reflow), KoTOpoe B [OMONHEHME K 3HAYNTENBHO rMOEn KapaMOMUOLMTOB BKITIOYAET XeNyAo4YKOBble HapyLLEeH!s
puTMa cepaLa, OrfyLUeH1e MUoKapaa, MAKPOCOCYAMCTYIO AMCHYHKLMIO, a Takke ApyrumMi HapylueHusimu. Hanbonee BaxHble
CoCTaBnsoLLmMe penepdy3noHHOro NOBPEXAEHNS: U3DBITOYHAs NPOAYKLMS PeakTUBHBLIX (DOPM KUCIIOPOAA, BHYTPUKMETOYHAS
neperpyska KarbLmem, BocnanuTernbHas KrnetouHas UHunsTpaumus 1 ap. Hekotopble 13 3TUX MeXaH3MOB B3aWMOCBS3aHbI.
Mcxons 13 aTon KOHUEenUmMm, CyLLecTBYIOT TeOpeTUYeckre NMPeanochInki UCMomnb30BaHUs (PapMaKkorormyecknx BMeLLaTensCTB
ANS NpeaynpexaeHns 0CNoXHEHU penepdysun. STy runotesy B OCHOBHOM U3yvank B 3KCNEpUMEHTamNbHbIX UCCNEA0BaHUSX,
nonyyeHbl ybeauTenbHble AaHHbIE MO 3aLyMTe MUoKapaa.

Llenb paboTkl — paccMOTPETb pa3ninyHble hapMakororyeckue BMeLLaTernbCTBa Ars feYeHus penepcy3vuoHHOTO NOBPeXaeHUS
MWOKapAa, BKIHOYasi aHTUOKCMAAHTHbIE PriaBOHOWbI, TEPANMIO MMHOKO30 — MHCYIINH — KanWeBOW CMEChI0, aieHO3MHOM, MenaTo-
HWHOM, METOMPOJIONOM, HUKOPaHAUIOM, hoCOKpEaTHOM, TPUMETA3UAMHOM, LMKITOCTOPUHOM A 1 [Ip.

BbiBoabl. Bnnss Ha npouecchl, CBA3aHHbIE C pel'lepq))/SVIOHHblM nospexaeHnem, MoXxHo yny4luTb pesynbratbl fe4yeHns
MHd)apKTa MUoKapaa. K coxaneHuto, 1o cnx nop 3Ta uenb He AOCTUrHyTa B peaanon KNWUHUYECKOM NPaKTUKe. Tem He MeHee,
Npu N3y4eHnm B dKCNepUMeEHTarbHbIX U KITMHUYECKNX UCCIeA0BaHNAX HOBbIX MONEKYIT NONy4eHbl BaXXHbl€ AaHHbIE, KOTOPbIe
MoryT ObITb NONOXEHBI B OCHOBY HOBbIX “ccnenoBaHuii n BHeApeHWe KapanonpoTeKkLUmMn B KNUHUYECKYHO NPaKTUKY.

Mo)xauBocTi papmaKoAOriuHOro 3axmMcTy Miokapaa npu CUHAPOMI iwemii-penepdysii
B €KCNEePUMEHTI Ta KAIHIYHINW npakTUuj

C. M. Koxyxos, 0. M. lapxomeHKo

PaHHs penepdysis iHhapKT-3anexHoi KopoHapHoi apTepii Cnpusie 0OMEXEHHI0 30HW HEKPO3Y, MONIMLLYe HACOCHY (OYHKLIit cepLst
Ta NO3WTUBHO BMMBAE HA HACTIAKM 3aXBOPIOBaHHS. BNpoBamkeHHs hapMakonoriyHoi Ta MexaHivHoi penepdysii (TpomboniTuyHoi
Tepanii Ta nepkyTaHHWX BTPyYaHb) Y KMiHiYHY NPaKTUKY CyTTEBO NOMINLLMIIO NiKyBaHHS NaLiEHTIB i3 roCTPUM iH(hapKTOM Miokapaa.
OpHak us Tepanist YacTo YCKNapHeTbCS penepdy3iitHUM NOLKOMKEHHSM (dheHomeH no reflow), Wwo Ha JoaaTok Ao Yumanoi
3arnbeni KapaioMiouWTiB BKIKOYAE LUIYHOYKOBI NOPYLUEHHS PUTMY CEpLSi, OTMyLIEHHs Miokapaa, MIKpOCyaMHHY AUCYHKLI, a
TaKOX iHLWI NOpyLUeHHs. HarmBaxnumsilli cknagosi penepdysifHOro MOLLKOMKEHHS: HaAMWLLIKOBA NMPOAYKLIA peakTUBHIUX opm
KICHIO, BHYTPILUHBOKMITUHHE NepeBaHTaXEeHHs KarnbLieM, 3ananbHa KniTWHHa iHginbTpauis Towo. [leski 3 uux mexaHismis
B3aEMONOB'AA3aHi. Buxoasum 3 wiei koHuenwii, HasiBHI TEOPETUYHI NepeayMOBN BUKOPUCTAHHS (hapMaKomOrivHNX BTpyYaHb ANst
3anobiraHHs ycknagHeHHsM penepdysii. Lo rinotesy B OCHOBHOMY BWBYamM B EKCNIEPUMEHTANBHIUX LOCTILKEHHSIX, OTpUManu
NepeKoHNMBI AaHi LWoAo 3axvCTy Miokapaa.

MeTa po6oTy — po3rnsHyTU pi3Hi hapMakonorivHi BTpyYaHHs Ans NikyBaHHs penepdy3iiHOro MOLUKOMKEHHS Miokapaa, BKITKo4atoum
aHTWOKCWAAHTHI (hTaBoHOIAM, Tepanito MMIOKO30 — IHCYMIH — KarieBo CYMILLILLIO, a€HO3MHOM, MEfTaTOHIHOM, METOMPOIIONOM,
HikopaHaunoM, pocdokpeaTMHOM, TPUMETA3NANHOM, LIMKITOCTIOPUHOM A TOLLIO.

BucHoBku. Bnnueatoum Ha npouecy, Lo NnoB’a3aHi 3 penepdysiinHiM NOLLIKOMKEHHSIM, MOXHa NONINWWUTY pe3ynsraTy Niky-
BaHHS iHapKTy Miokapaa. Ha xanb, goci us Uinb He JOCArHyTa B pearbHii KniHivHin npakTuui. Ane nig Yyac BYBYEHHS B
eKCnepUMeHTanbHYX | KNiHIYHUX JOCTIMKEHHAX HOBUX MOMeEKyn OTpUMarni BaXIuBi AaHi, siki MOXyTb Oy Ty NoknaaeHi B oCHOBY
HOBUX AOCHIMKEHb | BNPOBAMKEHHS KapAionpoTeKLi Y KNiHiYHY NpakTuKy.

Pharmacological approaches to the prevention of myocardial ischemia-reperfusion injury
in experimental study and clinical practice

S. M. Kozhukhov, 0. M. Parkhomenko

Early reperfusion of the infarct related coronary artery is essential for the preservation of myocardial tissue and improve
clinical outcome. The establishment of pharmacological and mechanical reperfusion treatment was a major improvement in
the management of patients with myocardial infarction. However, this therapy is often complicated by reperfusion injury including
ventricular arrhythmias, myocardial stunning and micro-vascular dysfunction, in addition to significant cardiomyocyte death. The
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most important factors which contribute to the reperfusion injury are an overproduction of reactive oxygen species, intracellular
calcium overload and inflammatory cell infiltration. Some of these mechanisms may be interrelated. From considerations of their
nature, an attractive hypothesis has been that some or several of these harmful effects may be counteracted by pharmacological
interventions. This hypothesis has mainly been studied in the experimental setting.

Objective — in this review, various pharmacological interventions to treat myocardial reperfusion injury including the antioxidant
flavonols, glucose — insulin — potassium therapy, adenosine, melatonin, phosphocreatine and cyclosporin A etc.

Conclusions. The processes involved in reperfusion injury might provide targets forimproved outcomes after myocardial infarction
but that aim has thus far not been met in the clinic. By studying new molecules in different experimental settings and protocols,
insight has been gained about important factors for possible future clinical applications of drugs with cardioprotective properties.

Penepdyauns Mmokapaa y naumneHToB € OCTPbIM MHPAPKTOM
muokapaa (OUM) c anesaumeni cermeHta ST Ha EKT — Hawn-
6onee achekTBHOE BMELLATENLCTBO AMS OrpaHNYeHNs
pasmepa uHtapkTa muokapaa (VIM), coxpaHeHus cucTo-
TNYeCKoit (hyHKLMM neBoro xenyagodka (JTK) n cHkeHust
yacToTbl cepaeyHomn HegoctatoyHocTh (CH). C gpyroii cTo-
POHbI, BOCCTAHOBIEHME KPOBOTOKA (penepdiy3anst) MoXeT
NPVUBOAMTB K AOMOMHUTENBHOMY NOBPEXAEHWI0 MUOKapaa,
TaK HasblBAEMOMY ULLEeMUYeckoMy/penepdy3noHHOMY
(U/P) noBpexpaenuto. U/P xapakTepuayetcs o6paTumon
MEXaHWU4EeCKOi ANCYHKLMEN, HA3bIBAEMO «OrMyLLIEHNEM
MMoKapaa», U MKPOCOCYAUCTOI 06CTpyKLmen — «no-reflow
phenomenony, 4To NpeacTaBnsaeT coboit NOBpexaeHue
KanunnspoB, OTeK SHAOTENMAanbHbIX KIETOK, BHYTPUMPO-
CBETHbIN TPOMOO3 1 NOBPEXAEHWNE KapaAMOMMOLIMTOB.
[NosToMy NoH1MaHWe NaTodU3NONOrMUECKIX MEXaHN3-
MOB, NeskaLLmX B ocHoBe W/P noBpexxagH1s MpUBENO K 13yue-
HYIHO B 3KCTIEPUMEHTANBHBIX 1 KIMHUYECKUX UCCEN0BaHMSX
nepcnekTVBHbLIX (papMakoTepaneBTUYECKVX CTpaTEMA Ans
CHWKeHus TskecTu W/P noBpexaeHust myokapaa. MHorvie
13 N3y4aeMbIX MOJEKYST MPOAEMOHCTPUPOBAN B MUIOTHbIX
ICCNENOBaHNSAX XOPOLLYIO KIMMHUYECKYH 3 (EKTUBHOCTD,
0COBEHHO B 3KCMEpUMEHTarbHbIX UCCneaoBaHusX. B nane-
HeLueM B 6onee KpynHbIX MCCRenoBaHUSX OOHM Npenaparsl
NOATBEPANM CBOIO AP EKTUBHOCTb, APYrie — HET.

Lleanb pa6otbi

PaccmoTpeTb pasnuuHble dapmakonornyeckue BmeLla-
TENbCTBA ANS NeYeHns penepdy3MoHHOr NOBPEXAEHNS
MUOKapaa, BKMoYas aHTMOKCUAAHTHbIE pnaBoHoMb,
Tepanuio rmoKo30 — MHCYMNUH — KanneBO CMEChIO, afieHO-
3MHOM, MenaToHUHOM, METOMPOMONOM, HUKOPAHAWIIOM,
docthokpeaTMHoM, TPUMETa3NANHOM, LIMKIOCTOPUHOM
Awpgp.

lMamocpusuonoauyeckue mexaHu3Mbl penepey3uoH-
HO20 rospexadeHusi

Penepdyanst Muokapia MOXeT CyLIECTBEHHO MOBMU-
ATb Ha ucxop passumBatoLierocst IM. Mpu cBoeBpeMeHHOM
penepdy3un MOXHO NPeAoTBPaTUTL TpaHCMypanbHoe
MOBPEXAEHME 1 CYLLECTBEHHO YMEHBLUMTb 30HY HEKpO3a.
OcoBeHHO p1CKOBOI 30HOV NOBPEXAEHUS ABMSETCS Norpa-
HWYHas 30Ha MeXY HEKPO3OM 11 340POBbIM MoKapaoM [1].
CBoeBpeMmeHHas penepdy3is Muokapaa, Tak HasblBaeMbIin
«30M0TOM Yacy, C UCMONb30BaHWEM MO0 TpoMGONUTNYE-
ckom Tepanum (TNT), nnbo nepBUYHOTO YPECKOXKHOTO BME-
LatenbCTBa B CTaumoHape coctaenset ot 6 % o 14 % [2].
MoaTomy OcTaeTcst akTyanbHbIM BOMPOC CBOEBPEMEHHO
penepdysnu, a npu anutensHoi /P nponcxopsaT 6onee
rnybokve HapyLLeHns B M1OKapae.

Mocne penepdy3nn BOCCTAHOBMEHHbIA MUOKapA
onpefeneHHoe Bpemsi NpebbIBAET B OrMyLIEHHOM CO-

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

CTOSIHUM, T. €. cokpaTuTenbHas (yHKUUS Muokapaa
CHWXeHa — 3TO OAHO M3 NPOSIBNEHW penepdy3noHHOM
noBpexaeHusi. Yem paHblue npoBoguTcs penepdysns,
TeM MeHbLUe DMHanbHbIN pa3mep Hekposa (kak 0bycrnos-
NEHHbI MLLeMWe MUOKapaa, Tak 1 3a cHeT penepdyan-
OHHOTO NMOBPEXAEHMS), TEM PaHbLLE BOCCTaHaBMBAETCS
cokpaTtuTenbHas yHKUMS (nocne KpaTKoOBPEMEHHOTO
ornylexwns). Penepdyauns MoxeT ObiTb MeHee adhdbek-
TWBHOII 13-32 MWKPOCOCYZAMCTOTO MOBPEXAEHNS W 06-
CTPYKUMM — OTCYTCTBME BOCCTAHOBMEHMS KPOBOTOKA Ha
MUKPOLMPKYNATOPHOM YpOBHE [3].

CyLuecTByeT MHOIO Natou3noNornyeckmx MexaHms-
MOB, CBS3aHHbIX C penepdyaneil M1uokapaa: U3MeHeHue
rnopora MUTOXOHAPUAbHON NPOHULIAEMOCTH, BHYTPUKIE-
TOYHasl neperpyska karnbLyem, n3meHeHe pH, aktueauus
aHaapobHoro meTabonuama, aucdyHkumus ATd-3aBUCUMBIX
VOHHBIX TPAHCMOPTHBIX MEXaHU3MOB, KIETOYHbI OTEK W,
kak pesynsrart, rbenb knetkn. C apyro CTOPOHbI, Nocne
W/P npomcxogut yBenuyeHue cBobOAHbIX paguKanoB
Kucnopoga, HULTpauus TKaHen HenTpodunamm u
MpPOBOCNANUTENBHLIMI LIMTOKMHAMK C NapafoKcarnbHbIM
YXyOLUEHNEM ULLIEMUYECKOTO NMOBPEXAEHNS.

B nocrnegHee Bpemsi obpatunu BHUMaHue 1 Ha apy-
rme (hakTopbl, UrpaloLLe BaxHYI0 ponb B naTtoreHese
penepy3nOHHOTO NOBPEXAEHNS: TPOMBOLMTLI, cucTemMa
PEHWH-aHMMOTEH3NHA 1 aKTUBaLMs komnnemeHrTa [4].

Cuctema KOMNIEMEHTa akTUBKPYETCS BO BPEMS
penepdy3noHHOro BMeLaTenscTBa. 1o cnocobeTeyeT
006pasoBaHuto aHadmnakTokcuHoB C3a, C4a n Cha, a Tak-
Xe KOMMIeKca KOHLEBbIX KOMMIIEMEHTOB, T. H. KOMMIIeKca
MeMBpaHHo ataku. GakTopbl KOMMNEMEHTA MHAYLMPYIOT
NpsIMOE MOBPEXAEHNE KMETOK NYTEM YBEMNYEHNS MPOHM-
LIaemMOCTH KNeToK U BbICBODOXAEHNS (hakTopa akTvBa-
UMM ructamuHa m TpomboumToB. Kpome Toro, dakTopsbl
komnnemeHTa, 0cobeHHo C5a — MOLHbIE CTUMYNSTOPbI
aare3vun HenTpPoOUNOB M NPOLAYKLMM CYNnepoKCUAHBIX
pagvkanos [5,6].

Hertpodhunbl SBNAKOTCH BaXHLIM KOMMNOHEHTOM pe-
nepdy3voHHoro noBpexaeHns. OHu BblAensioT cBoboaHbIe
paavkanbl Kucropoga, NpoTeassl U NPoBOCNaNUTENbHbIE
MeamMaTopbl, KOTOPbIE JOMOMHUTENBHO YCUMMBAKT UH-
unbTpaunio HeTPOUIOB B NOBPEXAEHHBIA MUOKApPA.
Kpome Toro, HeiiTpodmnbl cnoco6CTBYOT yNaBnmBaHuio
Ne’KoLMTOB B Kanunmspax, YTo NpUBOAMUT K 3akynopke
MUKPOCOCYAOB [7].

MecTHas arperaums 1 agreaus TPOMOOLMTOB, a Takke
MUKPO3MOONM3aLms — 0AHO 13 3BEHLEB penepdy3noHHOr
MOBPEXAEHUS, KOTOPOE MOXHO Ha3BaTb MUKPOCOCYAUCTON
ancyHkumen. W/P noBpexaeHue Bbi3biBaeT akTiBaLmio
TpoMBOLMTOB, 4TO YCyrybnseT noBpexaeHne M1okapaa 3a
CYeT ycyrybneHns MUKpOLIMPKYNSTOPHOrO crasma, cTasa,
Tpomb03a 1 yXyALLEHUst KOPOHAPHOTO KPOBOTOKA [8].
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KrtoueBbIM NPOAYKTOM PEHVH-aHTOTEH3NHOBO CUCTe-
Mbl, @HMMOTeH3WHa |l, ABNSIETCS NOBLILLEHWE COaepX)aHNs
BHYTPUKIIETOMHOIO KanbLysi B KapaMoMUoLuTax v rnag-
KOMBILLEYHBIX KIETKaX, YTO NPUBOAUT K NONOXKUTENBHOMY
VHOTPOMMU3MY, HapyLIEHWO AMACTONUYECKOA yHKLMN 1
KOPOHaPHOW Ba3OKOHCTPMKLWMW. [pyn natodmranonornieckinx
YPOBHSIX @HMMOTEH3MH || KAPAMOTOKCUYEH U MHOYLIMPYET He-
kpo3 kapamommoumTtos [9]. KnuHnyecku penepdyanoHHoe
MOBpPEXEHNEe CBA3AHO C OCTATOMHO BOMbLUMM pasMepom
MHdapKTa, CHIKEHHO (hpaKkLineit Bbibpoca NeBoro xeny-
[04Ka, XemNya04KOBbIMU apUTMUSIMU U NAOXMM MPOrHO30M.

lMomeHyuarnbHble hapmakonoauyeckue cpedcmea
0ns npedynpexdeHusi penepghy3UOHHO20 M08PEXOEHUs

lMporpecc B NOHMMAHWM OCHOB NaTOGM3NONOrum
nwemunyeckon GonesHn cepaua NpyBEN K MHOTOMETHUM
1CCMeoBaHNAM, HanpaBneHHbIM Ha pa3paboTky dapma-
KOMOMMYECKNX NOAXOAO0B K OrPaHUYEHNI0 ULLIEMUYECKOTO
noBpexaeHns Muokapaa. Kak nokasana npakTuka, He Bce
neKapCTBEHHbIE CPeaCcTBa NPOAEMOHCTPMPOBank 3ddek-
TUBHOCTb B CMITAHUPOBAHHBIX KIMHUYECKUIA MCCTIEA0BaHNSIX
(K1) [10]. NMogpobHo aHanu3npoBanu NPUYKHLI, MOYEMY
3KCMepUMEHTarbHbIE UCCNEeNOoBaHUs He TPaHCIMPYHOTCS
B pearibHyto KnuHn4eckyro npaktuky [11].

Psan PKU HanpaeneH umeHHo Ha npepoTapalleHue V/P
MOBpEXAEHUs: MMOKapaa Npu npoBefeHnn penepdysum
y nauuenToB ¢ OUM ¢ anesaumen cermeHTa ST, MHorve
pesynbTaTbl Obin B 3HAYUTENBHO CTENEHN pa3oyapoBbI-
BalOLLMMU. TeM He MeHee, C TEOPETUYECKOMN TOUKN 3peHms
BOMPOCHI kapanonpoTekuun y 6onbHbx ¢ OVM npu npo-
BeAEHM penepdy3anm M1okapaa SBNSAKTCS akTyarnbHbIMY,
MPOAOITKAETCSA TECTUPOBAHWE HOBbIX Monekyn [12].

[nst cknio4YeHNs 3aaHraXxv1poBaHHOCTU MHAOPMaLIIO
pacrnonoxunum B angasuMTHOM NOpsiAKe.

Abyukcumab. B nccnegosaHum INFUSE-AMI 452
naupeHtam ¢ OMM B TeyeHure 4 4 B NPOKCUMAnbHY0 UK
CPEHIO0 NMEBYK0 MEPEfHIO HUCXOASALLYIO KOPOHapHYH0
apreputo nocne YKB BBOAMMM MHIMOUTOP TPOMBOLMTAPHBIX
peuentopos llb/llla abumkcrmab, apyron YacTv nauneHToB
MPOBOAMIN aCMMPaLMOHHY TPOMO3KTOMMIO. [13]. Pesyrnb-
TaTbl UCCMNENOBaHMS MoKasanu, Y4To BHYTPUKOPOHApHOe
BBeAeHne abuykcumaba cnocobCTBOBANO YMEHbBLLEHNO
pasmepa MM, a ucnonb3oBaHne acnmpaLmoHHON TPOM-
63kToMMM Npy BeInonHeHnn nepsuyHoro YKB He Bnnsno
Ha pasmep WHapkTa.

OpnHaKo He BCE KMMHUYECKME UCTIbITaHUs ¢ abLmKeu-
Mabom Obinv NONOXUTENBHLIMU. TaK, B KPYMHOM OTKPBITOM
MHOTOLIEHTPOBOM McCcreaoBaHum y naumeHTos ¢ OVIM ¢
anesaumen cermeHta ST cpaBHUBaNy UHTPAKOPOHApHOe
BBeaeHWe abumkcnmaba nocne YKB ¢ BHyTpUBEHHBIM 60-
ntocom. MNepBuyHas KOMGUHMPOBaHHAs KOHEYHAs TOUKa Ha
npoTspkeHun 90 AHEN (CMEePTb OT BCEX MPUYKH, MOBTOPHbIN
M wnnu 3actonHas ceppedHas HegoctatodHocTb (CH))
6bina CXoQHOM BO BHYTPWUKOPOHAPHOW rpynmne no CpaBHe-
HWKO C BHYTPWUBEHHON rpynnoi. EQUMHCTBEHHBIM NOMOXM-
TerNbHbIM MOMEHTOM BbIM0 TO, YTO NPY BHYTPUKOPOHAPHOM
BBeAeHU abuymkcumaba pexe pasBuBanach 3acTonHas
CH. BTOpuyHblE KOHEYHbIE TOYKM B 3TOM MCCIELoBaHUM,
Bktoyas pasmep MM, no faHHbIM BbIMbIBAHWUSI Kapamo-
creumdmyeckmx hepMeHToB, Obinn oTpuLaTeNnbHbIMK [14].

AdeHo3uH. [18a KpynHbIX MHOTOLIEHTPOBBIX UCCrefoBa-
Hst AMISTAD 1 1 AMISTAD 2 nokasanu, 4to 3-4yacoBast
BHYTPWBEHHAS MH(Y3WS afieHo31Ha, HavaTas 4o npoBsese-

Hust YKB, 3HaumuTensHO ymeHbluana pasmep M nepegHen
CTEHKW, M3MepeHHbIN Mo AaHHbIM MPT [15]. OgHako gpyrvie
CCNeoBaHNs He NOATBepAUnM 3Ty ahPeKTUBHOCT.

Ewle ogHo nccnenosave, B kotTopoM 112 naumeHToB ¢
OWM c aneBauweit cermeHTa ST Oblnv paHAOMM3MPOBaHbI B
rpynmny MHTPaKOPOHAPHOTO BBEAEHUS afleHO3MHa Unn nna-
uebo, He NoMny4nnu NONOXNTENBHOE BNUSHIWE afeHOo3MHa
Ha pasmep VM, rae Take 30Ha Hekpo3a OLEHMBanm no
AaHHbeIM MPT yepes 4 mec. [16]. B apyrom uccnenosaqnm
13y4anu BIUSIHWE BbICOKNX MHTPAKOPOHAPHbIX 403 afeHo-
31Ha Ha paamep MM 1 nokasatenu penepdyanv Mrokapaa.
448 naumenTos ¢ OVIM Gbinu paHaOMM3VMPOBaHLI B rpynny
nnave6o nnu 2 6ontocHbIX BBEAEHUS afeHo3nHa. / B aTom
Cryyae afeHo3nH He ymeHbLuan pasmep VIM [17].

Takum 06pasom, ahheKTUBHOCTb UCTONb30BaHUS
afeHo3unHa y GonbHbix ¢ OVIM ocTaeTcs HegokasaHHOM U
TpebyeT AanbHenLLMX NCCefoBaHuA.

[T110K030-UHCYNUH-Kanuesasi cMech. V13 Bcex nekap-
cTBeHHbIX cpeacTs (J1C), koTopble 6binm NPOTECTUPOBaHDI
Anst yMeHbLUueHns pasmepa M unm BnusiHus Ha KnuHnye-
ckuin nexog OMIM, BO3MOXHO, HI OAMH He siBnsincs bonee
CMOPHbIM, YEM PEXMM WCMOMNb30BaHMS [MOKO30-MHCY-
nuH-kanueson cmeck (MTK).

Bonpoc uenecoobpasHoctv npumereHus MUK cvecn
(nonsipuaytoLient cmecu) npu OVIM akTuBHO obcyxaaeTcs
6onee 20 net. OcHoBHasA npeanockiIKa NpUMEHeHMs
[@HHOTO pacTBopa — TeopeTnyeckasi BO3MOXHOCTb yITyy-
LeHus MeTabonuama KapaMoMWUOLMUTOB, NPOUNAKTUKM
HapyLueHuin putMa B ycnosusix W/P, uto moxeT npueecTtu
K CHUXEHUI0 cMepTHOCTU Ha 28-40 % B 3aBUCUMOCTU OT
COCTaBa W BPEMEHU Ha3HaYeHUs1 MOMSAPU3YIOLLE CMech
[18]. Bnocnencteum ata runotesa nogreepxaeHa R. Diaz
et al. no pesynsrataMm MHOTOLEHTPOBOTO UCCNEO0BaHNS
ECLA, rge oueHvBanu ahdheKTUBHOCTb KOHLEHTPUPO-
BaHHOTO W HEKOHLIEHTpUpoBaHHoro pacteopos MK cvecu
[19]. B uccnenosanve BkntoyeHo 407 BonbHeix OUM B
nepsble 24 4 0T MOMeHTa pa3suTtus VIM, 288 13 Hux nony-
Yanu nonspuaytoLLyo cmeck. PenepdysnonHas Tepanvs
npoBeaeHa y 252 6onbHbIX. Pesynsrathl nokasanu, Yto y
nawuueHTOB, KOTOpbIE MoMyYanu nonsipusyroLLyo CMech,
OTMeYeHa TeHZEHUMS K CHUKEHMIO 0bLLei NeTanbHOCTH,
a cpeam BonbHbIX, KOTOPLIM NPOBOAMNACH penepdy3noH-
Hasi Tepanws, obLLMIA NokasaTenb NeTanbHOCTU CHIKaICs
¢ 15,2 % B KOHTpOMbHO rpynne, Ao 5,1 % y nauneHToB,
kotopeim BBoanmm MUK (p = 0,01). T. e. gaHHoe uccnepgo-
BaHWe nokasano npenmyLLecTso HasHaveHus MK cvecu
Tonbko y naumneHTos ¢ TIT unun YKB. MHorve uccnegosa-
TEnM CKeNTUYECKN OTHECTICh K pe3yrikTatam 3Ton paboTbl
BBUY HEAOCTATKOB [iy3aliHa (N03aHEee Ha3HaqeHne CMecy,
BbICOKasi CMEPTHOCTb B KOHTPOMbHOW rpynne Ha ¢oHe
penepdy3noHHOI Tepanuy, a Takke No3gHee Havamno ee
npoBeaeHus).

Takue pesynbratel ucnons3oanns MK cmecn He
NOATBEPANIMCH B MONbCKOM MHoroLeHTpoBom PKA POL-
GIK. Bonee Toro, nccnegoBaHue NpekpaLleHo 4OCPOYHO
13-3a [JOCTOBEPHOTO yBenuYeHns obLLen CMepTHOCTU Ha
npotsikeHun 35 aHel n 6 mMecsueB B rpynne GomnbHbIX,
KOTOPbIM BBOAWIIM NOMSPU3YIOLLYKD CMECh. Tak, Yepes
35 nHent obwas netanbHocTs coctasuna 8,9 % B rpynne
60onbHbIX, kKoTopble nonyyanu M'VIK, no cpaeHeHnto ¢ 4,8 %
Yy MawumWeHToB, KOTOpbIM BBOAUIM nnauebo. fletansHocTb
OT CepaeyYHO-COoCYANCTON NAToNorMM CocTaBUra CoOTBET-
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CTBEHHO 6,5 % 1 4,6 %. CnegyeT 0TMETUTb, YTO B NONBCKOM
uccneposauy MK npuMeHsny B MeHbLUMX [03aX, YeM
B @preHTUHCKOM W B BUAE KOPOTKVX NEPUOAOB MHCDY3NK.

Pesyniratsl nccnenosanus DIGAMI npogemoHcTprpo-
Banu JOCTOBEPHOE CHUXEHNE 0BLLEN CMEPTHOCTY KaK Ha
npoTsHKeHnn 1 roaa, Tak 1 Yepes 3,4 rona Habntogerus [20].
Yepes 1 rog ot Hayana HabnogeHns obLas cMepTHOCTb B
rpynne 60nbHbIX, koTopkiM BBOAUIM MK-cmech, cHuaunach
Ha 30 % u coctaBuna 19 % (no cpaBHeHtO C 26 % B KOH-
TponbHoi rpynne, p = 0,027). 3a Beck nepvios HabrnioaeHns
06LLas cMepTHOCTb CHU3MUNAach Ha 28 %, YTO COCTaBNANo
cootBeTcTBEHHO 33 % 1 44 % (p = 0,011). OgHako Takoe
BbIPaXXEHHOE YIyulleHne KnuHuyeckux ucxogos OUM
HeobX0AMMO NPaBUBbHO UHTEPMPETUPOBATL, MOCKOMbKY
[M3aliH UccnefoBaHns nogpasymesan TLLaTeNbHbIA KOH-
TPOIb [MHOKO3bI KPOBY KaXKAble 2 Yaca 1 NoaaepXaHue ee
B npeaenax 7-10 mmonb/n. B aanbHeiiem Bcem 60mbHbIM
Ans noAepXaHus HopMarnbHOTO YPOBHS! TIHOKO3bl KPOBY
Ha3Hayarm NoaKoXXHO MHCYNWH 4 pasa B CYTKW N0 MEHbLLEN
Mepe Ha NPOTSHKEHNN 3 MeC.

Mo gaHHbIM MeTa-aHanu3a [IK-uccneaoBaHuia, BKO-
Yarowmx 1928 6onbHbIX, NOKa3aHO CHUXEHWe rocnuTanb-
HOW neTanbHOCTU Ha 28 %, @ YO COXPaHEHHbIX XM3HEN
moxeT gocTnib 49 Ha 1000 nponeyeHHbIx [21].

HenasHo ony6nukosaHo nccneposanme IMMEDIATE.
B aTom cnbiTanum BHyTpuBEHHas Hdy3us MK B TedeHne
12 4 Havata go penepdysvy napamenukamn B CKOpoi
nomowin. COBOKYNMHOCTb TakUX KOHEYHbIX TOYEK, Kak
OCTaHOBKW CepAua M rocnutanbHas netanbHoCTb Obina
Hwke y naumenTtos ¢ MK — 4,4 % no cpasHeHwto ¢ 8,7 %
y naumeHToB ¢ nnauebo (p = 0,01) [22].

Takm 06pa3oM, KIIMHUYECKIE AiaHHbIE OCTaOTCA Npo-
TMBOpPEUMBLIMU, ucnonb3osaxue MKy nauventos ¢ OUM
CMOpHO 1 TpebyeT AanbHENLLUX NCCEeA0BaHUIA.

KeepuemuH — HaTypanbHoe nonuceHomnbsHoe BelLLe-
CTBO C [0Ka3aHHOW aHTUOKCUAAHTHOWM, aHTWanNoNToTK-
YECKOW, MPOTUBOBOCNANMTENBHON U aHTUOKCUAAHTHOM
aKTUBHOCTbIO. B aKcneprMeHTanbHbIX U KIUHUYECKUX
1CCNEeoBaHNsAX NOKa3aHo, YTO KBEPLETUH CHikaeT ALl
[23], ymeHbLUaeT noBpexaeHne, BblaBaHHOE He Tonbko /P
cepaua, Ho 1 noyek [24], mo3ra [25] n nevenn [26].

YCTaHOBIEHO, YTO NEKapPCTBEHHbIE POPMbI KBEPLIETUHA
yMeHbLUaloT penepdy3noHHbIe HapyLeHWUs konnaTe-
panbHOro KpoBoobpaLleHns B cepaue, npesynpexaatoT
(heHoMeH HeBOCCTAHOBMEHHOMO KpoBoToka (no-reflow),
yIyylWwarT reMoguHaMuky, yMeHbLuaT pasmep MM n
MMEIOT NPOTUBOAPUTMIUYECKOE [ENCTBUE.

B YkpawHe BnepBbie B Mupe paspaboTaHa BHy-
TpuBEHHas dopma KBepLeTuHa. B psage KnuHuyecknx
1CCreaoBaHnii NoKasaHo, YTO KBEPLETUH Y BOMbHBIX C
OWM nonoxuTensHO BIUSIET Ha GUONOMMYECKN aKTVBHbIE
perynsTopHble BelecTBa (OKCWp, as3oTa, NENKOTPUEHbI),
YMeHbLUAeT NPOOKCUAAHTHbIN CTpecc [27].

KBepuetuH cnocobetayeTt BbiCTpoi cTabunusaumm
30HbI HEKpO3a U orpaHnymnBaeT paamep UM, ymeHbluaet
MPOTHOCTUYECKN HebnaronpusTHele NPOLecChl paHHeN
Aunarauum nonocTu nesoro xenygoyka (JTK) n nosblwaet
06LLyto cokpaTMTENbHYH CMOCOBHOCTL MIoKapaa [28].

Hanbonee achdeKTMBHO KBEPLETUH BRMSIET Ha Be-
NUYKHY 30HBI HEKPO3a W MPOLIECCHI PEMOAENUPOBaHNS
nonoctn JK 'y 60mnbHbIX C OTKPBITON MHGAPKT-3aBUCMMON
KA, Ha coHe TIIT, npu Hanuumm gucyHKLMM M1okapaa
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JDK 1y 6onbHbIX C BBICOKUM NeiikoLnTo3oM. BeeneHne
KBEpLETMHA A0 Hayana Tepanum GUOpPUHONUTUYECKM
areHToM Mo3BOMSIET NPEoAONEeTb TPOMOOPE3NCTEHTHOCTD
1 YBENUYNTB YaCTOTY pekaHanmuaaLmm HapKT-3aBucrMon
KOpOHapHow aptepuu [29].

[Mpu anutensHom HabnoAEeHUN KBEPLIETUH JOCTOBEPHO
YMeHbLLUas 4acToTy KapanoBacKynspHOW CMepTu 1 Hedha-
TanbHoro M B Teyenwe 5 net [30].

BkrntoueHne kBepLeTUHa B CXeMy neveHnst 60rnbHbIX
OWM ynyyluaeT knuHu4eckoe TeveHne 3abonesaHus,
MPUBOANT K yMEHbLUEHNO pasMepa /M, nosbILLaeT anek-
TPUYECKYHO CTabWIBHOCTB CepALa, IMEET MPOTUBOBOCTANM-
TENbHOE M aHTUOKCUAHTHOE AECTBIE, YTO peanmayeTcs B
yNyYLWeHU OTAANEHHOro NPorHo3a. st NoATBepXaEHNS
3(PHEKTUBHOCTU BHYTPUBEHHON POPMbI KBEPLIETUHA B
COBPEMEHHbIX YCMOBMSIX CMaHMPOBAHO MHOTOLIEHTPOBOE
paHAOMM3MPOBaHHOE KNHUYeckoe nccneposaHue y 150
nauneHnToB ¢ OMM B paHHME CPOKM NpW NpPoBEeLEeHUM
penepdy3noHHON Tepanuu. PesynbraTtbl 1CCreaoBaHus
npeactasneHbl B 2018 r. Ha EBponeiickoM KoHrpecce Kap-
AVOMOroB: KBEPLIETUH OrpaHnymMBarn pasmep 30Hbl HEKpO3a
Ha 18 % (p = 0,05), yny4Luan cokpaTuTenbHYH CocoBHOCTL
muokapaa JIK (no AaHHbIM CrEKI-TPEKMHN 3xoKkapamorpa-
¢hrn) 1 ymeHbLLIAN MHTPaMMOKapAManbHyo reMoppariio B
30He penepdyaum (no gaHHeIM MPT cepaua) [31].

MenamoHuH — UMpKagHbIA 3HAOKPUHHBIA NPOAYKT
LUMLLKOBWIHOM Kenesbl, CUHTE3WpYeTCs 1 BbicBOOOXAa-
€TCS NPEeuMYyLLEeCTBEHHO B HOYHOe Bpemsi. MenaToHuH
nposiBnseT pasHoobpasHoe (hyHKLMOHANLHOE BnMsiHUE
NpaKTU4ECKV Ha BCe OpraHbl, BKoYas cepale v cepaey-
HO-COCYAUCTYIO0 CUCTeMy B LienoM [32]. MenaToHuH ymeHb-
waert W/P noBpexaeHre Mrokapaa npemmyLLECTBEHHO 3a
CYET yMeHbLUeHus cBOBOAHBIX pagukanos kucnopoda v
a30TOCOAEpKaLLMX peareHToB MenaToHnHa 1 ero metabo-
nutoB [33]. Kpome Toro, MENaToHMH OKa3blBAET KOCBEHHOE
MONOXWUTENbHOE BIUSHNE HA aKTUBHOCTb OCHOBHBIX @HTU-
OKCUIaHTHbIX (hepMeHTOB. MNocrneaHue aaHHbIe CBUAETENb-
CTBYHOT, UTO 3aLLMTHbIE MEXaHWU3Mbl MEMATOHUHA BKITHOHAIOT
MHrMOMpOBaHWe OTKPbLITUS MOpora MUTOXOHZPUANbLHON
MPOHULIAEMOCTH, 3a CHET Yero YMEHbLLIAETCS NEPEKUCHOE
oKvicrnieHve kapavonunuHa [34].

B psige vccnenoBaHnii NPOAEMOHCTPUMPOBAHO, YTO
noan ¢ CepaeyHoO-CoCYaMCTbIMU 3aboneBaHnsaMm MeroT
6onee HWU3KWIA YPOBEHb LIMPKYNMPYIOLLETO MENaToHUHa,
yeMm Nntoaw 6e3 Takoi natonoriu. HegaeHue vccrnenoBaHus
y naumeHToB ¢ OMM ¢ aneBaumen cermenTa ST, nepeHec-
wux nepeuyHoe YKB, noaTBEpaMnM B3aMMOCBSA3b MEXY
KOHLIEHTPaLMUSIMU MENaToHMHA U ULWEMUS-MOaNULIMPO-
BaHHOro anbbymuHa, npogykta N-TepMUHANBHOMO ChbiBO-
poTouHOro ankbymuHa, Bromapkepa vwemunm Muokapaa.
370 CBMAETENBLCTBYET, YTO MEMATOHNH MOXET NPOSBNATh
MOLLIHOE aHTMOKCUAAHTHOE JeNCTBIE U TEM CaMbIM YMEHb-
LaTb NOBPEXAeHNe M1okapaa, BbiasaHHoe /P,

3TN Hay4Hble AaHHble NONOXEHbI B OCHOBY MHOTO-
LIEHTPOBOrO PaHAOMU3NPOBAHHOTO KOHTPOMMUPYEMOro
KIMHWYEeCKOro ucnbitaHus menatoHuHa MARIA. OcHoBHas
LieMnb UCMbITaHUS — YCTAHOBWTb, BIUSIET N BHYTPUBEHHOE
11 BHYTPUKOPOHAPHOE BBELEHME MENATOHNHA Ha pasmep
30HbI Hekpo3a y naumeHTos ¢ OVIM ¢ aneBaumeli cermeH-
Ta ST npu nposeaexuy YKB. Pesynsratel uccnenoBaHus
rnokasanu, 4To MenaTtoHuH y naumentoB ¢ OUM umeert
X0polLUyto 6e30nacHoCTb, HO He yMeHbLUaeT pa3mep MM
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1 He MMeeT MOMOXMTENBHOTO BIUSIHUA Ha obbem JDK u
COKpaTUTENbHYH (YHKUMIO Mrokapaa [35).

Memonponon. CnocobHocTb 3-6rnokatopoB yMeHb-
watb pasmep MM Lwmpoko oueHusany B fopenepdysu-
OHHYI0 3py, W pe3ynbTathl OblMM NPOTUBOpEeYMBLIMU. B
KoHTeKcTe penepdy3an kak cnocoba neyverns OVM B-6no-
KaTopbl M3yYeHbl HELOCTATO4YHO. JKCMEepUMeEHTabHbIE
[aHHble Nokasanu, YTo METOMPOIION MOXET yMEeHbLIaTb
pasmep MM Tonbko npu BHYTPUBEHHOM BBELEHUM Mepes
penepdysuei Muokapaa [36].

B 2013 r. B xoge nccnepoeaHus METOCARD-CNIC
MPOAEMOHCTPUPOBaHbI KAapAMONPOTEKTUBHBIE 3pdeKTbI
meTonponona. 3To nepsoe PKW, B KOTOPOM NpoCNeKT1BHO
OLEHEHO BMUSIHWE paHHe BHYTPUBEHHON B-6riokadbl Ha
pasmep VIM B covyetaHun ¢ nepsuyHoi YKB. B obuieit
crnoxHoctn 270 naumeHToB ¢ npepwectsaytowmm OUM ¢
anesauuelt cermenTta ST, ¢ YKB B TeueHve 6 4 oT Hayana
CMMMTOMOB ObIN PaHAOMU3VMPOBaHbI B FpyMMy BHYTPUBEH-
HOrO BBEZEHVS MeTonponona 4o penepdy3ani Unm B KOH-
TpONbHyto rpynny. Bce naumeHTs! nonyyanu nepoparnsHbli
METOSON B COOTBETCTBUM C KIMMHAYECKAMY PEKOMEHAALIN-
MK (NepByto [03y HasHavanm vepes 12—24 4 oT Havana
M). Paamep nHdpapkTa, oLeHeHHbI ¢ nomoLsto MPT v no
BbIMbIBaHUIO KK, 3HAUMTENBHO YMEHBLLUMICS Y NALMEHTOB
B rpynne BHYTPUBEHHOTO BBEAEHMs meTonpornona, $B
JDK Takke y H1x Bbina 4OCTOBEPHO BbILLE MO CPABHEHMIO
C KoHTponem [37]. BoamoxHo, orpaHnyeHne UM npu mc-
nonb30BaHUK 3-6rokaTopoB HOCUT KIAacCoBbIN XapakTep,
0[IHaKo 310 HeobxoaMMO NoATBepXAaTh B KpyMHbIX PKIA.

HeomoH. B knuHn4eckor npakTuke LWMPOKO UCMorb-
3YHOT 9K30rEHHbIN KpeaTuHocdaT — CUHTETUYECKMIA
aHanor 3HAOreHHOro Makpoapra, UrpatoLLero BaxHyto
ponb B 3HeproobecneveHun yHKLUMIA KapayoMUOLIMTOB.
BHeppeHuto npenapara B KNMHUKY NPeSLwecTBOBAsO yriy-
6neHHoe 13y4eHue ero KapaMonpOTEKTOPHOTO AENCTBUS B
aKcneprmeHTe. BHyTprBeHHas MHAy3ns npenaparta yMmeHb-
Lwarna nnoLiaab UWEeMUYECKOro NOBPEXKAEHNS CEPAEYHON
MbILLLbI, 3HAYNTENBHO COKpaLlasi 30Hy OTHOCUTENbHOMN
VLIEMWW MUOKapZAa, NPUBOAMIA K OrpaHNYeHNo pasmepa
Hekpo3a npu MoaenvposaHui VM. YcTaHoeneHa cnocob-
HOCTb (hocthoKpeaTHa OKasblBaThb 3aLUMTHOE AENCTBUE
Ha WLLIEMM3MPOBaHHbIN MUOKapA Npy penepdy3um 3a cHeT
YBENUYEHUS KOMNaTepasnbHOro KpoBOTOKA, YNyyLUEeHNst
COCTOSIHIS| MUKPOLIMPKYTNSTOPHOTO PyCria U Peorornyeckux
CBOWCTB 9PUTPOLIMTOB, YBEMWUYEHUE UX NNACTUHYHOCTY.
®ocdokpeatH npegoTepallaet bbicTpoe obpasoBaHne
ManoHOBOro Avanbaernaa, yMmeHbluaeT Boixog KOK, Mb-
MB-K®K, nakrataernaporeHasbi [38].

B psine oTevecTBeHHbIX 1 3apyBexHbIX NCCNEeA0BaHMIA
NoATBEepXAeHa BO3MOXHOCTb MCMOMNb30BaHNS hocdokpe-
aTVHa Kak 3 eKTNBHOTO NEeKapCTBEHHOTO CPEACTBa AN
nevenmns VIM ans orpaHnyeHuns 30HbI HEKpO3a M1oKapaa,
YMEHbLUEHNS YaCTOThl Pa3BUTUS YTPOXAIOLLNX KU3HU
HapyLweHuin putMa, CH, paspbIBoB cepaua, C BO3MOXHOM
TEeHOEHUMEN K yMEeHbLIEHWO cMepTHOCTU. OCHOBHBIMM NPO-
SBMNEHUAM KapAMONpPOTEKTOPHOIO AENCTBMUS 9K30reHHOro
¢hocdokpeatuta npu OVIM cumTanoch yMeHbLUeHWe 06b-
eMa ULLEMMYECKOTO NMOBPEXAEHMS 1 MOBbILLIEHE COKpaTh-
TenbHol cnocobHocTn JIK. Vicnonb3oBaHue 6orbLumx 403
dhocdokpeatrHa (8o 80 r B CyTky) BbI3bIBANO 3HAYNTENBHOE
ynyuLleHue knnHmyeckoro TedeHus OVIM, ocrnoxHeHHoro
OTEKOM TNErKMX W KapaUOreHHbIM LLOKOM. [JaHHble MHOro-

LIEHTPOBbIX UTANBSHCKUX MCCMEA0BAHMIA MO NPUMEHEHNIO
ocdokpeatnta npyu OVIM nokasanmm BbICTpyto HOpMma-
nu3aumio cermeHta ST 1 3HAUNTENBHOE YMEHbLUEHWE
BbIPAXXEHHOCTM XEeNyA04KOBbIX apuTMuii [39].

[MpuBeneHHbIE JaHHbIE YKa3blBAOT Ha MepCrekTyB-
HOCTb 1Cnonb3oBaHus doccokpeatnta npu OVNM, ogHako
[oKasatenbHas 6asa He faeT OCHOBaHW ANs OTHECEHUS
npenaparta k ctaHgaptHon Tepanu OUM. Heobxoaumbl
JanbHenwmne UCcCneaoBaHns ans onpeneneHns Mecta
(hoccpokpeaTnHa cpean ApYrux KapamonpoTEKTOPHbIX
npenaparos.

Hukopardun. OnpeneneHHbIi MHTEpeC NpeacTaBns-
I0T Npenapatbl U3 rpynnbl MOZYNSTOPOB (aKTMBATOPOB)
KanueBbIX kaHanoB. Hanbonee nepcnekTuBHbIA npea-
CTaBUTENb — HUKOpaHaun. JTOT npenapar Hapsgy ¢
akTuBauven ATd-3aBnMcuMMbIX kKaHanoB obnagaet elle u
HWUTpaTonopo6HbIM AecTBUEM. P akcneprMeHTanbHbIX
1 KW/ nokasanu Hanuuve BasoaunatatopHbIX, aHTUrunep-
TEH3UBHbIX, aHTUAHIMVMHAIBHBLIX U KapAMONpPOTEKTOPHbIX
CBOWCTB HUKopaHauna. MpenapaT noBbILLAET LOCTaBKY
Kucnopoaa k cepauy 6e3 yBennyeHust noTpebHOCTM B HEM,
He oka3blBaeT BoaaeiicTeue Ha YCC, npoBoasLLyto cucTe-
My CepaLa U COKpaTUTENbHYI0 CMOoCOBHOCTL MUOKapaa.
[levicTBre HUKOpaHAMa He CONPOBOXAAETCS aKTUBALIMEN
CMMNATOafPEHaroBoN CUCTEMbI, U3MEHEHUSIMI ANYpe3a,
anekTponuTHoro 6anaHca, npenapat He BO3LelcTByeT
Ha NMNUAHBIA 06MeH 1 MeTabonnam rmioko3sl. Ele ogHo
Ba)XHOE CBOWCTBO Npenapara — K HeMy He pasBuBaeTCs
TONEPaHTHOCTb, @ TaKkKe MepekpecTHas TONepaHTHOCTb
K HUTpaTam.

B ycrnoBusix akcnepuMeHTanbHOro MHgapkTa Muo-
kapaa npy BHYTPUKOPOHAPHOM WM CUCTEMHOM BBELEHUM
HUKOpaHAWna B 403aX, HE BbI3bIBAIOLLIMX TMMOTEH3NIO, Mpe-
napar 3Ha4Yu1TenbHO yMeHbLUAN 30HY HEKpO3a U nMpeaynpe-
xaan dpeHomeH «no reflowy, 4To noaTBEPXKAAET HanMyme
€0 KapayonpoTeKTOPHbIX CcBONCTB [40].

B HebornbluoM vccnenoBaHun u3ydanit apdekT BHy-
TPUKOPOHAPHOIO BBEAEHUS HUKOPAHAWA NPy NPOBEAEHNN
hapMaKonormyeckomn unn MexaHM4eckon penepdysum y
GornbHbIX ¢ nepeaHeit nokanusauveit OMM. Y nauneHTos,
NEYEHHBIX HUKOpaHaunoMm, bbicTpee BOCCTaHaBNMBancs
KPOBOTOK B MH(DAPKT-3aBUCMMON KOPOHAPHOW apTepuu, 0
KOTOPOM CyaumnM No yNyyLLEHUI PErMoHapHON COKpaTUMO-
ctv JDK. BHyTpuBEeHHOE BBELjeHWe HUKOpaHAWa B cove-
TaHUM C KOPOHAPHOMN aHrMONNaCcTKOI accoLMmMpoBanoch
C NyYLMM (DYHKLMOHAMBHBIM U KIMHWYECKUM UCXOLA0M Y
nauweHToB ¢ nepegHum VIM no cpaBHEHWIO C OQHON aHru-
onnactukoi [41,42].

MccnenoBaHus mocnegHwx net nokasanu, Y4To HUKo-
paHaun UMeeT psia, MONOXUTENbHbIX CBOUCTB MO BIUSHIO
Ha CepaeyHO-COCYaUCTYI0 CUCTEMY, HEKOTOpbIE uccne-
[I0BaHMS ceivac NpOJOIMKaTCs Unu elle He ony6nuko-
BaHbl (NCT02449070, NCT02435797), Tem He MeHee,
HWKOpaHAWUI He YMEHbLUAET PUCK CEPAEYHO-COCYAUCTbIX
3aboneBaHnit M He PeKOMeHA0BaH K MCMONb30BaHWIO Y
nauueHTos ¢ OMM.

lpedcepdHbili Hampulypemuyeckul nenmud.
MpeacepaHbIn HATPURYPETUHECKNIA NENTUA — MOLLHbIA
9HOOrEHHbI BazogunataTtop. WHdysus kapneputuaa
(aHanora HaTpuypeTM4ecKkoro nenTuaa) y NauneHToB
¢ OMM B TeyeHue 72 4 nocne penepdysun NpuBoanna
K YMEHbLUEHNIO penepdy3MOHHOMO NOBPEXAEHUS 1, Kak
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CNefCTBUE, K YMEHbLUEHWIO pa3Mepa 30HbI HeKpo3a Ha
14,7 %, yBennumeana ®B JDK Ha 5,1 %. OgHako, kak cuuTa-
10T SKCMepTbl, pe3ynbTathl JOMKHbI ObITb NOATBEPXKAEHbI B
6onee kpynHom PKW, T. e. ymeHbLUeH1e pa3mepa nHapkTa
1 yny4ieHne ®B fomkHbI TpaHCGOPMMPOBATLCS B KIMHM-
yecke pesynbrarsl [43].

Tpumema3suduH. B cepeanHe 2000 rogos nonyye-
Hbl 3KCMEepUMEHTanbHbIE AaHHbIE 06 3hEKTUBHOCTU
TpUMeTasnanHa — npenapara, oKasbiBatoLLero npsimoe
3alLWTHOe JeiCTBME Ha KNeTKy 6e3 BNUSHWUS Ha reMoau-
Hamuky [44]. Npenapat yckopsieT BOCCTAHOBINEHWE SHEp-
reTUYecKnX 3anacoB MUoKapaa BO Bpems penepdysnu,
CnocobCTBYET COXPaHEHWK HOPManbHOMO YpoBHs ATO,
YMEHbLUAET BbI3BAHHOE KamnbLMEBOW NEPErpy3KON yrHe-
TeHuWe okucnuTenbHoro docopunuposanuns AAD nytem
BMWSIHUS TMAPONUTNYECKON (hOPMbI MUTOXOHAPWANBHON
AT®-a3sbl [45].

OCHOBHOM MeXaHW3M LeNCTBUS TpUMeTasuamHa —
VHMMBMPOBaHWM (hepMeEHTa [B-OKUCIEHNS XUPHBIX KACTOT
(3 ketoauun-KoA-Tuonasel), Y4to obnervyaer TeyeHue
a9pOOHOT0 OKMCNEHMS MIOKO3bI 1 0becneymnBaeT nyyilee
MCMOMb30BaHNe OCTaTOYHOrO KWcnopoga ULemMn3unpo-
BaHHOW KNeTkoit. JTo cnocobCTBYET BHYTPUKIETOYHOMY
nogaepanuio cuHtesa AT®, ynydiweHuto obmeHa doc-
¢honmMnmaoB KNETOUHBIX MEMBPaH, YMEHbLLLEHWIO TKAHEBOTO
aumposa, NpepynpexneHntio KanbLMeBoi neperpysku n
MOAJEpKaHMio COKPATUTENbBHO (PYHKLMM MUOKapaa.

PesynbTaTbl akcnepuMeHTanbHbIX UCCrefoBaHUN
MOATBEPXAAKT TeopeTuyeckne 0bocHoBaHUs Heobxoau-
MOCTU NPUMEHEHUSI TPUMETA3NAVHA B KIMHUYECKOI MpaK-
Tuke. [penapar WrpoKo UCCNenoBany Npyu HasHauYeHnn y
60MbHBIX XPOHUYECKON MLeMUYeckoli BonesHbio cepaua
(MBC), fokasaHa ero cnocoBHOCTL yMeHbLLIATL KOMMYECTBO
MPUCTYNOB CTEHOKAPAMUW, YBENUYMBATH TONEPAHTHOCTb K
dpuanyeckoir Harpyske [45].

B otnmune ot ucnonb3oBaHus TpumeTtasnauHa y
naumeHToB co ctabunsHoit UBC, ponb TM3 B neveHum
6onbHbIX ¢ OIM ocTaeTtcs HesicHOI. Yvcno nccnenoBaHuin,
MOCBSILLEHHbIX MPUMEHEHNIO Npenapata B yCroBUsiX OCTPON
W/P Mnokapaa, 04eHb OrpaHNUYEHHO.

OpnHo 13 NepBbIX KPYMHBIX UCCNENOBAHWIA, B KOTOPOM
“3y4anw ponb TpumeTasuauHa y nauneHtoB ¢ OMM, — uc-
cneposanne EMIP-FR, rae cpaBHMBanu BnusHe TpuMeTa-
3uamnHa u nnauebo Ha BnvkaiiLLniA 1 oTAaNEeHHBIA MPOrHO3.
B nccnenoaHum paHgomumanposaHo noytu 20 000 naum-
eHToB ¢ OMM. BHyTpuBeHHbIN Gomtoc TpumeTasmamHa 40
Mr BBOAMIN HEMOCPEACTBEHHO Nepez U OfHOBPEMEHHO
¢ TIT ¢ nocnepytoLLen HenpepbiBHOW MHAY3ven 60 Mr B
TeyeHme 48 y. Pesynstathl He MOLTBEPAUIN PA3HULY MEXOY
TpUMETa3NaMHOM 1 NnaLebo No BAMSIHUIO Ha OCHOBHYHO KO-
HEYHYI0 TOUKY — 35-IHEBHYH CMEPTHOCTb. ABTOPbI MPULLIN
K BbIBOZY, YTO NEYEHNE TPUMETA3NANHOM HE YMEHbLUaeT
CMepTHOCTb Y NaUMEeHTOB, NoaBeprHyThix TIT. HekoTopein
MONOXMUTENbHbIN A heKT oTMEYEH Y naumneHToB 6e3 TIT
(cmepTHOCTb B rpynne TpumeTa3uamHa coctasuna 13,3 %
no cpaeHeHmto ¢ 15,1 % B rpynne nnave6o; p = 0,027) [46].

VmetoLLmecs fiaHHbIE HE JAK0T OCHOBAHWS 11151 UCMOMb-
30BaHus TpUMeTasnamnHa y nauneHTos ¢ OMM, nockonbky
60MbLUMHCTBO MCCNefoBaHNIA NMUMOTHbIE, C Maroi BbIOop-
KOW, HEAOCTATOYHOM CTATUCTUYECKOM MOLLIHOCTbLI0. Heob-
XOOVMbI fanbHeNLLe SKCrePYMEHTamNbHbIE UCCIIEA0BaHNS
1 nposeaeHue GonbLunx PKI.
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LuknocropuH-A. IMMyHoenpeccaHT LMKITOCIOpWH —
xopowo n3BecTHoe JIC, 3apekomeHaoBaBLUee cebs npu
MHOIVIX BOCNANMTENbHbIX COCTOSHUSX U MOCTe TpaHCMaH-
Taumun. Crnegys sKkCnepuMeHTanbHbIM AaHHbIM, LIMKMOCMO-
pUH A MHIMBUPYET OTKPLITUE MUTOXOHAPManbHbIX Nop. B
HebonbLIOM NUIOTHOM KccrneaoBaHun (58 naumeHToB)
MoKasaHo, YTO LMKITOCNOPWH, BBOAVMBIV B BUAE BHYTpU-
BeHHoro 6ontoca Bo Bpemst YKB, ymeHbLuan pasmep MM no
[aHHbIM BbIMbIBaHNS KpeaTuHdocdokvHasbl Ha 40 % no
cpaBHeHuo ¢ nnaue6o. MeHbluee nopaxeHue Muokapaa
noaTeepxaeHo n MPT ceppaua [47,48]. 3T faHHble nonbl-
Tanuck noaTeepanTsb B uccnenosaH CIRCUS — 6ontoc-
Hoe BBeAeHve LmknocnopuHa nepeg YKB y naumneHToB ¢
nepegHum VIM, HanpaBneHHOe Ha YMeHbLUEeHNe pasmepa
MM B pesynsrate penepdy3roHHOTo NOBPEXAEHUs 1 npe-
[OTBPaLLEeHNe KapanoBackynsapHbix cobeituin. K coxane-
HWO, Tepanust LIMKIOCNIOPYHOM He MpUBena K ymyyLeHnto
KIMHWYECKMX PE3YNLTaToB MO CPaBHEHWIO ¢ nnauebo, He
€nocobcTBOBANa YMEHbLUEHNIO MaCcChl HEKPO3a MUOKapaa.
Tak, nepBUYHast KOHEHHas TOYKa, BKIHO4aLLAs CMEPTHOCTb
OT BCEX MPWYMH, yxyaLieHre CH Bo Bpemsi nepBoHavanbHow
rocnuUTanu3aumm, NOBTOPHbIE FOCIUTANM3aLMM MO NOBOAY
CH v HebnaronpusTHoe pemopenuposatne JK vepes 1
rog Habnoganm y 59,0 % 13 395 nauMeHToB B rpynne uu-
knocnopuHa u 58,1 % 13 396 B rpynne nnauebo (pasHuua
CTaTUCTUYECKM He 3HauMMa). Ha Bonpoc, noyemy Lmkno-
CMOPWH HE UMEN KMWUHUYECKON MOMb3bl B UCCTEA0BaHNM
CIRCUS, ¢ ogHoit CTOPOHbI OTCYTCTBOBANM 9X0Kapamorpa-
thuyeckve nokasatenu MKy 17 % nauneHToB, ¢ apyron, B
uccnegosaun CIRCUS ucnonb3osanu apyryto hopmysy
LIMKMOCMOPUWHA, YeM B NPeabayLUMX UCCNEeA0BaHMSX, 1
9T0 MOrTo cnocobCcTBOBaTL HENTParbHbIM Pe3ynsTaTam.

B 2016 r. onybnukoBaHbl pesyrnstatsl MHOTOLEHTPOBOIO
nccneposanns CYCLE (n = 410), koTopble nokasanu, 4to
LIMKIIOCNOPYH A He BNWsn Ha pesontoumto cerMerTa ST Ha
60 MuH, Ha ypoBeHb CepaeyHbIx BromMapkepoB, pemoge-
nnposaHnme JK n knuHnyeckme cobbiTS Ha NPOTSHKEHUN
6 mec. [49].

Ewe ogHo PKU ¢ umnknocnopvHom A npy npoBeaeHnn
YKB y nauventos ¢ OMM — CAPRI, 3aBepLuvnocsk B 2018
r. (NCT02390674), Ho pe3ynbraThl eLLe He onyOnyKoBaHbI.

Bonpoc o Tom, 6yaeT v 3To Hanpaenexwe koraa-nubo
BHEAPATLCA KaK TEPaneBTUYECKUI NOAXOA B KITMHUYECKYHO
MPaKTUKY, y4nTbIBas OTCYTCTBUE BNUSHIUS Ha pasmep M 1
noTeHLManbHble N0604HbIE 3DDEKTHI, OCTAETCS OTKPbITHIM.

OKkceHamud — CUHTETUYECKWA aHamnor aKceHauHa-4,
rniokaroHonofo6Hbin nentug-1 (GLP-1), ropmoH, cHuxa-
IOLLMIA YPOBEHb TIHOKO3bl B KPOBU, CTUMYMMPYS CEKPELIo
MHCYNMHa. B akcnepumeHTanbHbIX MCCNefoBaHNUsX Ha
XUBOTHbIX GLP-1 1 ero aHanoru, Takue kak akceHatua,
MPOAEMOHCTPUPOBAN KapAMONpPOTEKTOPHbLIE CBOMCTBA.
Tak, y naumentoB ¢ OMM npu nposeaexuu YKB ¢ BHyTpu-
BEHHOWN UHDY3Velt 3KCeHaTaa, HaumnHatLencs 3a 15 MuH
[0 KOPOHAPHOTO BMELLATENBCTBA U MPOJOITKAtoLLENiCs B Te-
yeHue 6 4, paamep MM, oLieHeHHbIN Ha 90 CyTku C MOMOLLbIO
MPT, 6bin Ha 23 % MmeHbLue [50]. B gpyrom nccnenosaHum
Ha 58 naumeHTax ¢ NOAKOXHLIM BBEAEHUEM SKCeHaTMaa
Taloke NoKasaHo 3HauNTeNbHOE yMeHbLUEHVe pasmepa M
no gaxHsIM MPT (26,4 + 11,6 r B rpynne nnauebo npotve
12,8 + 11,7 r B rpynne akceHatnaa, p < 0,01) [51].

Ewle ogHo nccnenoBaHye ekceHatuaa y 198 60mnbHbIX
¢ OMM -EMPRES (NCT01938235) B npoLecce 06paboTku
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pesynsTaToB. Bonpoc o Tom, ByayT nu acpdekTbl akceHa-
TMAa TPaHCOPMMUPOBATLCS B YNYYLLEHUE KITMHNYECKUX
ucxonoB y nauneHtoB ¢ OMM npu npoBeneHnn MexaHu-
yeckoit penepdyanm 0cTaeTcs OTKPbITLIM A0 NPOBEAEHNS
6onbLumx PKI.

SpumponoamuH. B nocnegHee aecatuneTve MOLLHbIE
KapaMONPOTEKTOPHbIE CBOWCTBA 9K30reHHOro pekomou-
HaHTHOTO YEroBEe4YECKOro apUTPONO3TUHA MPOAEMOH-
CTPUPOBaHbl B MHOMOYMCMEHHBIX 3KCMEPUMEHTAbHbIX
“ccnenoBaHusx npy mogenuposaHun W/P. Hecmotps Ha
NONOXUTENbHbIE Pe3yNbTaThl HA XUBOTHBIX, pe3ynbTaThl
HeaBHO 3aKOHUMBLLMXCS Heckonbkux PKU I a3kl y ntogei
ObINK MeHee 0OHadEXMBaIOLLMMN.

OpHo u3 6onbLumx PK REVEAL nokasano otcyTcTaume
yMeHbLUeHus pasmepa VM npu ncrnonb3oBaHny BHYTPK-
BeHHoro Gontoca anoatuHa anbia y naumentos ¢ OUM
¢ anesauuen cermeHTa ST, NepeHeCLLNX MEPBUYHYIO UMK
cnacatenbHyto YKB [52]. Bonee Toro, npenapat npueoaun
K YBEMUYEHIIO YaCTOTbl CEPAEYHO-COCYAMCTBIX COOBITUIA, @y
MOXUMbIX NALMEHTOB NPUBOAMI K yBENU4eHMO pasmepa VM.

B asyx apyrvx uccneposanuax 2011 r. v 2012 r. Takke
MPOLEMOHCTPVPOBAH OTPHLIaTENBHBINA APGEKT MO BINSHNIO
Ha paamep VIM [53,54]. Takm 06pa3om, No MHEHO aBTOPOB
1ccnenoBaHui, yuuTbiBas OTCyTCTBME ddhpekTa no orpa-
HWYEHMIO 30HBI HEKPO3a, YBENWMYEHME YaCTOThl KapamoBa-
CKYNAPHbIX OCMIOXHEHWIA, NoXoi npodurb BesonacHocTy,
[iaHHOe HanpaBrieHne, BEPOSITHO, He MMEET ByayLuero.

B naHHbI 0630p He BKMOUMNM Takve npenaparbl Kak
NNNUH, TMNOaBoH, MUAPOHAT, HYKNeuHaT HaTpus, Tua-
TPOWA30MMH U MHOTUE ApYrve, Tak Kak fokasaTenbHas 6asa
CMVLLIKOM Mana, a pesynbraTbl UCCNenoBaHuiA, Mo AaHHbIM
PubMed, Medline n gpyrvx 6a3, unv He NpefcTaBneHsl,
NN OrpaHnyeHb.

C 1937 r, Korga BnepBble B AKCMEPUMEHTE MOMyYeHbI
[iaHHble 06 orpaHM4eHUn 30HbI MHAApKTa, NPOTECTVPOBa-
HO 04eHb MHoro pasHbix J1IC n ctpatervin. Tombko ¢ 1975
r. ony6bninkoeaHo 6onee 6400 paboT No kapaAronpPOTEKLN
naumeHToB ¢ OVIM. B 2011 r. HaumoHarnbHbIM MHCTUTYTOM
cepaua, nerkvx v kposu CLUA cosaaHa rpynna Consortium
for Preclinical Assessment of Cardioprotective Therapies
(CAESAR), ocHOBaHHas Ha npuHLMnax fokasaTerbHon Me-
JuvuvHbL. MpoBeaeHbI VCTIbITaHVS psiaa NpeaonaraeMbIx kap-
[MOMPOTEKTOPHBIX MOMEKYI, HO HM OfHA M3 HUX HE OKasanach
3dhheKT1BHOM B CTPOIUX 3KCMIEPUMEHTASTBHBIX YCTOBMSIX.

Hecmotpst Ha Gonee yem 40 neT ycunuii U Thicsum
ny6nvkaumin, Te pasodapoBaHms, YTO €CTb Ha CErofHs, H1
0fVH 13 MeToroB U HK oaHo J1C He ogobpeHo ans orpa-
H14eHus pasmepa VIM, paspabatbiBatoTcs HOBbIE HanpaB-
NeHusl, B YaCTHOCTW, W3y4aloT ponb KIETOYHON Tepanuu
1 KINETOYHOrO MOCTKOHANLMOHMPOBaHUS. OnpegeneHHbin
peHeccaHC Monyymnu pornb BOCManeHus u MakpodaroB y
naumenTos ¢ OVIM [55].

3aLwmTa Mrokapaa oT NLLIEMUYECKOTO-penepdy3rnoHHO-
r0 NOBPEXAEHVS SBNSETCS NEPCMEKTUBHOI CTpaTerveii ans
yMeHbLUeHns nocneactauii OUM u ynyuiuenus nporHosa.
B nocnepgHue roabl y4eHble COCPefoTOYEHbI Ha U3yYeHUK
MOTEKYTSIPHBIX MEXaH13MOoB rnbenu KneTok npu penepdy-
311 MroKapaa v pa3paboTke HOBbIX METOAOB NeYeHUs Ans
NPOUNaKTMKA TMOENN KINETOK.

CyLuecTByeT MHOrO (hakTopOB, KOTOpbIE HEOBXOANMO
yuuTbIBaTh NpK paspabotke K ans ymeHbluas pasmepa
M y naumneHToB ¢ penepdyaneit Muokapaa. B akcnepu-

MEHTaNbHBIX UCCMEefoBaHUSIX MOMyYeHbl yoeanTenbHble
[aHHble, 1 BCe YCUNWS HanpaBreHbl Ha TpaHChopMaLmio
3TWX Pe3ynbTaToB B KIMHUYECKYH NpakTuKy [56].

BbiBoabI

M3 npuBeaeHHbIX JaHHbIX, MOMYYEHHbIX B KIMHUYECKNX
1CCrEeaoBaHNAX, MOXHO CAeNaTh 3aKMoYeHUs:

1) B ocHOBe penepdy3noHHOrO NOBPEXAEHNS NEXUT
COXHBIA MEXaHU3M, BEPOSITHO, MHOTE ero 3BEHbs1 He 0
KOHLa U3yYeHbl;

2) aTa runoTesa NoATBEPXAAETCS OTCYTCTBUEM TPAHC-
thopmaumm pe3ynsTaToB AOKIMHUYECKUX UCMbITAHWUI B
KIMHWYECKNE AaHHbIE;

3) KNUHUYECKME UCTIBITaHUS HE MOTYT ObiTh OTAEMEHDI
OT 3KCTepUMEHTarbHbIX MCCIeNoBaHWiA, aHanm3a Ha kre-
TOYHOM YPOBHE;

4) ¢ naTor3M1ONOrN4ecKor TOUKM 3pEHUS CIIOXHO Bbl-
LEeNUTb OAVH I OCHOBHOW MEXaHM3M, NEXalLLA B OCHOBE
ULLEMUYECKOrO-penepdry3MOHHOO NOBPEXAEHUS, MO3TOMY
obbekToM ByayLumx nccnenoBaHuin GyaeT MCnonb30BaHe
KOMBWHMPOBaHHOW KapAMONPOTEKTOPHO Tepanuu.
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Over a long period, chronic heart failure was primarily associated with impaired contractility of the left ventricular myocardium,
which is a manifestation of systolic dysfunction. Based on modern ideas about the pathophysiology of CHF syndrome, systolic
dysfunction is considered as one of the etiological factors along with changes in wall tension and the structure of diastolic filling,
i.e. everything that is included in the concept of “LV remodeling”.

The objective is to present a review of the key parameters of chronic heart failure and left ventricular diastolic dysfunction ac-
cording to the latest updates.

The role and significance of diastolic dysfunction as the cause of chronic heart failure syndrome have only been determined over
the past three decades, which can be explained by the difficulty of early diagnostics of diastolic dysfunction. The article describes
the historical evolution of heart failure and left ventricular diastolic dysfunction estimation. It is important to note the high prevalence
of diastolic dysfunction. The signs of myocardial diastolic dysfunction are detected in people with almost any heart disease. The
universal review of the most important parameters which determine this disorder has been presented. It has been shown that
Doppler echocardiography is now the noninvasive “gold standard” for estimation of diastolic dysfunction.

We have presented methods of treatment for diastolic dysfunction according to the 2017 American College of Cardiology/American
Heart Association updated Guidelines for the management of heart failure

Conclusions. The experimental studies demonstrate that the survival of HF patients with a preserved EF depends not so
much on its indices, but on the severity of DD. DD is a more prognostic marker of mortality rate in patients with HF than EF,
which requires further study for better therapeutic efficacy.

AiacToniuHa AMCOYHKLIA: Bip BiAKPUTTA AO OCTaHHIX OHOBAEHb
T. B. AweynoBa, I. B. Aemuaerko, H. M. Tepacumuyk, H0. K. PeayHeHko, 0. A. Kouy6en, T. M. AmbpocoBa

[MpoTsarom TprBanoro Yacy XpoHiyHy cepLeBy HeAOCTATHICTL NOB'A3yBany NepeayciM i3 NopyLIEHHSIM CKOPOYYBarbHOI aKTUBHOCTI
Miokapga NiBoro LLUNYHOUKA, L0 € NPOSIBOM CUCTOMNIYHOI ANCAYHKLT. 3a CydacHMK ysBNEHHSMI Npo Natodisionorito cuHapomy
XPOHIYHOI CepLieBOi HeOCTaTHOCTI, CUCTOMIYHY AMCHYHKLIO PO3rMSAAlTh K O4MH 3 eTIONOriYHNX haKkTopiB pasom 3i 3MiHamu
Hanpy»eHOCTi CTiHKM Ta CTPYKTYpM AiaCTONIYHOMO HANOBHEHHS!, TOOTO BCIM TWM, LLO BXOAWTL Y MOHATTS «PEKOHCTPYKLS NiBOrO
LUIYHOYKa».

MeTa po60TK — npeacTaBuTy OFMNsA KIKOHOBYX NapaMeTpiB XPOHIYHOT CepLEeBOi HeAOCTAaTHOCTI Ta AiaCToNIYHOT ACYHKLIT NiBoro
LUMYHOYKA BiANOBIAHO [0 OCTaHHIX OHOBMEHD.

Y ¢hopMyBaHHi CHAPOMY XPOHIYHOI CEpLIEBOI HEAOCTATHOCTI POrb | 3HAYEHHS AiaCTONIYHOT ANCAYHKLT BUHAYAKOTH TiflbK1 Npo-
TArOM OCTaHHiX TPbOX AECATUPIY, L0 MOXe Oy TV NOSCHEHO CKMNaAHICTIO paHHbOI AiarHOCTWKM AiacToniyHoi AucdyHkuii. MNMokasaHa
icTOpIS PO3BUTKY CepLIEBOi HEAOCTATHOCTI Ta AiaCTONIYHOT AUCYHKLIT NIBOrO LUMyHOYKa. BaXnnBo Biga3Ha4nTV BUCOKY MOLLIMPEHICTL
giacTonivHoi amcchyHkuii. O3Hakm iacToniyHoi AMChYHKLIT Miokapaa BUSIBNSHOTL B OCID Maibke 3 Oyab-IKUM 3aXBOPHOBAHHAM CepLs.
Hapenennit ornsag HanbinbLL BaxnMBMX NapameTpiB, LU0 BU3HaYatoTh Liel po3nag. HuHi HeiHBa3MBHUM «30M0TUM CTaHOapTOM»
ANS OLiHIOBaHHS AiacToniYHOT ANCYHKLIi € gonnepiscbka exokapaiorpadis.

OnwucaHo mMeToam nikyBaHHS AiaCTonivHOI ANCYHKLIT, L0 3aCHOBaHI Ha OHOBNEHWX pekoMeHaaLisx AMepUKaHCbKoi Konerii
kapgionoris/AMepukaHCbKoT acowjiaii cepLs B NikyBaHHI NawieHTiB i3 cepLeBoto HegocTaTHicTio 2017 p.

BucHoBku. EkcnepumeHTantHi 4OCTImKEHHS NOKa3yHTb: BUXKMBAHHS XBOPUX Ha CEpLIEBY HELOCTATHICTb 3i 30epexeHoto thpak-
Li€t0 BUKUAY 3anexuTb He CTiMNbKK Bif NOKa3HWKIB OCTaHHBOI, CKiMbKM Bif, BUPaXXEHOCTI AjiacTonivHoi AncdyHkuii. [iactonivyHa
ANCYHKLIS Y XBOPUX HA CEpLIEBY HEAOCTATHICTb € BiNbLU MPOrHOCTUYHMM NMOKA3HUKOM CMEPTHOCTI, HiXX dopaKkLis BUKMAY, sika
noTpebye 40OaTKOBMX AOCAIMKEHb A1 KPaLLOro JiKyBaHHS.

AMaCTOI\W-IGCKaH AVIC(I)yHKUMH: OT OTKPbITUA A0 NOCAEAHUX 00HOBAEHMIA
T. B. AweynoBa, A. B. AemupeHko, H. H. Tepacumuyk, H0. K. PeayHeHko, O. A. Kouy6e#, T. H. AM6pocoBa

B TeyeHne onnuTenbHOMoO Nepuoaa XpoHndeckas cepaedHast HeJOCTaTOMHOCTb CBA3bIBaNM NPeXae BCero ¢ HapyLleHeM Cokpa-
TUMOCTU MWOKapAa NeBOoro Xenyao4ka, 41o ABnaeTca nposasneHnem CHCTOMNNYECKON ﬂl/lCd,’)yHKLLI/IVI. Mcxops 13 coBpeMeHHbIX
I'Ipe,D,CTaBJ'IEHVIVI 0 I'IaTO(bl/ISVIOJ'IOI'VIVI ChHOpoMa XpOHVI‘-ieCKOVI cepp,equﬁ HEe0CTaTO4HOCTU, CUCTONNYECKYHO ,DMC(*)yHKLI,VIIO pac-
CMaTpuBaraT Kak OANH U3 3TUONOrMHECKNX d)aKTOpOB HapAaay ¢ N3MeHeHneMm HanpsKeHNA CTEHOK U CTPYKTYPbI AUaCTONMYECKoro
HanonHeHud, T. €. CO BCEM TEM, YTO BKIMOYAETCA B NMOHATUE «pPeMOOENNPOBaHNA NEBOrO Xenyaovkar.
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Llenb pa6otbl — npeacraBntb 0630p OCHOBHbIX MapamMeTpoB XpOHVI‘-IeCKOVI Cep,D,e‘-IHOVI HEeLOoCTaTOYHOCTM U ANACTONNYECKON
LlI/IC(byHKLWIVI JIeBOro Xenyao4vka B COOTBETCTBUM C NocCneaHUMuU 0BHOBMEHMAMM.

B chopmmpoBaHUM CUHOpPOMa XPOHUYECKOH CEPAEHHOI HEAOCTATOUHOCTM POTTb U 3HAYEHNE ANacTONMYECKOH ANCKHYHKLM CTanu
ONpeaensTh NULLb Ha NPOTSKEHM MOCNEAHNX TPEX AECATUNETUM, YTO MOXKET BbiTb 0BGBSACHEHO TPYAHOCTbLIO PaHHEl AnarHoCTy-
kv OmacTonnyeckoi AucyHkumn. MokasaHa UCTopust pasBUTIS CepLeYHON HeJOCTAaTOYHOCTY 1 ANaCcTONMYECKOI AUCTYHKLMM
NEBOTO Xenyaoyka. BaxHo 0TMETUTL BbICOKYH0 pacnpOCTPaHEHHOCTb ANacTonM4eCKoil AMcyHKLMM. MpU3HaKW AuacTonnyeckoi
AUChYHKUMM MUOKapAa OTMEYaloT Y NNL, MpakTUyecku ¢ Niobbiv 3abonesaHnem cepaua. MpeacTasneH yH1BepcanbHbii 063op
Hanbonee BaxHbIX NapaMeTpoB, OMPeensioLLMX 3TO PacCTPONCTBO. MokasaHo, YTo B HACTOSILLEE BPEMS| HEMHBA3UBHBIM «30M10ThIM
CTaHAapTOM» [Msi OLEHKI inacTonn4eckoil AucyHKLMM SBNSETCS A0NNMepoBckas axokapayorpadms.

IMpencTasneHbl METob! NeYeHIs ANacTONNYECKON ANCHYHKLMM, OCHOBAHHbIE Ha OGHOBMEHHBIX PEKOMeHaALIMSIX AMEPUKaHCKOM
Kornerum Kapamomnoros/AMEpUKaHCKOM accoLmaLmi cepaua B NeYeHnI NaLUneHToB ¢ CepaeqHor HeaoCTaTouHOCTbio 2017 T.

BbiBoAbI. OKCnepuMeHTasnbHble MCCIIeA0BaHMS MOKA3bIBAKOT, YTO BbIKMBAEMOCTb NaLMEHTOB C CEpAE4YHON HEAOCTATOYHOCTHIO C
COXpaHeHHOM chpakLmen BbIGpOCa 3aBUCHT HE CTOMBKO OT NokasaTenem NocneaHeN, CKOMbKO OT BbpaXKeHHOCTY AMaCTONMYECKOM
ancchyHkumm. Ouactonuyeckas AMCKhYHKUMS Y NaLYEHTOB C CepaeYHON HEA0CTAaTOYHOCTLIO SIBNSIETCS Goree NPOrHOCTUYECKUM
rokasaTenieM CMepPTHOCTH, YeM dhpakLms BbIGpoca, KoTopas Hy)aaeTcs B AarbHENLLNX UCCIEO0BaHUSIX A1s MyYLLEro NIeYeHUs.

Chronic heart failure (CHF) is a pathological condition when
the heart, due to impairment of the pump function, can not
provide the organs and tissues with the necessary amount of
blood in accordance with the metabolic needs of the tissues.
From a clinical point of view, CHF is a syndrome, the typical
features of which are reduced tolerance to physical acti-
vity, fluid retention, progressive pattern and decreased life
expectancy. Left ventricular (LV) diastolic dysfunction (DD)
(LVDD) is characterized by alterations in LV diastolic filling /
distension and is a strong predictor of cardiovascular events
and heart failure (HF). Given the increased incidence, this
pathology becomes one of the most serious problems of
modern medicine with substantial financial costs [1,2].

Aim

The objective is to present a review of the key parameters of
chronic heart failure and left ventricular diastolic dysfunction
according to the latest updates.

Historical evolution of HF and LVDD evaluation

The studies of diastole and diseases that are associated
with its changes started in 1877, when Francois-Franck
concluded through studies that the maximal filling of the LF
occurs during early diastole. In 1906, Henderson described
three phases of diastole, and in 1921, Wiggers and Katz
discovered that the left atrium (LA) had a significant influ-
ence in patients with altered LV. In 1927, Meek found in
the experiment that the phase of active relaxation in diastole
affects contractility of myocardium. In 1949, Wiggers almost
completely described the basic state of myocardium in dias-
tole —relaxation. In 1975, W. H. Gaasch found in a series of
experimental and clinical studies the difference in diastole of
healthy people and patients with cardiovascular pathology,
using changes in LV pressure and volume. In 1983-1984,
H. H. Echevernia, A. H. Doherty and R. Souter introduced
the term “diastolic heart failure” into clinical practice [1-3].

Nowadays, the term “diastolic dysfunction” is in use.
Diastole is disturbed also in systolic HF and considered
to be more stressing with further worsening of exercise
intolerance and determines the prognosis and systolic
contraction disturbances, so HF is a common entity with
both phenotypes [4,5]

The signs of myocardial DD are detected in people with
almost any heart disease. Thus, in patients with arterial
hypertension (AH), left ventricular diastolic dysfunction
(LVDD) occurs in 50-90 % of cases and closely correlates

Zaporozhye medical journal. Volume 21. No. 4, July — August 2019

with the degree of increase in blood pressure (BP) and AH
presence. The prevalence of LVDD in patients with type
2 diabetes mellitus (DM) without clinical manifestation of
heart disease is found in 75 % of cases. The combination of
type 2 DM with AH increases the frequency of LVDD signs
detection. According to the results of a large epidemiological
study, the presence of type 2 DM 5 times increases the risk
of CHF in women and 2.6 times in men. Comorbid AH and
obesity in patients with type 2 DM without ischemic heart
disease (IHD) increase the probability of LVDD manifes-
tation and left ventricle remodeling, which contributes to
the development and progression of HF. In addition, type 2
DM is an independent predictor of CHF development. So,
Borlaug B.A. and co-authors demonstrated in their study
the presence of previously undiagnosed CHF in 28 % of
patients with type 2 DM over 60 years of age [6,7].

Up to last year, 2016 Guidelines of the European So-
ciety of Cardiology and the Heart Failure Association for
the diagnosis and treatment of acute heart failure (AHF)
and CHF were in use. Patients with HF were previously
divided into 3 major classes based on changes in the LV
ejection fraction (EF): CHF with reduced (less than 40 %)
EF (HFrEF), formerly called systolic heart failure; CHF with
mid-range (40 % to 49 %) EF (HFmrEF), so-called “gray
zone”; CHF with preserved (50 % or more) EF (HFpEF).

While the current updated version, proposed by a
group of experts in 2017, is of great interest [8,9] due to
significant changes. Based on these Guidelines, the 2013
update included only two categories of patients with cutoff
value for EF of 40 % for the definition of HF with preserved
or reduced EF.

The majority of patients with HF and preserved LVEF
usually have diastolic dysfunction, which is considered as
one of HF causes in such patients [9,10].

However, patients with a reduced LVEF may also have
diastolic dysfunction, while mild systolic dysfunction (SD) is
present in some patients with a preserved LVEF.

The incidence of diastolic myocardial dysfunction as a
cause of CHF increases dramatically with age. The preva-
lence of preserved LV systolic function among patients with
CHF of older age groups is widely represented in the med-
ical literature. As a result of a clinical study conducted by
I. A. Sharoshina it was found that LV systolic function is
preserved in more than 60% of patients with CHF of 60
years old and older, and it occurs in 47 % of patients with
CHF at the age of 66-75 years old and in 64 % — over 75
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years old. Given the data of National Heart Failure Project,
CHF with preserved systolic function of the left ventricle in
the US is observed in 50 % of women over 65 years old
and a third of men of the same age [12].

Approximately 1-2 % of the adult populations in dever
loped countries have HF, with a prevailing risk >10 % among
patients over the age of 70 years old. Among the people
older than 65 years old with newly diagnosed exertional
dyspnea, unrecognized HF (mainly HFpEF) is detected in
one of the six. The risk of HF occurring at the age of 55 is
33 % for men and 28 % for women. The number of patients
with HFpEF varies from 22 % to 73 %, depending on the age
of detection, sex of the studied population, old myocardial
infarction. Recent data based on examination of hospitalized
patients suggest that the HF incidence is lower in HFrEF
than in HFpEF. HFpEF, apparently, has other epidemiologi-
cal and etiological reasons than HFrEF. Patients with HFpEF
are older and women with concomitant hypertension and
atrial fibrillation (AF) are more common among them, while
Ml occurs in a smaller percentage [11,13-15].

LV diastolic function is the ability of the LV to be filled
with the amount of blood that is necessary to maintain ade-
quate cardiac output at an average venous pulmonary pres-
sure of no more than 12 mm Hg. Diastolic filling of the heart
is regulated by a variety of cardiac and extracardiac factors.

Filling of the ventricles with blood in a healthy person
is typically divided into two phases: the phase of rapid
(active) filling during early diastole and the phase of slow
(passive) filling during late diastole ending with the atrial
systole. Atrial systole is no more than 25 % in cardiac output
in preserved diastolic relaxation and normosystole, which
allows it to be considered as only an additional pump for
ventricles filling. However, with the progression of CHF,
the systole of the atria assumes a fundamentally important
compensatory role [16,17].

Relaxation of the myocytes causes a rapid isovolumic
pressure drop in the blood remaining in the LV chamber,
during the first phase of diastole known as isovolumic
relaxation. When the pressure of the blood in the LV falls
below the pressure of the LA, the mitral valve opens causing
the LV chamber to fill with blood during early diastole. The
latter depends on both the pressure in the atrium itself and
the rate of ventricular myocardium relaxation, which leads to
pressure equalization between the atrium and the ventricle.
Anincrease in IVRT indicates a slowdown in energy-depen-
dent cellular relaxation, and the decrease corresponds to an
increase in the filling pressure. The rapid filling of the ventri-
cle with blood is an integral part of relaxation, as the ventricle
can not expand without the blood entering it. The active,
energy-dependent part of the relaxation represented by
the rate of actin-myosin dissociation and the passive one,
non- energy-dependent part of the relaxation represented
by stretching the elastic structures of the myocardium,
compressed during systole, determine the process of re-
laxation. When the ventricle relaxes during the 1st phase,
ionic fluxes and a new force arise, which moves the actin
and myosin filaments in the opposite direction, providing
the fibers elongation. Because of this, relaxation is as
active process as one (hence the term “active relaxation”).
It has been proved that with a gradual disruption of energy
production, myocardial relaxation changes appears earlier
than the indices of systolic function decrease. After the mitral

valve opening, the ventricle relaxation increasingly depends
not on cellular active relaxation, but on the blood flow, which
is regulated by the filling pressure and the atrioventricular
valve orifice area.

The phase of passive filling consists of diastasis
(the static equilibrium state of the LV during mid-diastole
when the LV and LA are relaxed and static) and atrial
systole [18].

Further changes in pressure and volume in late diastole
occur passively, under the influence of the blood “pumping”.
During this period, the ventricle filling depends on the ventricle
chamber stiffness, the pressure in the atrium and its contracti-
lity, as well as on the heart rate, pericardial conditions, preload
and afterload. In its turn, the stiffness of the ventricular cham-
ber myocardium depends on the mechanical properties of
the cardiomyocytes, connective tissue stroma, bloodstream
and the ventricle geometry (the walls volume to the chamber
volume ratio). Passive properties of the myocardium begin to
determine LV filling already in early diastole, but maximally
affect the filling process in the phase of diastasis and atrial
systole. Further the LV blood supply occurs by inertia, against
the pressure gradient, i.e., with deceleration. Increased
lengthening of early diastolic LV filling indicates a slowing
of passive relaxation and a reduced lengthening indicates a
high filling pressure. Approximately at mid-diastole, there is no
atrioventricular pressure gradient (the phase of diastasis), and
mitral inflow is practically absent until the systole of the atria.
The value of the maximal atrial systolic velocity depends on
the LA preload (LA filling by the moment of atrial contraction)
and the stiffness of the left ventricular myocardium. It is dif-
ficult to affect the stiffness of the ventricle. Apparently, it is a
question of such measures as a decrease in the degree of
hypertrophy, surgical treatment of pericarditis, attempting to
influence the degree of fibrosis severity [19].

If the active relaxation is entirely determined by the car-
diomyocytes properties, then the stiffness of the myocardi-
um largely depends on the state of interstitium. At the heart
of increased myocardial stiffness there is an excessive
deposition of fibrous tissue in the myocardium (processes
of collagen synthesis predominate over its degradation) [20].

LVDD is the inability of myocardial muscle fibers to relax
during diastole, resulting in insufficient blood in the LV. In
order to compensate for the lack of blood in the ventricles
and their weak work, LA at the same time begins to work
with increased strain and tries to draw in as much blood as
possible. As a result, this leads to an overload of the atrium
and an increase in its volume. Proceeding from the latter,
by LVDD is meant such damage to the heart muscle
which requires an increased pressure in the pulmonary
veins and the LA to adequately fill the LV cavity. In case of
LVDD, the LV filling is slowed down, delayed or insufficient
resulting in signs of pulmonary or systemic congestion
development [21]. In its pure form, DD occurs in less than
20 % of all cases.

Disturbance of the diastolic properties of non-hyper-
trophied myocardium may be due to interstitial fibrosis
development in it and is observed after 45 years old as a
variant of the age norm. This type of diastole changes is
common for the aging heart (even in the absence of any
cardiovascular disease) due to the naturally occurring
disorders caused by normal aging of distensibility, stiffness
and compliance of the LV myocardium, because of changes
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in tissues (primarily an increase in the content of collagen
and osteopontin), a decreased receptor function, endothelial
dysfunction, etc. [22].

Disorders of LV diastolic function due to ischemia and
| or cardiosclerosis are now generally recognized in IHD
patients including those without a history of myocardial
infarction (MI). The inhibition of myocardial relaxation re-
sulting from reduced blood supply to the myocardium, in
turn, worsens myocardial ischemia. Reduction in the rate
and completeness of active diastolic relaxation takes a
leading role in DD pathogenesis. Therefore, myocardial
fibrosis, its hypertrophy, ischemia, as well as the increase
in afterload in AH are classified as the main pathogenetic
factors that contribute to DD development. Myocardial
hypertrophy is a consequence of such diseases as hyper-
trophic cardiomyopathy, hypertension; aortic valve stenosis.
The result of the above factors interaction is an increase in
calcium ions concentration in cardiomyocytes, decrease in
the compliance of the LV myocardium, disorder of cardiac
muscle relaxation, change in the normal ratio of early and
late LV filling, increase in the end-diastolic volume (EDV).
In addition, the causes of hemodynamic disorders can be
such diseases as: constrictive pericarditis — a thickening of
the pericardium resulting in heart chambers compression;
primary amyloidosis — deposition of amyloid causes atrophy
of muscle fibers and a decrease in myocardial elasticity;
coronary vessels pathology leading to chronic coronary
heart disease, and the development of myocardial rigidity
(stiffness) due to cicatricle changes.

Due to compensatory pulmonary hypertension develop-
ment, right heart preload is increased, DD of both ventricles
is formed. The risk factors are such conditions as obesity
and diabetes. Restrictive lesions of the myocardium (Loef-
fler's endocarditis and endomyocardial fibrosis or Davies
disease), which can reduce the process of relaxation, or
diastole. This muscle is adversely affected by harmful habits
such as alcohol abuse and smoking, caffeine addiction also
causes an additional heart load. The environment has a
direct impact on this vital organ state.

So, the term “diastolic dysfunction” means clinically
significant changes in LV filling. A classic standard for this
pathology detection is an invasive intervention — heart
catheterization [23].

Nowadays, the noninvasive “gold standard” for DD
estimation is Doppler echocardiography [24]. Echocardio-
graphic assessment of LV diastolic function is an integral
part of the routine evaluation of patients presenting with
symptoms of dyspnea or HF. Echocardiography is the most
important diagnostic method in HF patients, as long as
physical examination, electrocardiogram and X-ray do not
give sufficient information to identify systolic or diastolic
form of HF. Assessment of LV diastolic function is an inte-
gral element for the echocardiographic evaluation of each
patient (Fig. 1).

Classification and Diagnostic criteria

There are three grades of LVDD: DD with impaired
relaxation and normal LV filling pressures (grade 1), pseudo-
normalization (grade Il) and DD occurs when LV relaxation
is impaired along with markedly elevated LV filling pressures
(grade lll) (Table 1) [24,25]. These are stages of myocardial
diastolic dysfunction progression. In the absence of appro-
priate medical and preventive measures, the first grade
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In patients with normal LV EF

1 Average E'e' >14 %
2 Septal e’ velocity <7 cm/s
or Lateral ' velocity <10 cm/s
3 TR velocity >2.8 m/s
4 LA volume index >34 ml/m?

1
<50 % positive 50 % positive >50 % positive
|_ Normal Diastolic |_ NGt I_ Diastolic
function naeterminate Dysfunction

Fig. 1. Assessment of diastolic function via echocardiography (Modified from S. F. Nagueh, et
al, 2016).

of impairment goes to the second, and the second — to
the third. It is particularly difficult for diagnosis the second
grade of impairment — pseudonormalization. The first two
grades may not be accompanied by symptoms, while
the last grade corresponds to a severe degree of CHF with
marked symptoms.

Grade | - LVDD is classified as mild. Now this grade of
DD is usually called a delayed LV relaxation. This is the initial
stage of pathological changes in the myocardium and it
can be termed as hypertrophic, which is the most common
type. It occurs absolutely asymptomatically at the earliest
stages of development and that is its insidiousness, since
the patient does not presume a disorder in the heart work
and does not seek medical help. The hypertrophic type is
associated with slow ventricular relaxation in diastole and
is characterized by a decrease in the ability to pump blood
from the pulmonary artery into the ventricle in the filling
stage. The main volume of blood in this case comes during
the atria contraction. This is due to the lack of myocardial
elasticity. We should note that the diastolic pressure in
the LV can remain at normal level. With Type | there is no
HF dysfunction, and this type is diagnosed only with the help
of echocardiography.

One of the causes of LVDD is hypertension in which
there is a disorder of active relaxation and compliance,
increased myocardial mass and stiffness, an increase in
ventricles weight due to their walls thickening. The factors
leading to DD development worsen the process of rela-
xation, reduce the elasticity of the LV walls mainly due to
hypertrophy (thickening) of myocardium development. In
arterial hypertension, the disorder of relaxation is detected
in 90 % of patients with LV hypertrophy and in 25 % without
it. Significant DD is sometimes observed in patients with a
very mild and focal thickening of the ventricular wall without
obstruction.

Grade II-LVDD is characterized as moderate or pseu-
do normal. In grade II, due to insufficient relaxation of the LV
and a reduced volume of blood flow from it, the LA takes on
a compensatory role and begins to work hard enough for
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Table 1. Doppler indices values for the grade of DD differentiation [24,25]

LV relaxation

LAP (left atrial pressure)
Mitral E/A ratio

Average E/e’ ratio

Peak TR velocity (m/sec)
LA volume index

Normal Impaired Impaired Impaired

Normal Low or normal  Elevated Elevated

20.8 <0.8 >08t0<20 >2

<10 <10 10-14 >14

<28 <28 >28 >28

Normal Normal or Increased Increased
increased

542 ISSN 2306-4145 http://zmj.zsmu.edu.ua

two. Ventricles filling occur due to the difference in pressure.
The second type of dysfunction can be characterized by
clinical symptoms of HF and signs of pulmonary congestion.

Grade Ill, or restrictive type of dysfunction, is the termi-
nal stage of DD formation. This is a serious disorder, which is
characterized by a sharp decrease in the LV walls elasticity,
its excessive stiffness, high pressure in the LA, a severe
clinical course of congestive HF. In grade Ill, severe wors-
ening resulting in pulmonary edema and cardiac asthma are
common. And these conditions are seriously life threatening
and often lead to death without proper emergency treatment.
In a restrictive type of DD, LV remodeling reaches such a
degree that the SD does not play the same basic role as
at the initial stage. This type of diastolic LV filling disorder
is an important predictor of cardiovascular mortality and
cardiac transplantation.

In patients who experienced acute myocardial infarction
(AMI), a feature of disadaptive LV remodeling is the tenden-
cy to develop a restrictive type of LV diastolic filling. It has
been established that exercise tolerance and quality of life
of CHF patients (functional class according to NYHA) are
more correlated with restrictive DD than with SD. Therefore,
restrictive type of DD detection, regardless of systolic LV
function and other adaptive-compensatory mechanisms in
CHF, indicates a more severe course of CHF. LVDD has
the worst prognosis in CHF patients.

At the early, initial stages of LVDD development, a
patient may not have any complaints. In 45 % of DD cases,
an asymptomatic course is observed. It is not uncommon
for cases of DD to be diagnosed by additional methods of
examination like an accidental finding. At later stages of
the disease, when clinical manifestations are caused by
increased pressure in the LA cavity and pulmonary arteries,
patients may experience the following complaints.

Dyspnea. Initially, this symptom is present only with
physical exertion, but in progression of the disease, dys-
pnea may appear with a slight exertion and patients are
breathless at rest.

Palpitation. An increase in heart rate is not common for
this heart disorder. In many patients, the heart rate reaches
submaximal values even at rest and increases significantly
during work, walking and excitement. There are sensations
of interruptions in the heart work, chest pain, accompanying
heart rhythm disturbances, most often, atrial fibrillation. A
common complaint among patients with this pathology is a
feeling of chest compression, shortness of breath.

There is a dry cough worsened by lying supine and
at night. Such patients are often treated for bacterial or
viral infection month after month misdiagnosing as having
bronchitis or another lung pathology. In fact, there is a dis-
order of diastolic function with manifestations of circulatory
insufficiency.

Fatigability and the inability to perform previously well
tolerated physical activity. Patients are surprised to note that
easily tolerable earlier physical exertions are now heavy
for them, accompanied by health deterioration and fatigue.

Lower extremity edema. As noted above, LVDD is a
pathophysiological disorder underlying of HFpEF syndrome
and therefore the evaluation of DD is of fundamental impor-
tance for the diagnosis. Taking into account the 2016 Guide-
lines of the European Society of Cardiology and the Heart
Failure Association for the diagnosis and treatment of acute
heart failure (AHF) and CHF, to improve the diagnosis of HF
with a slight decrease in EF and preserved EF, a clinical di-
agnosis (history, symptoms, electrocardiographic changes)
should be confirmed by the presence of cardiac dysfunction
at rest or using stress testing. Electrocardiography (ECG) -
is an aid in the diagnosis and allows identifying the signs of
myocardial ischemia and myocardial hypertrophy. Abnormal
ECG data increase the likelihood of having HF, but these
data are not very specific, therefore ECG are recommended
to exclude HF and not to confirm it. In case of CHF, the de-
termination of natriuretic peptides (NUP) concentration is
recommended. When the of brain natriuretic peptide NUP
(BNP), N-terminal fragment of the NUP precursor (NT-proB-
NP) 2125 pg/ml), echocardiography is indicated. If it is not
possible to determine NUP in routine practice, an EchoCG
is also recommended to confirm the diagnosis of HF. On
average, the serum concentration of NUP is lower in HF
patients with preserved LVEF than that in HF patients with
reduced LVEF [25].

It is important to note that there is no single sufficiently
accurate and reproducible EchoCG parameter that could
be used to diagnose LVDD. Diagnosis of early LVDD helps
prevent irreversible changes. Two-dimensional EchoCG in
combination with Doppler-echocardiogram, which allows to
obtain a real-time image of the myocardium and to estimate
its hemodynamic functions, is applicable to accessible
and informative methods for diagnosis verification. By
investigating the characteristics of transmitral blood flow,
the dynamics of LV filling are assessed to study its functional
state. For this purpose, using the impulse Doppler EchoCG,
the early peak velocity — Ve, the late peak velocity — Va,
the late diastolic filling velocity — A, and the peak early fill-
ing velocity — E are measured. The indices Ve/Va and E/A
are calculated. To determine the time of LV isovolumetric
relaxation (IVRT) and deceleration half time of the early
filling period (DTE), a continuous-wave Doppler ultrasound
is used. These indices values in a healthy patient are:
Ve/Va - 0.9-1.5, E/A — 1.0-2.0, IVRT <100 msec, DTE
<220 msec. Peak of diastolic waves corresponding to early
(e') and late (a") filling of the LV is measured by pulsed
wave tissue Doppler imaging In early diagnosis of LVDD,
the tissue Doppler-EchoCG method in pulse-wave mode
is a good supplement to the conventional Doppler EchoCG
of the transmitral flow in the absence of pronounced
changes in its geometry, since the results obtained with
the help of this method do not depend on hemodynamic
conditions.

At young age (up to 45 years old), healthy individuals
are characterized by relatively high values of these indices,
often at the upper limits of the norm. As a rule, in persons
over 45 years of age, the values of these indices are at
the lower limit of the norm. Values of the Ve/Va and E/A
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indices for diastolic function disorders are usually reduced,
and the IVRT is prolonged (transmitral blood flow type A,
blood flow with atrial systole predominance). Patients with
pseudo-normal transmitral blood flow (restrictive transmi-
tral blood flow of type B), which indicates more significant
disorders of LV function, constitute an exception. It is also
characterized by high values of the Ve/Va and E/A indices
and IVRT shortening. In the clinic, this variant of DD is less
common [9].

Radionuclide ventriculography and evaluation of active
and passive diastolic properties of the myocardium during
the catheterization of the ventricular cavity with the defini-
tion of its volume dynamics are the most informative. But
these techniques have limitations inherent in all invasive
procedures. With the help of new Doppler echocardiography
methods of the heart echolocation (digital color kinesis), an
assessment of focal diastolic function of myocardium, its in-
dividual segments, has become available, but it is also very
expensive. Therefore, Doppler echocardiography remains
available and the most common method.

Chest X-ray examination allows to determine the de-
gree of cardiomegaly, if there is a hypertrophy and is used
to detect signs of pulmonary hypertension.

MRI of the heart is not a routine method of examina-
tion, but is more informative than heart ultrasound and is
sometimes prescribed for controversial cases diagnosis.

Treatment modalities

The patient and the doctor need to be clearly aware
that even asymptomatic ventricular myocardial dysfunction
requires an administration of medications. Given the prev-
alence of heart DD, there has been an understanding of
the need for its correction in patients with both cardio-
vascular diseases (eg, AF, hypertension, IHD, pulmonary
hypertension) and other non-cardiovascular diseases
(DM, chronic renal disease (CRD), iron deficiency anemia,
chronic obstructive pulmonary disease (COPD), and obe-
sity). The optimal directions of diastolic HF treatment have
not yet been developed; there is no proven treatment for
patients with HFpEF, which would reduce the morbidity and
mortality of these patients. Since these people are usually
elderly patients with severe symptoms, an important goal of
management in such patients is to reduce symptoms and
improve their quality of life.

According to the 2017 Guidelines of the experts of
the European Society of Cardiology, diuretics should be
prescribed to patients with congestive HF due to DD.
Diuretics tend to reduce congestion, if there are any, but
they should be used with caution, so as not to cause an
excessive decrease in LV preload and a drop in cardiac
output. It is proven that diuretics reduce the symptoms of
HF, regardless of LVEF [9].

Dehydration therapy in the active phase (in the pres-
ence of congestive phenomena) is performed with the ex-
cess of the excreted urine over the water intake no more
than 1.0-1.5 liters per day in order to avoid electrolyte,
hormonal, arrhythmic and thrombotic complications.

Such diuretics as furosemide, torasemide, bumetanide
cause a more intense but less prolonged diuresis than
thiazide ones (bendroflumethiazide, hydrochlorothiazide,
metolazone, indapamide), although they can act syner-
gistically and their combination can be used for resistant
edema treatment. However, due to adverse effects, these
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combinations should be used with caution. Torasemide has
advantages over furosemide in terms of the strength of action,
degree of absorption (convenience of ingestion), duration of
action (better tolerability, with a lower incidence of urination),
a positive effect on neurohormones (less electrolyte distur-
bances, less progression of myocardial fibrosis and improved
diastolic filling of the heart) and reliably reduces the risk of
repeated hospitalizations due to CHF exacerbation. The goal
of diuretics is to achieve and maintain euvolemia (the «dry
weight» of the patient) with the lowest available doses. The
dose of diuretics should be adjusted according to individual
needs during the treatment process. After reaching euvole-
mia, diuretics are prescribed daily in minimum doses, allowing
to maintain a balanced diuresis (torasemide or furosemide).
To maintain the optimal acid-base balance, preservation of
sensitivity to loop diuretics and normalization of renal blood
flow, a 4-5-day course of carbonic anhydrase inhibitor ac-
etazolamide (0.75/day) is recommended every 2 weeks. In
patients with euvolemia / hypovolemia without symptoms,
diuretics can be temporarily withdrawn [26].

LVDD, the treatment of which depends on the degree of
disease, primarily affects the processes of hemodynamics.
Therefore, the therapy plan is based on the correction of
this process disorders. Theoretically, to improve the diastolic
function we should use drugs that reduce LV hypertrophy,
improve active relaxation and increase LV compliance. To
the methods of hemodynamic disorders correction should
include the following medical measures: control of BP; heart
rate reduction; water-salt metabolism maintaining to reduce
preload, as well as remodeling of cardiac geometry (reduc-
ing the thickening and returning the walls of its chambers
to normal) [26].

In persons with LVDD, it is important to treat AH (pre-
dominantly systolic), as evidenced by indirect research data.
In this regard diuretics, angiotensin-converting enzyme
(i-ACE) inhibitors, angiotensin Il receptor blockers (ARBs),
mineralocorticoid receptor antagonists (ARM) are effective,
but beta-blockers (BB) less effectively reduce systolic BP. In
recent studies, it has been shown that ARBs (olmesartan)
should not be administered to patients with HFpEF if they
receive |I-ACE and BB [9,25].

The optimal frequency of ventricular contraction (VCR)
in patients with LVDD and concomitant AF has not been
determined, moreover, excessive VCR control may be
harmful. Itis yet to be fully determined which drugs should
be preferred: digoxin, BB or calcium channel blockers (CCB)
lowering heart rate, or their combinations. Verapamil and
diltiazem should not be combined with BB. The data avail-
able to date are not sufficient to recommend patients with
HFpEF ablation of pulmonary veins or AV node.

Patients with angina pectoris should be managed in
the same way as patients with HFpEF. In patients with
LVDD, exercise tolerance is reduced, which, as a rule, is
accompanied by an increase in BP in response to exercise
and chronotropic insufficiency. Combined endurance-re-
sistance training is safe for patients with HFpEF and exer-
cise tolerance increasing (due to increased peak oxygen
consumption), improves the score on the scale of physical
functioning and diastolic function [9,25].

2017 American College of Cardiology/American Heart
Association updated Guidelines for the management of
patients with HF recommended using an angiotensin re-
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ceptor-neprilysin inhibitor (ARNI) (valsartan/sacubitril) and
a sinoatrial node modulator (ivabradine) [9].

Conclusions

Over the past decade, experimental studies have rejected
the previous concept that the prognosis for HF patients with
preserved LVEF is better than that for patients with reduced
EF. Evidence shows that the survival rate of HF patients
with preserved EF depends not so much on its indices, but
on the severity of DD. DD is a more prognostic marker of
mortality than EF in HF patients which requires further study
for better therapeutic efficacy.
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MeTa po60T1 — Ha nigcTaBi aHaniay 4aHUX HayKoBOI NiTepaTypy NokasaTi akTyanbHICTL Npobnemu nicnsonepawiinHnx NereHeBux
ycknagHeHb (MJ1Y) B abgomiHanbHii Xipyprii, @ Takox po3rnsHyTU NPUYUHKA Ta CyyYacHi METOAW NPOGINaKTUKK iXHBOrO PO3BUTKY
B NaLi€HTIB 3i 300POBUMY NEreHsAMM.

MokasHuku MY B abnomiHanbHin xipyprii konveatoTecst B Mexax Big 17 0o 88 %, a ixHih po3BMTOK NpU3BOANTb 0 30iMbLUEHHS!
neTanbHOCTI, BapTOCTi NiKyBaHHS, a Takox TpueanocTi nepebyBaHHs B NikyBanbHOMY 3aknagi. LUTyyHa BeHTMRAUiS nereHb
(LUBIM) — oAMH 3 OCHOBHMX KOMMOHEHTIB Mif Yac 3aranbHoro 3Heb6oneHHs B abaomiHanbHil Xipyprii, ane BOHa AOCH 3anMLLIaETbCs
Hedhi3ioNoriYHOK Ta MOXE BUKIMKAT BEHTUNATOP-acoLliioBaHi nowukomkeHHst nereHb (BAMI/VALI). Kpim Toro, nig yac LUBJ
3HKYETLCS aKTUBHICTb fiadhparmu, 3MEHLLYIOTLCS AnxanbHi 06'eMu, L0 MOXe NPU3BECTY 40 PO3BUTKY PaHHBOTO EKCMipaTOPHOIO
3aKPUTTS AnXanbHWX LUMSXIB, aTenekTasdyBaHHs, NOPYLUIEHHS BEHTUNALIMHO-NEPMY3iNHOTO BiAHOLLEHHS, MyKOLWIapHOTO KIipeHCy
Ta nigBuLLEHHs 6akTepianbHOi konoHisawii. HassaHi haktopy € Bu3HauansHumm B po3suTky MY, nprasoasTs A0 36inbLUEHHS piBHS
3aXBOPKOBaHOCTI Ta CMEPTHOCTI B nicnsionepalliiiHomy nepiogi. Benwki Bigkputi abnomiHansHi onepauii, 0cobnmneo BTpyyaHHs Ha
BEPXHbOMY MOBEPCi YePEBHOT NOPOKHMHM, 30iNbLUYIOTb PU3nk po3suTKy MITY. AHanisytoum cyyacHi 4OCTimXeHHs, cnocTepirany
«3cyB napagurmuy Bif 3anobiraHHa neTanbHOMy pesynbraty Ta ycknagHeHb NPy MOLLKOMKEHHI flereHb 40 NpodinakTuki camoro
PO3BUTKY AMXamnbHUX YCKNaaHeHb. HuHI BU3HaueHi chaktopy puaiky Ta po3pobreHi Lkanw, Lo AakoTb 3MOry HaZiHO Ta CBOEYACHO
nporHo3yBaTu po3suTok M/1Y, ogHa 3 Hux — wkana ARISCAT. € pisHi 3axoam, Lo cnpustoTb 3anobiraHHo po3suTtky VALI ta MITY.
OCHOBHI 3 HUX: HI3bKUI anXanbHWiA 06'eM, BUKOPUCTAHHS NO3UTUBHOTO TUCKY B KiHL BUAMXY, @ TAKOX BUKOPUCTAHHS MaHEBpIB
PeKpYTYBaHHS anbBeor. MoeaHaHHs LMX 3aX0AiB Ha3WBatoTb MPOTEKTUBHOK BEHTUIISILLIEID.

BucHoBku. IHTpaonepauinHa npotekTueHa LLBJ1 nig yac onepaTuBHUX BTPYYaHb Ha OpraHax YepeBHOI MOPOXXHWHY B NaLEHTIB
3i 300POBVMM NErEHAMM A€ 3MOTY 3HU3UTW PU3NK PO3BUTKY NiCNSionepaLiiHiX NereHeBrX yCKnaaHeHsb.

AHanu3 COBpPEMEHHOro COCTOAHUA NPOO6AEMbI NOCAEONEPALUOHHBIX AETOUHbIX 0CAOXKHEHHUI
B a6AOMWHAALHOW XUPYPrum

T. C. KysbmeHko

Llenb paGoThl — Ha 0CHOBaHWM aHaNN3a AaHHbIX HAy4HOW NIUTEPaTypbl NoKkasaTh akTyarbHOCTb NPOGIEMbI NOCTeonepaLyMOHHbIX
neroyHbIx ocnoxHeHni (M10) B abaoMUHANBLHON XMPYPrK, a Takke PacCMOTPETb MPUHKHBI M COBPEMEHHBIE METOAbI Npodhurak-
TUKW VX Pa3BUTUS Y MALMEHTOB CO 300POBLIMU NETKUMM.

lMokasatenu MO B abnomuHansHo Xupyprv konebntotes B npeaenax ot 17 fo 88 %, a nx passuTie NPUBOAMT K YBENUYEHMIO
NeTanbHOCTU, CTOMMOCTY NEYEHUs, @ Takke NPOAOIKATENBHOCTU NPebblBaHMs B Ne4E6HOM yupexaeHnm. VIckycCTBEHHas BEHTH-
nsuws nerkux (MBJ1) — 0anH 13 OCHOBHbIX KOMMOHEHTOB Mpy NpoBeaeHNN 0bLero 06e3bonnBaHus B abgoM1HaNbHOM Xupypriav,
OfHaKO OHa [0 CUX MOp OCTAETCS HE(U3NOMOTMYHON N MOXET BbI3blBaTb BEHTUMATOP-ACCOLMMPOBAHHbIE NOBPEXAEHUS NErkiX
(BAMM/VALI). Kpome Toro, npu npoeaeHnn MBI cHkaeTcst akTUBHOCTb Anadparmbl, yMEHbLIAIOTCS AblXaTenbHble 06beMbl,
3TO MOXET MPUBECTU K Pa3BUTUIO PAHHErO SKCTIMPATOPHOIO 3aKPbITUS AbIXaTeNbHbIX MyTEN, aTenekTasMpoBaHuio, HapyLLEHNIO
BEHTUMSALMOHHO-NEPdY3NOHHOTO OTHOLLEHWS, MYKOLMITMAPHOTO KIMPEHCa M MOBbILIEHWIO GakTepuanbHoi KonoHu3aumm. Yka-
3aHHble (haKTopbI ABNSIOTCA onpeaensioLmmm B passutim M0 1 NpUBOLAST K pOCTY YPOBHS 3a60neBaeMOCTV U CMEPTHOCTY B
nocneonepawmoHHoM nepuoge. ObbeMHble OTKpbITble aboMUHarbHbIE OnepaLuy, B 0COGEHHOCTY BMeLLaTeNbCTBa Ha BEPXHEM
aTaxe OptowHoN nonocTu, yeenuumeatoT puck passutus MNJ10. MNpu aHannae coBpeMEHHbIX UCCNeaoBaHWN NPOCNEXNBAETCS
YETKUIA «COBMI NapagmrMbl» OT NPEAYNPEXAEHUs NETanbHOTO UCXOAA U OCAIOKHEHMIA MPY NOBPEXAEHUM NETKNX K NpOUNakTuke
CaMOro pa3BUTUS AblxaTenbHbIX 0OCOKHEeHMI. CerogHs onpeaeneHbl PakTopbl pyucka M paspaboTaHb LUKarbl, KOTOpble HaAexXHO
11 CBOEBPEMEHHO MO3BONSAIOT NporHo3nposathb passutue MJ10, ogHa u3 Hux — wkana ARISCAT. CyLuecTBytoT pasnuyHble cno-
cobbl, cnocobeTaytolme npesynpexaeHnto paseutus VALI v MNJ10, K 0OCHOBHBIM U3 HUX OTHOCST HU3KWIA AbIXaTENbHbIA 0BbEM,
ICNONb30BaHNe MONOXMTENBHOMO JABMEHNS B KOHLE BbiA0Xa, @ Takoke UCMOMnb3oBaHWe MaHeBPOB PEKPYTUPOBAHWS arbBeor.
CouveTaHue 3Tux cnocoboB NOMy4nIo HasBaHWe NPOTEKTUBHAS BEHTUNALMS.

BbiBogbl. MHTpaonepaumoHHas npotekTusHas VBJT npu onepaTuBHbIX BMELLATENbCTBaX HA OpraHax GPHOLLHOM MOnocTh y
nauyeHToB CO 300POBLIMY NETKUMU MO3BOSIET CHU3NTL puck passuTus MI10.

Analysis of the current state of the postoperative pulmonary complications issue
in abdominal surgery
T. S. Kuzmenko

Purpose. Based on the analysis of the scientific literature data, to determine the relevance of postoperative pulmonary complications
(PPCs) issue in abdominal surgery, as well as to examine the causes and modern methods of their development prevention in
patients with unaffected lungs.
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Conclusions. Indicators of PPCs in abdominal surgery range from 17 % to 88 %, and their development leads to an increase
in lethality, the cost of treatment, and the length of stay in a medical institution. Mechanical ventilation (MV) is non-physiological
and can cause ventilator-associated lung injury (VALI), adversely affects the respiratory muscles, as well as non-respiratory
lung function. The above factors are prominent in PPCs development causing an increase in morbidity and mortality in
the postoperative period. Extensive open abdominal operations, especially upper abdominal surgical procedures, increase
the risk of PPCs development. In the analysis of modern studies, there has been a clear “paradigm shift” from the prevention
of death and complications of lung damage to the prevention of respiratory complications development itself. To date, the risk
factors have been identified and scales have been developed that allow predicting PPCs development in a timely and reliable

manner, one of which is the ARISCAT scale.

There are various measures to prevent VALI and PPCs development and the main ones include low respiratory volume,
the use of positive end-expiratory pressure (PEEP) and alveolar recruitment maneuvers. The combination of these measures
has been termed “protective ventilation”. It has been proved that protective MV during abdominal surgery in patients with

unaffected lungs can reduce the risk of PPCs development.

LLiopoky y cBITi 3AilCHIO0TL NoHaA 230 MITH OnepaTUBHNX
yTpy4aHb Ha OpraHax YepeBHOI MOPOXHWHY, LLO NOTpeby-
t0Tb BUKOHAHHS 3arasibHOro 3HeG0MNEHHS 3 BUKOPUCTAHHSAM
MexaHiyHoi BeHTUnAUii nereHb [1]. LWUTy4Ha BeHTMNALIA
nereHb (LLIBJT) € ogHMM 3 OCHOBHYX KOMMOHEHTIB Mg Yac 3a-
ranbHoro 3HeboneHHs B abnomiHanbHin xipyprii, ane LB/
MOXE iHILLitOBaTI MOLLKOKEHHS! SIK NEreHeBoi TKaHWHU (BEH-
TUNSATOP-aCOLLIiOBaHi NOLUKOKEHHS nereHb, BATJT/VALI),
TaK i AuxanbHoi Myckynatypu. JlereHesi ycknagHeHHs €
BaXIMBUMU NPEAVKTOpamm nicnsionepawinHoi CMepTHOCTI,
0cobrnmnBo cepen navieHTiB noxmnoro Biky [2]. MokasHukw
nicnsionepaviiitnx nereHesux ycknaaHeHs (M1Y) B abao-
MiHanbHii Xipyprii konvBarTbea B Mexax Big 17 go 88 %,
iXHil pO3BUTOK NPU3BOAUTL A0 3POCTAHHS 3aXBOPIOBAHOCTI
Ta CMepTHOCTI, 30inblUeHHs TpuBanocTi nepebyBaHHs B
NiKyBanbHOMY 3aKnagi, a TakoX MatepiasnibHux Butpar [3].

B ocTaHHi poku npocnigkoByETbCS 3MiHa aKLEHTY Bif
3anobiraHHst neTanbHOMYy Hacnifky Ta ycknagHeHb npw
MOLKOMKEHHI NereHb Ha NpoinakTyKy po3BUTKY Auxasb-
HUX yCKNaaHEHb.

MeTa po6otu

Ha nigcTasi aHanisy gaHux HaykoBoi niTepaTypu nokasaTu
aKTyanbHiCTb npobnemu nicnsonepauiiiuxX ycknagHeHb
(MNY) B aboomiHanbHi Xipyprii, a TakoX pPO3rsHYTY Npu-
YMHK Ta CyyacHi MeToau NPoiNakTUKA IXHBOro PO3BUTKY
B NALEHTIB 3 iIHTAKTHUMW NEreHsiMu.

[MicnsionepayitiHi neseHesi ycknadHeHHs1 8 abdomi-
HanbHil xipypaii

MY — BiGHOCHO pi3HOpiAHa rpyna CTaHiB, Lo A0Ci He
Mae yHIBEpCarbHOrO BU3HAYEHHS, ane Takumm CTaHamu 3a-
3B1Yal BBAXAIOTb YCKMaAHEHHS, LLO MOB'A3aHi 3 aHeCTe3ieln
Ta/abo onepaTMBHIM BTPYYaHHAM | PO3BMBAKOTLCS B NEPLL
7 1i6 nicnsionepaviiHoro nepiogy. o HanbinbLL BaxnMBIX
MY HanexaTb aTtenekTasn, MHEBMOHIS, AMxarnbHa HeOo-
CTaTHICTb i 3aroCTPEHHS CYNYTHIX XPOHIYHUX 3aXBOPIOBaHb
nereHb [4]. MicnsonepawiiHy NHEBMOHItO AjarHOCTYHOTb i3
yactoToto 0 20 %, BOHA € OHIE0 3 OCHOBHUX iHAPEKLn-
HUX MPUYMH NETanbHOCTI B NicnsionepayiiHoMy nepiogi.
HanbinbLu YacTM YCKNagHEHHSM, Xo4a i MEHLU KIiHIYHO
BUPaXEHWM, € (hOPMyBaHHS aTenekTasis, KOTPi BUHWKAIOTb
6e3nocepeaHbO Micns iHAyKLii B aHECTESt0, LLO € NMPUYMHOI0
rinokcemii B micrnsionepaviiiHoMy nepiogi 1 Hepiako npu-
3B0OAATb A0 PO3BUTKY NHEBMOHIi. Crincok MNITY moxe 6yTy
PO3LLMPEHO, SIKLLO B HBOFO BKIKOYUTU TOCTPY 0BGCTPYKLitO
BEPXHiX AUXarnbHWX LMAXIB, GpOHXOCNasM, MHEBMOTOPAKC,
yCKraaHeHHs1 0BCTPYKTUBHOIO anHoe CHY, nieBparbHUi
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BUNIT, XiMIYHWIA NHEBMOHIT, HABPSIK NereHb, rinokcemito Ta
FOCTPUI pecnipaTopHUiA AUCTPEC-CUHAPOM.

3aranbHe 3HeboneHHs Ta onepaTuBHi BTPyYaHHS Ha
OpraHax YepeBHOI NMOPOXHUHK HErAaTUBHO BMIMBAKTL Ha
pecnipaTopHy cuctemy. PesepBHuii 06'eM BUANXY 3HKY-
€TbCA Ha 26 % nicns onepaTuBHNX yTPyYaHb Ha HIKHBOMY
noBepci YepeBHOI NOPOXHMHK Ta Ha 60 % nicns onepauin
Ha BepxHbOMY noBepci. PyHKUiOHaNbHa 3anuwKoBa em-
HicTb nereHb (P3€) ameHwyeTbes Ha 0,8-1,0 1 wnaxom
3MiHU MOMOXEHHs! 3 BEPTUKANBHOMO Ha rOpU3OHTarIbHE,
BHACIIAOK NiABMLLEHHS BHYTPILLIHBOYEPEBHOTO TUCKY Ta
3MiLLEHHS Ajacparmu y KpaHianbHOMY HanpsmKy. 3aransHe
3HeboneHHs gopatkoBo 3Hkye ®3€ Ha 0,4-0,5 yepes
po3cnabneHHs giadparmu Ta MixpebepHux M's3iB, WO Lie
6inbLue amilLye giadpparmy sropy. Konm ®3€ HabnvkaeTbes
[0 06’eMy 3aKpUTTS AuXanbHUX LWnsXiB, BinOyBaeTbCS
3aKpuTTS ApibHMX BPOHXION, LLIO NMPWU3BOANTL [0 PO3BUTKY
aTenekTasis i, Ak HacnigokK, rinokcii. ATenexkrasm possusa-
toTbest B 90 % naLlieHTiB nig Yac 3aranbHoro 3HeOONeHHs, B
pe3ynbTarTi 36inbLUYETHCS anbBEONSPHUIA MEPTBIIA NPOCTIP
yHacnigok nepdy3ii HEBEHTUNBOBAHWX i NOFaHO BEHTUMBO-
BaHUX [iNAHOK nereHb. 3aranbHa aHectesid i3 LLUBJT 36inb-
LLYKOTb LWYHT Ha 5 % yHacnigok hopmMyBaHHs atenekTasis
i konancy auxanbHux wnsxie (ALL). MesHy ponb Bigirpae
TakoX iMMobinisaLlist navieHTa nig Yac onepaTvuBHOrO BTPY-
YaHHs, L0 3yMOBIOE YTPYAHEHHS eBakyaLlii cekpeTy L.
Tomy, BpaxoBytO4M Ha3BaHi (hakTopu HeraT1BHOTO BMNBY
3aranbHoro 3HebOMeHHs Ta onepaTuBHOTO BTPYYaHHS Ha
OpraHax YepeBHOI MOPOXHVHM Ha AyXarnbHy CYCTEMY, BKpau
BaXXNMBWM € BUOIp afeKBaTHOI pecnipaTopHOI MigTPUMKM.

Benmunsmop-acoujiliogaHi MOWKOOKEHHS N1e2eHb
(VALI) ma noe’asaHi 3 HUMU rieaeHesi ycKknadHeHHs!

3aBasikm CyTTEBOMY NOMMMONEHHIO 3HaHb NPO ¢higiono-
rit0 Ta NaToghi3ionorito 30BHILLIHBOMO AMXaHHS, BOOCKOHa-
neHHto anapartis i metogonorin LWBJT y cyqacHnx ymosax
npoTesyBaHHS (OYHKLii AMXaHHS BUKOHYIOTb B YMOBAX,
Lo MaKcumarnbHO HabnvkeHi fo disionorivHux. Y apyrin
nonosuHi XX cTopiyus LB ctanm po3rnsapatv sk daktop
arpecii LWoaAo NereHeBoi TKaHWHW, SIKUA 30aTeH NpU3BeCTH
[0 PO3BUTKY NATONOTYHUX 3MiH HABITb Y 3[0POBMX NETEHSIX,
BUKITMKAI04M iXHE noLkomkeHHs. Ashbaugh et al. Hasanm
Ui 3MiH1 pecnipaTopHUM AUCTPEC CUMHAPOMOM, X04a BXe
Toi AiesiKi pELIeH3EHTY BUCTOBMOBANM JyMKY, LLO Lie HOBUIA
CVHAPOM — MPOsiB NOLUKOMKYBanbHoi Aii LLUBJ1. PetenbHi-
LLE BMBYEHHS! LibOTO NUTaHHS Npu3Beno o Toro, wo L. N.
Tremblay et al. (1997) 3anponoHyBan HOBY TepMIHOMOTItO:
VILI (ventilator-induced lung injury), T06T0 BEHTUNATOP-iH-
[YKOBaHi MOLLKOKEHHS NereHb — MOLLKOMKEHHS NereHsb,
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ke BuknukaHe LUBJ1 B ekcnepumeHTanbHux TBapuH. g
yac NPOAOBXEHHS! BUBYEHHS L€l TeMy 3anponoHyBani
TEpMiH, Lo nokasye HeratusHi ecbekTun LLUBIT y niogen i3
HenoLuKomKeHMM nereHsammn — VALL.

IMpoTsirom 6araTbox PoKiB A5 NpoinakTUky rinokcemii
Ta arenekTasdyBaHHs B MaLieHTIB Mig Yac aHecTesii peko-
meHaysanw LLUBJ1 Benvkumn guxanbHumm ob’emamu (JO)
y mexax 10—15 mn/kr. Takvi nigxiz nosicHtoBanu Heobxia-
HICTIO PO3KPUTTS aTenekTa3oBaHOi IEreHeBOi TKaHWHY,
MONiNLUEHHSM BEHTUNALNHO-Nepdy3iHOro BifHOLLEHHS Ta
BiAMOBIAHWM 3MEHLLEHHSM NoTPebu y BUCOKIN dhpakLii Kuc-
Hto. beaneunicTb Benmkoro 4O obrpyHTOBYBany BigHOCHO
kopoTkum nepiogom LLIBJT nig yac onepaTBHOrO BTPyYaHHS.
Cepist excnepumeHTanbHux pobit Tremblay et al., Gong
et al. nokasana: MexaHiyHa BEHTUNALIS 3 BUKOPUCTAHHAM
BWCOKOrO MIKOBOTO iHCMIPaTOpHOro Tucky Ta Benukux [0
MPW3BOAWTb HE TiMbKKM 10 Nepepo3nyBaHHs anbBeos, no-
LUKOMKEHHS! IXHBOT CTiHKW, ane 1 A0 NOpyLIEHHs yHKLIT
cypdakTtaHTa [5]. Y nereHsix nauieHTis, ski notpebysanu
TpuBanoi LB, BUSIBNSANM BUPaxeHi 3MiHM (LLyinbHi KNiTUHHI
iHinbTpaTH, HabpsK i rianiHoBi MemBpaHm).

VALI Bkntovae BontomoTpaemy, 6apotpaBmy, aTenek-
TOTpaBMy Ta bioTpaBmy. MexaHiuHuii CTpec i nepepo3Tsr-
HeHHs anbseon € Tpurepamu VAL

OcHoBHa Npuy1Ha po3BMTKY BOMOMOTPaBMY — BUKOPK-
CTaHHs BENWKUX AnXarnbHWX 06’eMiB nig Yac pecnipaTopHoi
MIATPUMKY NALIIEHTIB, LLO MPWU3BOAMTL 0 NEPEPO3TArHEHHS
anbBeor, NOLKOMKEHHS NapeHXiMy anbBeor, 30inbLIeHHSs
MPOHWKHOCTI Ta MOLUKOMKEHHS eHOOTENito NnereHeBnx
Kaninspis, aktuBauii Megiatopis 3ananeHHs. Lli npouecu
npu3BOAATb 40 PO3BUTKY FEreHeBoi Ta NMPOrpecyBaHHs
CMCTEeMHOI 3ananbHoi BiAnoBifi, CTUCHEHHSI NEreHeBmx
Kaninspie i3 NOPYLIEHHAM MIKPOLMPKYNALLi, NOPYLUEHHS
BEHTUNALINHO-NEPIY3iNHOIO BiZHOLLEHHS, a TaKOX (hopMy-
BaHHS NnereHeBoi rinepTeHaii Ta NigBULLEHHS HABAHTAXEHHS!
Ha MpaBUiA LLMYHOYOK CEPLIS.

fAk bapoTpaBmy knacudikytoTb NHEBMOTOpPAKC,
nHeBMOMegjiacTiHyM, (popMyBaHHS MIKPOKICT y nereHe-
BOMY iHTEpCTULT (iHTepCTULianbHa emdisema), Lo Moxe
NpWU3BOANTW OO CUCTEMHOI ra3oBoi embonii, a Takox
MHEBMOMNEPUTOHEYMY Ta NiALWKipHOi emdizemu. lMoLuko-
[KyBarnbHUMK hakTopamm BBaxatoTb nikoBui Tuck y LU
(Ppeak) i Tuck nnato (Pplat). Ppeak y AL Binbusae ixHin
onip i NoAaTNMBICTb NereHeBol TKaHWHY, 3i 30iNbLIEHHSM
Onopy BM3HaYatoTb NepeBaxHoO 36inblueHHs Ppeak, npw
3MEHLLEHHI NoAaT/IMBOCTI NTEreHeBOi TKaHWHW NEPEBAXHO
3pocrae Pplat. Mpw nigsuweromy onopi y AL i Bucokomy
Ppeak npupicT TuCKy B anbBeonax HeBenuKuiA, a TOMy
IMOBIpHiCTb GapoTpaBMM HesHauHa. OgHak npy 36inbLUIEHHI
Pplat (To6T0 3MeHLLEHHI NoAaTNMBOCTI NereHeBoi TKaHWHM)
MPUPICT TUCKY B anbBeonax 3Ha4yHui, a TOMY VMOBIPHICTb
6apoTpaBMK pi3ko 3pocTaE.

OcTaHHIM Yacom BBaXa€eTbCs, L0 aTenekToTpaBma €
nposigHoto nig Yac po3suTky VALI, Wwo BnepLie onucaHa
Webb et al. [6] B ekcnepumeHTanbHin poboTi. ATenekraty-
Ha TpaBMa BUHVKAE NPV LIMKMIYHOMY BIgKpUTTI anbBeon i
apioHrx OLL Ha Bouxy Ta konabysaHHi ix Ha BUAKXY, BHACHi-
[0K LibOro BifbyBaeTbCA BMYEpnaHHs 3anacie cypakTaHTa
Ta 36iNbLUEHHSI UMV NOBEPXHEBOTO HATAry. BoHa Brknukae
[0[aTKOBE MOLLKOMKEHHS anbBEOS, EHAOTENI Kaninspis
3i 30iNbLUIEHHAM IXHbOI MPOHUKHOCTI Ta BUTUCHEHHSM Cyp-
¢haktaHTa 3 anbBeon go AL, wo nocuntoe konabysaHHs

anbBeorn. [py 3nMnaHHi MHEBMOLMCTIB, LU0 3HAXOAATHCS
Ha MPOTUNEXHMX CTiHKaX anbBeos, M 060MOHKaMM LUX
KMiTUH 3HAXOAMTHCS TOHKUI LLAP PigUHK, NPW PO3npaBneHHi
anbBeonu Mixx 060MOHKaMK KIITUH BUHUKAE «MICTOK» 3
anbBeosPHOro CekpeTy. Komm «MiCToK» po3puBaEeThbCs,
BUHVKAE MOLLUKOMKEHHS KNITUHHOI CTiHKW, OrontoeTbest
anbBeonspHa membpaHa, MiaBMLLYETbCA NMPOHUKHICTb
anbBeono-kaninspHoi CTiHKK Ta 3anyckaeTbCs MeXaHi3M
BIANOBIZI Ha NOWKOMKEHHS. Llelh mexaHiam nonsrae B
3anyyeHHi Makpodaris i BUAINeHHi MeaiaTopis 3ananeHHs,
TO6TO PO3BMBAETLCS CUCTEMHA 3ananbHa Bianosias. Metoro
3anobiraHHs atenekTaTMyHoI TpaBMm € 30inblueHHs O3E
nereHb noHap 06’em 3akpuTTs ApidHrx [LU. [Ans 36inbweH-
Hs O3E BYKOPUCTOBYIOTb MO3UTUBHUIA TUCK Y KiHLIi BUAWXY
(MTKB), ioro 3acTocyBaHHs Ja€ 3MOry 3MEHLLMTM NposiB
arerneKkToTpaBMy Ta BiJHOBUTW (DYHKLIOHANBHICTb anbBeor.

KomnoHeHTamu, L0 NPOBOKYHOTH PO3BUTOK BiOTpaBMK,
€ 6apo-, BorntoMo- Ta atenektoTpaBmu. KoxeH i3 Lyx komno-
HEHTIB NPM3BOANTL 10 MiCLIEBOTO BUBINbHEHHS MEAIaTOpIB
3ananenHst (PHO-a, iHTepnelikiHiB, NeKoTpieHiB, Basoak-
TWBHUX PEYOBMH, NPOKOArYMSHTIB, Y-IHTEPgEPOHY TOLLO)
Ta BUAINEHHIO iX y CUCTEMHUIA KPOBOOGIT i3 hOpMyBaHHAM
noniopraHHoOi AMCAYHKLI.

Benuky ysary npuginstots snnvsy LLUBJT Ha HeamxanbHi
(pyHKUIT NereHb. BctaHOBNEHO, LLO LWTYYHE AWUXaHHS Hera-
TUBHO BNIVMBAE Ha ApeHaxHy hyHKL0 TpaxeobpoHXiarnbHo-
ro nepesa (TB[). Y 38'A3ky 3 BUKIHOYEHHAM HOPMaIbHOTO
KaLLnboBOrO MexaHiamy nicnst iHTybauii Tpaxei, Kaluens,
OCHOBHWI 3aXUCHWIA pechrekc, Wwo 3abesnevye caHaliio
TB, € Hemoxnueum. MotpannsaHHsa y O HegocTatHbO
3iIrpiTOro Ta 3BONOXEHOTO NOBITPS, MABULLEHMIA BMICT KUCHIO
B rasoBiii CyMiLLi nopyLUytoTb poboTy BillOK GpOHXiIanbHOro
eniTenito Ta MiCLEeBWI IMYHITET AnxanbHoi cuctemu. 3a-
TpMMKa OGPOHXIanNbHOrO CEKpPeTy, 3MiHa MOro PeomnorivHMX
BNACTVBOCTEN BUKNMKAKOTb Pi3Ke 3HMKEHHS anbBEONSPHOI
BEHTUNALLiT — 3aKpyBatoTLCA Mopu KoHa, Lo 3abe3neyytotb
MOXJIMBICTb MPOHWUKHEHHS MOBITPS 3 OAHOI anbBeonN B
iHWwy. BHacnigok niMdoctady BUHUKAE 3BYXEHHS APIOHNX
OpOHXiB i GpoHxion. Lii 3MiHM Npu3BOASATL A0 MOPYLIEHHS
MEXaHIYHUX BMacTWBOCTEN nereHb, nepeayciM Ao 36inb-
weHHs onopy ALL.

BHacnigok nowkomxysansHoi aii WBJ1 Ha cnmsosy
060onoHKy 6poHxion i ApeHaxHy dyHKuito TB[, NpOHWKHEH-
Hs natoreHa B [LL, horo gikcauis Ha NOBEpXHi CrM30BOI
060NOHKM MOXKE NPU3BECTU 10 PO3BUTKY BEHTUNSTOP-aCo-
LlinoBaHOi MHEBMOHii.

BeHTunsaTop-acouiioBaHa nHeamoHis (BAI) — 3anans-
HO-IH(eKLiHe ypaXKeHHs nereHb, WO PO3BMBAETLCS HE
paHiLLe Hix Yepes 48 roauH Big MOMEHTY iHTy6aLii XBoporo
Ta noyatky LLBJT 3a BigcyTHOCTi 03HaK nereHeBoi iHpekuii
nepeq iHTyGaujeto. YactoTa po3suTky BAM npsiMo 3anexunTb
BiZ TPMBAnoCTi pecnipaTopHOi NiZTPUMKK.

Po3suTok BAIT € He3anexHot NpOrHOCTUYHOK O3Ha-
KOK HECMPUSTIIMBOTO pe3ynbraTy y BaKOXBOPUX, SIKUM
HeobxigHa LLIBJT. BAI 36inbLuye Tpusanictb nepebyBaHHs
Yy Bip4ineHHi inTeHcyBHoI Tepanii (BIT), wo, BignosigHo,
npu3BOAUTL [0 30iNMblIEHHS MaTepiansHUX BUTPaT Ha
TiKyBaHHS 3aXBOPIOBAHHS Ta 11010 YCKMafHEeHb.

XBopi Ha BAI matoTb BULLY NETanbHICTb NOPIBHAHO
3 iHLIMMK NaLieHTaM1 3 HO30KOMianbHUMI NHEBMOHISIMU.
JletanbHicTb xBopux Ha BAIT B cepegHbOMY CTaHOBUTH
20-50 %, ane moxe pocsratn 70 % i 6inbLue, konw iHdekLis
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BUKNMKaHa nonipesuncTeHTHolo chriopoto. BAI 36inbLuye
NeTanbHICTb XBOPUX i3 No3anereHeBoK NaTonoriel B
cepenHbomy Ha 30 %.

Ocobnusy ponb y po3suTky BAI nocigae nowmpeHHs
iH(piKOBaAHOrO CEKPETY 3 «HALMAaHXETKOBOro» NpocTopy
BEPXHiX AnxanbHux wnsxis (BOLL).

lMpedukmopu nicnsonepayiliHux ne2eHesux ycknao-
HEHb

MowwmpenicTb MNJ1Y, ixHil BNNWB Ha neTanbHICTb, TpUBa-
nicTb i BAPTICTb NiKyBaHHS NiAKPECIIOTL BaXNMBICTb NPO-
THO3yBaHHS! iXHLOrO po3BuTKy. Y pobotax G. W. Smetana
Ta V. A. Lawrence [7,8] BU3Ha4eHO HasBHICTb NPeayKTopiB
M111Y. Po3pi3HsioTb naLlieHT-acoLliioBaHi (akTopu pu3mky;
thakTopw, LLIO NOB’A3aHi 3 XIiPYPriYHNM BTPYYaHHAM; haKTo-
pu, LLIO NOB’A3aHi 3 LONOMDKHUMM METOAAMM LOCTIKEHHS.

[lo naujieHT-3anexHux akTopiB pu3nKy Hanexarb
BiK, HAsIBHICTb XPOHIYHMX 3aXBOPIOBaHb NereHb, KypiHHS,
HasIBHICTb 3aCTIilHOI CepLEeBOi HEAOCTATHOCTI, PiBEHb ak-
TUBHOCTI navieHTa, (yHKLjoHanbHuiA knac 3a Lwkanoto ASA,
OXWPIHHS1, HASIBHICTb KOMMNAPTMEHT-CUHAPOMY.

Y AOCRiIKEHHAX AOBEAEHO, LLIO MOXWINI BiK € BaXIIU-
BuM npeguktopom MI1Y. Jecatb paHaomizoBaHux fochi-
[KeHb Mokasanu, Lo Bik OyB Apyrum cepeq HamvacTile
BU3HAYEHUX (haKTopiB PU3MNKY. BiAHOLLEHHS LWaHCiB cTa-
Hosuno 2,09 (Ol sig 1,70 o 2,58) ans naLlieHTiB BikoM Bif
60 no 69 pokis Ta 3,04 (Ol Big 2,11 go 4,39) ons Tnx, KoMy
Big 70 £o 79 pokis, LL0AO0 MONOAVX NaLlieHTiB (MonoaLue
Hix 60 pokis) [7, 8].

Y MeTaaHaniaax [7,8] BUHau4€Ho, LU0 XPOHiYHi 0BCTpyK-
TUBHI 3axBoptoBaHHs nereHb (XO3JT) — chakTopu pusmnky
po3ssuTky TJ1Y, AKi BU3Ha4Yanu HaivacTille, BigHOLLEHHS
waHcis — 1,79 (Ol Big 1,44 po 2,22).

BcraHoBneHa BiporigHa 3anexHicTb MiX KypiHHAM i
3axBOPIOBaHHAM fereHb. Y KypuiB 3MiHW MakCUManbHOi
06’eMHOI LIBMAKOCTI NOTOKY B CepeauHi BUauXy 3'sBNs-
I0TbCS 3HAYHO paHiLue, Hix KniHivHi cumnTomn XO3[1. Pe-
3ynbTaTvt CBigYaTh, O KypiHHS 3BinbLUye prank po3BUTKY
MY, BigHowweHHs waHcis — 1,26 (Ol sig 1,01 go 1,56) [7,8].

HasBHiCTb 3aCTilHOI cepLEBOi HEAOCTATHOCTI B aHaM-
He3i € BaXMBUM hakTopoM puauky possuTky 1J1Y, BigHo-
weHHs wancis — 2,93 (Al sig 1,02 go 8,43) [7,8].

PiBeHb aKTMBHOCTI NaLlieHTa — BaXIMBUIA NPeanKTop
possuTky I171Y. BusHayaoTb NOBHY (hyHKLOHANbHY 3anex-
HICTb — He34aTHICTb BUKOHYBaTU OyAb-sKi Aii B NOBCAKAEH-
HOMY XWTTi; YaCTKOBY — KOIM [1151 BUKOHAHHSI AiesiK1X BB
JiSnbHOCTi HeobXigHe BUKOPHCTaHHS Pi3HX NPUCTPOIB YK
obnagHaHHa abo Jonomora iHWOi NoanMHA. BioHoWweHHs
waHcis craHosuno 2,51 (Al sig 1,99 go 3,15) ans nosHoi
3anexHocri, 1,65 (Ol Big 1,36 o 2,01) — ans yacTkoBoi
3anexHocri [7,8].

[ns BU3HaYeHHS pU3NKY BYKOHaHHS 3ararbHOro 3He-
6oneHHst AmeprkaHcbka acolliallist aHectesionoris (ASA)
yxBanuna knacudikaLlito CTyneHiB pusnKy 3aranbHoi aHe-
CTesil, L0 3aCHOBaHa Ha rpagaLlisix oyHKLOHaNbHOro CTaHy
nauieHTiB. Knacudikavis ASA cnpsimoBaHa Ha nepeadadeH-
Hs1 IMOBIPHOCTI MicrnsionepaviiHoi CMEPTHOCTI, ane aoBeae-
HO, LU0 3 i AONOMOrOK MOXXHA BU3HAYNUTH PU3MK PO3BUTKY
nicnsionepaviiHnx NereHeBunX i kapaianbHUX yCKnaaHeHb
[9]. Mpu nepwomy ASA-knaci kinekicte MJTY cTaHoBUTbL
1,2 %, npu gpyromy — 5,4 %, npu Tpetbomy — 11,4 %, npm
yereeptomy — 10,9 %, Npy M'ATOMY — He BU3HAYEHa.

3MeHLLEHHsI NereHeBnx 00’eMiB € OfHIED 3 NPUYKH
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po3BuTky MI1Y. OxMpiHHSA MOXe JOAATKOBO 3HU3NTM 06’eMU
nerexb. Arie B TUTaHHI BNNWBY OXUPIHHSA Ha po3suToK MITY
JYMKM JocnigHuKiB HUHI po3xopsaTbes. G. W. Smetana,
V. A. Lawrence Ta Elke He BCTaHOBWUNU NigBULLEHNI
puank po3suTky MITY HaBiTb ANs navieHTiB i3 MopbigHUM
oxupiHHaM [7,8]. OgHak Mendonga BBaXae, L0 OKUPIHHS
— HesanexHuit daktop possuTky MY, 30kpema B abgomi-
HanbHin xipyprii [10].

A6OOMIHaNbHWA KOMMAPTMEHT-CMHAPOM NPU3BOAUTD
[0 nigeuweHHs Tucky y AL, possuTky rinokcii Ta rinep-
KanHii. 3MiLLeHHs Aiacparmu KpaHiansHO NpU3BoauTb A0
3HKEHHS CTAaTUYHOTO Ta AMHAMIYHOTO KoMMaeHcy. 36inb-
LIEHHS iHTpaabooMiHaNbHOMO TUCKY 3MEHLLYE 3aranbHy
€MHICTb nereHb, ®3€, 3annwkosuii 06’em. Lie npuasoantb
[0 NOPYLLUEHHS BEHTUMALNHO-NEPMY3iNHOO BifHOLLIEHHS,
rinoBeHTUNALI, aTenekTadyBaHHs anbBeon 6azanbHuX Big-
AiniB nereHb. Yce e pobuTb CBill BHECOK Y po3BUTOK MTY.

[MpeaunkTopw, Lo NoB’A3aHi 3 onepaTMBHUM BTPyYaH-
HSIM: [insHKa onepaTuBHOMO BTPYYaHHS, NOro TpUBAriCTb,
BW[, aHeCTesioNnorivyHoro 3abe3neyeHHs), a Takox eKcTpe-
HICTb ONEepaTUBHOTO BTPYYaHHS.

JHocnimkeHHs G. W. Smetana 1a V. A. Lawrence rnoka-
3anu, O HACTYMHi onepaTuBHi BTPyYaHHs NoB’s3aHi 3 nig-
BULLIEHM pU3ukoM po3BuTky MTY: onepaLii npu aHeBpurami
aopTw, TOpaKarbHi onepaTyBHi BTpyYaHHs, abgomiHanbHa
Xipyprisi, 0COBNMBO BEPXHIll NOBEPX YEPEBHOI MOPOXHUHN.

TpuBanicTb onepaTUBHOrO BTPYYaHHSA NOHaA 2 roguH1
36inbLuye pusunk po3suTky MNITY. TpusanicTs onepadii noHag,
3 roAMHM € He3anexH1M npeaukTopom poasuTky MI1Y, Big-
HoLeHHst WwaHcis — 2,14 (Ol Big 1,33 go 3,46).

3aranbHe 3He60MNeHHs TaKoX Mae HeraTUBHIA BMIMB.
AHecTesis Ta aHanreTUKV MOXYTb NPU3BOAMTM 4O PO3BUTKY
MY 'y 383Ky 3i 3HKEHHAM TOHYCY AMXarnbHOi Myckyna-
Typu Ta/abo 3ByxeHHsm AL i atenektasyBaHHaM. [loBe-
[EHO, LU0 3araribHe 3HeOOoNEHHS € NPEAUKTOPOM PO3BUTKY
nereHeByX ycKnagHeHb y nicnsonepadiinHomy nepiogi,
BigHoLLeHHs waHcis — 1,83 (Ol Big 1,35 po 2,46) [7,8].

BaxnuBnm hakTopom € Takox eKCTpeHicTb onepa-
TWBHOTIO BTpYyYaHHs. EKCTpeHa onepauis € npeaukTopom
po3ssuTky 1Y, BigHOWeHHs waHcis — 2,21 (0! Big 1,57
po 3,11) [7,8].

HalibinbLu 3HauyLLM NPEaNKTOPOM, LLO NOB'A3aHNI i3
[OMOMIXHAMI METOAAMM JOCIIMKEHHS, € PiBEHb CUPOBAT-
koBoro anbbymiHy. Y pesynirati MeTaaHaniy [7] BUSBNEHo:
piBeHb CUPOBATKOBOrO anbbymiHy MeHLe Hix 35 r/n e
OfHUM i3 HANMOTYXHILLWX (haKTOPIB PU3KKY.

[ns Bu3HayeHHs 3aransHoro pusuky MITY poapobneHo
Kifibka mMofenen NporHo3yBaHHS, BKIHOYAKUM CUCTEMU
ARISCAT [11] Ta yHiBepcanbHuii kanbkynstop ACSNSQIP,
aTakox mogeniA. Arozullah i cnisasr. [12] i Gupta et al. [13].

Tak, npocnekTBHe 6GaraToLeHTPOBE LOCHIAKEHHS
ARISCAT, B ske 3anyyeHo marbke 2500 xipypriyHmx na-
LiEHTIB HEKapaioXipypriyHOro npodinto, BUSBUIO HU3KY
(hakTOopiB PU3VIKY, LLO ICTOTHO BNAMBAOTb HA NEPBUHHI TOYKN
pocnimkerHs — yactoty MY (iHdekuis, roctpa auxansHa
HeLoCTaTHICTb, aTenekTadyBaHHs, HpoHxocnasm, nne.-
parnbHWiA BANIT, THEBMOTOPAKC i acnipaLinHWA MHEBMOHIT).
Sk BTOPVHHI TOYKM AOCTIIIKEHHS BUBYANM NicnsionepaLliiHi
nikko-aHi, a Takox 30- Ta 90-4eHHy netanbHicTb [11].
HanbinbL 3HadyLwmmMn hakTopamm pusnky BBaxanu BiK,
3HaueHHs SpO, 10 BTpyYaHHs, KOHLIEHTPALLK0 reMOornobiHy,
pecnipaTopHy iHEKLit0 NPOTAroM OCTaHHBOTO MiCALS, TWN
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[ocTyny (BepxHs nanapoToMisi, TOPaKoTOMist), TpUBanicTb
Ta ekcTpeHicTb onepauii. OuiHka Big 26 fo 44 Ganis 3a
wkanoto ARISCAT Bu3Ha4a€e HasiBHICTb NOMIPHOTO pU3NKY
po3suTky M1Y, noHan 44 6anum — BUCOKOTO pU3NKY.

lepuonepauitiHi eeHmunsayitHi cmpameeii, Wo
3ariobizatomb po38UMKy nicrsionepayiliHuX neaeHesux
yCKnadHeHb

HuHi piBeHb netansHocTi Big VALI Ta BAI € B1cokum,
a TOMY MOLLYK TeXHIK pecnipaTopHOI NATPUMKM ANS iXHBOT
npodinakTuK1 € akTyanbHOK Npobrnemoto.

€ pisHi 3axoagu, wo 3anobiraroTb po3sutky VALI Oc-
HOBHI 3 HIX — HU3bkuiA O, BukopuctaHHs MTKB, a Takox
BUKOPWCTaHHS MaHEBPIB PEKPYTYBaHHS anbBeor. MNoeaHaH-
HS LIMX 3aXOAIB HA3MBalOTb MPOTEKTUBHOK BEHTUMALLEL.
BukopucTanHs Huabkoro [1O cnpsiMoBaHe 47151 3MEHLLEHHS!
eekTy nepepo3TArHeHHs anbeeon. MaHeBp pekpyTyBaHHS
HeoOXiIHWIA L1151 PO3NPAaBEHHS aTeNeKTa3oBaHUX anbBeorT,
a MTKB — ana 36inbLeHHs P3€ Ta 3anobiraHHs cnafiHHo
AVXanbHUX LWNSXiB Ta anbBeon Ha uanxy [13].

Crparterisi NpOTeKTMBHOI BEHTUNALi CTana CTaHAapTOM
NiKyBaHHS MaLjeHTIB i3 rOCTPUM pecrnipaTopHUM AMCTpec
cunppomom (TPOC), a i nepesary ninTBepaeHi baratbma
focnimxkenHamu. Ananis gannx ARDS network trial noka-
3aB: B MauieHTiB npu 3HwxeHHi 4O Big 12 mn/kr 4o 6 mn/kr
ineanbHoi macw Tina (IaMT) cnocTepiranu noninweHHs
pesynbraris nikyaHHs [14].

OnybGnikoBaHi poboTw, e nokasaHo HeobXiaHICTL 3a-
CcToCyBaHHs npotekTusHOI LLIBJ1 B iHTpaonepauitHomy ne-
piogi. BkopuctarHs npotekTuBHoi BeHTUnsALii (A0 6 mn/kr,
MTKB 12 cMm BOg. CT. | MaHEBPY PEKPYTyBaHHS anbBeon —
nocrynose nigsueHHs MTKB (y 3 eranu) go 20 cm Bog, CT.)
y nauieHTiB NOXMNoro BiKy Mig Yac BENUKUX BIKPUTUX
abpomiHanbHUX onepaLii 4ano 3Mory NoninwuTK iHTpa-
onepaLiHy apTepianbHy OKCUreHaLlito Ta fiereHeBy Mexa-
Hiky nopiBHsHo 3i ctaHaapTHoto LWBJT (0O 10 mn/kr, MTKB
0 cm Bog. ct.) [15]. BukoHaHHS MaHeBpIB peKkpyTyBaHHS
anbBeon i 3actocyBaHHs [MTKB noninwuysany AuHamiYHNiA
KOMMNMA€EHC pecnipaTopHOi CUCTEMU B CepPefHbOMY Ha
36 % 3a BigcyTHOCTI BNNMBY Ha remoauHamiky. MauieHTu
JOCTIKYBAHWX Tpyn He Manu po3bikHOCTel 3@ YacTOTOK
BUKOPWCTAHHSI Ba30AKTUBHIX PEYOBUH Mif Yac onepatue-
HOrO BTPYYaHHs, @ TakoX 3a OKcUreHaLlieto nicns onepalvii.

Y petpocnekTuBHOMY focnimkeHHi Ladha et al. BusiBu-
v 3MeHLLeHHs puauky NITY nig Yac iHTpaonepadiiHoi npo-
TektueHoi LLBJT (OO <10 mn/kr, MTKB >4 cm Bog.cT., Pplat
<30 cm Bog. CT.) cepen HekapaioxipypriyHuX navieHTis [16].

Y pocnimkenHi Futier et al. IMPROVE) nigkpecnera
nepesara Hu3bkoro [10 3 BukopuctanHsm MTKB i maHeBpy
peKpyTYBaHHS anbBeon Y NauieHTiB i3 NOMIpHAM i BUCO-
KUM PU3MKOM FEreHeBUX YCKNafHeHb Mig vac TpuBammx
onepaTuBHUX YTpyyaHb (nanapotomis y 80 % Bunagkis).
Y uboMy maclutabHoMy paHgoMi30BaHOMY KOrOpTHOMY
pocnigxeHHi npotektusHa LWBI (OO 6-8 mn/kr, MTKB
6-8 cm Bog. CT. | MaHEBPY PeKpyTYBaHHS arnbBeon) Aana
3MOry 3MEHLLNTW TPUBANICTb rocniTaniaawii Ta 3Hu3uTH Yac-
TOTY NEreHeBUX i No3arnereHeBuMx ycknaaHeHb Big 27,5 % ao
10,5 % y nepLuuii nicnsionepavinHui TKAEHb NOPIBHSHO 3i
craHpaptHoto LWBJT (A0 10-12 mn/kr, 6e3 MTKB i manespiB
pekpyTyBaHHs anbaeon) [17].

Severgnini et al. BUSBIAW, LLIO NOPIBHAHO 3i CTaHAAPT-
Hoto BeHTUnAuieto (0O 9 mn/kr IBMT 6e3 MTKB), Bukopu-
CTaHHS NPOTEKTUBHOI BEHTUNALI Nig Yac aGaoMiHanbHUX

onepauin TpusanicTio noHag 2 roguuu (4O 7 mn/kr IgMT
[TKB 10 cm Bog. CT. | pekpyTyBanbHOro MaHeBpy) norninLuye
nereHeBi NOKa3HMKW B NEPLLi 5 gHIB micnsionepavinHoro
nepiogy, 3HWKYe OLiHKY 32 MOAWMIKOBAHOK KMiHIYHOK
wkanot nereHesux iHekuin (MCPIS), 3HMKye piBeHb
nicnsonepawinHuX nereHeBnx ycknagHeHb Ta noninye
okcureHaujto [6]. Mig yac aHecTesii He BUSIBAMM CTAaTUCTUYHO
3HaYYLLLy Pi3HULIEO MiX NOKa3HWKaMK apTepianbHOro TUCKY,
4acTOTOH CEPLIEBNX CKOPOUYEHD i HACUYEHHS KPOBI KVCHEM.

Pesynbratv meTaaHaniay [18] nokasanu, Lo 3acTocy-
BaHHs iHTpaonepaLinHoi npotekTusHoi LLUBJT (O 6 mn/kr,
MTKB 6—12 cm BoA. CT. i MaHEBPIB peKpyTyBaHHS anbBeor)
Yy NAUIEHTIB 3 IHTAKTHUMW NErEHAMU 3MEHLLIYE PU3UK PO3-
BuTky MPOC, nereHeBoi iHGheKLii Ta aTtenekTasis, ane He
BNMMBae Ha netanbHicTb. Cxoxi pesynsraTi nokasas Lie
OVH MeTaaHani3, Iki nigTeepamB, LWo npotekTueHa LLBJ
3mMeHLye yactoty 1Y, ane He BNnNMBae Ha NeTasnbHICTb i
TpuBanicts nepebysanHst y BIT i cTavjoHapi [19]. MeTaaHa-
ni3 2015 p. nokasaB 3MEHLLEHHS YacTOTM MicsionepaLiiHol
nereHeBol iHeKLi, aTenekTasiB, roCTPOro ypaXeHHs ne-
reHb, a TakoX TPMBANOCTI rocniTanisavii Npy NPOTEKTUBHIN
LLBJ1 nopisHsHO 3i cTaHaapTHOo [20].

Ane psig SOCiAHWKIB BBAXAIOTb, LLO CaMe Hu3bkuid JO
€ OCHOBHMM KOMMOHeHTOM npoTekTveHoi LLBJT [21,22]. Lie
niaTBEPIXKYETLCA B CUCTEMHOMY Ol Ta MeTaaHanisi,
[ BMBYANN He3anexHy porb KOMMOHEHTIB MPOTEKTUBHOI
LLBJ1 nig yac onepauii [19]. KoxpaHiscbkuii ornsg 2015 p.
TaKOX NoKa3as, Lo iHTpaonepaLiiHa LBJT3 00 <10 mn/kr
3MEHLLYe 4acToTy micnsionepawiiHoi NHEBMOHii Ta noTpebu
B PECMipaTOPHIl NiTPUML, NPOTE He BMNMBAE Ha neTanb-
HICTb | TPMBaNICTb rocnitanisawii [23].

OpHak y pocnimkenHi Treschan et al. 3'scoBaHo, Lo
BukopuctanHs 4O 6 mn/kr 1IgMT i [TKB 5 cm Bog. cT. nig
yac BENKVIX OnepaTyBHUX BTPyYaHb Ha OpraHax YepeBHoI
MOPOXHWHM He MOKPaLLye PYHKLI0 nereHb Y nicrsonepawin-
HOMy nepioAi NopiBHSHO 3 rpynoto naviexTie 3 10 12 ma/kr
|aMT 3 aHanorivyHnm 3HaveHHsm MTKB [24].

[oci Hemae 0aHOCTaMHOI AyMKW LLIOAO 3aCTOCYBaHHS
Ta BenuumHy MNTKB y navieHTiB 3i 300poBuMY nereHsamu. Y
6araToLEHTPOBOMY AOCTIZKEHHi BUKOPUCTAHHS BUCOKOrO
MTKB nig yac Biakputnx abpgomiHanbHUX onepaTuBHUX
BTpYy4aHb He MPW3BENO [0 3MEHLLEHHS YacTOTW NereHe-
BWX YCKNaaHeHb y nepui 5 nicnsonepauiniux a6 [2]. B
OCHOBHII rpyni BukopucTosysanu MTKB 12 cm Bog. CT. i
MaHeBpU PeKpyTyBaHHSA anbBeon, B KOHTPOrbHIN — MTKB
2 cm Bog. CT., B 060x rpynax 10 ctaHoBuB 8 Mi/kr. Bukopu-
cTaHHs1 Bucokoro MTKB cynpoBomkyBanocs 36inbLUeHHsIM
4acToTW BUMaZKIB iHTpaonepaLinHoI rinoTeHsii Ta noTpebm
y Ba30aKTUBHUX Npenaparax. [locnigHuki 3pobunm BUCHO-
BOK, LU0 iHTpaonepaLiiHa NpOTEKTUBHA BEHTUNALIA Nnig
yac BIAKPUTUX OMepaTuBHUX BTPyYaHb B abmomiHanbHii
Xipyprii mae cknagatucs 3 Husbkoro [1O Ta Hu3bkoro MTKB
6e3 3acToCcyBaHHs MaHeBPIB PEKPYTYBaHHS anbeeon [2].

[ani meTaananiay [19] nokasytoTb, O NaLiEHTH, SKi
oTpumyBani Hu3bkuii 1O 3 BUCOKUM Y HU3bKkM [TTKB, He
Bigpi3HANMCS 3a KinbkicTto MY, netanbHOCTi Ta TpUBanoCTi
nepebyBaHHs y BIT i cTaujioHapi.

Hui ony6nikoBaHo GaraTo pesynsTaTiB pisHWX JOCHi-
[KeHb, WO NiATBEPMKYIOTh HEODXIAHICTb BUKOPUCTAHHS
nomipHoro um Bucokoro MTKB. Y nauieHTiB 6e3 MPOC
BifCyTHICTb MTKB i H13bkui 1O Npr3BoAnM 4O 3HKEHHS
OKCWreHaLii KpoBi Ta nereHeBoro komnnaeHcy [25]. LB/ 3
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Hu3bkum O (<8 mn/kr) i Bucokum MTKB (210 cm BOg, CT.)
3abe3nevyBana kpaLLli MoKa3HKW OKCUreHallji, @ NoeaHaHHs!
Hubkoro 1O ta Huabkoro MTKB (<10 cm Bog. CT.) xapakTe-
pu3yBanocs 3aMeHLLeHHAM TpuBarnocTi nepebysanHs y BIT.

Y peTpocneKTUBHOMY AOCTIZXEHHI MPOBEAEHHS Npo-
TekTMBHOI iHTpaonepaLiinHoi LLUBJT i3 Husbkvm O (6-8 mn/kr)
i nomipHum MTKB (4 cm BoA, CT.) Npu3BOAMIIO 0 30inbLUeH-
Hs1 30-meHHOI neTanbHOCTI Ta TpuBanocTi nepedbyBaHHs B
nikyBarnbHOMY 3aknagi, Ha BigMiHy Big cTaHgapTHoi LB
3 [10 8-10 mn/kr [26]. Levin M. A. et al. npunyctunm, wo
Hu3bkiii 1O npwm npotekTueHin LLBJT Mae nepeary Tinbku
B NMO€AHaHHi 3 Bucokum MNTKB.

Pesynbratit Lie 0gHOMO BENUKOro AOCRIMKEHHS nig-
TBEPAMNK: BUKOpuCTaHHA MTKB >5 cm Boa. CT. nig yac
BeNukKx abaomiHanbHUX onepaTuBHUX BTpyYaHb Npu3Bo-
[NTb [0 3MEHLLEHHS KiNbKOCTi pecnipaTopHuX ycknagHeHb
i TpMBanocCTi rocnitanisauii [27].

Pesynerat metaananidy 2016 p. nokasanu, Lo iH-
TpaonepauiiHa H13bKOOO'eEMHA BEHTUMALIS B MOEAHAHHI
3 [NTKB i npoBeAeHHsM MaHeBpIB pekpyTyBaHHS anbBeon
MoB’A3aHa 3i 3MEHLLEHHAM MicnsonepawiiHoi nereHeBoi
iHcbekuii, atenekTasis, MPLC i TpuBanocTi rocnitanisauii B
naujieHTiB 3i 30oposuMu nereHsmm [20].

HesBaxatoumn Ha ckopoyeHHs kinbkocTi MNJ1Y nig vac
iHTpaonepaLiHOi NPOTEKTUBHOI BEHTUASALLI, iXHIil piBEHb
3anu1LIaETbCsA BUCOKUM Y NaLIEHTIB i3 CEPEAHIM i BUCOKWM
PIBHEM PU3MKY IXHBOTO PO3BUTKY [2,28]. MoxHa npunycTuTy,
L0 Lie MOxe ByTW NOB's13aHO 3 TUM, LU0 OfHA CTaHAapTHa
3axucHa cTpareria He Moxe OyTu BMKOpUCTaHa B YCiX
naLjieHTiB.

AsTopu KoxpaHiBCbKOro ornsaay, Lo onybnikoBaHni y
2014 p., 3pobumnn BUCHOBOK NP0 HEQOCTATHIN 06Csr AaHUX
ANns oBrpyHTyBaHHS BNNMBY iHTpaonepadinHoro MTKB
Ha netanbHicTb i MJ1Y. Yepe3 HEOOHO3HaYHICTb HaSBHUX
[aHUX HayKOBLii aKTWBHO MPaLOTh HaZ MUTAHHAM LLIOLO
iHOuBigyanisoBaHoro nigbopy iHTpaonepauinHoro MNMTKB
[13]. Migbip iHoMBiZYyanbHUX napameTpiB BEHTUNALT B
OCHOBHOMY BUMKOPWCTOBYETLCS ANSA NALIEHTIB i3 rOCTPUM
pecnipatopHum auctpec cuHgpomom (MPOC). Wopo Bu-
KOpUCTaHHs! iHAMBIZYyani3oBaHoi pecnipaTopHoi NiATPUMKM
B MaLiEHTIB 3 iHTAKTHUMM NereHsmMm nig Yac onepawin Ha
opraHax YepeBHOI MOPOXHUHM — HUHI 34INCHIOOTL KMiHIYHI
[OCRimKeHHs1, ane pesynsraTia Moku Lo Hemae [29].

HeBW3HaYeHICTb € TaKoX LLOL0 MaHEBPIB PEKpYTyBaH-
Hs anbBeon. Y 2015 p. onybnikoBaHo 2 meTaaHanisu, B
ofHoMy 3 Hux YacTota /1Y He 3anexana Big BUKOPUCTaHHS
MaHeBpy pekpyTyBaHHs anbeeon [19]. B iHwomy ornspi
aBTOPY PEKOMEHAYIOTb PYTUHHE BUKOPUCTAHHS MaHeBpY
pekpyTyBaHHs anbseon i3 [TKB nig yac onepatneHoro
BTPYYaHHS ANs 3MEHLUEHHS KinbkocTi MJTY Ta noninwexHs
peaynbTaTis nikyBaHHs [30].

lMpotekTuBHa LLIBJT cnpsiMoBaHa Ha NoninLIeHHs OKCu-
reHaLlii KpOoBi, LLIO A€ 3MOTY 3HWU3UTU (OPaKLo KUCHIO Y BAW-
XyBaHill CyMiLLi Ta 3MEHLUWUTY HEraTUBHI ePEeKTY riNepokKcii.
Tak, y nauieHTiB nig Yac NnaHOBKX Ta EKCTPEHUX abaomi-
HamnbHVUX BTPyYaHb NiATPUMaHHS dpakLii BAMXYBaHOTO
kucHto 80 % nig yac onepadii Ta 2 roguH nicnsionepawiiHoro
nepiogy Np13BOAMIIO 40 30iMbLUEHHS NeTanbHOCTi MOPIBHS-
Ho 3 hpakuieto 30 % [31]. [aHi MeTaaHanisy nokasanu, Lo
paxuis kncHio 80 % 3MeHLLYe pu3nK MiCLIEBOI XipyprivHOT
iHcheKLii Ta He 30inbluye pusnK po3BUTKY aTenekTasis [32].
B iHwWoMy pocnimkeHHi foseaeHo, Wo nigsuiieHHst FioO,
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aCOLIIOETLCA 3i 3HWKEHHAM PU3UKY MicnsonepauinHol
Hy[O0TM Ta BrtoBaHHS i, MOXIIUBO, iLUEMIi KULLIEYHYKA Ta pa-
HOBOI iHdpekwiT [33]. BigoMo Takox, LLO rinepoKcis Nocusie
OKCWZAHTHWIA CTPEC, BUKNWKAE MOLIKOMKEHHS NereHeBol
TKaHMHW Ta aKTVBYE CUCTEMHY 3ananbHy Bianosigb. Mg
yac npeokcureHauii Ta NigTPUMaHHsS aHecTesii rinepokcis
Npu3BOANTL 4O PO3BMTKY abcopObuiHmx aTenekTasis,
O MOXyTb OYyTW CTIKUMM 1O MaHEBPIB PEKPYTYBaHHS.
3aranom, H1Hi HegoCTaTHLO AaHWX JoBpe opraHi3oBaHUX
JocnimpkeHb Npo BMMB BUCOKOI cppakLii KUCHIO nig Yac
ornepaTuBHUX yTpyyYaHb Ha po3BuToK MJ1Y B nauieHTiB 3i
300POBUMU MEreHAMN.

disioTepanisi rpyaHoi KNiTky Bigirpae BaXnuBy porb
y npodpinakTui, nikysaxHi M/1Y. BoHa Bkntoyae anxarnbHi
Bnpasw, MobinisaLlito, NOCTypanbHUi ApeHax, NepKycito Ta
BibpaLlito, L0 po3pobneHi ANs NOMINIEHHs ApeHyBaHHs
6poHXiB, @ TakOX 3aCTOCYBAHHSA MeXaHIYHWUX AuXanbHUX
anaparis, sK-0T CMOHyKanbHuUiA cnipomeTp. CnoHykansHa
cnipomertpis (CC) — MeTo po3npaBneHHs fereHb, Konu
CTUMYNIOETBCA MaKCMMarnbHe 3yCunns Ha BAUXY Ansi
HaMOBHILLOTO 3aMOBHEHHS anbBEOS MOBITPSAM LLISXOM
PO3BUTKY TPUBANIOTO MakCUMarnbHOro Bauxy. Ane € cy-
nepeynuBi JaHi Wopo edeKTMBHOCTI 3actocyBaHHs CC
ans npocpinaktukm MMO B nawieHTiB nicns onepaTUBHUX
BTPyYaHb Ha BEPXHLOMY MOBEPCi YEPEBHOI NOPOXKHNHN [34].

Baxnueoto yactuHot natoreHesy MY € iHdy3in-
HO-TpaHcdysiiiHa Tepanis. MowrpeHo NOMUIKOKW €
arpecyBHa iHgysilHa KOpeKLUis rinoTew3ii, WO BUKMMKaHa
Ba30MneriyHMM ehekToM 3aranbHiX aHecTeTukiB Ta/abo
HenpoakcianbHUX MeToAIB 3He6O0MBaHHS, KON NepeBax-
HO MoKasaHa BasomnpecopHa NiaTpuMKa. PecTpukTvBHUIA
nigxin oo iHgy3irHoT Tepanii Ta NigTPUMaHHS Big €MHOro
rigpobanaHcy B nepuonepauiiHoMy nepioai CnpusioTb
3HWXKEHHI0 YacToTu MTY [35].

BucHoBKH

1. JlereHeBi ycknagHeHHs € AOBOMiI NOLIMPEHUMM
nicnsonepaviiHMm ycknagHeHHAMU, SKi MOXYTb CyTTEBO
30inblUyBaTV NETanbHICTb, BApTICTb NiKyBaHHS, a TakoxX
TpuBanicTb nepebyBaHHs B NikyBanbHOMY 3aknagi.

2. lWtyyHa BeHTMNALIS NereHb € Hedi3ionorivHoi Ta
MOXe BUKMWKaTU BEHTUNSTOP-acoLiiOBaHi MOLLKOMKEHHS!
nereHb, HEraTUBHO BMIMBAE Ha AMXanbHi M'A31, @ TakoX
HeavxanbHi GyHKUii nerexb. Lii dakTopn npussoaaTts go
30inbLUeHHs piBHS nicnsionepaLiiHuX NereHeBrx ycknag-
HEHb.

3. Benwuki BigkpuTi abgomiHanbHi onepadii, ocobnmeo
BTPYYaHHS Ha BEPXHLOMY NOBEPCI YEPEBHOI MOPOXHUHN,
30iNbLUYHOTb PU3NK PO3BUTKY MICNSONepaLiiH1X NereHeBnx
yCKNaZHeHb.

4. Y pocnimpkeHHsX BU3HauMnu aktopy pusuky Ta
po3pobunu Wwkanu, Wo AakTb 3MOry HafdiHO Ta CBOE-
YacHO MPOrHO3yBani PO3BUTOK NErEHEBMX YCKNaAHEHb Y
nicnsonepawiiHomy nepiogi, ogHa 3 Hux — Lwkana ARISCAT.

5. IHTpaonepaviiHa npotektusHa LUBJT nig vac one-
paTUBHWX YTPyYaHb Ha OpraHax YepeBHOI NOPOXHWHK B
naLieHTiB 3i 300POBUMU NETEHAMMU Aa€E 3MOTY 3HU3UTU
pu3uk po3suTky MJ1Y.

MepcnekTMBM nopanbwmnx pgocnigxeHb. Hemae
CYMHIBY 100 HeoDXigHOCTI 3acTocyBaHHs Hu3bkoro [0,
arne [oci 3anuaeTbes AnckyTabensHUM NUTaHHS LWoao
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BuKkopucTaHHs MTKB, ocobnneo akTyanbHUM 3anuiiaeTb-
cs1 iHAmBigyanisauis oro piBHa. HEOOHO3HAYHOK Takox
€ HeoOXiHICTb BUKOPUCTaHHA MaHEBPIB PEKPYTYBaHHS
anbBeon. 3anobiraHHs MY € KoMnnekcHUM, ane HuHi
HeMae YiTko chopMynbLOBaHOI NepionepaLiiHoi TakTUK1
BEJEHHS MaLlieHTIB 3i 30OPOBUMM NEreHsMM i3 MOMIPHWM i
BICOKMM pur3nkoM po3suTky MNJ1Y. Lii nuTaHHs 3anuwarotbes
BiOKPUTUMU Ta NOTPEOYOT NPOAOBKEHHS AOCIMKEHD.
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Ha ocHoBaHWM aHannT14eckoro 0630pa AaHHbIX cneumanmsmposaHHoﬁ nMTepartypbl npeanpuHATa nonbitTka o630pa u cucrema-
TM3auum cnocobos (bOpMVIpOBaHVIﬂ 0CTe0apTpOo3a NyTem IKCnepnmMeHTanbHOro MoaennupoBaHUA naTtonorun Xpﬂu.leBOVI TKaHW.

OcTeoapTpo3 — AereHepaTUBHO-ANCTPOdMYECKOe 3a60NeBaHNE CUHOBUANbHbIX CYCTaBOB YENOBEKa U XMBOTHbIX. Y YenoBeka
0CTE0apTPO3 SBMSIETCS PAcNpOCTPAHEHHOW 1 MHBaNMAU3VPYIOLLE NaToNorel onopHO-ABUraTeNbHOMo annapara, kotopast
NPVBOANT K BbIPAXKEHHOMY HaPYLLEHWIO KAYECTBA XMW3HU 1 coumarnbHon Aesadantauun. CoBpemMeHHas KOHLEeNUUs passutus
3TOM NaTonorun xapakTepusyeT 3aborneBaHne kak NoNMaTUONONYHO., Ha BO3HUKHOBEHYE U Pa3BUTIE KOTOPOTO BIMSIOT Kak
hakTopbl BHELLHEN cpefbl, Tak 1 0COBEHHOCTI OpraHuama. PacnpocTpaHeHHOCTb M MOCNEACTBIS 0CTeoapTpo3a 06yCrnoBum
MacCOBYH 3a/HTEPECOBAHHOCTb 3TVM 3a060MeBaHMEM LUMPOKOTO Kpyra CreLmMarnicToB pasnmyHoro npoduns, UccnenoBaHuns
KOTOPbIX HaNpPaBeHb! Ha PELLIEHUE BOMPOCOB, CBS3aHHbIX C ONTUMM3aLMeN NIeYeBHO TaKTVKM W MOBbILLEHMEM 3CD(EKTUBHOCTH
1 6e30nacHoCT, B TOM YUCTIe U MEAUKAMEHTO3HOTO neyeHns. [ns usydeHust achdekTMBHOCTM 1 6e30NacHOCTY nekapcTBeH-
HbIX BELLECTB, CPEACTB M NpenapaTtos, MPUMEHSIEMbIX 715 TIEYEHNSt OCTE0APTPO3a, LLIMPOKO UCMONb3YIOT 3KCNEPUMEHTANBHOE
MOZENMpoBaHUE Ha KUBOTHBIX. Co3aaHNe aKCNepUMEHTarbHOM Mofenm NpraBaHo BOCTIPOM3BECTU NATONOMMYECKIIA MPOLIECC,
KOTOPBbIV1 N0 CBOVIM 3TMOMOMYECKVM U/UNi NATOrEHETUYECKVM NPU3HaKaM OEHTUYeH 3aboneBanmio y Yenoseka. PaccMoTpeHbl
OCHOBHbIE Pa3HOBMAHOCTM 3KCNEPUMEHTANbHBIX MOZENEN NaTonoriy XpSLLEBOI TKaHWU, OXapaKTepU30BaHbl Pa3nnyHbIe BUAbI
3KCMEPUMEHTaNbHbIX XXMBOTHbIX, ONCAHbI HEKOTOPbIE 3KCMEPUMEHTarbHbIE MOLENM, NPEAMNpPUHSTa NOMbITKa CUCTEMATU3ALUN
¥ KnaceudmrKaLym akenepuMeHTarnbHbIX MofIenel, onmcaHbl Npeanockinki Ans Belbopa paLyoHansHoi moaeny. Ha ocHoBaHum
aHarNUTUYECKOrO N3y4eHUs! AaHHbIX HAay4YHON ITEPaTypbl YCTAHOBMEHO, YTO MPY BbIOOPE SKCIEPUMEHTaBHON MOAEN Heob-
XOAUMO YUUTbIBATb, KaKOV TUM OCTE0APTPO3A HYXKHO NOMYYMTb: NEPBUYHBIN (OCTE0APTPO3, UMEHLLMIA 3HOreHHOEe — MeTabonu-
Yeckoe HapyLLEeHWe) Unn BTOpUYHbIN (NocTTpaBmMaTtnyeckuin). Kpome Toro, Ha BbIGOp aKCrnepuMeHTanbHOW MOAEn natonormm
XPSILLEBOVA TKaHU BMWSIET BUA, BO3PACT U (U3MONOrNYECKOE COCTOSIHUE XMBOTHOIO, KOTOPOE UCTONb3YETCs B 9KCMIEPUMEHTE,
YTO OTPaAXAETCS Ha ry6uHe 1 kKayecTBe BOCMPOMU3BOAMMOCTM 0CTEOapTpo3a. CTaTbsi HanpaBneHa Ha cUcTeMaTH3aLmio Cylle-
CTBYIOLLWIX SKCMIEPYMEHTanNbHbIX MOAENeN NaTonoriy XpsLLEeBON TKaHW, a Takke Ha MOMOLLb B BbIGOpe ONTUManbHOA MOAenu
1 BIZA KCTIEPUMEHTaITBHOIO XMBOTHOTO A1t BOCCO3aHWs Haubornee NoHON NaTonorMyeckon KapTuHbl MpY 0CTE0aPTPO3e.

EkcnepuMeHTaAbHi MOA€EAi naToAoTii XpALLOBOI TKAHUHU

A. C. HociBeupb

Ha nigctasi aHanitnyHoro ornsay AaHux axosoi nitepatypu 3pobuni cnpoby ornsay, cuctematmsallii cnocobis hopMyBaHHs!
0CTe0apTpO3y LLSXOM eKCriepUMEHTarnbHOM0 MOAEMoBaHHS NaTonorii XPALLOBOT TKAHUHW.

OcTe0apTpo3 — fiereHepaTMBHO-ANCTPODIYHE 3aXBOPIOBaHHS CUHOBIaNbHYX CyrnobiB NIOAVHM Ta TBAPUH. Y NKOAVHW OcTeoap-
TPO3 € MOLUMPEHOHO Ta iHBariAM3Y04OI0 MATOMNOriEr ONOPHO-PYXOBOrO anapary, L0 NPU3BOAWTbL 0 BUPAXEHOTO NOPYLUEHHS!
AKOCTi XKMTTS Ta couianbHoi aesaganTauii. CydacHa KOHUENUis po3BMTKY L€l NaTonorii xapakTepuaye 3aXBOPHOBAHHS K
nonieTionorivyHe, Ha BUHUKHEHHS!, PO3BUTOK SIKOTO BIIIMBaOTb sk haKTOpY AOBKINIIS, Tak i 0COGNMBOCTI opraHiamy. MoLuMpeHicTb
i HacnigK1 0CTE0apTPO3Y 3yMOBWIIM MacoBy 3aLlikaBNEHICTb LM 3aXBOPIOBAHHSIM LUMPOKOTO Kora axiBLiB pi3HOro npodinto,
[OCTIIKEHHS SIKUX CNPSIMOBaHi Ha PO3B’A3aHHSA NMUTaHb, L0 MOB'sI3aHi 3 ONTUMI3aLier0 JiKyBanbHOI TAKTUKM Ta NiABULLEHHS
edeKTUBHOCTI Ta Beaneku, 30kpema i MeUKaMEHTO3HOTO NikyBaHHs!. [Nt BUBYEHHS ePEeKTUBHOCTI i Be3neku nikapcbknx
peyoBuH, 3acobiB i NpenapariB, siki 3aCTOCOBYIOTb AN NiKyBaHHS OCTE0APTPO3Y, BUKOPUCTOBYKOTH €KCMEPUMEHTANbHE
MOAEentoBaHHS Ha TBapuHax. CTBOPEHHS ekcrepyMeHTanbHOI Modeni NoKuKaHe BiATBOPWTI NAaTONOrYHUIA NPOLIEC, KW
€TioNoriYHNMK Ta/abo NaToreHeTUYHNMM O3HaKaMU ILEHTUYHWIA 3aXBOPIOBAHHIO Y MOAWHMW. PO3INsHYNM OCHOBHI Pi3HOBKAM
eKcnepuMeHTarnbHUX MOLeNnen natonorii XpSALOBOi TKaHUHK, CxapakTepuayBanu pisHi BUAWN eKCepPUMEHTArbHUX TBapuH,
onucanu Aesiki ekcriepymeHTanbHi mogeni, 3pobunu cnpoby cuctemaTusadii Ta knacudikavii ekcnepumMeHTanbH1X Mogenen,
onucanu nepeaymoBy ANt BUGOPY pavioHansHoi Mogeni. Ha nifctaei aHaniTMYHOro BUBYEHHS faHnX (DaxoBoi nitepatypu
BCTaQHOBWIN: 0BMpaoyn ekcnepuMeHTarnbHy MOoLenb, HeobXiagHO BpPaxoByBaTH, SIKMA TUM OCTE0apTpo3y Tpeba oTpumMaTy:
NEPBUHHUI (OCTE0APTPO3, LU0 Ma€e eHAOreHHe — MeTabonivHe NopyLUeHHs1) abo BTOpWHHWIA (MOCTTpaBMaTyHwiA). Kpim Toro,
Ha BMGip ekcnepuMeHTanbHOI MoZeNi NaTonorii XpsLLOBOT TKaHWHW BNINIMBAE B, BiK i i3ioNoriYHuii cTaH TBApUHW, SIKy B3STO
ANS eKCNePUMEHTY, L0 BinbuBa€eTbCS Ha MWBWHI Ta SKOCTI BiATBOPIOBAHOCTI 0cTeoapTpo3dy. CTaTTs cnpsiMoBaHa Ha cucteMa-
TW3aLlil0 HasiBHWX ekcrepuMeHTanbHUX MOZENEN NaTonorii XpSLLOBOI TKAHWHK, @ TaKoX Ha Jonomory y BUbopi onTumansHoi
MOAeni Ta By eKCnepuMeHTarnbHOi TBAapWHW ANs BiATBOPEHHS AKHANMOBHILLIOT NATOMNONYHOI KapTUHU OCTE0apTPO3Y.

Experimental models of cartilage tissue pathology

D. S. Nosivets

The author of the article, based on an analytical review of literature data, attempted to summarize and systematize the methods
of osteoarthrosis formation through experimental modeling of cartilage tissue pathology.

Osteoarthrosis is a degenerative-dystrophic disease of the synovial joints in humans and animals. In humans, osteoarthritis is a
common and disabling pathology of the musculoskeletal system, which leads to a serious violation of the quality of life and social
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maladjustment. The modern concept of this pathology development characterizes this disease as a polyetiological, the appearance
and development of which is influenced by both environmental factors and characteristics of an organism. The prevalence and
consequences of osteoarthrosis have raised a widespread interest in this disease among a wide range of specialists in various
fields, whose studies in their entirety are aimed at resolving issues related to optimizing treatment tactics and improving efficiency
and safety, including medical treatment. To study the efficacy and safety of medicinal substances, agents and drugs used to
treat osteoarthrosis, animal experimental models are widely used. The development of an experimental model is intended to
reproduce the pathological process, which is identical to the disease in humans by its etiological and/or pathogenetic features.
The article discusses the main types of experimental models of cartilage tissue pathology, describes various types of experimental
animals and some experimental models, attempts to systematize and classify experimental models, characterises the reasons for
choosing a rational model. Based on an analytical study of the literature data, the author of the article found that when choosing
an experimental model, it is necessary to consider which type of osteoarthrosis is to be obtained: primary (osteoarthrosis, having
endogenous — metabolic disturbance) or secondary (post-traumatic). In addition, the choice of the experimental model of the
cartilage tissue pathology is influenced by the type, age and physiological condition of the animal used in the experiment, which
affects the depth and quality of osteoarthritis reproducibility. In general, the content of the article does not claim to be complete
and aims to systematize the existing experimental models of cartilage pathology, as well as to help in choosing the most optimal

model and type of experimental animal to recreate the pathological process in osteoarthrosis purely.

OcteoapTpo3 (OA) — pereHepaTMBHO-OUCTPODUYECKOE
3aboneBaHne CUMHOBMWarnbHbIX CyCTaBOB YeroBeka U Xu-
BOTHbIX. Y Yenoseka OA siBNsieTCs pacnpocTpaHEeHHON 1
VHBaNMMUAU3MPYHOLLEN NaTornorvein OnopHo-ABUraTeNbHOro
annapara, Kotopasi NMpUBOAMT K BbIpaXXEHHOMY HapyLue-
HUIO KaYeCTBa XM3HW U coumarnbHoi AesaganTauum [1].
CoBpemeHHas KOHLieNLms pa3suUTHS AaHHOW NaTONOMn Xa-
pakTepu3yerT aTo 3aboneBaHue kak NofmMaTUONorMyHoE, Ha
BO3HUKHOBEHWE W1 Pa3BUTVE KOTOPOrO BIMSIKOT Kak aKTopbl
BHeLUHeli cpeabl, Tak 1 0COOEHHOCTW OpraHMama, HO MpYH-
LMnManbHo, B 3aBUCUMOCTY OT 3TUOMOTMYECKOTO hakTopa,
OA noapasaenstoT Ha NepBUYHbIN (MAVONaTUYECKIIA) 1 BTO-
PUYHbIN (0BYCMOBNEHHBIV TPABMOW UK COMYTCTBYHOLLUM
3abonesanuem) [1,2]. PacnpocTpaHeHHOCTb v NocneacTems
OA oBycnoBunu mMaccoByto 3anHTEPECOBAHHOCTb 3TUM
3aboneBaHMeM LUMPOKOTO Kpyra CreLmanvcToB pasnuy-
HOro Npocuns, UCCNEeoBaHMs KOTOPbIX HaNpaBMneHsbl Ha
peLLeHyie BOMPOCOB, CBA3aHHbIX C ONTUMM3aLMeN nevebHON
TaKTVKW 1 NOBbILLIEHNEM 3GhDEKTUBHOCTM M 6€30MacHOCTH
B TOM Y/CIE U MEAUKAMEHTO3HOTO NEYEHUSI.

s n3yyeHns addekTBHOCTY 1 6e30MacHOCTM nekap-
CTBEHHbIX BELLECTB, CPELCTB U NPEnapaTos, MPUMEHSIEMbIX
anst nedeHust OA, LWIMPOKO UCMONb3yeTCst SKCNEPUMEH-
TanbHOe MOAENMPOBaHNe Ha xMBOTHbIX [1-6]. Co3naHne
3KCNEPVUMEHTANBHON MOZENW NPU3BaHO BOCMPOW3BECTM
MaTonor1yeckuini NPOLLECC, KOTOPbINA 3TUONMOTUYECKUM W/
UNK NaTOreHeTUYECKUM NpuU3HakaMm MaeHTUYeH 3abo-
nesaHuto y Yenoseka. OgHaKO 3a4acTyto Mpu co3paHum
3KCNEPUMEHTaNbLHON MOAENM NPaKTUYeckn HEBO3MOXHO
BOCMPOW3BECTH BCIO MHOTOrPaHHOCTb MaToNormieckoro
npoLiecca, v 4eM CroxHee 3abonesaHue, Tem ¢ 6onbLLMMm
TPYAHOCTAMM CTankuBaetcs uccnegosatens. Eule ogHa
npo6niema npu BLIGOPE METOAVKI MOAENMPOBaHNS CBA3aHa
C HanM4ynem OrpoMHOTO KOMMYECTBA AKCMEPUMEHTANBHBIX
mofenen naronornn XpsileBon TkaHu. B cBA3m ¢ aTum
nepeg uccrneoBaTeneM BO3HYKaeT 3akOHOMEPHBIN BOMPOC
0 BbIbOpe ONTUMAarnbHOW 3KCMEPUMEHTANBHON MOLENM,
koTopas Gyaer MakcMManbHO COOTBETCTBOBATH LiENu U
3afjavam mcecnegosanms [1-3].

CyulecTtByeT 60nblloe KONMMYECTBO METOAMK Mofe-
NNPOBaHUS ereHepaT1BHO-ANCTPOMYECKOrO NpoLecca
B CYCTaBHOM XpSiLLE U, K COXaneHWto, yHMBEepcanbHoN
MOZENK, KOTopasi NO3BOMSIET Y4ECTb BCHO MHOTOTPaHHOCTb
1 CINOXHOCTb MaToNorMyeckoro npoLecca B CycTaBe npu
OA, HeT [2,4-6]. M3061nve MeToamk SKkCneprMeHTanbHOro
MOZENMPOBaHUs CBUAETENLCTBYET O MOCTOSIHHOM MOUCKE
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Hanbonee yH1BepcanbHow 1 APdEKTUBHON C TOUKV 3peHNns
nccneposarens. Kaxaas skcnepumeHTanbHas Mofenb
Mo3BOISET BOCMPON3BECTN OTAEMNbHBIE KOMMOHEHTBI 3TH-
onatoreHesa OA, YTO ycnoXHsieT BbIGOp onTUManbHOM
METOAMKM 1 CO3MaeT onpeaeneHHble TPYAHOCTY Ha aTane
MaHMpoBaHus uccnegoBaHns [1-6).

LieAb pa6otbi

Mo faHHBIM CrieLManuaupoBaHHO NUTEPATYpPbI U3y4nTb 1
npoaHanuanpoBaTh KCTIEPUMEHTaNbHbIE MOLENM NaTono-
MW XPSAILLEBOIA TKAHW NS CUCTEMATU3aLUM NPUMEHSIEMbIX
MeTOLNK.

Matepuanbl U MeTOAbI UCCAEAOBAHUA

Ha 0cHOBaHWI aHaNUTUYECKOTO N3y4eHUs AaHHbIX OTeve-
CTBEHHOW U 3apyGexHOi CreLmanManpoBaHHoil NuTepa-
TYpbl BbINONHEHA CUCTEMATU3ALNS SKCIEPUMEHTASTBHBIX
MOZenet naTonoruy XpSALLEBON TKaHM.

Pe3yabtathbl

[ereHepaTBHO-AMCTPOGNYECKIIA MPOLIECC B CUHOBMATTb-
HOM CyCTaBe BOCMPOU3BOAMUTCS PasniyHbIMM crocobamu
[7-11]. Wngykumsa natonornyeckoro npouecca [12-16]
[ocCTUraeTcs BBeAEHEeM B NONocTb cycTasa [17-21] xumu-
YECKUX BELLECTB [22—27], BO3OENCTBUEM Ha MManMHOBbIN
XpsiLL, couanyeckux aktopos [28], npyMeHeHreM xupypri-
YeCKVX METOAMK — HAHECEHNEM MeXaHNYeCKoN TpaBMbIl Ha
KOCTHO-XPSILLEBbIE CTPYKTYpbI cycTaBa [29-33], aectabunu-
3aumeit cyctasa nyTem YaCTUYHOW UM NOMHOW Pe3eKLnm
CBSI304HOrO annapata cyctaea [34-38] unu yaaneHus
CTPYKTYp, 06€CneymnBatoLLmMX KOHIPY3HTHOCTb CycTara [39—
43]. Takxe LMPOKO MCTONb3yoT MoAenu croHTaHHoro OA
(reHeTUYeCKM MOAMMULIMPOBAHHbIE TPAHCTEHHbBIE MbILLIY,
Y KOTOPbIX HaCTynaeT npexaeBpeMeHHas fereHepaums
XpsiLLa BCREACTBYE FEHETUYECKON NPeapacnonoXeHHOCTH,
BO3pacTa, aucnnasum) (mabn. 1) [44-48].

[ns aKCnepuMEeHTansLHOrO0 MOAENUPOBaHNUS UCMONb-
3YHT KPbIC, MbILLEN, MOPCKMX CBUHOK, KPOMWKOB, LIbINMST,
cobak, oseu, npumatos [49-53]. Bei6op *MBOTHOrO Mpw
CO3AaH1M 3KCNEPUMEHTarbHON MOLENW OCHOBbLIBAETCA Ha
0COBEHHOCTSIX MPUMEHSIEMOI METOAVIKM, LienecoobpasHo-
CTW BOCCO3[aHNs BCETO AereHepaT1BHO-ANCTPOGUIECKOTO
npoLecca Uy TOMbKO KaKUX-TO €ro 3TanoB, COMyTCTBY-
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Tabnuua 1. SkcnepuMeHTanbHbIe MOAENM CMOHTAHHOTO OCTE0aPTPO3a Y KUBOTHbBIX

XuBoTHbIE WHpyumpytowmia daktop / WUcTouHuk
areHT

Mopckuie cBuHkm

YepHble Mbiwm C57

Mbiwm STR/ORT, STR/INS

MbiLum

Cobaku

Mpumarsl

Bospact / n3bbitouHas macca
Tena

A. M. Bendele et al., 1989

eHeTuyeckas T. Okabe, 1989;
npenpacnonoxeHHOCTb R. Stabescy et al., 1993;

A. Takahama, 1990;

P. M. van der Kraan et al., 1990
[eHeTuyeckas E. P. Das-Gupta et al., 1993;
npeapacnonoXeHHOCTb J. Dunham et al., 1989 n 1990

MyTauus konnarexa Il S. Garofalo et al., 1991
K. Nakata et al., 1993

G. Smale et al., 1995

MyTauus konnareHa IX
[ucnnasns TazobegpeHHoro

cycraBa
eHeTuyeckas C. J. Alexander, 1994;
NpeapacnonoXeHHOCTb C. S. Carlson et al., 1994;

M. Chateauvert J. et al., 1990

Tabnuua 2. SKCI'IepVIMeHTaHbeIe MOAEnNu NaTonorMm XpsLLeBomn TKaHu Y XUBOTHbIX
nyTemM BBEAEHUA XUMUHECKMX BELLECTB

XKusoTHble WUHpyumpytowmin dakrop / WUcTouHuk
areHt

Lbinnsata
Kponuku

Kponuku

Mopckvie cBUHKW

Cobakn

Mbiwm

Kpbichl

Wopoauerar, s/c*
[ManawH, B/c

D. A. Kalbhen, 1987

G. Marcelon et al., 1976;
Y. Coulais et al., 1983;
Y. Coulais et al., 1984

Y. Kitoh et al., 1992

MnepToHNYeCKMiA pacTBOp V. Vasilev et al. 1992

NaCl

ButamuH A, Blc
KonnareHaaa, B/c
ManawH, B/c

M. Boni et al., 1977
T. Kikuchi et al., 1998

H. Tanaka et al., 1992
T. Moriizumi et al., 1986
S. Kopp et al., 1983

H. R. Leipold et al., 1989

B. V. TapaceHko, 1989

P. M. van der Kraan et al., 1989;
P. M. van der Kraan et al., 1989
W. B. van den Berg, 1995

/. A. 3ynaneL ¢ coasT, 1999, 2011

M. Annefeld, R. Raiss, 1984
B. A. BuwHesckuit, C. B.
ManbiwkuHa, 2004

R. G. Gray, N. L. Gottlib, 1983

N. Schuelert, J. McDougall, 2009
K. Kobayashi et al., 2003

R. Combe et al., 2004

C. Guingamp et al., 1997

Y. Kimura, 1994

B. IN. BBeneHckuii ¢ coasr., 2011

Xumonanau, B/c
lMpenHu3onoH, /c
[ManawH, B/c
KonnareHaaa, B/c
TOP-P, Blc
[lekcameTasoH, B/M
[lekcameTasoH, B/C

TvopokopTU3oHa aueTar, B/c
MoHoliopykcycHas kucnoTa, B/c

ButamuH A, B/c
PactBop araHona, B/c

B/C: BHYTPUCYCTABHO; B/M: BHYTPUMBILLEYHO.
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IOLLEN NaTonorvn 1 BO3MOXHOCTEN uccneaosatens. Tak
kak Hanbonee Yacras nokanusauus OA y yenoeka — Ko-
NeHHbIN 1 TazobenpeHHble cycTasbl (A. A. Kopx 1 coasr.,
1997), UMEHHO OHU SBNSOTCA NPEAMETOM BHUMAHWS UC-
CcrefoBaTernen npy aKCrnepuMeHTanbHOM MOAENMPOBAHN
[ereHepaTMBHO-AMCTPOMYECKOrO npoLecca.

[ns cnctemaTtusayum CyLieCcTBYHOLWMUX METOAMUK
€Oo30aH1s naTonorMu XpsLLeBoi TkaHu LenecoobpasHo
ucrnonb3oBaTh knaccudukaumio, kotopas pasnuyaert
3KCnepyMeHTanbHble MoZenu no cnocoby BO3gercTBIS
Ha XPALWWEBYI TkaHb. Tak, cpeamn 3KCnepUMeHTanbHbIX
mopenen BblAenstoT POopMUpyeMbIE MyTeM BBEAEHUS B
CyCTaB XMMUYECKVX BeLLeCTB (mabri. 2) [54], nyTem Bo3aei-
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CTBMS (U3NYECKUMU hakTopamu, a Takke Xpyprayeckme
aKkcnepumeHTanbsHele moaenu (mabs. 3). MNepBuyHbIA
(navonatuyeckuin) OA MogenupyeTcs Npy UCMonb30BaHUM
XUMWNYECKNX W (PU3NYECKMX (haKkTOpPOB, a BTOPUYHBIN (B
yacTHocTu, noctTpasmaruyeckuin) OA copmupyeTcs npu
1CMOMNb30BaHUN XMPYPrAYeCcKUX METOOMK.

Mpn hopMMpoBaHMM 3KCepUMEHTarNLHON Mogenu y
KpbIC NyTEM BBEAEHIS! BHYTPUCYCTABHO XMMUYECKIX BELLECTB
Hanbonee YacTo NCronb3yTCs CTepouaHbIE npenapars (R.
G. Gray, N. L. Gottlib, 1983), rmapokopTr3oHa avetat (500
MI/KT MaCChl XMBOTHOTO, EXEHEBHO B TeYeHWe 7 OHEN),
aekcamertasoH (10 mr/kr maccel B TedeHne 3 Heaenb no 1
nHbekumm B Hegento) (M. Annefeld, R. Raiss, 1984), MoHotio-
AyKcycHast kucnora (13 pacyeta 3 Mr Ha 50 MKIT CTepuIbHOro
chuanonormnyeckoro pacreopa) (C. Guingamp et al., 1997)
[54]; y mopckux ceuHOK ucnonbayetces 1 % pacTeop nanavHa
0,1 mn (T. Moriizumi, N. Ymashita, J. Okada, S. Inone, Glim.,
1986); y kponmkoB hopMUPOBaHNE MOLENM BOMOXHO MyTEM
BBeAeHus ButamuHa A (M. Boni et al., 1977).

M3 cmandeckmx akTopoB onmcaHo Bo3AeNCTBME Ha
CyCTaBHOM XpsLL, NapOXMAKOCTHOM CTpyw asoTa (A. c. Ne
951368). [JaHHbIn cnocob MoaenupoBaHust NpeacTaBneH
Ha npumMepe Ta3o6eapeHHOro CycTara. Y VBOTHOTO pacce-
KatoT Karcyny, BCKPbIBAKOT CYCTaB M 0OHaXatT nepenHioro
MOBEPXHOCTL TomnoBkK GeapeHHoN kocTu. Ha aTy yacTb
FONOBKY HaNPaBnSoT NapOXWAKOCTHYLO CTPYHO a3oTa U3 ar-
naparta «X-34» ¢ pacctosHus 2 cMm npu aasnexnu 0,4 atm.
Bpems Bo3gencTams — 8 ¢. BolpaxeHHble aucTpodudeckme
M3MEHEHVS B CyCTaBe NPOCIEXVNBAIOTCSA HENOCPEACTBEHHO
rocrie BO3AeNCTBIUS M MaHUecTUpytoT B TedeHue 30 aHeN,
XapaKTepnaylTCs OLHOTUMHOCTBI0 MOPGONOrMYECKNX
M3MEHEHUIA BO BPEMEHH, 4TO obreryaeT CTaHaapTU3aumio
OLeHKM Npenapatos [28,45].

MexaHunyeckue n TpaBmaTuyeckue cnocobbl Mo-
[envpoBaH1sl NaTonorMy XpsiLLEBOi TKaHW NPUBOAST K
HapyLLEHMI0 HOPMarbHOM aHAaTOMUYECKO LIENOCTHOCTM 1
CTPYKTYPbI CYCTaBHOTO XpsiLLia W/unv CTabubHOCTY cycTaBa
(cospaHne ycrnoBui AUCKOHTPYEHTHOCTW, AMUCNNA3UM 1
pa3banaHcypoBaHHOCTW MOACKUCTEM CycTaBa), YTo Jo-
CTUraeTcst MyTem KOMMPeCccuu cyctasa, UMmMobunusawmm
koneHHoro cyctaea (E. A. MaHkoB n coasr., 1988), npsmon
TpaBMbI (AblpyaThlii LEGEKT, NPOHWKALOLLMIA U3 MaccyBa B
cybxoHapanbHyto kocTb) (A. A. 3ynaney n coast., 1989),
yAaneHusi CTPyKTYpHbIX KOMMOHEHTOB, 06ecneymnBatoLLmx
KOHIPY3HTHOCTb CyCTaBa, Hanpumep, 4Yacti menucka (R.
W. Moskowitz, et al., 1973), ckapudukaumsa yyacTka cy-
CTaBHOTO XpsilLia No 3apaHee 3aroTOBMNEHHOMY LLaGIOoHY.

MmetoTcs 1 mogenu, koTopele MOryT BbiTb BOCTIPOU3-
BeZieHbl TOMNbKO Ha KOMEHHOM CyCTaBe:

— pacceyeHue nepeaHen KpecToBUaHON CBA3KM (MO-
aenb Pond-Nuki) (M. J. Pond, G. Nuki, 1973). XXnBoTHble
— cobaku. [Mocne ocyLLeCTBNEHNS NaTepasnbHOro AoCTyna K
KOMEHHOMY CyCTaBy W1 PaCCe4EHNS €0 Kancysbl KOMEHHYH
YaLLKy CMeLLoT MeaumanbHo. [lanee Ans nyJiuen Busyani-
3aummn nepeaHen KPeCTOBUAHOW CBSA3KM KOHEYHOCTb Criba-
10T 11 nocre 06HapYXeHUs CBA3KW NepecekatoT ckanbnenem
UNu HoXHULLEAaMK. Ha kancyny cyctaea HaknagbiBarT He-
CKOIMbKO y3M10BaTbIX LUBOB 13 CUHTETUYECKOTO MaTepuana.

— yOarneHue 4acTy MeHucka, pacceveHue nepeaHen
kpecToBuaHoi cesaskn (E. R. Schwartz, 1987). XXuBoTHble
— MOPCKME CBUHKW, Kponuku, cobaku. TexHuka onepauum
TaKasi e, TONbKO KPOME paccekaHusi CBSI3KM NPOBOAST Ya-

3anopoxckuii MeguumMHekni xxypHan. Tom 21, Ne 4(115), nonb — aBryct 2019 .



CTWUYHYHO SKTOMMUIO NaTepasnbHOro MEHUCKa, Ans Co3naHws
6onbLUei AVCKOHTPYEHTHOCTY 1 NOLBUXHOCTU CYCTaBHbIX
MOBEPXHOCTEN.

— [VICOKaLWs HaAKONEHHYIKa K niaTepanbHOMY MblLLEen-
Ky BegpeHHoN kocTv ¢ nocneaytoLei (21 cyT.) penoauumen
(E. A. Maxkos u coaBT., 1988). XKn1BOTHbIE — KPbICHI.

Takum 06pasom, cyLLecTByeT 6onbLLoe pazHoobpasve
BapnaHToB (POPMMPOBAHUS SKCTIEPUMEHTANBHOI naTo-
norvn XpsLLeBoi TkaHu. [laHHble aKCnepUMeHTanbHbIE
MoZenu npu3BaHbl 06ecneynBaTb MakcymarnbHoe cooT-
BETCTBUE 3KCNEPUMEHTANBHO MOAENM NaTONOrM4eCcKoMy
npoLeccy U1, B CBS3W C TEM, YTO OCTE0APTPO3 SBMSETCA
nonuatuonornyeckum 3abonesaHnem, Bolbop Mogenu
[0MmKeH ObITb OCHOBaH Ha 3aayax 3KCnepUMEHTanbLHOro
uccnenosaHms. Heobxogumo ctpemutbes Kk Hambonee
6r13KoMy COOTBETCTBUIO 0COBEHHOCTEN NaTONOrM4eCKoro
npouecca K xapaktepy (hopMMpyeMoi aKcrnepuMeHTarnb-
HOWM Mopenw.

BbiBoAb!

1. Cywuectsyet bonbLuoe pasHoobpasue aKcrnepumeH-
TanbHbIX Mogenen Ang opMUPOBaHNS MaTONOTUN Xps-
LLIEBOVA TKaHU, KOTOPbIE OTPAXKAKOT MOMMUATUONONMYHOCTb W
MHOFOrpaHHOCTb TaKoro iereHepaTBHO-ANCTPORPUIECKOrO
3aboneBaHus, kak 0CTe0apTPO3.

2. Mpu BbIGOPE 3KCMEPUMEHTANBHOM MOZENN He-
06X0AMMO YuuTbIBaTb, KaKOW TWUM OCTE0ApTPO3a HYXHO
MOMyYUTb: NEPBUYHBLIA (OCTE0APTPO3, UMEILLMIA 3HAO-
reHHoe — MeTabonmyeckoe HapyLLeHue) U BTOPUYHBINA
(nocTTpaBmaTuyeckui). Kpome Toro, UMEET 3HayeHe BIL,
BO3pacT W (hK3MNONOTMYECKOE COCTOSHIE XKWBOTHOMO, YTO
oTpaxaeTcs Ha rmybuHe 1 ka4ecTBe BOCTPOM3BOAMMOCTH
0CTeoapTpo3a.

MepcnekTuBLI AanbHeNWnxX uccnegoBaHui. Jans-
HeWLwWe vccnenoBaHus 6yayT HanpasneHbl Ha BOCTPOM3-
BEAEHUN SKCTIEPUMEHTANBHOM MOZENM 0CTe0apTpo3a Ha
¢hoHe komopOuAaHoON natonoruu.
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Tabnuua 3. SkcnepumeHTanbHbIE MOAENY NATONOTK XPSLLEBOW TKaHW Y KMBOTHBIX
nyTeM XMPYPriyeckmx METOANK

Waypyounis darrop [ aro

Cobaku [MepeceyeHne nepenHeit J. L. Marshall et al., 1971;
KpecToobpasHoii CBA3KN K. D. Brandt, 1994
(yHunaTeparbHo)
[Mepeceyenne nepenHeit K. W. Marshall, A. D. Chan, 1996
KpecToobpa3Hoi CBSI3KM
(6unateparibHo) apTpocKoNMYeckut
Nmmobunusaums D. S. Howell et al., 1992;
A. Ratcliffe et al., 1994;
M. Palmoski, K. D. Brandt, 1981
[leHepBaLyis ¢ nocneaytoLLmm J. A. Vilensky et al., 1994
nepeceyeHneM nepenHeit
KpecToobpasHoii CBA3KN
OpHocTopoHHsa Banbruavpytowas  R. G. Johnson, A. R. Poole, 1988
ocTeoTomus 60nbLLebepLOoBO
KoCTH
Kponuku KOHTY31151 KONEHHO YaLLeykn T.R. J. Oegema, et al., 1993;
B. Mazieres et al., 1990
[MepeceyeHne nepenHeit S. B. Christensen, 1983;
KpecToobpa3Hoi CBSI3KM E. Vignon et al., 1991
D. L. Batiste et al., 2002
NmmoGunusaums A. Langenskiold et al., 1979;
T. Videman, 1982
MeHuckakTommust A. G. Fam et al., 1995;
R. W. Moskowitz, V. M. Goldberg, 1987
P. Moskowitz et al., 1973
Kom6unuposaHHoe nospexaenne  C. Colombo et al., 1983
(naTeparnbHast MEHUCKIKTOMMS,
pesekuus ManobepLoBoii 1
CecamoBWAHON CBSA30K)
OBl MeHuCcKaKTOMUS P. Ghosh et al., 1993
Mopckue CBUHKN MeHuckakToMust A. M. Bendele, 1987
P. Pastoureau et al., 1999
Mwuoaktomust C. L. Arsever, G. G. Bole, 1986;
M. W. Layton et al., 1987;
D. K. Dedrick et al., 1991
[IBycTOpOHHSAS pesekums suuHnkoB  G. Dai et al., 2006
Kpbick lMepeceqeHue nepeaHeit Y. H. Jean etal., 2007
KpecToobpa3Hoi CBS3KM T. Hayami et al., 2004 n 2006
MoBpexaeHne meHucka M. J. Janusz et al., 2002
T. Hayami et al., 2006
Mbiwum ®dopmupoBaHue HecTabunbHocT  S. Kamekura et al., 2005
KONMeHHoro cycTasa H. Ma et al., 2007
CnucoK AuTepartypbl

[

2

13]

4]

18]

1]

Yy

18]

Hociseupb [1. C. ®apmakonoris xoH4ponpoTekTopiB (ornsg dapmavie-
BTUYHOTO PUHKY YkpaiHu). BicHuk npobnem 6ionoeii ma meduyuHu.
2013. Bun. 4(1). C. 57-63.

Mamuyp B. W., Hocueeu [l. C. ®apmakonoruyeckie CBONCTBA U KIMHIN-
Yeckasn athheKTUBHOCTb Npenapata AndnyTon npy neYeHnn natonorum
OnopHo-ABUraTenbHoro anapata. Tpasema. 2018. T. 19. Ne1. C. 6-12.
doi: 10.22141/1608-1706.1.19.2018.126660

MakywwH B. [1., CrenanoB M. A., CtynuHa T. A. SkcnepumeHTanbHoe
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Objective — familiarization of practitioners with the peculiarities of pulmonary multi-drug resistant tuberculosis (MDRT) in a patient
with idiopathic pulmonary fibrosis (IPF) resulted from a long exposure to environmental factors at the workplace.

Materials and methods. The article deals with a clinical case of own observation of pulmonary MDRT development in a patient
with IPF. The patient was hospitalized in the Pulmonary Tuberculosis Department No 3 (Department of Resistant Tuberculosis)
of the Clinical Site of Phthisiology and Pulmonology Department of Zaporizhizhia State Medical Univercity in the Cl “Zaporizhzhia
Regional Tuberculosis Clinical Dispensary”.

Results. Patient: male, 41 years, no medical history of tuberculosis. His work was associated with a harmful environmental factor
within 7 years: dust in the workplace (refueling and repair of powder-type fire extinguishers). After 3 weeks of inpatient treatment,
the patient died. The presented clinical case demonstrates the complexity of a life-time IPF diagnosis, which progression provoked
the development of an equally serious disease, such as multi-resistant disseminated pulmonary tuberculosis and the prescription
of antimycobacterial therapy. The cause of death was a progressive pulmonary fibrosis, and as a result, a progressively worsening
pulmonary heart disease.

Conclusions. Practitioners should be especially vigilant and attentive while dealing with a patient having a history of harmful
environmental factors exposure that may cause IPF development. It must be borne in mind that IPF may be asymptomatic for a long
time resulting in increased risk for developing tuberculosis. This case confirms the literature data that the development of pulmonary
MDRT in patients with untreated IPF leads to a rapid fatal outcome in the vast majority of cases (in this case it was 3 weeks).

OcobAuBOCTI nepebiry MyALTUPE3UCTEHTHOTO Ty6epKyAbO3Y Ha TAI iaionaTUuHOro
AereHeBoro ¢ibpo3y (KAIHiYHMIH BUNAAOK)

0. M. PasHatoBcbka, M. 0. LanbmiHa, A. B. ®epopeup, O. C. Laabmi, M. C. MotaneHko

MeTa poboTu — 03HariomneHHs haxiBLiB-NpaKkTUKiB 3 0cOBNMBOCTAMM Nepebiry MynsTUpe3ncTeHTHoro Ty6epkynso3y (MPTB)
nereHb y XBOPOTO 3 igionatnyHnmM nereHesum gidposom (IJ19), skuin po3BrHYBCS Ha TNi TPUBANOI eKCro3uLLi hakTopie AOBKINS
Ha poboyomy MicLi.

Marepianu Ta metoau. Onucani kniHiYHWIA BUNaZLOK BMIACHOTO crniocTepekeHHs po3suTky MPTB nereHb y naujeHTa 3 171, Xsopuit
nepebyBaB Ha cTaLjoHapHOMY fikyBaHHi y BigAineHHi nereHeBoro Ty6epkynbo3y Ne 3 (BigaineHHs peaucTeHTHOro Ty6epKynbo3y) Kii-
HiYHoi 6a3v kacheppu doTusiatpii Ta nynbmoHonorii 3OMY B K3 «3anopisbkuin obnacHnin npoTuTyBepKynbo3HIA KIIHIYHUIA aucnaHcep.

Pesynitatu. MauieHT — YonoBik Bikom 41 pik. 3 aHaMHe3y BigoMO, L0 paHille Ha Tybepkynb03 He XBopiB. poTsrom 7 pokiB
pobota byna nos’sa3aHa 3i LUKIANMBUM (PaKTOPOM JOBKINMA — 3anuneHicTb Ha pobovoMy MicLi (3anpaBka Ta PEMOHT NMOPOLLKOBUX
BOTHEracHukiB). Yepes 3 TxHI CTauioHapHOro nikyBaHHs navieHT noMep. HaBegeHui KniHiYHWIA BUNaZLok AEMOHCTPYE CKMaaHICTb
NPUXUTTEBOI AiarHoCTUKM 119, nporpecyBaHHs SIKOro CPOBOKYBArIo NPUEAHAHHS HE MEHLL TSHXKKOrO 3aXBOPHOBAHHS — MynbTUpe-
3UCTEHTHOrO ANCEMIHOBAHOrO TyOepKynbo3y NereHb — i Npu3HaYeHHst aHTumikobakTepianbHoi Tepanii. MpuynHo cmepTi cTano
MporpecyBaHHs nereHeBoro ibpoay Ta, sk HACMAOK, MOCUIEHHS! NEreHeBo-CEePLIEBOI HELOCTATHOCTI.

BucHoBkw. Jlikapi-npakTuki noBrHHI GyTW BKpa NUMbHAMM Ta YBaXHUMM L0 NALEHTIB i3 HAsSBHICTIO B @aHaMHe3i LUKIAIMBUX
chakTopiB LOBKINNS, SKi MOXYTb CTaTW MPUYMHOLO po3suTKy IN1P. MoTpibHo BpaxosyBaTty, wWwo IO Moxe TpuBanwuii Yac matu
6e3cumnToMHMIA nepebir | ByTu niarpyHTaM Ans npueaHaHHs Ty6epkynbo3y. OnucaHuin BUNagok NiaTBepaXye BigOMOCTI
dhaxoBoi nitepatypu: po3sutok MPTE nereHb Ha Tni HenikoBaHoro I[1® npuasoanTb 30ebinbLUoro 40 WBKMAKOro NneTansHoro
pesynsTary (B HaBegeHOMY BUNaaKy — 3 TUXKHI).

0cobeHHOCTH TeueHua MYAbTUPE3UCTEHTHOIO Ty6epKyAe3a Ha ¢0He nauonaTuyeckoro
AerouHoro pubpo3sa (KAMHUUECKUHN CAyYaH)
E. H. PasHatoBckas, M. A. LaAnbmuHa, A. B. ®epopeu, A. C. LaabmuH, M. C. lMotaneHko

Llenb paboTbl — 03HaKOMINEHWE NPAKTUKYHOLLMX CNEeLManicToB ¢ 0COBEHHOCTSMM TEHEHUst MyMNBTUPE3NCTEHTHOrO Tybepkynesa
(MPTB) nerkux y 60MbHOrO C 1aMoNaTM4eCckM NerouHsIM tonbposom (UNP), koTopkli pa3suncs Ha hoHe AnUTENbHOM 3KCNIO3ULMN
(hakTOpOB BHELLHEV Cpeabl Ha paboyem MecTe.
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Marepumans! u MeToabl. OnncaH KIMHUYECKUIA cryyaii cobcTBEHHOTO HabntogeHus paseutis MPTB nerkux y naumenta ¢ UNo.
BornbHol Haxoannes Ha CTaLMoHapPHOM NTeYeHn B OTAENEeHUN nero4Horo Tybepkynesa Ne 3 (oTaeneHme pesncTeHTHoro TyGepky-
nesa) KnnHM4eckol 6asbl kadpeapsbl dptuanatpum u nynsmoHonorm 3rMY B KY «3anopoxckuii 06nacTHOM NpoTUBOTYBepKynesHbIi
KIMHWUYECKNIA AncnaHcepy.

Pesynktarbl. [MaumeHT — MyxunHa B BospacTte 41 rog. 13 aHamHe3a M3BECTHO, YTO paHee Tybepkyne3om He bonen. Ha npots-
XeHum 7 net pabota Gbina cBsi3aHa ¢ BpeaHbIM (hakTOPOM BHELLHEN Cpeabl — 3anbIeHHOCTb Ha paboyem MecTe (3anpaBka u
PEMOHT MOPOLLKOBbIX OTHETYLLMTENEN). Yepes 3 Helenm CTaLMoHapHOTO NeveHs naumeHT ymep. MpenctaBneHHbIit KNMHUYECKIi
Cny4al 4eMOHCTPUPYET CNIOXHOCTb NPVXM3HEHHOW AnarHocTukm UN®, nporpeccrpoBaHme KoToporo CnpoBOLMpOBano npucoe-
OVHEHVe He MeHee TSXenoro 3aboneBaHns — MynsTUPE3NCTEHTHONO ANCCEMUHUPOBAHHOO TyBepKynesa nerkux — n HasHayeHue
aHTUMUKoDaKTEPHanbHOM Tepaniu. MpUYrMHO CMepTI CTan NPOrpeccHpyroLLMiA NerovHoi pmbpoa 1, kak CNeacTame, HapacTaHue
NerovHo-CepaevHON HeoCTaTOMHOCTU.

BbiBogpbl. [pakTukyioLme Bpaun SOmKHbI ObiTb KpaHe BanTenbHbl 1 BHUMATENbHBI K NALMEHTaM C HanniMeM B aHaMHe3e
BpeOHbIX (haKTOPOB BHELUHEN Cpefbl, KOTOpbIE MOrYT cTaTb NpuynHon passutus UJ1d. Heobxogmmo yuutbiBath, Yto IO
MOXET AnuTernbHOe BpeMs npoTekatb 6eCCMMMNTOMHO M SABASIETCS NOYBON ANs NpucoeanHeHns Tybepkynesa. OnncaHHbIn
Cryyaii noATBEpXKAAET AaHHbIe HAay4YHOM NuTepaTypbl, YTo passutne MPTB nerkux Ha doHe He neveHHoro UT® npuoawnT B

npeobriafatoLLeM KONIMYeCTBe Crydaes K BbICTPOMY neTarnbHOMY UCXOAY (B NPeacTaBneHHoM criydae — 3 Heaenu).

Idiopathic pulmonary fibrosis (IPF) is included in the group
of interstitial lung diseases, which represent heteroge-
neous pathological process in the parenchyma. IPF is
characterized by the development of irreversible progres-
sive lung fibrosis with respiratory functions loss, severe
pulmonary insufficiency and poor prognosis [1]. In Ukraine,
IPF is presented as interstitial pneumonia [2]. One of
the potential risk factors for the development of IPF is ex-
posure to environmental factors (inhalation of metal, wood
dust etc.) [3,6]. The main morphological manifestation that
characterizes IPF is parenchyma distortion with honey-
comb formation (fibroblastic foci, deposits of collagen and
scar tissue), which radiographically manifests as a dense
area of increased opacity within the lungs (ground-glass
opacities), and visualized as a honeycombing pattern
during dissemination [2]. But honeycombing indicates late
manifestations of IPF [4].

According to the literature data, IPF is more com-
mon among middle-aged and older individuals [4-8].
V.K. Gavrisyuk (2011) [1] and S. N. Avdeeva (2015) [5] indi-
cate that for IPF in combination with pulmonary emphysema,
parameters of external respiratory function (respiratory
pressure) for a long time may be within the normal range.
Therefore, video-assisted thoracoscopic surgery with biopsy
for early diagnosis of IPF is currently considered as one of
the most important methods [1,6].

Given the unpredictable course of IFA and rapidly pro-
gressive pulmonary heart disease, J. H. Ryu et al. (2014) [7]
indicate the need to address the issue of surgical treatment,
including lung transplantation.

Novikova L. et al. (2015) [9] conducted a retrospective
analysis of the combined course of pulmonary tuberculosis
and IPF. A progressive course was noted in 12 patients
with resistant tuberculosis developed due to the underlying
IPF, and 9 patients (75 %) died within 2 to 24 months. At
the same time, tuberculosis had an atypical course and
there were difficulties in its diagnosis in all the cases. In 14
patients, IPF developed as a result of host susceptibility
to tuberculosis, and 4 deaths of patients (28.5 %) were
reported in several years (3, 6, 9, and 10 years).

Objective

Familiarization of practitioners with the peculiarities of
pulmonary multi-drug resistant tuberculosis (MDRT) in a

patient with idiopathic pulmonary fibrosis (IPF) resulted from
along exposure to environmental factors at the workplace.

Materials and methods

The article deals with a clinical case of own observation of
pulmonary MDRT development in a patient with IPF. The
patient was hospitalized in the Pulmonary Tuberculosis
Department No 3 (Department of Resistant Tuberculosis) of
the Clinical Site of Phthisiology and Pulmonology Department
of Zaporizhzhia State Medical University in the Cl “Zapor-
izhzhia Regional Tuberculosis Clinical Dispensary” (ZRTCD).

Results of own observations

Patient: male, 41 years.

He had no past history of tuberculosis. Within 7 years,
there was an occupational exposure to a harmful environ-
mental factor: dust in the workplace (refueling and repair
of powder-type fire extinguishers). The regular medical
examinations were annually (the previous fluorographic
examination was a year ago). He was a blood donor for
17 years. He received treatment for laryngeal disease two
years ago and was operated for a sinus cyst a year ago.

2 weeks before admission to the PTD No 3 of ZRTCD
because of health deterioration, the patient developed
symptoms such as fever and severe dyspnea. The patient
consulted a therapist at the place of residence and received
a course of non-specific antibiotic therapy (NSABT) for
bronchitis. But the patient’s condition worsened in 5 days
with NSABT. After radiographic examination, changes in
the form of dissemination were detected on a chest X-ray
which caused the patient to be consulted by a phthisiologist.

The patient underwent additional examination during
outpatient visit in the ZRTCD. Repeated X-ray confirmed
dissemination syndrome, which was recommended to be
differentiated between miliary pulmonary tuberculosis and
pulmonary carcinomatosis.

During fibrobronchoscopy (FBS), the patient was
diagnosed with fibrinous endobronchitis and an aspirate
from the bronchi was sampled. Mycobacterium tuberculosis
(MBT) was not detected microscopically in the bronchial
aspirate. The patient was consulted by a thoracic surgeon,
who recommended a video-assisted thoracoscopic lung
biopsy. But the following day, rifampicin (R) resistant MTBs
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were detected in the bronchial aspirate using molecu-
lar-genetic (MG) method, so newly diagnosed tuberculosis
(NDTB), rifampicin-resistant pulmonary tuberculosis (RifTB)
(disseminated), destruction-. MBT + M-MG + Rif + K-,
extrapulmonary tuberculosis (EPTB) of intrathoracic lym-
phatic nodes (ITLN), category 4 (NDTB).

The patient was hospitalized to PTD No 3 of ZRTCD for
treatment according to the scheme of category 4 according
to the Unified Clinical Protocol of Medical Care “Tuberculo-
sis” [10], taking into account the data of the drug sensitivity
test (DST). Additionally, the patient was prescribed with
pathogenetic (hepatoprotectors and cardioprotectors),
symptomatic and detoxification therapy.

During the week of inpatient treatment, the patient's
condition deteriorated with shortness of breath worsening.
An X-ray examination revealed (Fig. 1): all lung fields, mainly
of lung hilum zones and basal sections, contained a dense,
confluent small-focal dissemination, which overlapped
with enhanced interstitial component and demonstrated
ground-glass pulmonary pattern; both lung hilum were
infiltrated. Conclusion: lung dissemination syndrome. It was
recommended to differentiate between miliary pulmonary
tuberculosis and pneumocystis pneumonia.

Atthe same time, in a week of inpatient treatment, MBT
were not microscopically detected in the analysis of sputum.

Blood count were within the normal range: hemoglo-
bin—156 g/l, erythrocytes —4.88 x 10'?/l, color index —0.97,
leucocytes — 8.2 x 109, erythrocyte sedimentation rate —
18 mm/hour, banded - 8 %, segmented — 70 %, lympho-
cytes — 18 %, monocytes — 4 %.

Ablood test for HIV infection was negative. Parameters
of biochemical blood analysis were also within the normal
range.

The conclusion of the respiratory function examination:
| degree ventilation insufficiency.

Conclusion of the electrocardiographic examination:
sinus tachycardia (heart rate — 105 per minute), shortened
PQ interval syndrome, signs of right atrial hypertrophy,
diffuse (dystrophic) changes in the myocardium.

Considering the anamnesis data, the patient was
consulted by an otolaryngologist. ENT organs pathology
was not revealed.

After ophthalmological examination, angioretinopathy
and low degree myopia were revealed.

Despite the ongoing comprehensive treatment, the pa-
tient's symptoms of pulmonary heart disease progressed
steadily. Respiratory function examination: 3 degree ventila-
tion failure. Auscultation: harsh breathing, rales were absent.

Therapist report: stage 3 respiratory failure (RF), toxi-
cometabolic cardiomyopathy, stage Ill heart failure (HF),
cachexia.

After 3 weeks of inpatient treatment, the patient died.
The postmortem diagnosis: Pulmonary RifTB (dissemi-
nated), destruction- MBT + M- MG + Rif + K-, EPTB ITLN,
category 4 (NDTB). Stage 3 RF. Toxicometabolic cardiomy-
opathy. HF IIA. Cachexia. IPF.

Pathoanatomical diagnosis:

1. Primary disease. NDTB Disseminated pulmonary
tuberculosis (progression phase): multiple bilateral,
sometimes confluent, acinar-lobular foci of specific granu-
lomatous inflammation, represented by epithelioid cells,
macrophages with the presence of giant multi-nuclear
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Fig. 1. Chest X-ray in a week after hospitalization.

Pirogov-Langhans cells and centrally located caseous ne-
crosis; interstitial alveolar edema. Histology +. EPTB ITLN:
extensive foci of necrosis, capturing the entire medulla and
part of the cortical layer of the lymphatic node, surrounded
by thick epithelioid cell granuloma. ITLN lymphoid tissue
is depleted, with multiple epithelioid cell granulomas and
the presence of giant Pirogov-Langhans cells.

Secondary disease: IPF: pronounced diffuse interstitial,
perivascular and peribronchial pulmonary fibrosis; thickening of
the interalveolar septa walls with chronic severe inflammatory
cell infiltration, represented by histiolymphocytic elements.

2. Complications. Chronic cor pulmonale (the right
ventricle wall thickness of 0.7 cm). Bilateral fibrinous pleu-
ritis. Endogenous intoxication: focal renal tubular necrosis,
centrolobular hepatic necrosis. Parenchymal dystrophy
and venous hyperemia of the internal organs. Cachexia.

3. Concomitant diseases. Chronic erosive and ulce-
rative gastroduodenitis in acute stage. Chronic pancreatitis
in stage of remission. Chronic calculous cholecystitis in
stage of remission.

Clinical, pathological-anatomical epicrisis:

- comparing the clinical and pathological-anatomical
data, it was established that the patient had a mycobacterial
infection with damage of both lungs and ITLN occurred with
underlying IPF;

—due to these conditions, pulmonary heart disease pro-
gressively worsened which was the direct cause of death;

— complete coincidence of clinical and pathologoana-
tomical diagnoses was noted.

2 weeks after the patient's death, the results of inocu-
lation of aspirate on liquid nutrient medium were obtained
and MBT resistance to isoniazid (H), R, ethambutol (E) and
pyrazinamide (Z) was revealed, which indicated the pre-
sence of pulmonary MDRT in the patient.

Discussion

In the present case, such methods of examination as FBS,
aspirate test, total blood count and respiratory function
tests were not significant for IPF diagnosis. Respiratory
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insufficiency worsening in the terminal stage (after 3 weeks
from the onset of pulmonary MDRT) allowed only assessing
the degree of IPF progression. The obtained results confirm
the data of V. K. Gavrisyuk (2011) [1].

All literary sources indicate that the most common
cause of death in patients with IPF is a progressive worse-
ning of respiratory failure, which was observed in this case.

Novikova L. et al. (2015) [9] described an atypical
course of tuberculosis, which made it difficult to diagnose
in a patients with resistant tuberculosis and IPF. In the pre-
sented case, there were no difficulties in diagnosing tuber-
culosis, especially since the patient responsibly underwent
an annual preventive fluorographic examination. Difficulties
were experienced in the timely diagnosis of IPF which
manifestations were observed at a late stage as a lung
honeycombing on X-ray 3 weeks before death.

In the described clinical case, the secondary pulmonary
MDRT with a subsequent antimycobacterial therapy for IPF
patient, due to lack of early diagnosis and treatment provoked
arapid progression of the disease, so death was unavoidable.

The presented clinical case demonstrates the complexi-
ty of a life-time IPF diagnosis, which progression provoked
the development of an equally serious disease, such as
multi-resistant disseminated pulmonary tuberculosis and
the prescription of antimycobacterial therapy. The cause
of death was a progressive pulmonary fibrosis, and as a
result, a progressively worsening pulmonary heart disease.

Conclusions

Practitioners should be especially vigilant and attentive
while dealing with a patient having a history of harmful
environmental factors exposure that may cause IPF
development. It must be borne in mind that IPF may be
asymptomatic for a long time resulting in increased risk for
developing tuberculosis. This case confirms the literature
data that the development of pulmonary MDRT in patients
with untreated IFA leads to a rapid fatal outcome in the vast
majority of cases (in this case it was 3 weeks).

Prospects for further research. Further study and
analysis of clinical cases of tuberculosis combined with
other diseases.

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

Haailiwaa o peaakuii / Received: 26.11.2018
Micas poonpauroBaHHs / Revised: 09.01.2019
MpuiiHsTo Ao Apyky / Accepted: 14.01.2019

Information about authors:

Raznatovska O. M., MD, PhD, DSc, Professor of the Department
of Phthisiology and Pulmonology, Zaporizhzhia State Medical
University, Ukraine.

Shalmina M. 0., MD, PhD, Assistant of the Department of Clinical
Pharmacology, Pharmacy and Pharmacotherapy with the Course
of Cosmetology, Zaporizhzhia State Medical University, Ukraine.
FedoretsA. V., MD, Phthisiologist of Pulmonary Tuberculosis
Department Ne 3, Communal Institution “Zaporizhzhia Regional
TB Clinical Dispensary”, Ukraine.

Shalmin 0. S., MD, PhD, DSc, Professor, Head of the Department
of Phthisiology and Pulmonology, Zaporizhzhia State Medical
University, Ukraine.

Potapenko M. S., MD, PhD, Assistant of the Department
of Surgery and Anesthesiology, Faculty of Postgraduate Education,
Zaporizhzhia State Medical University, Ukraine.

BiaomocrTi npo aBToOpIB:

PasHatoscbka 0. M., A-p MeA. Hayk, npodecop kad. prusiatpii

i MyAbMOHOAOTTi, 3aN0PI3bKNI AEPXaBHUIA MEANYHWUI YHIBEPCUTET,
YkpaiHa.

LWanbmiHa M. O., KaHA. MeA. HayK, aCUCTEHT Kad. KAIHIUHOI
dbapmakonorii, papmauii i papmakorepanii Ta KOCMETOAOTii,
3anopisbkuii AepxaBHU MeAYHUI YHIBEPCUTET, YKpaiHa.
depopelib A. B., Nikap-dTU3iaTp BiAAIAEHHS AETEHEBOTO
Ty6epKyAbo3y Ne 3, K3 «3anopiabkuit obaacHHi
NPOTUTYBEPKYABO3HUI KAIHIYHWIA AcnaHcep», YkpaiHa.

LWanbmin O. C., A-p Mea. Hayk, npodecop, 3aB. kad. ¢pTusiatpii

i NyAbMOHOAOTT, 3aN0Pi3bKMI AePXXABHWUI MEAUYHUI YHIBEPCUTET,
YkpaiHa.

MotaneHko M. C., KaHA. MeA. HayK, acuCTEHT Kad. xipypril

Ta aHecTe3ionorii GaKyAbTETY NICASAUNAOMHOI OCBITH, 3anopi3bKui
AEPXaBHUI MeAUYHUI YHIBepcuTeT, YkpaiHa.

CeeaeHus 06 aBTopax:

PasHatoBckas E. H., o-p Mea. Hayk, npodeccop kad. dtnanarpum
1 MyABMOHOAOT UM, 3aMOPOXCKUIA TOCYAAPCTBEHHBIA MEAULIMHCKMI
YHUBepcUTeT, YKpanHa.

LWanbMuHa M. A., kKaHA. MeA. HayK, aCCUCTEHT Kad. KAMHUUYECKOM
bapmakonorn, papmaumm U dapmakotepaniuu 1 KOCMETOAOTUH,
3anopoXCKUiA rOCYAAPCTBEHHBIA MEAMLIMHCKII YHUBEPCUTET,
YkpauHa.

depopelt A. B., Bpau-dpTvanaTp OTAEAEHHS AeroyHoro Tybepkyresa
Ne 3, KY «3anopoXckuid 06AacTHOM NPOTUBOTYBEPKyAE3HbI
KAMHUYECKUIA AncnaHcepr, YkpanHa.

WanbMmuH A. C., A-p Mea. Hayk, npodeccop, 3aB. kad. dpTUanaTpum
1 NYAbMOHOAOMMU, 3aNOPOXCKUI FOCYAAPCTBEHHBIN MEANLMHCKUN
yHWBepcuTeT, YKpaunHa.

[MotaneHko M. C., kKaHA. MeA. HayK, aCCUCTEHT Kad. XMpypritn

1 aHEeCTE3MONOMMMU daKyALTETa MOCAEAUTIAOMHOTO 0Bpa30BaHus,
3anopoXCKuii rocyAapPCTBEHHBIN MEAWNLMHCKWIA YHUBEPCHTET,
YkpavHa.

References

[1] Gavrisyuk, V. K. (2011). Fibroziruyushhie al'veolity [Fibrosing alveolitis].
Klinichna imunolohiia. Alerholohiia. Infektolohiia, 5-12. [in Ukrainian].

[2] Kilessa, V. V. (2009). Idiopaticheskij fibroziruyushhij al'veolit [Idiopathic
fibrosing alveolitis]. Tavricheskij mediko-biologicheskij vestnik, 12,
1(45), 173-176. [in Russian].

[3] Travis, W. D., Costabe, U., Hansell, D. M., King, T. E., Lynch, D. A.,
Nicholson, A. G. et al. (2013). An official American Thoracic Society /
European Respiratory Society statement: update of the international
multidisciplinary classification of the idiopathic interstitial pneumo-
nias. Am. J. Respir. Crit. Care Med, 188(6), 733-748. doi: 10.1164/
rcem.201308-1483ST

[4] Averyanov, A. V., & Lesnyak, V. N. (2016). Ot idiopaticheskogo
fibroziruyushhego al'veolita k idiopaticheskomu legochnomu fibrozu
(Chast'II) [From idiopathic fibrosing alveolitis to idiopatic lungs fibrosis].
Klinicheskaya praktika, 4(28), 58-64. [in Russian].

[5] Avdeev, S. N. (2015). Idiopaticheskij legochnyj fibroz [Idiopathic pul-
monary fibrosis]. Pul'monologiya, 25(5), 600-612. doi: 10.18093/0869-
189-2015-25-5-600-612 [in Russian].

[6] Ikovich, M. M., Novikova, L. N., & Speranskaya, A. A. (2009). Idio-
paticheskij fibroziruyushhij al'veolit: sovremennye predstavleniya
[Idiopathic pulmonary fibrosis: the current view]. Consilium Medicum,
11(11), 24-29. [in Russian].

[71 Ryu, J. H., Moua, T, Daniels, C. E., Hartman, T. E., Yi, E., Utz, J. P,
& Limper, A. H. (2014). Idiopathic pulmonary fibrosis: evolving
concepts. Mayo. Clin. Proc., 89(8), 1130-1142. doi: 10.1016/j.
mayocp.2014.03.016

[8] Raghu, G., Collard, H. R., Egan, J. J., Martinez, F. J., Behr, J.,
Brown, K. K., etal. (2011). An official ATS / ERS / JRS / ALAT statement:
idiopathic pulmonary fibrosis; evidence based guidelines for diagnosis
and management. Am. J. Respir. Crit. Care Med, 183(6), 788-824.
doi: 10.1164/rccm.2009-040GL

[9] Novikova, L., llkovich, Y. & Speranskaya, A. (2015). Tuberculosis in pa-
tients with idiopathic pulmonary fibrosis. European Respiratory Journal,
46(59). doi: 10.1183/13993003.congress-2015.PA2046

[10] (2014). Ukraina. MOZ. Unifikovanyi klinichnyi protokol pervynnoi,
vtorynnoi (spetsializovanoi) ta tretynnoi (vysokospetsializovanoi)
medychnoi dopomohy doroslym. Tuberkuloz [Unified clinical protocols
of primary, secondary (specialized) and tertiary (highly specialized)
medical care for adults “Tuberculosis’]. [in Ukrainian].

3anopoxckuii MeguumMHekni xxypHan. Tom 21, Ne 4(115), nonb — aBryct 2019 .



	1
	Запорожский медицинский журнал. Том 21, № 4 (115), июль – август 2019 г.
	Редакционная коллегия
	Адрес редакции и издателя: Украина, 69035, г. Запорожье, пр. Маяковского, 26, ЗГМУ, e-mail: med.jur@zsmu.zp.uahttp://zmj.zsmu.edu.ua

	Zaporozhye Medical Journal. Volume 21, No. 4, July – August 2019
	Editorial Board


	2
	3
	Оригинальные исследования
	Коваленко Е. Л., Мелеховец О. К., Орловский В. Ф., Мелеховец Ю. В. [Коррекция функциональной способности миокарда при артериальной гипертензии в коморбидности с гиперурикемией и пойкилоцитозом]
	Сведения о статье
	УДК: 616.155.13-092:616.12-008.331.1-085.849.19
	Ключевые слова: артериальная гипертензия, гиперурикемия, пойкилоцитоз, функция левого желудочка, лазерная терапия.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 420–427
	DOI: 10.14739/2310-1210.2019.4.173151
	*E-mail: LS709@ukr.net

	Резюме
	Корекція функціональної здатності міокарда при артеріальній гіпертензії в коморбідності з гіперурикемією та пойкілоцитозом
	Ключові слова: артеріальна гіпертензія, гіперурикемія, пойкілоцитоз, функція лівого шлуночка серця, лазерна терапія.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 420–427

	Correction of functional capacity of myocardium in arterial hypertension associated with hyperuricemia and poikilocytosis comorbidities
	Key words: arterial hypertension, hyperuricemia, abnormal erythrocytes, left ventricular function, laser therapy.
	Zaporozhye medical journal 2019; 21 (4), 420–427


	Введение
	Цель работы
	Материалы и методы исследования
	Таблица 1. Общая характеристика исследуемых групп
	Рис. 1. Сонограмма левого желудочка, демонстрирующая вычисление индекса Теи в апикальной позиции по длинной оси.

	Результаты
	Рис. 2. Электронограмма образца крови пациента группы АГ: пойкилоцитоз 17,7 %. Увеличение ×2000.
	Рис. 3. Электронограмма образца крови пациента группы ГУ + АГ: пойкилоцитоз 24,4 %. Увеличение ×1200.
	Рис. 4. Электронограмма образца крови пациента группы АГ после проведения низкоинтенсивной лазерной терапии: пойкилоцитоз 15,1 %. Увеличение ×2500.
	Рис. 5. Электронограмма образца крови пациента группы ГУ + АГ после проведения низкоинтенсивной лазерной терапии: пойкилоцитоз 17,1 %. Увеличение ×2000.
	Таблица 2. Влияние внутривенной лазерной терапии на динамику показателей в исследуемых группах (Me [Q25; Q75], n = 82)

	Обсуждение
	Выводы
	Конфликт интересов
	Сведения об авторах
	Відомості про авторів
	Information about authors

	Список литературы
	References




	4
	Оригинальные исследования
	Візір В. А., Насоненко О. В., Садомов А. С. [Динаміка у процесі лікування концентрації тестостерону та пролактину, показників артеріального тиску й кардіоваскулярного ремоделювання в чоловіків із гіпертонічною хворобою та андрогенним дефіцитом]
	Відомості про статтю
	УДК: 616.12-008.331.1-039.61:[577.175.6+577.175.328]]-085
	Ключові слова: тестостерон, пролактин, артеріальна гіпертензія, ірбесартан, ніфедипін.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 428–436
	DOI: 10.14739/2310-1210.2019.4.173172
	*E-mail: vizir@zsmu.zp.ua

	Резюме
	Динамика в процессе лечения концентрации тестостерона и пролактина, показателей артериального давления и кардиоваскулярного ремоделирования у мужчин с гипертонической болезнью и андрогенным дефицитом
	Ключевые слова: тестостерон, пролактин, артериальная гипертензия, ирбесартан, нифедипин.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 428–436

	Dynamics of testosterone and prolactin levels, blood pressure and parameters of cardiovascular remodeling in hypertensive men with androgen deficiency in the course of treatment
	Key words: testosterone, prolactin, hypertension, irbesartan, nifedipine.
	Zaporozhye medical journal 2019; 21 (4), 428–436


	Вступ
	Мета роботи
	Матеріали і методи дослідження
	Рис. 1. Дизайн дослідження.

	Результати
	Рис. 2. Динаміка рівнів досліджуваних гормонів у пацієнтів із ГХ під впливом лікування.
	Рис. 3. Динаміка офісного артеріального тиску під впливом лікування.
	Рис. 4. Динаміка показників деформації міокарда ЛШ під впливом 12-тижневого антигіпертензивного лікування.
	Таблиця 1. Динаміка параметрів ДМАТ під впливом лікування
	Таблиця 2. Динаміка показників жорсткості артерій під впливом лікування
	Таблиця 3. Динаміка показників діастолічної функції під впливом лікування

	Обговорення
	Висновки
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	5
	Оригинальные исследования
	Пивовар С. М., Рудик Ю. С., Лозик Т. В., Гальчінська В. Ю., Ченчик Т. О. [Особливості визначення синдрому «низького трийодтироніну» при серцевій недостатності та його вплив на перебіг захворювання]
	Відомості про статтю
	УДК: 616.441-002:616.12-008.46
	Ключові слова: синдром «низького трийодтироніну», тиреотропний гормон, крива ROC, ризик, дилатація шлуночків, зворотний трийодтиронін, ехокардіографія, серцева недостатність.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 437–443
	DOI: 10.14739/2310-1210.2019.4.173178
	*E-mail: sn_p@ukr.net

	Резюме
	Особенности определения синдрома «низкого трийодтиронина» при сердечной недостаточности и его влияние на течение заболевания
	Ключевые слова: синдром «низкого трийодтиронина», тиреотропный гормон, кривая ROC, риск, дилатация желудочков, обратный трийодтиронин, эхокардиография, сердечная недостаточность.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 437–443

	The features of “low T” syndrome definition in a heart failure and its effect on a course of the disease
	Key words: euthyroid sick syndromes, thyrotropin, ROC curve, risk, dilatation, heart ventricles, reverse triiodothyronine, echocardiography, heart failure.
	Zaporozhye medical journal 2019; 21 (4), 437–443


	Вступ
	Мета роботи
	Матеріали і методи дослідження
	Результати
	Таблиця 1. Характеристика груп хворих на СН за наявністю СНТ (за критерієм Т<2,5 пмоль/л)
	Таблиця 2. Сироваткові концентрації тиреоїдних гормонів і ТТГ у хворих із СН
	Таблиця 3. Прогностична цінність сироваткових рівнів Ті Т (ROC-аналіз)
	Таблиця 4. Парне порівняння параметрів ROC-аналізу для T і Т
	Таблиця 5. Характеристика груп хворих на СН за наявністю СНТ (за критерієм Т ≤2,07 пмоль/л)

	Обговорення
	Висновки
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	6
	Original research
	Khukhlina O. S., Liakhovych O. D., Kaniovska L. V., Kaushanska O. V., Shuper V. O. [Features of the connective tissue metabolism, the content of adipokines and cytokeratin-18 in patients with non-alcoholic steatohepatitis combined with osteoarthritis and obesity]
	Article info
	UDC: 616.36-003.826-06:616.71-007.24]-018.2-008.9:613.24
	Key words: nonalcoholic steatohepatitis, connective tissue, adipokines, cytokeratin-18.
	Zaporozhye medical journal 2019; 21 (4), 444–448
	DOI: 10.14739/2310-1210.2019.4.173182
	*E-mail: oksanakhukhlina@gmail.com

	Abstract
	Особливості метаболізму сполучної тканини, вміст адипокінів і цитокератину-18 у хворих на неалкогольний стеатогепатит, що поєднаний з остеоартрозом та ожирінням
	Ключові слова: неалкогольний стеатогепатит, сполучна тканина, адипокіни, цитокератин-18.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 444–448

	Особенности метаболизма соединительной ткани, содержание адипокинов и цитокератина-18 у больных с неалкогольным стеатогепатитом, совмещенным с остеоартрозом и ожирением
	Ключевые слова: неалкогольный стеатогепатит, соединительная ткань, адипокины, цитокератин-18.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 444–448


	Relevance
	Aim
	Materials and methods
	Results
	Table 1. Indicators of metabolic state of connective tissue in NASH patients with obesity and osteoarthritis comorbidities (M ± m)
	Table 2. Indicators of the serum content of leptin, adiponectin and cytokeratin-18 in NASH patients with obesity and osteoarthritis comorbidities (M ± m)

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about the authors
	Відомості про авторів
	Сведения об авторах

	References



	7
	Оригинальные исследования
	Романчук О. П., Величко В. І., Бажора Я. І. [Реактивність кардіореспіраторної системи в пацієнтів із бронхіальною астмою за даними тестів із керованим диханням]
	Відомості про статтю
	УДК: 616.248:616.1/.2]-072.85
	Ключові слова: бронхіальна астма, спіроартеріокардіоритмографія, дихання тести.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 449–457
	DOI: 10.14739/2310-1210.2019.4.173191
	*E-mail: yana19_91@ukr.net

	Резюме
	Реактивность кардиореспираторной системы у пациентов с бронхиальной астмой по данным тестов с управляемым дыханием
	Ключевые слова: бронхиальная астма, спироартериокардиоритмография, дыхания тесты.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 449–457

	Reactivity of cardiorespiratory system in bronchial asthma patients according to the tests with respiratory maneuvers performance
	Key words: bronchial asthma, spiroarteriocardiorhythmography, breath tests.
	Zaporozhye medical journal 2019; 21 (4), 449–457


	Вступ
	Мета роботи
	Maтеріали і методи дослідження
	Таблиця 1. Поділ пацієнтів на групи

	Результати
	Таблиця 2. Дані клінічного дослідження крові пацієнтів із груп дослідження, Me (Q25; Q75)
	Таблиця 3. Дані біохімічного дослідження крові пацієнтів із груп дослідження, Me (Q25; Q75)
	Таблиця 4. Дані дослідження функції зовнішнього дихання в пацієнтів із груп дослідження, Me (Q25; Q75)
	Таблиця 5. Дані морфометричного дослідження пацієнтів із груп дослідження, Me (Q25; Q75)
	Таблиця 6. Зміни показників ВСР у пацієнтів із груп дослідження під час тестів із керованим диханням, Me (Q25; Q75)
	Таблиця 7. Зміни показників чутливості артеріального барорефлексу в пацієнтів із груп дослідження під час тестів із керованим диханням, Me (Q25; Q75)
	Таблиця 8. Зміни показників ВД у пацієнтів груп, що досліджували, при виконанні тестів із керованим диханням, Me (Q25; Q75)
	Таблиця 9. Зміни показників патерну дихання в пацієнтів із груп дослідження під час тестів із керованим диханням
	Таблиця 10. Зміни показників синхронізації кардіореспіраторної системи в пацієнтів із груп дослідження під час тестів із керованим диханням, Me (Q25; Q75)

	Обговорення
	Висновки
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	8
	Original research
	Berezenko V. S., Mykhailiuk Kh. Z., Rossokha Z. І., Kyriachenko S. P. [Correlation of polymorphous variants (ApaI, TagI, BsmI) of the VDR receptor gene with the vitamin D level and liver fibrosis in children with autoimmune hepatitis]
	Article info
	UDC: 616.36-002.16-018-053.2:612.015.6
	Key words: children, autoimmune hepatitis, fibrosis, vitamin D, genetic polymorphism, VDR gene.
	Zaporozhye medical journal 2019; 21 (4), 458–465
	DOI: 10.14739/2310-1210.2019.4.173196
	*E-mail: x_volocuga@ukr.net

	Abstract
	Зв’язок поліморфних варіантів (ApaI, TagI, BsmI) гена рецептора VDR із рівнем вітаміну D і фіброзом печінки в дітей з автоімунним гепатитом
	Ключові слова: діти, автоімунний гепатит, фіброз, вітамін D, поліморфізм генів, ген VDR.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 458–465

	Связь полиморфных вариантов (ApaI, TagI, BsmI) гена рецептора VDR с уровнем витамина D и фиброзом печени у детей с аутоиммунным гепатитом
	Ключевые слова: дети, аутоиммунный гепатит, фиброз, витамин D, полиморфизм генов, ген VDR.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 458–465


	Introduction
	The aim
	Materials and methods
	Table 1. Composition of the template mixtures for RFLP analysis 
	Fig. 1. Electrophoregram of the distribution of VDR BsmI (rs1544410) G/A restriction fragments.
	Fig. 2. Electrophoregram of the distribution of VDR TaqI (rs731236) T/C restriction fragments.
	Fig. 3. Electrophoregram of the distribution of VDR ApaI (rs7975232) A/C restriction fragments.

	Results
	Fig. 4. Distribution of children with AIH by the stage of fibrosis (n = 51), (%).
	Table 2. Frequency distribution of the alleles and genotypes of the AраI, TagI and BsmI polymorphisms of the VDR gene in children with autoimmune hepatitis (abs., %)
	Table 3. Vitamin D levels in children with autoimmune hepatitis depending on the stage of fibrosis, abs., %
	Table 4. Distribution of children by the ApaI, TagI and BsmI polymorphic variants of the VDR gene depending on the stage of liver fibrosis by the METAVIR score, abs.,%
	Table 5. Vitamin D levels in children with autoimmune hepatitis depending on the polymorphic variant of the VDR gene, M ± m, ng/ml
	Table 6. Vitamin D levels depending on the genotype combinations of the ApaI, TagI and BsmI variants of the VDR gene, abs., M ± m, ng/ml
	Table 7. Distribution of children by the METAVIR fibrosis score depending on combinations of the ApaI, TagI and BsmI allelic variants of the VDR gene, abs.,%

	Discussion
	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	9
	Original research
	Ilchenko S. I., Fialkovska A. O., Zhukova L. O. [Is protracted bacterial bronchitis a new nosological group or an old problem of differential diagnosis of chronic cough in children?]
	Article info
	UDC: 616.233-002-022-039.33:616.921.5:616.24-008.4-036.1]-079.4-053.2
	Key words: cough, bronchitis, chronic bronchitis, child.
	Zaporozhye medical journal 2019; 21 (4), 466–470
	DOI: 10.14739/2310-1210.2019.4.173341
	*E-mail: ilchensv@gmail.com

	Abstract
	Затяжні бактеріальні бронхіти – нова нозологічна група або старі проблеми диференційної діагностики хронічного кашлю в дітей?
	Ключові слова: кашель, затяжний бактеріальний бронхіт, рецидивний бронхіт, хронічний бронхіт, діти.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 466–470

	Затяжные бактериальные бронхиты – новая нозологическая группа или старые проблемы дифференциальной диагностики хронического кашля у детей?
	Ключевые слова: кашель, бронхит, хронический бронхит, дети.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 466–470


	Introduction
	The purpose
	Materials and methods
	Results
	Fig. 1. The structure of the identified microflora (%) in the bronchoalveolar lavage fluid of patients.
	Fig. 2. Aerococcus viridans are gram-positive, arranged in pairs and tetrads (photo, contrast microscopy, ×400).

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	10
	Original research
	Shumna T. Ye., Levchuk T. O., Kamyshnyi O. M. [Analysis of COL1A1_1 gene (rs1107946) polymorphism as a risk factor for low birth weight]
	Article info
	UDC: 616-053.31-056.253-02-07:575.174.015.3
	Key words: allelic genes, genotyp, collagen, thinness, babies.
	Zaporozhye medical journal 2019; 21 (4), 471–477
	DOI: 10.14739/2310-1210.2019.4.173342
	*E-mail: tatyana0702@gmail.com

	Abstract
	Аналіз поліморфізму гена COL1A1_1 (rs1107946) як фактора ризику народження дітей з малою масою тіла
	Ключові слова: алельні гени, генотипи, колаген, низька вага, діти.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 471–477

	Анализ полиморфизма гена COL1A1_1 (rs1107946) как фактор риска рождения детей с низкой массой тела
	Ключевые слова: аллельные гены, генотипы, коллаген, низкий вес, дети.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 471–477


	Introduction
	Objective
	Materials and methods
	Results
	Fig. 1. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among babies of the 1st group.
	Fig. 2. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among the 2nd group babies.
	Fig. 3. Distribution of genotypes of type 1 collagen (COL1A1_1) gene among the 3rd group babies.
	Fig. 4. Distribution of the CC genotype depending on the birth weight.
	Fig. 5. Distribution of the CA genotype depending on the birth weight.
	Fig. 6. Distribution of the AA genotype depending on the birth weight.
	Fig. 7. Frequency of COL1A1_1 CA (rs1107946) collagen gene polymorphism identification.
	Fig. 8. Comparative characteristics of the allele frequency of the COL1A1_1 gene (rs1107946) polymorphism in the world population.
	Fig. 9. Comparative characteristic of the AA, CA, CC genotypes frequency of the COL1A1_1 gene (rs1107946) polymorphism in the world population.
	Table 1. Characterization of genotypes of the COL1A1_1 gene (rs1107946) polymorphism (abs./%)
	Table 2. Distribution of the allele frequencies among the babies according to multiplicative inheritance models

	Discussion
	Conclusions
	Conflicts of interest
	Information about the authors
	Відомості про авторів
	Сведения об авторах

	References



	11
	Original research
	Abaturov O. Ye., Vakulenko L. I., Kunak О. V. [Endothelial dysfunction in children with pyelonephritis]
	Article info
	UDC: 616.61-002-053.2:616.13:611.018.74-008.6
	Key words: endothelial dysfunction, pyelonephritis, vascular endothelium, vasodilatation, children.
	Zaporozhye medical journal 2019; 21 (4), 478–483
	DOI: 10.14739/2310-1210.2019.4.173343
	*E-mail: vakulenkol@ukr.net

	Abstract
	Ендотеліальна дисфункція в дітей із пієлонефритом
	Ключові слова: ендотеліальна дисфункція, гострий пієлонефрит, хронічний пієлонефрит, проба з ендотелійзалежною вазодилятацією, діти.
	Эндотелиальная дисфункция у детей с пиелонефритом
	Ключевые слова: эндотелиальная дисфункция, острый пиелонефрит, хронический пиелонефрит, проба с эндотелийзависимой вазодилатацией, дети.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 478–483

	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 478–483


	Introduction
	Aim
	Materials and methods
	Results
	Table 1. Dynamics of brachial artery diameter during endothelium-dependent vasodilation test in children with pyelonephritis
	Table 2. Distribution of response variants to endothelium-dependent vasodilatation test in children with pyelonephritis 
	Table 3. Dynamics of linear blood flow rate during endothelium-dependent vasodilatation test in children with pyelonephritis
	Table 4. Dynamics of the resistance index during endothelium-dependent vasodilatation test in children with pyelonephritis

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	12
	Оригинальные исследования
	Маркін Л. Б., Шатилович К. Л., Семенина Г. Б. [Профілактика невиношування вагітності після індукції овуляції в жінок з ендокринним непліддям в анамнезі]
	Відомості про статтю
	УДК: 618.39-084:618.3-085
	Ключові слова: індукція овуляції, гіперандрогенія, гіперпролактинемія, гіпоталамо-гіпофізарна система, невиношування вагітності.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 484–490
	DOI: 10.14739/2310-1210.2019.4.173345
	*E-mail: shatik2@ukr.net

	Резюме
	Профилактика невынашивания беременности после индукции овуляции у женщин с эндокринным бесплодием в анамнезе
	Ключевые слова: индукция овуляции, гиперандрогения, гиперпро-лактинемия, гипоталамо-гипофизарная система, беременности осложнения.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 484–490

	Prevention of miscarriage following ovulation induction in women with endocrine infertility in anamnesis
	Key words: induction of ovulation, hyperandrogenism, hyperprolactinemia, hypothalamic-pituitary insufficiency, miscarriage.
	Zaporozhye medical journal 2019; 21 (4), 484–490


	Вступ
	Мета роботи
	Матеріали і методи дослідження
	Результати
	Таблиця 1. Частота ускладнень перебігу першого триместру вагітності, n (%)
	Рис. 1. Концентрація β-ХГ (мМО/мл) у пацієнток підгрупи ГГН із невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 2. Концентрація П (нг/мл) у пацієнток підгрупи ГГН із невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 3. Концентрація β-ХГ (мМО/мл) у пацієнток підгрупи ГПРЛ із невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 4. Концентрація П (нг/мл) у пацієнток підгрупи ГПРЛ із невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис.5. Вагітність 3–4 тижні. Візуалізація жовтих тіл в обох яєчниках.
	Рис. 6. Вагітність 5–6 тижнів. Ретрохоріальна гематома.
	Рис. 7. Концентрація П (нг/мл) у пацієнток підгрупи ГА з невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 8. Концентрація β-ХГ (мМО/мл) у пацієнток підгрупи ГА з невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 9. Концентрація ДГЕА-С (мкг/дл) у пацієнток підгрупи ГА з невиношуванням і пацієнток із фізіологічним перебігом вагітності.
	Рис. 10. Концентрація Т (нмоль/л) у пацієнток підгрупи ГА з невиношуванням і пацієнток із фізіологічним перебігом вагітності.

	Обговорення
	Висновки
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	13
	Оригинальные исследования
	Горбань Н. Е., Задорожная Т. Д., Вовк И. Б., Кондратюк В. К., Килихевич С. Н. [Иммуногистохимические особенности экспрессии циклооксигеназы-2 при гиперплазии эндометрия без атипии]
	Сведения о статье
	УДК: 618.14:612.627.015.1
	Ключевые слова: гиперплазия эндометрия, циклооксигеназа-2, иммуногистохимия.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 491–498
	DOI: 10.14739/2310-1210.2019.4.173346
	*E-mail: ngorban@i.ua

	Резюме
	Імуногістохімічні особливості експресії циклооксигенази-2 при гіперплазії ендометрія без атипії
	Ключові слова: гіперплазія ендометрія, циклооксигеназа-2, імуногістохімія.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 491–498

	Immunohistochemical features of cyclooxygenase-2 expression in endometrial hyperplasia without atypia
	Key words: endometrial hyperplasia, cyclooxygenase-2, immunohisto-chemistry.
	Zaporozhye medical journal 2019; 21 (4), 491–498


	Введение
	Цель работы
	Материалы и методы исследования
	Результаты
	Рис. 1. Железистая гиперплазия эндометрия без атипии на фоне лимфоплазмоцитарной инфильтрации. Окрашивание гематоксилин-эозином. Микрофотография. Ув. х200.
	Рис. 2. Железистая гиперплазия эндометрия без атипии на фоне нарушения псевдостратификации и десквамации эпителия. Окрашивание гематоксилин-эозином. Микрофотография. Ув. х200.
	Рис. 3. Железистая гиперплазия эндометрия без атипии на фоне воспалительного процесса. Лизис структурных элементов эпителия желез. Окрашивание по ван Гизону. Микрофотография. Ув. х200.
	Рис. 4. Участок железистой гиперплазии эндометрия без атипии с железисто-кистозными структурами на фоне воспалительного процесса. Окрашивание гематоксилин-эозином. Микрофотография. Ув. х100.
	Рис. 5. Железисто-кистозная гиперплазия эндометрия без атипии на фоне воспалительного процесса. Положительная экспрессия СD-138 в плазматических клетках. Микрофотография. Ув. х100.
	Рис. 6. Железистая гиперплазия эндометрия без атипии с очагом стромальной гиперплазии на фоне воспалительного процесса. Положительная экспрессия СD-138 в плазматических клетках. Микрофотография. Ув. х200.
	Рис. 7. Степень экспрессии ЦОГ-2 у пациенток репродуктивного возраста с гиперплазией эндометрия без атипии.
	Рис. 8. Железистая гиперплазия эндометрия без атипии. Гетерогенная экспрессия ЦОГ-2 в строме (диффузно 0-1 балла) с микроочагом экспрессии ЦОГ-2 средней степени (2 балла). Микрофотография. Ув. х100.
	Рис. 9. Железисто-кистозная гиперплазия эндометрия без атипии. Слабо выраженная экспрессия ЦОГ-2 в строме (0-1 балл). Микрофотография. Ув. х200.
	Рис. 10. Стромальная гиперплазия эндометрия без атипии. Очаги с единичными железами экспрессирования ЦОГ-2 (1–2 балла). Микрофотография. Ув. х200.
	Рис. 11. Стромальная гиперплазия эндометрия без атипии. Экспрессия ЦОГ-2 в железе (1–2 балла). Микрофотография. Ув. х200.
	Рис. 12. Железисто-кистозная гиперплазия эндометрия без атипии. Экспрессия ЦОГ-2 в железе (1–2 балла). Микрофотография. Ув. х100.
	Рис. 13. Очаг железистой гиперплазии эндометрия без атипии. Экспрессия ЦОГ-2 в железе (2 балла). Микрофотография. Ув. х100.
	Таблица 1. Сравнительная характеристика свойств ЦОГ-1 и ЦОГ-2

	Обсуждение
	Выводы
	Конфликт интересов
	Сведения об авторах
	Відомості про авторів
	Information about authors

	Список литературы
	References




	14
	Original research
	Riazanov D. Yu., Mamunchak O. V. [Dynamics of endothelial dysfunction indices before and after operation in patients with varicose disease of the lower extremities]
	Article info
	UDC: 617.58-007.64:611.018.74:616-008-089-059-089.168.1
	Key words: lower extremity, varicose vein, endothelium vascular.
	Zaporozhye medical journal 2019; 21 (4), 499–503
	DOI: 10.14739/2310-1210.2019.4.173349
	*E-mail: riazanovzm@gmail.com

	Abstract
	Динаміка показників ендотеліальної дисфункції до та після операції у хворих на варикозну хворобу нижніх кінцівок
	Ключові слова: нижні кінцівки, варикозна хвороба, ендотелій судинний.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 499–503

	Динамика показателей эндотелиальной дисфункции до и после операции у больных варикозной болезнью нижних конечностей
	Ключевые слова: нижние конечности, варикозная болезнь, эндотелий сосудистый.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 499–503


	Introduction
	The purpose
	Material and methods
	Results
	Table 1. Results of endothelial dysfunction indices determination before surgery depending on the LEVVD clinical class
	Table 2. Results of endothelial dysfunction indices determination in the long-term after the operation depending on the clinical class of LEVVD

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	15
	Original research
	Knysh O. V., Isaienko O. Yu., Babych Ye. M., Popov M. M. [Staphylococcal proliferation and biofilm formation in vitro under the influence of cell-free extracts of probiotic origin]
	Article info
	UDC: 579.861.2:579.262: 577.18.04: 615.372
	Key words: cell-free system, cell proliferation, biofilm, probiotic, Bifidobacterium bifidum, Lactobacillus reuteri, Staphylococсus aureus, Staphylococсus epidermidis.
	Zaporozhye medical journal 2019; 21 (4), 504–510
	DOI: 10.14739/2310-1210.2019.4.173350
	*E-mail: knysh_oksana@ukr.net

	Abstract
	Проліферація та біоплівкоутворення стафілококів in vitro під впливом безклітинних екстрактів пробіотичного походження
	Ключові слова: безклітинні екстракти, проліферація, біоплівкоутворення, деривати пробіотиків, Bifidobacterium bifidum, Lactobacillus reuteri, Staphylocoсcus aureus, Staphylocoссus epidermidis.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 504–510

	Пролиферация и биопленкообразование стафилококков in vitro под влиянием бесклеточных экстрактов пробиотического происхождения
	Ключевые слова: бесклеточные экстракты, пролиферация, биопленкообразование, дериваты пробиотиков, Вifidobacterium bifidum, Lactobacillus reuteri, Staphylocoсcus aureus, Staphylocoсcus epidermidis.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 504–510


	Introduction
	The aim
	Materials and methods
	Results
	Fig. 1. The effect of cell-free extracts on the proliferation of S. aureus. Data are presented as average ΔOD (optical density changes within 24 hours) of the test and control samples.
	Fig. 2. The effect of cell-free extracts on the proliferation of S. epidermidis. Data are presented as average ΔOD (optical density changes within 24 hours) of the test and control samples.
	Fig. 3. The effect of cell-free extracts on the biofilm formation by S. aureus. Data are presented as average OD of the test and control samples.
	Fig. 4. The effect of cell-free extracts on the biofilm formation by S. epidermidis. Data are presented as average OD of the test and control samples.

	Discussion
	Conclusions
	Funding
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	16
	Оригинальные исследования
	Волошин Ю. О., Карпачова Н. І., Замула А. Ю. [Забезпечення права ув’язнених на належну медичну допомогу]
	Відомості про статтю
	УДК: 343.261-052-08
	Ключові слова: право на медичну допомогу, хворого права, охорона здоров’я, заарештовані.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 511–516
	DOI: 10.14739/2310-1210.2019.4.173351
	*E-mail: voloshinua@ukr.net

	Резюме
	Обеспечение права заключенных на надлежащую медицинскую помощь
	Ключевые слова: право на медицинскую помощь, больного права, здравоохранение, заключенные.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 511–516

	Ensuring the right of prisoners to appropriate medical care
	Key words: the right to medical care, patient rights, health care, prisoners.
	Zaporozhye medical journal 2019; 21 (4), 511–516


	Вступ
	Мета роботи
	Методи дослідження
	Результати
	Висновки
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	17
	Basic research
	Sampiiev A. M., Davitavian N. A., Nikiforova Ye. B., Yakuba Yu. F. [Quantitative determination of 0.05 % chlorhexidine solution by capillary electrophoresis]
	Article info
	UDС: 615.1:615.21/26
	Key words: chlorhexidine, capillary zone electrophoresis, biguanides, amidines, antiseptics.
	Zaporozhye medical journal 2019; 21 (4), 517–521
	DOI: 10.14739/2310-1210.2019.4.173352
	*E-mail: sampiev_abdul@mail.ru

	Abstract
	Кількісне визначення 0,05 % розчину хлоргексидину методом капілярного електрофорезу
	Ключові слова: хлоргексидин, капілярний електрофорез, бігуанідини, амідини, антисептичний засіб.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 517–521

	Количественное определение 0,05 % раствора хлоргексидина методом капиллярного электрофореза
	Ключевые слова: хлоргексидин, капиллярный электрофорез, бигуанидины, амидины, антисептическое средство.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 517–521


	Introduction
	The purpose
	Materials and methods
	Results
	Fig. 1. Electrophoregram of the solution of SS of chlorhexidine (peak 2 – chlorhexidine).
	Fig. 2. Electrophoregram of 0.05% chlorhexidine solution (peak 2 – chlorhexidine).
	Fig. 3. Calibration graph of the peak area dependence on the chlorhexidine concentration in the solution.
	Table 1. The results of determining the basic parameters of the suitability of the electrophoretic system
	Table 2. Results of quantitative determination of chlorhexidine in model mixtures
	Table 3. Results of validation of the electrophoretic technique in the parameter Precision (intermediate precision) in model mixtures
	Table 4. Results of statistical processing of the method for quantitative determination of 0.05 % solution of chlorhexidine (n = 6, P = 95 %) in real samples

	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	18
	Обзоры
	Кас’ян В. В., Черкун О. Ю., Ситнік Д. А., Шейко В. Д. [Хірургічна тактика при гострому панкреатиті, що ускладнений асцит-перитонітом]
	Відомості про статтю
	УДК: 616.37-002-036.11-06:616.381-002-03:617-037
	Ключові слова: панкреатит, асцит, перитоніт, дренування, черевна порожнина.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 522–527
	DOI: 10.14739/2310-1210.2019.4.173353
	*E-mail: kasianv88@gmail.com

	Резюме
	Хирургическая тактика при остром панкреатите, осложненном асцит-перитонитом
	Ключевые слова: панкреатит, асцит, перитонит, дренирование, брюшная полость.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 522–527

	Surgical tactics with acute pancreatitis complicated ascites-peritonitis
	Key words: pancreatitis, ascites, peritonitis, drainage, peritoneal.
	Zaporozhye medical journal 2019; 21 (4), 522–527


	Вступ
	Мета роботи
	Матеріали і методи дослідження
	Висновки
	Фінансування
	Конфлікт інтересів
	Відомості про авторів
	Сведения об авторах
	Information about authors

	Список літератури
	References




	19
	Обзоры
	Кожухов С. Н., Пархоменко А. Н. [Возможности фармакологической защиты миокарда при синдроме ишемии-реперфузии в эксперименте и клинической практике]
	Сведения о статье
	УДК: 616.127-005.8-036.11-002.4:612.172:615.22
	Ключевые слова: инфаркт миокарда, реперфузия, фармакологические вмешательства.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 528–537
	DOI: 10.14739/2310-1210.2019.4.173356
	*E-mail: s.kozhukhov@i.ua

	Резюме
	Можливості фармакологічного захисту міокарда при синдромі ішемії-реперфузії в експерименті та клінічній практиці
	Ключові слова: інфаркт міокарда, реперфузія, фармакологічні втручання.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 528–537

	Pharmacological approaches to the prevention of myocardial ischemia-reperfusion injury in experimental study and clinical practice
	Key words: myocardial infarction, reperfusion, drug therapy.
	Zaporozhye medical journal 2019; 21 (4), 528–537


	Введение
	Цель работы
	Выводы
	Конфлікт інтересів
	Сведения об авторах
	Відомості про авторів
	Information about authors

	Список литературы
	References




	20
	Review
	Ashcheulova T. V., Demydenko H. V., Herasymchuk N. M., Rezunenko Yu. K., Kochubiei O. A., Ambrosova T. M. [Diastolic dysfunction: from the discovery to the latest updates]
	Article info
	UDC: 616.127:616.124.2-008.6
	Key words: heart failure, ventricular dysfunction, echocardiography, diagnosis, therapeutics, prognosis.
	Zaporozhye medical journal 2019; 21 (4), 538–545
	DOI: 10.14739/2310-1210.2019.4.173358
	*E-mail: tatiana.ashcheulova@gmail.com

	Abstract
	Діастолічна дисфункція: від відкриття до останніх оновлень
	Ключові слова: серцева недостатність, шлуночкова дисфункція, ехокардіографія, діагностика, лікування, прогноз.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 538–545

	Диастолическая дисфункция: от открытия до последних обновлений
	Ключевые слова: сердечная недостаточность, желудочковая дисфункция, эхокардиография, диагностика, лечение, прогноз.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 538–545


	Introduction
	Aim
	Fig. 1. Assessment of diastolic function via echocardiography (Modified from S. F. Nagueh, et al, 2016).
	Table 1. Doppler indices values for the grade of DD differentiation [24,25]
	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References



	21
	Обзоры
	Кузьменко Т. С. [Аналіз сучасного стану проблеми післяопераційних легеневих ускладнень в абдомінальній хірургії]
	Відомості про статтю
	УДК: 616.24-06-089.168:617.55
	Ключові слова: післяопераційні ускладнення, вентиляція легень, профілактика розвитку легеневих ускладнень.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 546–553
	DOI: 10.14739/2310-1210.2019.4.173360
	*E-mail: tatianakuzmenko1212@gmail.com

	Резюме
	Анализ современного состояния проблемы послеоперационных легочных осложнений в абдоминальной хирургии
	Ключевые слова: послеоперационные осложнения, вентиляция легких, профилактика развития легочных осложнений.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 546–553

	Analysis of the current state of the postoperative pulmonary complications issue in abdominal surgery
	Key words: postoperative complications, mechanical ventilation, prevention of pulmonary complications.
	Zaporozhye medical journal 2019; 21 (4), 546–553


	Вступ
	Мета роботи
	Висновки
	Конфлікт інтересів
	Відомості про автора
	Сведения об авторе
	Information about author

	Список літератури
	References




	22
	Обзоры
	Носивец Д. С. [Экспериментальные модели патологии хрящевой ткани]
	Сведения о статье
	УДК: 616-018.3-092.9
	Ключевые слова: имитация пациента, остеоартроз.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 554–560
	DOI: 10.14739/2310-1210.2019.4.173362
	*E-mail: dsnosivets@ukr.net

	Резюме
	Експериментальні моделі патології хрящової тканини
	Ключові слова: експериментальна модель, остеоартроз.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 554–560

	Experimental models of cartilage tissue pathology
	Key words: patient simulation, osteoarthritis.
	Zaporozhye medical journal 2019; 21 (4), 554–560


	Введение
	Цель работы
	Материалы и методы исследования
	Результаты
	Таблица 1. Экспериментальные модели спонтанного остеоартроза у животных
	Таблица 2. Экспериментальные модели патологии хрящевой ткани у животных путем введения химических веществ
	Таблица 3. Экспериментальные модели патологии хрящевой ткани у животных путем хирургических методик

	Выводы
	Конфликт интересов
	Сведения об авторе
	Відомості про автора
	Information about author

	Список литературы
	References




	23
	Case report
	Raznatovska O. M., Shalmina M. O., Fedorets A. V., Shalmin O. S., Potapenko M. S. [Peculiarities of multidrug-resistant tuberculosis on the background of idiopathic pulmonary fibrosis (a clinical case report)]
	Article info
	UDC: 616.24-002.5.015.8-06:616.24-002.17]-07-092
	Key words: idiopathic pulmonary fibrosis, multi-drug resistant tuberculosis.
	Zaporozhye medical journal 2019; 21 (4), 561–564
	DOI: 10.14739/2310-1210.2019.4.173363
	*E-mail: raxnatovskaya@gmail.com

	Abstract
	Особливості перебігу мультирезистентного туберкульозу на тлі ідіопатичного легеневого фіброзу (клінічний випадок)
	Ключові слова: ідіопатичний легеневий фіброз, мультирезистентний туберкульоз.
	Запорізький медичний журнал. – 2019. – Т. 21, № 4(115). – С. 561–564

	Особенности течения мультирезистентного туберкулеза на фоне идиопатического легочного фиброза (клинический случай)
	Ключевые слова: идиопатический легочной фиброз, мультирезистентный туберкулез.
	Запорожский медицинский журнал. – 2019. – Т. 21, № 4(115). – С. 561–564


	Introduction
	Objective
	Materials and methods
	Results of own observations
	Fig. 1. Chest X-ray in a week after hospitalization.

	Discussion
	Conclusions
	Conflicts of interest
	Information about authors
	Відомості про авторів
	Сведения об авторах

	References




