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THiyiaTvnea "AnepriyHmi puHiT i vioro Brims Ha actmy” (“Allergic Rhinitis and its Impact on Asthma” — ARIA) 6ynia 3aro-
4aTKkoBaHa rig Jac cemiHapy BcecBiTHROI opraHizadii oxopoHu 3430pos’s (BOO3) B 1999 poui. lMoyatkosi yini 6ymm: (I)
3anporioHyBaTv HOBY Kiacugikauito anepridyHoro puHity, (II) po3sumHyTH KOHLUENLito CyryTHIX 3aXBOPoBaHb Mnpu acTmi 1a
PyHITI i (1II) po3pobuTH KEPIBHI NPUHLMIYN A/15 3aLIKaB/IEHUX CTOPIH 3 METOIO 1/106a/1bHOr0 BUKOPUCTAHHS B YCIX KpaiHax
i rpynax HacenerHs. MpoekT ARIA — rioLumperHmi i BripoBamkeHmwi B 6inibLy Hix 70 kpaiHax CBiTy, — B AaHui Yac 30cepe-
[DKYETLCS] Ha 3aCTOCYBaHHI HOBUX TEXHOJIONVI A/151 PO3BUTKY iHANBIAYANI30BaHOI i MpOrHOCTUYHOI MeEaULMHY, CUrHasIbHa
mepexa "MASK” (MACVIA (Contre les MAladies Chroniques pour un Vleillissement Actif)-ARIA Sentinel NetworK) Buko-
pUCTOBYE MObI/IbHI TEXHOJIOTIT A4/19 PO3POOKN CXEM MEAMYHOI AOMOMOIY, 3 TUM LYOO AOCAITH JIiKYBaHHS PUHITY Ta acTMum
bararornpoginibHOI rpyrioro crieyianictis abo camumu nawieHTamu. foaatok (Android i I0S) goctyrniHmi B 20 KpaiHax Ha
15 moBax CBITY. Y HbOMY BUKOPUCTOBYETHCS Bi3yasibHa aHa/lorosa LKasa 4151 OLiHKY KOHTPOJTIO CUMITTOMIB | rpoayKTuB-
HOCTI ripavyi, @ TakoX K/TiHIYHa CUCTEMA MIATPUMKN MPMUHSITTS pilueHb. [JOAATOK IHTErpOBaHO B M/IaHLLETH, LYO YMOXIINB-
JIOKOTb CrIIBMPAaLIO 3 JIIKaPSMN Ta [HLIMMY MEANYHUMM ripaliBHuKamy. CTpaTterisi po3LWMpPEHHS MacllTablB 3acHoBaHa Ha
peKkomMerAaLlisx EBPonericbkoro iHHOBaLiliHOro NapTHEPCTBa 3 aKTUBHOIO | 340pOBOro CTapiHHs. MeTa HOBITHBOro nifxo-
4y ARIA rionisirae B Tomy, 1406 336e3re4uT aKTUBHWUA | 340P0BUY CrIOCIO XXUTTS NMaLiEHTIB 3 PUHITOM, HE3A/IEXHO Bif iX
BIKy, CTati 4 couiasibHO-EKOHOMIYHOIO CTatycy, TMM CaMUM 040JIaBLUMN COLjiasibHy HEPIBHICTb y cihepi OXOpOoHM 340po-
B'S, 1O BUHMKAE B PE3Y/IbTATI Lii€i XBOPOOM.

Knrouogi cnoBa: ARIA, puHiT, IKT, EIP 3 AHA, mob6insHi TexHonorii, AIRWAYS ICPs

LumyeaHHs npu amecmauii kadpig: B. bapsunosuy, B. Yon’sk, | [oeyHcbka, [l. AwuHa, |. Katdawes, T. YmaHeus,
/M. 3abonnomHa, C. 3aukos, I. Acade, K. baxepm, A.bBedbpyk, [I.KaHonika, T. Kacane, A.Kpys, B. ®okkeHc, [l. XenniHec,
b. CamoniHebkul, XK. Bycke. IHmeepogaHi cxemu mMeduyHOi doromoau 0151 MPO2HOCMUYHOI MeOUUUHU POMsi20M XUMmMme80o20 UUKITY
(mpoezpamHuti dokymeHm “Aria — 2016”) // lpobnemu exkonoeii i meduyuHu. — 2017. — T. 21, Ne 5-6. — C. 3-8.
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Bctyn

MauieHTn, nikapi Ta iHWI NpauiBHUKN CEPU OXOPOHM
300pPOB’A CTUKaKTLCA 3 Pi3HUMM BapiaHTamu MikyBaHHA na-
uieHTiB 3 AP. Lle 06yMOBMIOE BUHWMKHEHHS 3HAYHKX BiaMiH-
HOCTEN B KMiHiYHIM NpaKTUL, i NauieHT! YacTo He3a40BOSEHI
nikyBaHHAM. |HiLiaTBa “AnepriyHnin puHIT i AOro BNNMB Ha
actmy” (“Allergic Rhinitis and its Impact on Asthma” — ARIA)
6yna 3anoyaTkoBaHa nig, Yac cemiHapy BcecBiTHbOI opraHi-
3auii oxopoHu aaopos'a (BOO3) B 1999 poui. Ti meToto 6yrno
HagaTh KEPIBHMLUTBO 3 OiarHOCTUKK Ta NiKyBaHHA anepriyHo-
ro puHITY, acTMu Ta CynyTHiX 3axsoptoBaHb [1, 2]. Y 2008
poui ARIA 6yrio OHOBMEHO 3 BUKOPUCTaHHSAM Ti€l X cucTemm
pekomeHgauin [1, 3). Y pegakuii Big 2010 p., ARIA crana
nepLUIMM KEpIiBHULTBOM 3 XPOHIYHMX PECMipaTOpPHUX 3axBO-
ptoBaHb 3 BuKopucTaHHsaM cuctemn GRADE (Mpapauis pe-
KOMEeHAaLi, OLiHOK Ta eTaniB po3BUTKY) — NepedoBoi Me-
TOAWKW OLiHKN [oKa30Boi 6a3m [4, 5).

ARIA, nowwupeHa i BnpoBampkeHa B 6inbLu Hix 70 kpa-
iHax cBiTy [6), B AaHMIN Yac 30Cepe;KyeTbCA Ha peanisa-
Uil HOBMX TEXHOMOrIN AN pO3BUTKY iHAWBIQYyani3oBaHoOI i
NPOrHOCTMYHOI MeauuuHi. CurHanbHa Mepexa MASK
(MACVIA (Contre les MAladies Chroniques pour un
Vieillissement Actif)-ARIA Sentinel NetworK) BukopucTto-
BY€ MODinbHi TeXHoMorii Ans po3pobKkn CXeM MELUYHOI
JOMoMoru, 3 TUM LWo6 J0CArTM NiKyBaHHA PUHITY Ta acT-
Mu GaraTonpodinbHoi rpynot cneuianictis abo cammmm
nauieHtamum [7, 8].

Merta HoBiTHboro nigxoay ARIA nonsirae B Tomy, 106
3a6e3ne4nTn akKTMBHUI i 300POBUIA CNOCiB XUTTSA NaLjieH-
TiB 3 PUHITOM, HE3anexHo Bia X BiKy, CTaTi YM coujianbHO-
€KOHOMIYHOro cTaTycy, TUM CaMMMm NoJonasLUKn coujianb-

HY HepiBHICTb Y cdhepi OXOPOHU 300POB'S, O BUHUKAE Y
pesynbTarTi Uuiei xBopobu.

1. AIRWAYS ICPs: nonituyHa nporpama ARIA-
2016

Y 2012 poui €Bponericbka KOMiCid 3anodvaTkyBana
€Bporneicbke iHHOBaLiHE NapTHEPCTBO 3 aKTUBHOIO i
3goposoro ctapiHHs (EIP 3 AHA, [onosHi ynpaeniHHA
Santé i Connect) ana NiaBULWEHHSA KOHKYPEHTOCNPOMOX-
HocTi €C i BupilleHHs couianbHUX NpoGnem Ha OCHOBI
pocnigpkeHb Ta iHHoBauin [9]. MNMnan [in B3 npucesyeHo
PO3LUMPEHHIO | MOLUMPEHHIO AOCBIAY YCMiWHMX iIHHOBaLin-
HUX iHTErpoBaHWX Mogenem MeauvyHoi AOoNoMorv npwu
XPOHIYHUX 3aXBOPIOBaHb cepen MiTHIX NauieHTiB, BUKOpU-
CTOBYIOUM XPOHIYHI pecnipaTopHi 3axBoptoBaHHs (XP3) y
SKOCTi NiINOTHOT Moaeni.

AIRWAYS ICPs (IHTerpoBaHi cxemu BeQeHHs nauieH-
TiB 3 3aXBOPIOBAHHAMU AMXanbHUX LWUNAXIB) € iHCTPYMEH-
TOM 34iCHEHHA peani3auii npoekty. OCHOBHE 3aBAaHHA
AIRWAYS-ICPs - pospobka anroputmie 6aratoranyse-
Boro meguyHoro gornsaay (ICPs) y nikyBaHHi puHIiTY, acT-
MW | CYyNyTHIX 3axXBOpKOBaHb, BNPOBaMKEHHSA HOBUX TeX-
HOMOri ANA NPOrHOCTUYHOI MEANLUHU NPOTArOM YCbOro
XUTTEBOrO LUMKNY nauieHTa [7, 8, 10] B kpaiHax i perioHax.
MeTta NpoekTy — 3MEHLINTN BNAUB XPOHIYHUX pecnipaTo-
PHMX 3axBOPIOBaHb Ha SKICTb XUTTA nauieHTiB (AX) [7,
11]). Mnan gin AIRWAYS ICPs 6yno peani3oBaHo i no-
lwupeHo B ycbomy cBiTi [12]. Binbwe Toro, AIRWAYS
ICPs — ue AeMoHcTpaLinHuin NpoekT nobanbHoro anbsi-
Hcy BOO3 no 60poTb0i 3 XpOHIYHMMU 3aXBOPHOBAHHSIMU
opraHis guxaHHs (GARD) (Puc. 1). ARIA 2016 € ogHum 3
OCcHOBHUX komnoHeHTiB AIRWAYS ICPs [13].

IIpiopureTnuii nopsanok nexnuuii BOO3S 3
IOCITiMKeHb HeiHDeKIiHHIK 3aXBOPIOBAHb

MeDALL WP10

DG Research_
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‘ Crpateris posmupesss [ | AIRWAYS LCP§

3

‘ 3minaenss [Lnany i WHO NCD 2013-2020

NGO: Heypsidoea opeaaHizayisi, GO: ypsidosa opzaHizayiss, MOH: MiHicmepcmeo oxopoHu 300po8’s
Puc. 1: Bzaemodiss AIRWAYS ICPs 3 E€gponelicokum Cotosom i BOO3 (3a Bousquet ma iH. [11]).

2. Big kepiBHUX NpUHUMNIB OO0 iHTErpOBaHUX Me-
Toa@iB MepguyHoi ponomoru: CurHanbHa Mepexa
MASK (MACVIA-ARIA Sentinel networK)

HeobGxigHicTb wWnaxis G6aratoranyseBoi MegU4HoI
AONOMOru Npu pUHITI Ta acT™Mi 3 BUKopucTaHHAM IKT

Benuka kinbkicTb nadieHTiB 3 AP, sk Bugaetbca, ca-
MOCTIHO KOHTPOIMIOTL CBi cTaH. BoHWM HevacTo 3Bep-
TaloTbCA 3a KOHCyMbTauielo A0 Nikaps 3 NpUBOAY NiKy-
BaHHa aneprii [14]. MpoTe, AP HeraTyBHO BNNMBac Ha
couianbHe XUTTH, NPOAYKTUBHICTb Y HaBYaHHi Ta Ha po-
60Ti [3]. BaraTto naujieHTiB 3 AP 3acTocoByoTb npenapa-
T, WO BignyckaoTbes 6e3 peuenta [15-17], i Tinbku He-

3Ha4yHa YacTUHa XBOPWUX 3BEPTAETbCHA 3a MEOUYHOK A0-
nomoroto. NepeBaxHa GinbLiCcTb NauieHTiB, siki 3BepTa-
I0TbCA A0 Nikapsi, CTPaXA4alTb Big NOMIPHOI / Tsbkkoi dho-
pmu puHiTy [18-20]. MauieHTn MaoTb 4OCTYN A0 BENUKOT
KiNbKOCTI npenaparie, WO BignyckawTbcs 6e3 pelenTa,
Ta peuenTypHUX MiKiB, MOXHa TakoX obpaTu anbTepHa-
TUBHY MeauuuHy abo anepreH-cneumdivyHy iMmyHoTepa-
nito [21]. Takum 4dmHom, ICPs cnif posrnsHyTU MOXMu-
BiCTb MiXOUCLMMNNIHAPHOIO NiaxoAy, BKMYayn camoy-
npaeMfiHHA CMMNTOMamMu BIANOBIAHO [0 MPOMNO3uLii
AIRWAYS ICPs (Puc. 2).
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Puc. 2: Aneopumm mynbmuducyunniHapHoi Medu4Hoi dornomoeu rpu anepeidHomy puHimi (3a Bousquet ma iH. [25]).

ICPs - ue cTpykTypoBaHi 6aratonpodinbHi nnaHm
HaJaHHA MeauyHOi Jonomoru nauieHtam. Bouu cnpus-
I0Tb NEPETBOPEHHIO KEPIBHUX MPUHLMMIB Yy MiCLEBi Npo-
TOKONMM 3 X nojanblunm MNPOBaPKEHHAM Y  KMiHiYHIN
npaktuui. ICPs Bigpi3HaOTLCS Big KEPIBHMLTB 3 KIiHIYHOT
NpakTUKKU, OCKiNbkW BOHWU nepepbadvaTs poboTy Myrb-
TUAMCUMNIIHAPHOI KOMAaHAW i 30CepemxytoTb yBary Ha
SIKICHIN | ckoopauHoBaHin gonomogsi. |ICPs noBuHHI MaTn
MexaHi3M Ans 3anucy Bapiauiv / BigxuneHb Big nnaHoBO-
ro gornsay.

Ins pekomeHaauin ARIA, 6ynu ouiHeHi Bapiauii / Big-
XWMNEHHA Big NNaHoBOI MeanyHoi gonomorn. OuiHka cTy-
NeHs1 TSHKKOCTI 3axXBOPIOBAHHA MOB'A3aHa 3 Aekinbkoma
Hacnigkamu ons 300poB's, BKIAKYAKUK SKICTb XUTTA [18-
20]. Knacudikauis puHiTY (nepepvByYacTuii / BaxKuin,
CTiIKUIA) € BaXKNIMBUM MOKa3HWKOM nepebiry cynyTHbLOro
3axXBOPIOBAHHA MpW acTMmi (B AeskuX, ane He y BCiX JOC-
NipKeHHAX) [22], TpMBanocTi NikyBaHHA Ta €(PEKTUBHOCTI
nikyBaHHa AP [23]. OgHak, 6inbLluicTe nauieHTiB npuima-
10Tb KOMOIHOBaHi nepoparnbHi aHTUricTamiHHI npenapaTtu
3 iHTpaHasanbHUMKM KOPTUKOCTEpoigamu, edeKTUBHICTb
AKUX HEQOCTaTHbO OLiHEHa B pekoMeHaaLisX, Wo 3acTo-
COBYIOTb HaNexHy MeTogonorito [24].

MpocTun nigxia Ana ouiHKM ynpaBniHHA CUMMTO-
Mamu Npu anepriyHoMy puHiTi

Mpu AP, nepexia Bid OUiHKM TSDKKOCTI CUMMTOMIB OO
KOHTPOJSIO XBOPOOW i NPUIHATTS pilleHb LWoao NikyBaHHSA
3[iMCHIOETLCA Ha OcHOBI (l) BidyanbHOI aHanorosoi LKa-
nn (BALL) B gakocTi cninbHOI MoBW Ans ynpaeniHHA AP,
(Il) kaTteropusauii AP 3a gonoMoroo BiapiskiB BidyanbHoT
aHanorosoi wkanu, () npocTnx iHTepakTBHMX AoaaTkiB
ans nauieHTiB (WoaeHHuk nepebiry aneprii ARIA) i me-
AvyHnx npauisHukiB (MomivyHuk po WopeHHuka aneprii
ARIA) [8, 25, 26], (IV) iHTerpauii BCix 3HaHb y popmi ICPs
[25] i (V) po3BuUTKYy cucTEMM NIATPUMKN NPUAHATTS KIiHIY-
Hux piweHb (CDSS).

CumnTtomn AP BapitoloTbCa LWOAHA | BUMAratoTb CXO-
OVHKOBUX iHAMBIQyani3oBaHUX TepaneBTUYHUX PEXMMIB
BMPOOOBX TpuBanoro 4acy. [lauieHTwn, niknyBanbHUKN
abo MeauuHi NpauiBHUKU MOBWHHI BUKOPUCTOBYBATU 3a-
ranbHy cuctemy nigpaxyHky Ta OLiHKM CUMNTOMIB, LLIOO
WwBKAKo pearyBaTu Ha ix 3miHn. MACVIA-ARIA nponoHye
NPOCTUA anropuTM Ha OCHOBI BidyanbHOI aHanorosoi

Wwkanu, sika HasmBaeTbca ARIA CDSS, pna npuaHATTS
pileHb LWoao nikyBaHHS [27].

IHcTpymeHTH curHanbHoi mepexi MASK): nogatkm
“ARIA Allergy Diary” i “ARIA Allergy Diary
Companion”

“ARIA Allergy Diary” (WLogoeHHuk nepebiry aneprii
ARIA) poctynHui ang nauieHTiB y 15 kpaiHax €C, ABcT-
panii, bpasunii, Kanagi, Mekcuui i Weenuapii, Ha 15 mo-
Bax (MpAMWIA nepeknag i 3BOPOTHWUM nepeknag, KynbTy-
PONOriYHO aganToBaHi i OPUANYHO CyMICHI BepCil). Takox
JocTtynHui gogaTok “Companion” (NOMiYHMK Ana npauis-
HUKIB cchepn OXOPOH-300poB’s) [26].

* AHKeTyBaHHA

Micnsa peectpauii, kopuctysadi “ARIA Allergy Diary
3aroBHIOIOTb NPOCTi aHKETU CTOCOBHO Nepediry y HUx ac-
TMKW, PUHITY | BNNMBY 3axBoptoBaHHA Ha FXK (B uinomy,
Ha poboTi i B HABYaHHI, HAa NOBCAKAEHHY OisINbHICTb | COH)
(tabn. 1). NMinoTHe pocnimKeHHs, ke BKtoYano 6nmssko
5,000 kopuctyBauiB (9% ctaplue 60 pokiB), BKasye Ha Te,
LLO Ha Ui NUTaHHS NEerko BiANOBICTY, i Le MoXe A0NOoMOor-
TV cTpaTndiKyBaTV NaUIEHTIB 3 pUHiTOM [28].

7

Tabnuys 1: basosuli onumysarnbHUK

MuTtaHHa 1: Y meHe puHIiT: Tak/Hi
MuTaHHg 2: Y meHe acTma: Tak/Hi
MuTtanHa 3: Moi cumnTomm (BigMiTbTE)
HexuTb
CBepbix y Hoci
UxaHH4A
3aknageHicTb Hoca
[Mo4epBOHiHHA o4en
Ceepbix oueit
CnbosoTeya
MuTtanHsa 4: Ak BOHM BNNMBalOTb Ha MeHe: Moi cumn-
TOMM (BiOMITbTE)
e [lopywyoTb COH
e OOMeXylTb MOK WOAEHHY AisNbHICTb
e OOMexylTb MO MPOAYKTUBHICTL Yy HaBYaHHi / Ha
poborTi
e 3aBaaloTb KNOMNoOTy
MutanHga 5: Jlikapebki npenapaTu
MuTaHHa 6: Ym oTpumyeTe Bu B gaHui vac imyHoTe-
panito (HeBenvky o3y peyoBuHW, Ha SKy Yy Bac anepris,
3a3BuYan y Burnagi in'ekuii abo nig s13vk)? Tak/Hi
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Axwo signosiab TAK Ha MutaxHs 6 (MutaHHs 7 Ta 8):
MuTtanHsa 7: Ha wo y Bac anepria?
Munok Tpas
Munok kponuemn
Munok 6epesun
IHWIi BMAKM nunky
[Munos.i kniLwi
Lepctb TBApUH
Munok knnapwcy
AnepreH HeBigoMuin
[opanTe cBin aneprex
MuTtanHsa 8: Y akin popmi By npuinmaete nikn?
IH'ekuii
TabneTka nig A3uK
Kpanni nig a3mk
Cnpen nig A3mk

B o
BHKOHaHHA

JIHIB Ha TIKOCHB CKIIBKH OHIB HA

1

JIHiB Ha TIDKACHD
2

Twxuie miopan

= . " Biauitka npo
Titk npod T
< M R, BHKOHAHHA

npuiiMaeTe JTikn?

CKUIBKI TIDKHIB miapan Bu
npuiiMaeTe JiKu?

IHWe
Kpim TOro, LOTWXHSA 3aCTOCOBYIOTBCA [ABa KOHKPET-
HWUX ONUTYBAnbHWKK, LWOG OUIHWTW BNMMB 3aXBOPHOBAHHSA
Ha siKicTb XuTTA nauieHTiB (EQ-5D) [29] i npoayKTUBHICTb
Ha poboTi (WPAI-AS) [30].

* OTpuMaHe nikyBaHHsA

Cnncok BCiX OOCTYNHWUX METOAIB JiKyBaHHA acTMmu,
KOH''OHKTUBITY i puHiTY BkmodeHo ao “ARIA Allergy
Diary”, i kopucTyBayi obupatoTb JiKyBaHHS!, sIke BOHWU
npuimMatoTb. MoxyTe 6yTn 0BpaHi pisHOMaHiTHI MeToaun
NiKyBaHHS, | KOPUCTYBadi MOXYTb OHOBMOBATK iHHOpMa-
Ljto, Konm (abo AKLL0) BOHM 3MiHMNK nikyBaHHA (Puc. 3).
Cnucok 6yB HanawToBaHuin anst Bcix 20 kpaiH, B SIKMX
poctynHui “ARIA Allergy Diary”. Takox nponoHyeTbCs
iHcbopmauia npo anepreH-cneundivHy iMyHOTepanito B
OeHb Ti NepLIoro 3acToCyBaHHs.

<RI BT
BHKOHAHHHA

THXOeHb Bu

Agawmic (Dmrotukazony ¢ypoar )
Beclo aqua (bekmomerazon)
bexitomerason

bexonase (bexnomeTrasoH)

QEUEIBJTIV UL ! FOIP)
AISIDIFJGIH]J KL
Q2| XJCIVIBINIMERey
@ space return

Puc. 3: Buensio ekpaHy 3 iHgbopmaujieto npo meduyHi npenapamu

* LLlopeHHi BizyanbHi aHanoroB.i wkanu (BALL)

"eonokanizoBaHi KOpPUCTYBaYi OLHIOKOTL CBIlA LLOAEH-
HUA KOHTPOSb 33 CUMMMTOMaMu Ha CEHCOPHOMY eKpaHi
cMapTdoHa, HaTUCHyBLWM Ha 5 nocnigoBHux BALL (rno-

oo | Mot oo |

3anarom, HACKIMBEKN CHITBHO

cimarrorm TYpbyiots Bac
CHOTOMHIT
Ha mvpbyiore aee cHmeRo

EFaram

TypoVITE

6arnbHi CUMNTOMM, BUKIMKaHI aneprivHUMmn 3axBoproBaH-
HAMMW, PUHITOM, KOH'MOHKTUBITOM, acTMOIO Ta MOKa3HWKM
nponykTuBHocTi npaui) (Puc. 4).

HacKiTeKH CHIBHO CHMITTOMH,
TIOB'A32aHi 3 HOCOM, TYpOYyIOTE
Bac ceoronHi?

HacKiIpKH CHIBHO CHMITTOMH,
TIOB'A3aHi 3 04HMA, TYpOVIOTE
Bac ceoronHi?

HacKinbKH CHILHO CHMIITOMHA
acT™MH TypOyioTh Bac
CHROTOOHI?

Puc 4: LlJodeHHa gi3yanbHa aHanozoea wkasna: Buensd ekpaHy

6
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+ Cuctema nNiATPMMKM NPUNHATTA KNiHiYHUX pi-
weHb (CDSS)

Cuctemy MASK CDSS iHTerpoBaHo B gogartok Ans
mMeamyHux npauisHukie (ARIA Allergy Diary Companion).
Lle anroputM, 3acHOBaHWA Ha 3aCTOCYBaHHI BidyarbHOI
aHanoroeoi LWKkanu, Wo AOMNOMOrTU KNiHiLmMeTy y ninbopi
npenapaTiB Ang nauieHTiB 3 AP i cTpaTudikaLii TSHKKOCTI
3axBoptoBaHH4A [27]. Lis cuctema BUKOPUCTOBYE NPOCTUIA
CXOOMHKOBWI iHAMBIAYanbHWUIA NigXia Ao dapmakotepanii
npu AP.

3. Hosi koHuenuii anepriyHMX cynyTHiX 3axBopto-
BaHb, iHTerpoBaHi B ARIA

Ctpatudbikauia nauieHTiB 3 Baxkow ¢opmoto
aneprii i / a6o actmun

HesBaxatoum Ha 3HauHi ycnixv B po3yMiHHi AP, niky-
BaHHA epekTMBHE He ANnd BCix nauieHTis [31]. Y 3B’a3ky 3
UMM, NPUHUMNOBUM € 3abe3neunTn Ginbl edpekTuBHI Te-
paneBTUYHI BTPYYaHHS Ha OCHOBI iHAMBIQyanbHOro nig-
X0Ay, 3 BUKOPUCTaHHAM cTpaTtudpikauii nauieHTis 3a go-
nomoroto MASK.

[loBrocTpokoBi AOCNigKEHHS BiKOBUX KOrOPT Maui€H-
TiB HEOOXiAHI ANs PpO3yMiHHSI anepriYyHnX 3axBoptoBaHb (B
TOMY YUCAi aCTMM i PUHITY), CKNagHoi B3aeMOAii MixX re-
Hamu i HaBKonuLwHIM cepeposulem [32]. BAMSE (Barn
Allergi Milj. Stockholm Epidemiologi Projektet) [33] i
MeDALL (Mechanisms of the Development of Allergy; €C
FP7-CP-IP; Homep npoekty: 261357; 2010-2015) [34]
BUSBWMMW PIOKICHUA, OQHAK CEepWo3HWMI DEeHOTUN aneprii:
noniceHcmbinisoBaHuii-noniMopGigHuin doeHoTun, nigTee-
pOKeHUn y KkoropTtax nauieHTiB (y aiten i gopocnux) [35-
38]. Lli gocnigkeHHs niaTBepannu, Wo ocobun 3 noriceH-
cubinisoBaHnM-noniMopbiaHUM heHOTUNOM MaloTb AyXe
BWCOKY 4acTOTy anepriyHnMxX CUMMNTOMIB, CTillKi CUMNTOMM
NpoTAroM TPMBAOro 4acy, Baxyy ¢opmy actmun abo pu-
HITY CMMMNTOMIB Yy MOPIBHAHHI 3 iHWWMMKU eHoTMnamu, i
BWLLi 3aranbHi i KOHKpeTHI piBHi IgE.

B3aTi B uinomy, Ui pesynbTtaTi BKasylTb Ha Te, WO
XBOPWX Ha OpOHXianbHy acTMy He MOXHa NiKyBaTu Ha-
NEXHUM YMHOM 6e3 ypaxyBaHHS CynyTHbLOrO puHITy. Bo-
HW BKa3ylTb Ha BaXKNMBICTb TakMxX Npobnem sik puHiT i /
abo pUHOCUHYCUT y BaraTbOX HEKOHTPONbOBAHUX NaLieH-
TiB 3 OpoHxianbHot acTmoto [39, 40].

AnepriyHi cynyTHi 3axBOprOBaHHA y nrogen niT-
HbOrO BiKYy

OuikyBaHa xBuns enigemii actMu i pUHITY 'y MiTHIX
ntogen € HegocTaTHLO BU3HAHOK Npobremoto. Jloam no-
XWIOro BiKy, SKi CTPaXAaloTb Ha acTMy Ta PUHIT, MaloTb
cneumndiyHi cumnToMu | noTpebu B nikyBaHHiI. Lli nauieHTn
TaKOX CTpaxgarlTb Bi CynyTHIX 3aXBOPIOBaHb, i NOBIJO-
MIIAETLCA MPO BWUCOKI NOKAa3HUKM OAHOYACHOrO NpusHa-
YEHHS OeKinbkox MeauyHux npenaparis. ICPs ansa niky-
BaHHS PUHITY | aCTMM MOBWHHI OXONMOBaTU BECb XUTTE-
BUN LMK,

4. MacwrabyBaHHs cTpaTerii B YKpaiHi

IcHye roctpa HeobXigHICTb Yy PO3LMPEHHI MacLuTabis
ctparterii ansa Toro, wob (I) yHukHyTv dparmenTauii, (1) no-
NiNWWTX HagaHHA Megu4Hoi gonomorun no Bcin €sponi, (II1)
NPUCKOPUTY BNPOBaKEHHSA NepeaoBmX METOAIB 3 BUKOPUC-
TaHHAM  iCHYIOYMX EKOHOMIYHO edeKkTMBHUX npuKnagis
ynpoBamkeHHs i (V) peanisauii uinen EIP 3 AHA [9]. Uga
cTparTeris BXe 3aCTOCOBY€ETbCA A0 nnaHy A EIP 3 AHA npu
XPOHIYHMX 3aXOPIOBAHHAX OpraHiB AnxaHHs [12].

BUCHOBOK

ARIA nepeTtBopunacst 3 4itko po3pobreHoro KepisHW-
LTBa y rHYYKy CTpaTerito BNPOBagKEHHS Ha OCHOBi MOGi-

NbHUX TEXHOMOTiIN 3 MeTol 3abe3neyvYeHHs aKTUBHOrO i
3[10POBOr0 Crocoby >XMTTS XBOPUX HA PUHIT, HE3ANEKHO
Bif, iX BiKy, cTaTi abo couianbHO-eKOHOMIYHOro CTaHOBU-
Wwa, Ana NoAoNaHHsa colianbHOI HEPIBHOCTI y cdhepi oxo-
POHW 300pPOB's, WO BUHWKAE Y pe3ynbTaTi Liei xBopobu.

Cnucok abpesiaTyp

AIRWAYS ICPs: IHTerpoBaHi cxemu BegeHHs1 nauieH-
TiB 3 3aXBOPIOBAHHSAMU AMXaNbHUX LUMAXIB

AR: anepriyHui puHiT

ARIA: anepriyHuin pyHIT i KOro BNMB Ha acTMy

CDSS: Cuctema nigTpUMKM NPUAHATTS KMiHIYHKX pi-
LWEeHb

DG: NonoeHe ynpasniHHSA

EIP 3 AHA: €Bponelicbke iHHOBaLjMHE NAapTHEPCTBO 3
aKTMBHOTO i 340POBOro CTapiHHSA

€C: €sponencbkui Cotos

FP: Pamkosa nporpama (€C)

GARD: mo6anbHuit anbsHc BOO3 no 6opoTtbhi 3
XPOHIYHUMW pecnipaToOpHNMK 3aXBOPIOBaHHAMMU

GRADE: Npagauia pekomeHaauin, ouiHOK, eTaniB po-
3BUTKY

HCP: npauiBHMK cchepy OXOPOHM 300POB’SA

ICP: KoMnniekcHi anroputmn meamyHoi 4onomMoru

MACVIA-LR: BopoTbba 3 XpOoHiYH/MM 3aXBOPHOBAHHAMM
Ans 3abe3neveHHs1 aKTMBHOTO | 300POBOro CTapiHHS

MASK: CurHanbHa mepexxa MACVIA-ARIA

MeDALL: MexaHiamun po3sutky aneprii (EU FP7)

NCD: HeiHdekUiiHi 3aXxBOpIOBaHHS

RCT: paHgomizoBaHe KOHTPOMbOBaHEe OOCNIMHKEHHS

RQLQ: onutyBanbHUK SKOCTi XXUTTA NaLiEHTIB 3 pUHO-
KOH'HOHKTUBITOM

SCUAD: Baxka XpoHiyHa xBopoba BepxHi AnxanbHUX
Lnsxis

VAS: BigdyanbHa aHanorosa Lukana

WHO: BcecBiTHA opraHisaLiss OXOpOHW 300pOB's

» diHaHCyBaHHSA: €Bponencbke NapTHEPCTBO iHHOBa-
Ui 3 aKTMBHOrO i 340POBOro cnocoby crapiHHsA, PoHA
po3BuTKy €C JlaHregok-PyccinboH, ARIA
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The Allergic Rhinitis and its Impact on Asthma (ARIA) initiative commenced during a World Health Organization (WHO)
workshop in 1999. The initial goals were (i) to propose a new allergic rhinitis classification, (ii) to promote the concept of
multi-morbidity in asthma and rhinitis and (iii) to develop guidelines with all stakeholders for global use in all countries
and populations. ARIA — disseminated and implemented in over 70 countries globally — is now focusing on the imple-
mentation of emerging technologies for individualized and predictive medicine. MASK (MACVIA (Contre les MAladies
Chroniques pour un Vlieillissement Actif)-ARIA Sentinel NetworK) uses mobile technology to develop care pathways in
order to enable the management of rhinitis and asthma by a multi-disciplinary group or by patients themselves. An App
(Android and iOS) is available in 20 countries and 15 languages. It uses a visual analogue scale to assess symptom con-
trol and work productivity as well as a clinical decision support system. It is associated with an inter-operable tablet for
physicians and other health care professionals. The scaling up strategy uses the recommendations of the European In-
novation Partnership on Active and Healthy Ageing. The aim of the novel ARIA approach is to provide an active and
healthy life to rhinitis sufferers, whatever their age, sex or socio-economic status, in order to reduce health and social
inequalities incurred by the disease.

Key words: ARIA, rhinitis, ICT, EIP on AHA, mobile technology, AIRWAYS ICPs

Introduction ARIA, disseminated and implemented in over 70
countries around the world [6], is now focusing on the
implementation of emerging technologies for individual-
ized and predictive medicine. MASK (MACVIA (Contre
les MAladies Chroniques pour un Vleillissement Actif)-
ARIA Sentinel NetworK) uses mobile technology to de-
velop care pathways in order to enable the management
of rhinitis and asthma by a multi-disciplinary group or by
patients themselves [7, 8].

The aim of the novel ARIA approach is to provide an ac-
tive and healthy life to rhinitis sufferers across the life cycle,
what ever theirsex or socio-economic status, in order to re-
duce health and social inequities incurred by the disease.

1. AIRWAYS ICPs: the ARIA 2016 political agenda

In 2012, the European Commission launched the
European Innovation Partnership on Active and Healthy
Ageing (EIP on AHA; DG Santé and DG CONNECT).
The aim was to enhance EU competitiveness and tackle

Patients, clinicians and other HCPs are confronted
with various treatment choices for the management of
AR. This contributes to considerable variation in clinical
practice and patients are often unsatisfied by their treat-
ment. The Allergic Rhinitis and its Impact on Asthma
(ARIA) initiative commencedduring a World Health Or-
ganization (WHO) workshop in 1999 (published in 2001).
Its aim wasto provide a guide for the diagnosis and man-
agement of allergic rhinitis and asthma multimorbidity [1,
2]. In 2008, ARIA was updated using the same recom-
mendation system [1, 3]. In its 2010 Revision, ARIA was
the first chronic respiratory disease guideline to adopt the
GRADE (Grading of Recommendation, Assessment, De-
velopment and Evaluation) approach, an advanced evi-
dence evaluation methodology [4, 5].
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societal challenges of ageing through research and inno-
vation [9]. The B3 Action Plan is devoted to the scaling
up and replication of successful innovative integrated
care models for chronic diseases amongst older patients
using Chronic Respiratory Diseases as the pilot project.
AIRWAYS ICPs (Integrated care pathways for airway
diseases) is the implementation tool of the project.The
major AIRWAYS-ICPs activity is the development of
multi-sectoral care pathways (ICPs) for rhinitis,asthma
and their multi-morbidities, implementing emerging tech-

nologies for predictive medicine across the patient life
cycle [7, 8, 10] in countries and regions. The aim is to re-
duce chronic respiratory disease burden, mortality and
multi-morbidity, while maintaining patients’ quality-of-life
(QOL) [7, 11]). The Action Plan of AIRWAYS ICPs has
been implemented and scaled up globally [12].Moreover,
AIRWAYS ICPS is a WHO Global Alliance against
Chronic Respiratory Diseases (GARD) demonstration
project (Figure 1). ARIA 2016 is a major component of
AIRWAYS ICPs [13].

NGOs \ | GOs \ \ Patients | \ MOH |
[ |
kL
WHO prioritized agenda
mGARD On NCD research
EIP AHA =
on 24 I
aeion bk > | MeDALLWP10
DG Santé DG Research.
DG CONNECT
| Scaling up strategy [<—— AIRWAYS ICPS | /P on AHA Reference Site
y

Strengthening the 2013-2020 WHO NCD Action Plan

NGO: nongovernmental organisation, GO: Governmental organisation, MOH: Ministry of Health
Figure 1: AIRWAYS ICPs interactions between the European Union and WHO(from Bousquet et al[11]).

2. From guidelines to integrated care pathways:
MACVIA-ARIA Sentinel networK (MASK)

Need for multisectoral care pathways for rhinitis
and asthma using ICT

A large number of AR patients appear to be self-
managing their condition. They consult infrequentlywith
regards to their allergy prescription [14]. However, AR
negatively impacts social life, school and work productiv-
ity [3]. Many AR patients use over the counter (OTC)

drugs [15-17] and only a fractionrequest medical consul-
tation. The vast majority of patients who visit GPs or spe-
cialists have moderate/severe rhinitis [18-20]. A large
number of OTC or prescribed drugs are available for the
patient who can also choose alternative medicine or al-
lergen specific immunotherapy [21]. Thus, ICPs should
consider a multi-disciplinary approach including self-
management as proposed by AIRWAYS ICPs (Figure 2).

Incorrect
diagnesis ot
Severity medication

!

Incorrect
diagnosis
severity

T o
plat

Emergency care (asthma) T —

Figure 2: Multi-sectoral care pathway for allergic rhinitis (from Bousquet et al[25]).
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ICPs are structured multi-disciplinary care plans de-
tailingkey steps of patient care. They promote the transla-
tion of guidelines into local protocols and their subse-
quent application to clinical practice. ICPs differ from
clinical practice guidelines as they are utilized by a multi-
disciplinary team, and focus on the quality and co-
ordination of care. ICPs need to have a mechanism for
recording variations/deviations from planned care.

For the ARIA recommendations, the varia-
tions/deviations from planned care have been assessed.
Disease severity is associated with several health out-
comes, including quality of life [18-20]. The classifica-
tionof rhinitis (intermittent/severe-persistent) is an impor-
tant indicator of asthma multi-morbidity (in some but not
all studies) [22], duration of AR treatment and efficacy of
treatment in AR [23]. However, most patients receive
combinations of oral antihistamines and intra-nasal corti-
costeroids (INS thatare insufficientlyevaluated in guideli-
nesthat use an appropriate methodology [24].

Simple approachto assess control in allergic
rhinitis

InAR, the switch from symptom severity to disease
control to guide treatment decisions has been led by
ARIA and includes (l) a visual analogue scale (VAS) as
acommon validated language of AR control, () categori-
zation of AR control using VAS score cut-offs, (lll) incor-
poration of this VAS into simple interactive apps for both
patients (ARIA Allergy Diary) and HCPs (ARIA Allergy
Diary Companion) [8, 25, 26], (IV) the integration of all
this knowledge into ICPs [25] and (V) the development of
a clinical decision support system (CDSS).

AR symptoms vary daily and necessitate the step
up/step down of individualized therapeutic regimens over
time.Patients, caregivers or HCPs shoulduse acommon
and simpleAR symptom scoring system rapidly respon-
sive to change. MACVIA-ARIA has produced a simple
VAS-based algorithm, called the ARIACDSS, which
usesa VAS score to guide treatment decisions in a step-
up/step-down approach [27].

The MASK (MACVIA-ARIA Sentinel networK)
tools: the ARIA Allergy Diary and ARIA Allergy Diary
Companion apps

The ARIA Allergy Diary is freely available for patients
in 15 EU countries, Australia, Brazil, Canada, Mexico and
Switzerland and in 15 languages (translated and back-
translated, culturally adapted and legally compliant). The
companion App for HCPs isalso freely available [26].

e Questionnaires

Upon registration, ARIA Allergy Diaryusers fill in sim-
ple questionnaires on asthma, rhinitis and the impact of
the disease (globally, on work and school, on daily activi-
ties and on sleep) (table 1). The pilot study including
around 5,000 users (9% over 60 years of age) indicates
that these questions are easily answered and can help to
stratify patients with rhinitis [28].

Table 1: Baseline questionnaire

Q1: | have rhinitis: Yes/No

Q2: | have asthma: Yes/No

Q3: My symptoms (tick)
¢ Runny nose
e ltchy nose
e Sneezing
e  Congestion (blocked nose)
e Red eyes
e ltchy eyes
o Watery eyes

Q4: How they affect me: My symptoms (tick)
o Affect my sleep
e Restrict my daily activities
e Restrict my participation in school or work
e Are troublesome

Q5: Medications

Q6: Are you currently receiving immunotherapy (a
small dose of the thing you are allergic to, usually taken
as an injection or placed under your tongue)? Yes/No

If YES to Q6 (Q7 and Q8)

Q7: What allergy is this?
e Grass pollen
e Parietaria pollen
e  Birch pollen
e  Other pollen
o  Dust mite
e Animal
o Cypress tree pollen
e Don’t know
e Add allergy

Q8: How do you receive your treatment?
e Injection
o Tablet under the tongue
e Drops under the tongue
e  Spray under the tongue
e Other

Moreover, two specific questionnaires are applied
every week to assess disease impact on patients’ QoL
(EQ-5D) [29] and productivity at work (WPAI-AS) [30].
e Treatments received

A list of all treatments available for asthma, conjuncti-
vitis and rhinitis is included in the ARIA Allergy Diary and
users select the treatment(s) they are taking. Multiple
treatments may be selected, and users can update the
information when (or if) their treatment changes (Figure
3). The list has been customized for all 20 countriesin
which the ARIA Allergy Diary is available. Information on
allergen specific immunotherapy is also requested on the
day of first use.
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£ Medication  Select Done £ My Profile Medication Done £ Medication  Nasal Done
Days per week When using allergy medication how
many days per week do you usually
9 2 take it for?
Avamys (Fluticasone furoate)
2 Days per week 1
Beclo aqua (Beclometasone)
3 When using allergy medication how
many weeks in a row do you usually
take it for? Beclometasone (Beclometasone)
4
Weeks in a row 1 Beconase (Beclometasone)
5
&
7

Figure 3: Screens on medications

o Daily visual analogue scales

Geolocalized users assess their daily symptom control viathe touchscreen functionality on their smart phone to click
on 5 consecutive VASs (global symptoms due to allergic diseases, rhinitis, conunctivitis, asthma and work productivity)

(Figure 4).

€ Menu My symptoms

Overall how much are your
allergic symptoms bothering
you today?

How much are your nose
symptoms bothering you
today?

How much are your eye
S
today?

How much are your asthma
symptoms bothering you
today?

ymptoms bothering you

Figure 4: Screens on daily visual analogue scales

¢ Clinical decision support system

The MASK CDSS is incorporated into an app for
HCPs (ARIA Allergy DiaryCompanion). It isan algorithm
based on VAS to helpclinicians select medicationsfor pa-
tients with AR and to stratify their disease severity [27]. It
uses a simple step-up/step-down individualized approach
to AR pharmacotherapy.

3. New concepts in allergic multimorbidity em-
bedded in ARIA

Stratification of severe allergic and/or asthma pa-
tients

12

Despite the major advances in understanding AR,
treatments are not effective in all patients [31]. The aspi-
ration is to provide more effective therapeutic interven-
tions tailored to the individual using patient stratification
with MASK.

Long-term birth cohort studies are essential forunder-
standing the life course of allergic diseases (including
asthma and rhinitis) and the complex interplay between
genes and environment [32]. BAMSE (Barn Allergi Milj.
Stockholm Epidemiologi Projektet) [33] and MeDALL
(Mechanisms of the Development of ALLergy; EU FP7-
CP-IP; Project No: 261357; 2010-2015) [34] identified a
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rare but severe allergy phenotype: polysensitized-
multimorbid phenotype confirmed in patient cohorts in
children and adults [35-38]. These studiesconfirmthat
subjects who are polysensitized and multimorbid have a
very high frequency of allergic symptoms, persistent
symptoms over time, more severe asthma or rhinitis
symptoms than other phenotypes and higher total and
specific IgE levels.

Taken altogether, these results indicate that asth-
matic patients cannot be managed appropriately without
considering rhinitis multimorbidity. They reinforce the im-
portance of nasal problems (rhinitis and/or rhinosinusitis)
in many uncontrolled asthmatic patients [39, 40].

Allergic multimorbidity in old age adults

The expected epidemic wave of asthma and rhinitis in
older adults is an insufficiently recognized problem. Older
adults with asthma and rhinitis have specific symptoms
and treatment needs. These patients also suffer from
multimorbidity and high rates of polypharmacy are re-
ported.ICPs for rhinitis and asthma should cover the en-
tire life cycle.

4. The scaling up strategy in Ukraine

There is an urgent need for scaling up strategies in
order to (l) avoid fragmentation, (Il) improve health care
delivery across Europe, (l1l) speed up the implementation
of good practices using existing cost-effective success
stories and (IV) meet the EIP on AHA objectives [9].This
strategy has already been applied to the chronic respira-
tory diseases action plan of the EIP on AHA [12].

Conclusion

ARIA has evolved from a rigorously developed guide-
line to a mobile technology-based implementation strat-
egy in order to provide an active and healthy life to rhini-
tis sufferers, whatever their age, sex or socio-economic
status and with the aim to reduce health and social ine-
qualities incurred globallyby this very common disease.
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MPOrHOCTUYHE 3HAYMEHHSA BIOMAPKEPIB AIMCBAJIAHCY MK
EHEPTETUMHUM I NJIACTUMHUM NOTEHUIANIAMU, ANSA BUBYEHHSA
MEXAHI3MY PO3BUTKY NEYIHKOBOI EHLEE®AJIONATII MPU XPOHIYHOMY
BIPYCHOMY FENATUTI C”

Bazmym I.1O., Fpamamiok C.M.
XapkiBcbka Meau4Ha akagemis nicnaaunnoMHoi OCBiTU, M. XapkiB

06cneq0BaHO 73 60/IbHBIX XPOHUYECKUM BUPYCHbIM rernatntom C, KOTOpble MpoxXoann rniaHoBoe obcnieqoBaHmne B Me-
AnKo [uarHoctnyeckom LeHTpe ACK-Xesnc r. XapbkoB. Bcem 60/bHBIM pOBOAWIN TUITMPOBAHUE BUPYCHOMO renaruta
rEeHETUYECKYM, YCTaHOB/IEHO Hammume 3 reHoturnos HCV-uHgexkuymm: 3a reHotun 6bl1 AnarHoCTUupoBaH y 13 60s1bHbIX, 2
reHotwn - 11, HanbosIbLLyrO rpyriy COCTaBWiIn nauneHTsl ¢ 1b reHotunom supyca - 49. KOHTPO/IbHYIO rpyriry COCTaBum
20 npakTu4ecku 340POBbIX JNL, HE WMEBLUMX B aHaMHe3e 60s1e3Hes reqyeHn. AKTUBHOCTL rymuepanbaerng-3-
¢ocaraernaporeHaspl B immgouymtax naumeHToB ¢ XBIC v sBreHusmMn neveHoYHov sHyeganonatmm (n = 11) gocro-
BepHo (p<0,01) Bbiwe- B 2,3 pasza - o CPaBHEHUIO C IPyrirou KOHTPO/IS. YCTaHaB/IeHHbIN METabom3M ocgoTpro3s B
KJIETKax KpoBM, BEPOSITHO, 03BO/ISIOT MPEANONOKUTL MPENMYLLECTBEHHOE MCIIO/Ib30BaHNE (OCHOTPHO3 M HEMPOH-
creungu4eckori eHonasbl 4715 SHEProobMeHa 1 nMpoaykum AT®, TO eCTb MOXHO CYUTaTb BO3MOXHBLIM Ha/Imune aucoa-
JlaHCa MEXAY SHEPreTUHECKUM U M/IaCTUYECKUM OTEHUMAIAMN B K/IETKaX KPOBYU OO/IbHBIX XPOHUHYECKUM BUDYCHBIM re-

natntom C, OCOGEHHO B 3pUTPOLMTAX.

KntoueBble crnoBa: nevyeHovHas sHuedanonartus, BUPYCHbIN renatuT C, nnacTuyeckuin noteHuman.

XPOHiYHi 3axBOPIOBAHHA MeYiHKM Ta LMpo3 MeYiHKu
3apeecTpoBaHo y 1,2 MinbioHa 4YonoBik B YKpaiHi Ta co-
THi MiMbWOHIB NMtogei y BCbOMY CBiTi. 3 3Ha4yHUM 36inb-
LUEHHAM 4acTOTW MeTaboniyHOro CUHAPOMY Y BCbOMY
CBITi, BIipYCHi renatmutun CynpoOBOMDKYIOTbCA MOCTYNOBUM
HapOCTaHHAM MeYiHKoBOI eHuedanonarTii. IMOBIpHICTbL
po3BUTKY ycknagHeHb npw renatuti C cknagae 20% Bu-
nagkis [1]. Y 6inbLOCTi XBOPMX Ha LMPO3 MEYiHKN BUHW-
KaloTb YCKNaAHEHHs!, NOB'A3aHi 3 NOpTaribHOK rinepTeH-
3ieto. OQHMM 3 TaKUX PeLnanBYIOYMX i BaXKKO BUMIKOBHUM
yCKNagHeHHsM € neviHkoBa eHuedanonartia (ME). Qocni-
[PKEHHs1 nokasanu, WO Ha nedviHkoBy eHuedanonartiio
ctpaxgae Big 30 0o 45% nauieHTiB 3 yuposom [2, 3].

MeviHkoBa eHuedanonatis abo NOpPTOCMCTEMHA €H-
uedbanonartis € CUHAPOMOM 3HAYHOK Mipolo 06OPOTHOrO
NOpYLUEHHS (PYHKLii FONOBHOrO MO3KY, LU0 BUHMKaE Y na-
LIEHTIB 3 rocTpolo abo XPOHIYHOI MeYiHKOBOK HegocTaT-
HicTio abo Konu neviHka 06MMHAETECA NOPTOCUCTEMHUMM
wyHTamu. Lle npu3BoauTb A0 CRAEKTPY HEBPOMOriYHMX
NnopyLUEHb, NMOYMHAKOYM Bif, CYOKMiHIYHOI AMCYHKLUIT MO3-
Ky A0 KOMU. MexaHi3amu, Lo BUKMMKAOTL L0 ANCAYHKLO
MO3KY, BCE LLUe 3anuLialoTbCqd B OCHOBHOMY HE3pO3yMi-

numvu [4, 5]. KnacndikytloTe nedviHkoBy eHuedanonarTito 3a
AaHuMmn poboyoi rpynu 11-ro BececBiTHLOro KoHrpecy ra-
cTpoeHTeponorii, (BigeHb), Ha Tpu Tunu. Ha nigcrtasi 3a-
XBOPIOBAHHS NeYiHKK1, OOHIEI0 3 rpyn € BipyCHUIN renatur.

OaHUM 3 NepcnekTUBHMX HaMpPAMKIB, L0 A03BONSANTL
oxapakTepusyBaTh NaToisionoriyHi MexaHiamMu po3BUTKY
eHuedanonartii Npu BipyCHUX renaTtuTax B OpraHiami, €
AocCnipKeHHs1 0cobnmMBOCTI MeTaborniYHMX MpoueciB K-
TWH. [oB'A3aHO Le 3 T!M, WO BCi 3MiHW KITITUHHOI reHeTnY-
HOi Mporpamu peanisytoTbCsl, B TOMy Yucni | Yepe3 meTabo-
nivHi npouecn. MNpu ULOMy BENUKUIA iHTEpeC NpeacTaBnse
BMBYEHHS1 MeTaboniaMy He TiNbkW renatouuTis, ane i KnitnH
nepudepinHoi kposi. Lle obyMoBneHo Tvm, Lo avcmetabo-
NiYHi NpoLecy B KIiTUHaX KPOBi BUKIMKaOTb PO3BUTOK iX
avicdpyHkuii [3 - 5].

Bigomo, Wo oagHMM 3 NOTYXXHUX NTAHOK PO3BUTKY Meui-
HKOBOI eHuedanonarii 3 noganbLumMx po3BUTKOM NeYiHKO-
BOi KOMU € UMpo3. Takum YMHOM, MOXEMO MPUMYCTUTW,
Wo aucmeTaboniyHi npouecu B eputpoumTax i ix gucdy-
HKLiS MOXYTb OMOcepeaKoByBaTU NOPYLUEHHS MiKpoLMp-
Kynauii, TMM caMuMm CnpusTy NPorpecii UmMposy Ta, SK Ha-
CNiJoK, pO3BUTKY NeYiHKOBOI eHuedhanonarTii [6 - 8].

LumysaHHs npu amecmauii kadpie: bazmym I.FO., [pamamiok C.M. [NpoeHocmuy4He 3HayeHHs1 biomapkepie ducbanaHcy MiX eHepae-
MUYHUM | nacmuyHUM riomeHyianamu, Orsi 8UBYEHHSI MexaHi3aMy pO38UMKY MeyiHKog8oi eHuyegbanonamii npu XpPOHIHHOMY 8ipyCHOMY
2enamumi Cl/ MMpobnemu ekonoeii i meduyuHu. — 2017. — T. 21, Ne 5-6. — C. 15-18.
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Y pob6oTax gesikux aBTopiB Oyno BCTaAHOBMEHO, LWO
ancmeTaboniyni npouecu B niMdoumTax npsiMo Kopersto-
I0Tb 3 PO3BUTKOM iX OUCKYHKLIi, 30KpeMa 3i 3HVKEHHAM
iHoekcy GnacTtTpaHcdopMalii, peakuii po3eTKOyTBOPEH-
HA [9-11].

depmeHTH, BigibpaHi 4ns uboro AocnigpKeHHs kaTarni-
3YI0Tb PI3Hi LUNSXM BUKOPUCTAHHS FMMKONMI3Yy - SK eHepro-
YTBOPIOOYUX, TaK i MNACTUYHUX (CNOXMBAHHSA rMiLepuH-3-
doccaTy ana cuHTesy docdoniniais, wo GyayroTb Kri-
TUHHI MeMbpanu). [Ins eHeproo®miHy epuTpouuTa rriko-
ni3 Mae LeHTparnbHe 3Ha4yeHHsl. Bigomo, wo aucbanaHc
nyny agexinat, gegiuut AT®, BeayTb A0 36iNbLUEHHS
arperauinHoi 34aTHOCTI epUTPOLIMTIB, MOPYLUEHHS nnac-
TUYHUX NPOLIECIB, 3HWXKEHHS X AedopMyBaHHSA, MiaBuW-
LLLEHHIO XOPCTKOCTI MembpaH. Y niMmdounTax nopyLuy-
t0TbCs dOyHKUii T-nimdpoumTiB, Taki 9k nponidepauis, um-
TOTOKCUYHICTb [13-15].

OpaHuMm i3 cynepednvemx 3 OiarHOCTUYHOI TOYKM 30pYy
€ dhepMeHT HerpoHcneundivyHa eHonasa (HCE). 3 nite-
patypHux gaHux [16] sigomo, wo HCE - oguH 3 bepmeH-
TiB rnikonidy (2-cpoco-D-rniuepaTto-rigponiasa), icHyto-
YU Yy BUMMSAI OEKinbKoxX AMMEPi3oBaHuX i30hepMeHTIB
(aa, ab, ay, bb i yy), yTBOpeHux 3 TpboXx cyboanHMLE - a,
b i y. HakonuyeHo Benukum ekcnepmmeHTanbHWI i KniHiy-
HWIA maTepian, Wwo ctocyeTbes aHanidy HCE B Gionoriy-
HUX pigvHax Npu pisHMX NaTonoriYHMX ctaHax. HenpoHc-
neuncpiyHa eHonasa € eAVHUM BiAOMWUM B AaHWUA Yac 3a-
ranbHUM MapkepoMm BCiX AudepeHLUinoBaHUX HENPOHIB i
BiHOCUTLCA A0 BHYTPILUHLOKMITUHHUX EH3UMIB LieHTpa-
NbHOI HepBoBoi cuctemu [13 - 16]. OgHak Ha cborogHi He
iCHYEe KOMMMEKCHOrO BMBYEHHA AaHOro (PepMeHTy Yy XBO-
pUX Ha XPOHiYHWI BipycHWI renatnt C, Sk mapkepa neui-
HKOBOI eHLedanonarii.

TakuM YMHOM, aHani3 cy4acHoro ctaHy npobnemu fi-
arHoCTMKM PO3BUTKY NEYiHKOBOI eHuedanonarTii y XBopux
Ha XPOHiYHWI BipycHWUI renatnt C, noka3as 3HayHy Bapi-
abenbHicTb MiaXoA4iB 3a A4aHWM MUTaHHSAM, WO Npu Aoc-
TaTHbO MOMIPHUX YCNixaX CBiAYUTb MPO aKTyarnbHICTb Ha-
YKOBOFO MOLUYKY 3a UMM HanpsiMoMm. 30Kpema Bu3Hava-
€TbCA rocTpui AediunT HagiHnX cnocobis BMGOpy iHaOW-
Biflyani3oBaHHOI Nporpamuy KOMMMEKCHOro NikyBaHHSA, Ai-
arHoCTMKM Ta MPOrHO3y neYiHKoBOI eHuedanonaTii y
XBOPMX Ha XPOHiYHWI BipycHuUh renatnt C. Po3Bs’dasaHHsA
uiei npobnemu noTpebye eKCTEeHCUMBHOro niaxody, LWo
BKIoYaB 6y TecTyBaHHSA i Banigisauito 6iomapkepis, npu-
OaTHUX ANS NPOrHO3yBaHHA PU3MKY PO3BUTKY MEYiHKOBOI
eHuedanonarii npu BipycHomy renatuti C.

MeTta pocnigpKeHHs — BW3HAYEHHS NPEaVKTUBHO-
NPOrHOCTMYHMX GiomapkepiB AucbanaHcy MixX eHepretu-
YHUM | NNACTMYHMM NOTEHUianamMun B KNiTMHaX KPoBi XBO-
pUX Ha XPOHIiYHWI BipycHWUi renatuTt C.

MaTepianu Ta MeToau [ROCNIAKEHHSA

Ak 06'exT gocnimKkeHHs Byno obpaHo Tpu rpynu XBo-
pux 3 XpOHiYHMM BipycHUM renatutom C, B 3aneXHOCTi
Bifj reHOTVNa BipyCy Ta HassBHOCTI NEYiHKOBOI eHuedarno-
narii. OBcTexeHo 73 XBOPUX HA XPOHIYHUIA BipyCHWUIA re-
natut C, 20 oci6 KoHTponbHOI rpynu 6ynu 3goposi. MNaui-
€HTIB Biabupanu Ha nigctaei ix cTabinbHOro KniHi4HOro
CTaHy NpOTAroMm ocTaHHix 3 Micauis. HCV-iHdekuist 6yna
JiarHocToBaHa NO3UTMBHICTIO TecTiB - aHTU-HCV i HCV-
PHK npoTsarom LioHaiMeHLwWw 6 micsiuis.

MpoTokon gocnimpkeHHs 6yno npoBeaeHo y BiANoBia-
HocTi Ao enbCiHCbKOI Aeknapaldii, nepernsaHyToi y 1989
poui. Bci ob6cTexeri nauieHTn 6yny noiHopMoBaHi Npo
OOCNIMKEHHs Ta Aanu NUCbMOBY 3roay.

Hamu Gyna pocnigpkeHa akTUBHICTb (bepMeHTIB LWo
yTuni3ytoTb pocdoTpiosn (rniuepuH-3-docdartaeriapo-
reHasu (3[) i rmnuepanbaerna-3-coccartaerigporeHasm
(FA®[L)). AktusHicte TA®[ i M'3[] BU3Havanacs wBmakic-
Tio BigHoBNeHHst NAD +, akuii 6epe y4yacTb y BianNoBiaHMX
peakuiax sk akuenTop aToMmiB BOAHIO. [is unx depmeHTiB
OGyna BupaxeHa B HMorb / xB. * . KoHueHTpaujs Ginka
6yna Bu3HaveHa metogom Jloypi.

BusHayeHHA BMICTYy HelpoH-cneuundivyHoi eHonasn B
cupoBaTtui  KpoBi nmpoBoaunu 3a gonomorold Human
Neuron Specific Enolase ELISA Kit (Alpha diagnostic,
USA) BignoBiaHo o iHCTPyKUii BUpOGHWKa.

KoHueHTpauis AT® B cycneHsii eputpounTie Gyna
BU3HadeHa metogom [MH. Yaverbaum et al., KoHueHTpa-
uii ADP i AMF by H.U. Beprmeriep [7-10].

Hesanexnun (HenapHun) t-tect Student (gBoTaBpo-
BMI) OyB 06paHWi ONs NepeBipky 3HAYYLLOCTi BiAMiIHHOC-
Tel cepen 3acobiB Manux "n" BUBIPKOBUX MHOXWH.

Pe3ynbTaTy Ta iXx 06roBOpeHHs

B epuTtpoumTax nauieHTiB XBOPUX Ha XPOHIYHUA Bipy-
cHui renatut C, 6yno BCTaHOBMNEHO AOCTOBIpPHE 3HMXKEH-
HSA aKTUBHOCTI rniyepuH-3-docdaTtaerigporeHasn
(p<0,005) dbepmMeHTy, Lo KaTanisye yTBOPEHHS MiLepuH-
3-chbocpaty, Skun BUCTYNae B porii NPOMIDKHOMO 3'€AHaHHSA
B GiocuHTesi Tpurniuepuaie. Ak My 6aummo 3 Tabnuui 1,
BOHa 3HWKeHa B cepegHbOMy B 1,5 pasu y XBOpuMX YCix
rpyn, B NOPIBHSIHHI 3 KOHTPONEM.

AKTUBHICTb rnuuepanbaerna-3-cgocdaraerigpore-
Ha3W, WO XapakTepusye iHTEHCUBHICTb [MiKONiTUYHOIO
PO3LUENSIEHHS TIOKO3M, HaBnaku, Oyna AO0CTOBIpHO nia-
BuweHa (p<0,01) (Tabnuugs 1). Lle nos'ssaHo 3 nepeBax-
HUM CMOXMBAHHSAM TMIKOMITUYHMX dhocomeTaboniTie B
npouecax eHepro-npoaykuii, To6To rnikoniTMYHOMY CUH-
Tesi ATO. [lo Toro X, Le Moxe CBig4YMTU NPO NiABULLEHHSA
notpebu knitnHn B 2,3-b6icdocdorniuepaTe, sSkuin 3abes-
neyye nNpoLec nepenadi KUCHIO B TKAHUHW.

Tabnuys 1

AxkmueHicmb aniyepuH-3-gpocghamieziopoeeHasu i enuyepans0eaud-3-gpocchamdeziopozeHasu 8 epumpoyumax Kposi y nauieHmis

X80PUX Ha XPOHI4HUU 8ipycHul eerramum C.

MoKasHuK XBI'C reHoTtun 1b XBI'C reHoTun 2 XBI'C reHoTtun 3a KoHTponbHa rpyna
(n=49) (n=11) (n=13) (n=20)
AktueHicTb '3[] B apuTpouunTax - * i
HMOMb/MWH 1 6,83£0,05 5,32£0,45 5,7+0,15 12,25+1,13
AkTuBHicTb TAP[ B apuTpoumTax 5,75+0,08* 8,95+0,6* 7,29+0,26* 5,16£0,27
HMOIMNb/MWUH N

lMpumimka: * p <0,001 8 MOPIBHSIHHI 3 2PYNOK KOHMPOITO

BcTtaHoBneHo, WO B epuTpouMTax NauieHTiB XBOPUX
Ha XpOHiYHUW BipycHun renatut C poctosipHo (p<0,01)
nigsuwieHa aktmeHictb FAD[ B 2,3 pasun, B NOPIBHSAHHI 3
HopMOI0. [1py NOPIBHAHHI NaLjieHTiB 3 Pi3HUMKU reHoTuna-
MW He BCTAHOBMEHO Pi3HULUi MDK rpynamu, ogHaK Hamu
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Mpo6aemu ekonorii Ta meguuUNHU

Hamu 6ynu npoBeaeHi OoCnimKeHHs1 akTUBHOCTI Aa-
HUX dbepMeHTIB y nimdouuTax kposi. Y Tabnuui 2 Hase-
OeHi pesynbtatn aktuBHocTi M3P[ i rniuepun-3-cocdat-
gerigporeHasn B nimdoumtax. Takum 4YMHOM, B €pUTPO-
uutax i nimgoumTax KpoBi BCTAHOBMEHa 3aranbHa TeH-
OeHUis 0O 3HWKEHHS1 aKTUBHOCTI rniuepuH-3-cocdat-
JerigporeHasu, npote Hanbinbll BuMpaXkeHi 3MiHM crno-

CTepiralTbCa B epuTpoLmTax KpoBi. AKTUBHICTb rnuue-
panbaerva-3-cocdaTaerigporeHasn B nimdoumTax Bu-
LLie B NOPIBHAHHI 3 rPyNoK KOHTPOIIO (B HOPMi aKTUBHICTb
rnuuepanbaerna-3-cpocdartaerigporeHasm cknana 0,69 +
0,02 HMorb / xB * 1), NpOTE, Ui 3MiHW HE HACTIMbKM 3Hau-
HO BUpaXeHi, SK B epuTpoLuTax.

Tabnuus 2.

AxkmueHicmb aniyepuH-3-cpocghamoieziopoeeHasu i enuyepans0eaud-3-gpocchamdeziopozeHasu 8 imgoyumax Kposi

Y X80pUX Ha XPOHIYHUU gipycHull eenamum C.

MokasHuk

XBI'C 3 ssBULLL@MM NEYiIHKOBOI
eHuedanonarii (n=11)

XBI'C npwu BigcyTHoCTI
neyiHKoBOI eHuedanonarii
(n=21)

Hopma (n=20)

AkTusHicTb '3[ B NnimcpouunTax

1,10+£0,03*
HMOIMNb/MWUH N

1,16+0,05* 1,65+0,15

AxtusHicTb AP B nimcoumtax

2,95+0,03*
HMOIMNb/MWUH N

3,29+0,02* 0,69+0,02

lMpumimka: * p <0,001 8 MOPIBHSIHHI 3 2PYNOK KOHMPOITO

Mpuyomy HapocTaHHst aktueHocTi FTADIN MoxkHa noB'a-
3yBaTW He TiNbKW 3 MigBWLLEHHSAM NoTpebu eputpoumTa B
AT®, a 1 3i 36inbLIeHHsM npoaykuii 2,3 gidocdorniuepara,
HeoOXiQHOro Anst BCTYNY KUCHIO OO TKaHWH Yy NaujeHTiB 3
ABULLAMUW MEediHKOBOI eHuedanonartii. lMapanenbHe 3Hu-
XeHHs aktveHocTi N3O nigTBEpOoXKYE NPUNYLLEHHA MPO
HapOCTaHHs1 EHEPreTUYHMX NOTPEd KNITUHW.

MigTBEpOKEHHAM HalUMX BUCHOBKIB € pe3ynbTaTtun Jo-
CNiMKEHHs1 afeHinoBux Hykneotuais. Y 3B'A3Ky 3 BuLle-
BUKINageHUM, NpeacTaBnano iHTepec, BUMBYEHHS PiBHIO
afeHinoBux Hykneotuais (ageHosiHTpidocdat (ATD),
apeHosiHgidocdat (AAP), aneHosiHMoHodocdaT (AMP)
- K MapKepiB eHepreTM4yHoro Aediuuty y XBOPUX Ha
XPOHiYHUI BipycHWUI renaTtnt C B 3aneXHOCTI Bi4 HAadABHO-
CTi MneviHKoBOi eHuedanonarTii. MNMpu aHanisi BUABMNEHO,
LLIO Y XBOPUX 3 NPOsiBaMK MEYIHKOBOI eHuedanonarTii Bia-
OGyBa€eTbCs CTAaTUCTUYHO 3HaYyLle 3HWKeHHs (p <0,001) B
eputpoumtax BMmicty AT® B cepegHbomy Ha 53,5% B no-
PiBHSAHHI 3 KOHTponem. MpnbnusHo Taka X AuHamika crno-

cTepiranacs y naujieHTiB 3 reHoTUNoMm Bipycy 1b, a came
3HWXKEHHA Bigmivyanocb Ha 39% npwu NOPIBHAHHI 3 KOHT-
PONbHUMM 3HaYEeHHsMU. [pynn nauieHTiB 3 reHoTUNamMn 2
Ta 3a npu BiACYTHOCTI NPOSBIB NeYiHKOBOI euedanonartii
He Manu Mmixk cobol0 JOCTOBIPHOT Pi3HNL.

3a BMicToM AT® rpynu XBOpuX NpU HAABHOCTI NeYiH-
KOBOI eHLiecpanonartii Ta 6e3 Hel, TakoX AOCTOBIpHO BiA-
pisHanuca. Cnig 3a3HaunTy, WO Ha ubomy Tni amict AP
y XBOPUYX 3 ABULLAMW MEYiHKOBOI HEAOCTATHOCTI MaB Te-
HOEHLI0 [0 3HWKEHHS!, @ Y XBOPUX Ha XPOHIYHWIA BipyC-
Hun renatut C npw ii BiACYTHOCTI, HaBMNakn, BU3Havyanocy
cTaTUCTMYHO 3HadyLe (p <0,001) niaBuweHHs Ha 22% B
NOPIBHAHHI 3 KOHTponeM. PiseHb AM® B pasi HagBHOCTI
NeYiHKOBOI eHuedanonaTii B NOPIBHAHHI 3 KOHTPOSbHO
rpynoto, AOCToBipHO 3MeHwyBaBcs Ha 90%. Mpw sigcyT-
HOCTi MEeYiHKOBOI HEeQOCTaTHOCTI CrocTepiranocs OOCTo-
BipHe (p< 0,05) 3HWxeHHAa AM® - maixe B 2,5 pasum B no-
PiBHSIHHI 3 KOHTPONEM.

Tabnuuys 3
Bmicm adeHrinosux Hykneomudie y obcmexysaHux Xeopux 8 3anexxHocmi 6id naseHocmi neviHkoeol eHuyeganonamii (Me [25%; 75%] )
MokazHuK ATO, AL, AMO,
pyna xBopux MMOnb/n MMOnb/n MMOnb/n
XBI'C 3 siBMLLaMmM neYviHkoBOI eHuedanonarii 1 ;7381 ,*501 1 12:61*/;1] 1 1534:/;01
. . . R 0,81 = 1,10 =
XBI + ’ ’
C npwu BiacyTHOCTI Ne4viHKoBOI eHLedhanonartii 1,42+0,13x (0,70:08] (1,03 1,14]
KoHTponb 2,25 1,01 0,58
P [2,10; 2,2] [0,93; 1,08] [0,52; 0,69]

lMpumimka: * p <0,001 8 MopigHsIHHI 3 epyrno KoHmMposo, A p <0,001

MepenbavaeTtbes, WO MOpYyLIEeHHsT BioeHepreTu4Hux
NPOLECiB € OAHNM 3 MYCKOBUX MEXaHi3MiB PO3BUTKY Nevi-
HKOBOI eHuedanonarii BipycHoi etionorii [13-17]. B pe-
3ynbTaTi MiTOXOHApIanbHOI ANCMYHKLUIi, BUHWKaE Oedi-
LUUT MaKpOepriB BUKMMKAE MNoriplieHHst poboTn eHeprosa-
nexHnx MembpaHHMX kaHanis, sokpema Na' - © -AT®
0OMiHHWKiB, ca’ " -ATo® OOMiHHWMKIB, O NPU3BOAUTL A0
OEenoHyBaHHS iOHIB Ca’'s LMTO300i, 3 HACTYMHOK aKTu-
Bauieto Ca2 + 3anexHoi pepMeHTHOI edhekTOpHOI cTagii
anonTto3y. [lporpecyioumnn eHeprogediumT nepemmkae
eHepreTu4Huin metaboniam Ha rnikonis, BHacCNigoK Yoro
BiAOyBa€eTbCA HAKOMUYEHHSI HEOOOKUCIEHWX NPOAYKTIB
XUPHUX KMcnoT - auun-KoA, auetun-KoA, HAOH <« H 3
NPUrHiYeHHAM nipyBaTaerigporeHasun, 3HWKEHHAM YTuni-
3aujii nipysaty i nepeTBOPEeHHAM MOro B nakrar.

17

Y KOHTpoOnbHi rpyni nokasHukn HCE cTtaHoBunm
7,89£0,81Hr/Mn TOAI AK, PiBHI Y XBOPUX HA XPOHIYHUA Bi-
pycHuii renatut C popisHioBanu 12,97+0,85Hr/mMn, wWwo
CcTaHOBUTL Maike 65,3%. JocToBipHo (p<0,05) 36inbLue-
Hun BmicT HCE vactiwe 83% xBopux, peectpyBanu y
naujieHTiB 3 sBMLLAMUW MEYiHKOBOI eHuedanonarTii, wWo
MOXIMBO CBiAYUTb MPO MOLUKOKEHHAM HEMPOHIB MO3KY
y nauieHTiB 3 eHuedanonarieto BipyCHOro reHesy. OgHak
npUYMHa UbOro B AaHUM MOMEHT MOBHICTIO He siCHa i BU-
Marae Halloro nodanbLUoro BMBYEHHSA. IMOBIpHOKW npwu-
UYMHOIO L€l TeHAEHLUIT MOXYTb OYTW TakoX, KinbkicHi abo
neBHi OYHKLiOHanbHi BIAMIHHOCTI B ranbMiBHUX CuHan-
cax, OCHOBHOI POSIIO SIKUX € 3aXUCT HEMPOHIB Bif rinep-
36yAnMBOCTI.



Tom 21, N 5-6 2017 p.

A
40
35 o
30 8 @
E 25 o @
= 8 =]
* 20 o o
4 : °
I 15- 4 8
@ Lo
10 § 8
5 g @
0 T T T T
Kontpone  XBI'C 3 senmamu XBI'C mpu
ME4iHKOB 01 EilCYTIHOCTI
entedanonari [Ee9HEKOE Of
enredaronaTi

B
400 -
300 1
= T
wi J
o 200
=
100
0
Kontpome  XBIC : senmanm XBI'C mpu
MIeHHKOE 0] BincyTHOCTI
enrtedanonari [TEeMIHKOE Ol
eHLedanronari

PucyHok 1. PigHi HelipoHcrneyughiyHOI eHomasu y Xeopux Ha XpoHidHul sipycHul eenamum C
8 3anexxHocmi 8i0 HasieHoCMi reyiHKo8oi eHuyeghanonamil.

B ymoBax HenoBHoi iwemii abo npu cnpobi Heapeksa-
THOI penepdysii BigbyBaeTbCA NofanbLue NocTayaHHsa 4o
MO3KYy eHepreTM4yHoro cyocTtparty (rnokosu) Ans aHaepo-
GHoro rnikonisy, a Le Beae A0 NOCUNEHHS NnakToauifosa i
NOrnNUGNEHHsT ypaXKeHHs HEMPOHIB. [locnimKeHHs aaHoro
nuTaHHa noTpebye nodanbLIoro AeTanbHoro nigxoay B
BMBYEHHI, IO € NEPCNEKTUBOI HALLOro NoAasnbLIoro Ao-
CNiHKEHHS.

BucHoBkW. BcTaHOBNEHHsT 3MiHM MeTaboniamy doc-
¢oTpio3 B KMNiTMHAxX KPOBi, MMOBIPHO, A03BOMATL NpU-
NyCTUTW NepeBaxHe BUKOPUCTaHHA ocdOTpios Ta Hen-
pOoH-cneuundivHOi eHonasu Ans eHeproobmiHy i npoaykuii
ATO®, To6TO MOXHa BBaXaTU MOXIMBUM HasIBHICTb AUC-
GanaHcy MiXk eHepreTU4HUM i NNacTMYHUM NoTeHUianamm
B KNiTUHaX KPOBi XBOPWX HA XPOHIYHWI BiPyCHWUIN renatut
C, ocobnueo B eputpoLmTax.
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Mpo6aemu ekonorii Ta meguuUNHU

ENGLISH VERSION: THE PROGNOSTIC SIGNIFICANCE OF BIOMARKERS FOR
THE IMBALANCE BETWEEN ENERGY AND PLASTIC POTENTIALS

FOR LEARNING THE MECHANISM OF DEVELOPMENT OF HEPATIC
ENCEPHALOPATHY IN CHRONIC VIRAL HEPATITIS C

I.Yu. Bagmut, S.M Gramatiuk
Kharkiv Medical Academy of Postgraduate Education
Department of Clinical Pathophysiology, Topographic Anatomy and surgical surgery

We examined 73 patients with chronic viral hepatitis C who underwent a routine examination at the Medical Diagnostic
Center ASK-Health in Kharkiv. All patients underwent virus genetyping, 3 genotypes of HCV-infection were detected: 3a
genotype was diagnosed in 13 patients, 2 genotypes — in 11, the largest group was made up of patients with 1b
genotype of the virus - 49. The control group included 20 practically healthy persons who did not have the history of
liver disease. The activity of glyceraldehyde-3-phosphate dehydrogenase in lymphocytes of patients with chronic viral
hepatitis C and the phenomena of hepatic encephalopathy (n = 11) is reliably (p<0.01) higher - by 2.3 times - as
compared with the control group. Establishing a change in the metabolism of phosphotriose in blood cells probably
suggests the predominant use of phosphotriose and neuron-specific enolase for energy metabolism and ATP production,
that is, it is possible to assume that there is an imbalance between the energy and plastic potentials in the blood cells of
patients with chronic viral hepatitis C, especially in erythrocytes.

Key words: hepatic encephalopathy, viral hepatitis C, plastic potential.

Introduction and as a consequence of the development of hepatic en-
cephalopathy [6 - 8].

In the works of some authors it was found that dys-
metabolic processes in lymphocytes directly correlate
with the development of their dysfunction, in particular,
with the decrease of the blast-transformation index, and
the reactions of the sockets [9-11].

Enzymes selected for this study catalyzed various
ways of using glycolysis - both energy-forming and plas-
tic (consumption of glycerol-3-phosphate for the synthe-
sis of phospholipids that build cell membranes). For en-
ergy exchange of erythrocyte glycolysis has a central
significance. It is known that the imbalance of the ade-
nylate pool, the deficiency of ATP, leads to an increase in
the aggregation capacity of erythrocytes, damage to plas-
tic processes, reducing their deformation, and increasing

Chronic liver and liver cirrhosis are registered in 1.2
million people in Ukraine and hundreds of millions of
people around the world. With a significant increase in
the frequency of metabolic syndrome around the world,
viral hepatitis is accompanied by a gradual increase in
liver encephalopathy. The probability of developing com-
plications in hepatitis C is 20% of cases [1]. Studies have
indicated that overt hepatic encephalopathy affects 30 to
45% of patients with cirrhosis and a higher percentage
may be affected by minimal degree of encephalopathy
[2, 3].

Hepatic encephalopathy or portosystemic encephalo-
pathy is a syndrome of largely reversible impairment of
brain function occurring in patients with acute or chronic

liver failure or when the liver is bypassed by portosys- the rigidity of membranes. In lymphocytes, T-lymphocyte

temic shunts. The mechanisms causing this brain dys- : . . 7. N ok
function are still largely unclear [4, 5]. Hepatic encepha- Iﬂ?gggn such as proliferation, cytotoxicity [13-19], is dis

lopathy is classified according to the data of the working
group of the 11" World Congress of Gastroenterology,
Vienna, in three types, based on liver disease; one of the
groups is viral hepatitis.

One of the perspective directions that allow characteriz-
ing the pathophysiological mechanisms of the development
of encephalopathy in viral hepatitis in the body is the study
of the peculiarities of metabolic processes in cells. This is
due to the fact that all changes in the cellular genetic pro-
gram are realized, including through metabolic processes. In
this case, of great interest is the study of metabolism not
only hepatocytes, but also peripheral blood. This is due to
the fact that dysmetabolic processes in blood cells cause
development of their dysfunction [3 - 5].

It is known that one of the most powerful links in the
development of hepatic encephalopathy with the further
development of the hepatic coma is cirrhosis. Thus, we
can assume that dysmetabolic processes in erythrocytes
and their dysfunction can mediate microcirculation disor-
ders, thereby contributing to the progression of cirrhosis

One of the diagnostic controversies is the enzyme
neuron-specific enolase (NSE). From the literature [16] it
is known that NSE is one of the enzymes of glycolysis (2-
phospho-D-glycerate-hydrolyzase), which exists in the
form of several dimerized isoenzymes (aa, ab, ay, bb and
yy), formed from three subunits - a, b and y. A great ex-
perimental and clinical material has been accumulated
concerning the analysis of NSE in biological fluids at
various pathological conditions. The neuron-specific
enolase is the only commonly known marker for all differ-
entiated neurons and refers to intracellular enzymes of
the central nervous system [13-16].

However, today there is no comprehensive study of
this enzyme in patients with chronic viral hepatitis C as a
marker of liver encephalopathy.

The aim of the study is to determine the predictive
and prognostic biomarkers of the imbalance between the
energy and plastic potentials in the blood cells of patients
with chronic viral hepatitis C.

" To cite this English version: I.Yu. Bagmut, S.M Gramatiuk. The prognostic significance of biomarkers for the imbalance
between energy and plastic potentials, for learning the mechanism of development of hepatic encephalopathy in chronic
viral hepatitis C // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 5-6. - P. 19-22.
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Material and Methods

The 73 HCV+ patients and 20 healthy controls were
enrolled in the present cross-sectional study. The
patients were selected on the basis of their stable clinical
condition over the past 3 months. HCV infection was
diagnosed by the positivity of anti-HCV and HCV-RNA for
at least 6 months of period.

The study protocol was carried out in accordance with
the Helsinki Declaration as revised in 1989. All subjects
were informed about the study and the written consent
was obtained from each one.

We investigated the activity of enzymes utilizing
phosphotriose  (glycerol-3-phosphate  dehydrogenase
(G3D) and glyceraldehyde-3-phosphate dehydrogenase
(GAFD)). The activity of GAFD and G3D was determined
by the rate of recovery of NAD+, which participates in the
corresponding reactions as an acceptor of hydrogen
atoms. The activity of these enzymes was expressed in
nmol / min ¢ I. Concentration of the protein was deter-
mined by Lowry's method.

The determination of the content of neuron-specific
enolase in serum was carried out using the Human
Neuron Specific Enolase ELISA Kit (Alpha Diagnostic,
USA) according to the manufacturer's instructions.

The concentration of ATP in the erythrocyte suspen-
sion was determined by the PN method. Yaverbaum et
al., Concentrations of ADP and AMF by H.U. Bergmeyer
[7-10].

An independent (unpaired) Student's t-test (two-
tailed) was chosen to test the significance of differences

among means of small “n” sample sets.

Results and discussion

On the contrary, the activity of glyceraldehyde-3-
phosphate dehydrogenase, which characterizes the in-
tensity of glycolytic glucose splitting, was significantly in-
creased (p<0,01). This is due to the predominant con-
sumption of glycolytic phosphometabolites in the process
of energy production that is glycolytic synthesis of ATP.
In addition, this may indicate an increase in the needs of
the cell in 2,3-bisphosphoglycerate, which provides the
process of transferring oxygen to the tissue.

The activity of glyceraldehyde-3-phosphate dehydro-
genase in lymphocytes is higher compared with the
control group (normal activity of glyceraldehyde-3-phos-
phate dehydrogenase was 0.69+0.02 nmol / min « I),
however, these changes are not so pronounced as in
erythrocytes.

Table 1

The activity of glycerol-3-phosphate dehydrogenase and glyceraldehyde-3-phosphate dehydrogenase in blood red blood cells in

patients with chronic viral hepatitis C.

HCV-infection HCV-infection HCV-infection Control grou
Index Genotype 1b Genotype 2 Genotype 3a (n=2%) P
(n=49) (n=11) (n=13)

glyceraldehyde-3-phosphate - 5 *

dehydrogenase v nmol / min « | 6,83+0,05 5,32+0,45 5,7+0,15 12,25+1,13

activity of GAFD nmol / min « | 5,75+0,08* 8,95+0,6* 7,29+0,26* 5,16+0,27

Note: * p <0.001 in comparison with the control group
It was established that in erythrocytes of patients with patients was recorded in patients with liver

chronic viral hepatitis C, the activity of GAFD in 2.3 level,
compared with norm, was significant (p<0.01). When
comparing patients with different genotypes, there is no
difference between the groups, but we have established
a significant difference between patients with and without
liver encephalopathy. Thus, during the study, it was
found that in patients with chronic viral hepatitis C,
increased use of phosphotriose in glycolysis.

There is an in the control group, the neuron-specific
enolase values were 7.89+0.81 ng / ml while in patients
with chronic viral hepatitis C it was 12.97+0.85 ng / ml,
which is almost 65.3%. Relatively (p<0.05) increased
neuron-specific enolase content in more than 83% of

encephalopathy, which may indicate a brain neuronal
damage in patients with viral glandular encephalopathy.

In the analysis, it was found that in patients with mani-
festations of hepatic encephalopathy, a statistically sig-
nificant decrease (p<0.001) in erythrocytes of ATP con-
tent was observed on average by 53.5% compared with
control. Approximately, the same dynamics was ob-
served in patients with the genotype 1b, namely a de-
crease of 39% when compared with control values.
Groups of patients with genotypes 2 and 3a in the ab-
sence of manifestations of hepatic encephalopathy did
not have a significant difference between them.

Table 2.

The activity of glycerol-3-phosphate dehydrogenase and glyceraldehyde-3-phosphate dehydrogenase in blood lymphocytes in patients

with chronic viral hepatitis C.

HCV-infection and HCV-infection and did
Index hepatic encephalopathy not hepatic Contro_lz%r)oup
(n=11) encephalopathy (n=21) (n=
glyceraldehyde-3-pho_sphate dehydrogenase in 1,10£0,03* 1,1620,05* 1,55+0,15
lymphocytes nmol / min ¢ |
activity of GAFD in lymphocytes nmol / min ¢ | 2,95+0,03* 3,29+0,02* 0,69+0,02

Note: * p <0.001 in comparison with the control group

The content of ATP in the group of patients with and
without liver encephalopathy also significantly differed. It
should be noted that in this context, the maintenance of
ADP in patients with liver failure phenomena tended to
decrease, and in patients with chronic viral hepatitis C in
its absence, on the contrary, a statistically significant in-

20

crease (p <0,001) was determined by a 22% increase
compared with control . The level of AMP in the presence
of hepatic encephalopathy compared with the control
group, significantly decreased by 90%. In the absence of
hepatic insufficiency there was a significant (p<0.05) re-
duction by AMP - almost 2.5 times compared to control.
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Table 3

The content of adenine nucleotides in the patients under examination, depending on the presence

of hepatic encephalopathy (Me [25%, 75%] )

Index
ATP mmol/l ADP, mmol/l AMP, mmol/I
Group of patients

. . . _ 1,38 = 1,36%A 1,64%A
HCV-infection and hepatic encephalopathy (n=11) [1.27: 1,50] (1.24: 1,51] (1,53 1.70]

HCV-infection and did not hepatic encephalopathy 0,81 * 1,10 *
(n=21) 1:42£0,13 [0,70;08] [1,03; 1,14]

Control group 2,25 1,01 0,58

(n=20) [2,10; 2,2] [0,93; 1,08] [0,52; 0,69]

Note: * p <0.001 in comparison with the control group

It is assumed that the disruption of bioenergetic proc-
esses is one of the triggers of the development of hepatic
encephalopathy of viral etiology [13]. As a result of mito-
chondrial dysfunction, the lack of macroergues causes
the deterioration of the work of energy-dependent mem-
brane channels, in particular Na + -K + -ATP exchangers,
Ca2 + -ATP exchangers, which leads to the deposit of

A NCE ng/ml
40
35
30 b
]
25
L] b
20
d b
15 - d b
10 N
5 [
0 T T
Control group | HCV-infection and HCV-infection did
hepatic encephalopathy | not hepatic
encephalopathy

Ca2 + ions in the cytosol, followed by activation of Ca2 +
dependent enzyme effector stage apoptosis. The pro-
gressive energy deficit switches the energy metabolism
to glycolysis, resulting in the accumulation of low oxidized
fatty acid products - acyl CoA, acetyl CoA, NADH « N with
inhibition of pyruvate dehydrogenase, decreased utiliza-
tion of pyruvate and its transformation into lactate.

B NCE, %
400
300 4 —ir
200 A —‘—
100 {
0

Control group | HCV-infection and HCV -infection did
hepatic encephalopathy | not hepatic
encephalopathy

Figure 1. Levels of neuronspecific enolase in patients with chronic viral hepatitis C,
depending on the presence of hepatic encephalopathy.

In the control group, the NCE was 7.89 £ 0.81 ng/ ml,
while in patients with chronic viral hepatitis C it was 12.97
+ 0.85 ng / ml, which is almost 65.3%. Relatively (p<0.05)
increased NCE content in more than 83% of patients was
recorded in patients with liver encephalopathy, which
may indicate a brain neuronal damage in patients with
viral glandular encephalopathy.

Conclusions: The establishment of a change in the
metabolism of phosphotriose in blood cells suggests the
predominant use of phosphotriose and neuron-specific
enolase for energy metabolism and ATP production, that
is, it is possible to assume a possible imbalance between
the energy and plastic potentials in blood cells of patients
with chronic viral hepatitis C, especially in erythrocytes.
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AHTUTPOMBOTUYECKAS TEPAMNNS B NPO®UJIAKTUKE CEPJEYHO-
COCYAUCTDIX COBbITUN (CMEPTb, OCTPbI MHO®APKT MUOKAP/A,
WHCYJ1bT) Y BOJIbHbIX XPOHUYECKOW CEPAEYHO HEAOCTATOYHOCTbIO"

lepacumenko H.A., Pacun M.C.
BIrY3Y «YkpavnHckas MeguumnHckasi cTomaroriormieckas akagemusi», r. lontasa

Y crarTi BUCBiT/IEHO 0COB/IMBOCTI aHTUTPOMOOTHYHOI TEParii B NpoginakTuLi cepLeBo-CyANHHUX rogiv (cMepTe, roctpui
iHGAapKT MioKapaa, iHCysIbT) y XBOPUX HA XPOHIYHY CEPLIEBY HEAOCTATHICTb. TOKa3aHo, SIKi aHTUKOArysisiHTM abo aHTUT-
POMOOUNTAPHI NMPenapaTy MaroTe MEPEBary 3 ypaxyBaHHIM OCO6/IMBOCTEN QYHKLIIOHYBaHHS OpraHiB i cuctem y ocib 3
CEPLIEBOIO HEAOCTATHICTIO. AHTUTPOMOOTHYHA Tepanisl rokazaHa BCiM XBOpuM 3 @ibpwisuieto nepeacepar | cepLeBoro
HEAOCTATHICTO. [OLiNIbHICTE GHTUKOArY/ISHTHOI @60 aHTUTPOMOOTHYHOI Tepariii He by/ia AoBeAeHa y NAaLieHTIB 3 CUHYCO-
BUM PUTMOM, PU3NK KPOBOTEY MEPEBULLYE aHTUTPOMOOTUYHMA eQEKT y NaLiieHTiB AaHoi rpynu. Pe3ysibTatv KOHTPO/IbO-
BaHuX JOC/IKEHb PEKOMEHAYIOTL aHTUKOAry/IIHTHY TEPAIito NaLi€HTaM i3 cepLieBOI0 HEAOCTATHICTIO, SIKi 3HAX0AATLCS B
rpyrii BUCOKOro pusuKy, 30Kpema, rpu @iopwisauii nepeacepab, 3 paHille nepeHeceHuMU TpoMO0eMbOIiYHUMY eni304a-
MU, 3HaYHUM SHDKEHHSIM (paKLii BUKuay JiBOro LLIyHOYKa, NMpy BHYTPILLIHEOCEPLEBUX TPOMOO3ax i y XBOpUX 3 aHeBpU-
3Mor0. TakoX HEMAE AOKAa3iB, Lo [03BOJISIOTh MPU3HaYaT aHTUTPOMOOTHHHY TEPArito /151 3HYKEHHSI PU3UKY IHCY/IbTY i
TPOM60OEMOO/IiIV y NMALIEHTIB 3 CEPLIEBOKO HEAOCTATHICTIO | CUHYCOBUM PUTMOM. Y BUOGOPI aHTUTPOMOOTHYHOI Tepanii cig
opieHTyBaTucs Ha iHgekcu CHA,DS,-VASc i HAS-BLAD.

KnioyoBi cnoBa: aHTMTpoMbOTMYHA Tepanis, npodinakTuka CyaMHHUX NOAIN, XPOHiYHa cepLieBa HedoCTaTHICTb

BeegeHue HbiMn aHTukoarynantamu (OAK), 20-30% u3 Hux cTpa-
pat UBC. Y nauneHtoB ¢ ®I1 BapdapuH 1 aHTUTPOM-
bouMTapHble CpeacTBa CHWXKAKT PUCK WMHCYNbTa, Npu-
MepHO, Ha 65% 1 20%, COOTBETCTBEHHO.

daemuonornyeckne UCCnefoBaHnst CBUAETENbCTBY-
0T, 4T0 29% nauueHtoB ¢ CH He nonyyatoT ATT, 31%
nony4varoT Tonbko ManoadgdektnaHyto ATT n 39% nony-
YaloT BapdapviH, n3 kotopbix Tonoko 10% nogaepxuea-
toT MHO B TepaneBTuyeckom nHtepsane [8].

MepeoueHka pucka KpOBOTEYEHWUI siBnsieTcst Gapbe-
pom Ans HasHayeHus TepanesTtamu ATT. Puck kposoTe-
YEHU yBENMYMBAETCA C BO3PACTOM, HO NPOTEKTUBHbIN
acpdekT ATT npeBbILLAET ero BO BCEX BO3PACTHbLIX rpyni-
nax [20].

B nocnegHwe rogbl NOABMNOCH MHOMO HOBbIX aHTW-
TPOMOOTUYECKUX MpenapaToB, KOTOPble YCMELUHO Mpo-
LY PaHAOMU3MPOBAHHbBIE KIMHUYECKME MCCreqoBaHus
(KM) n nokasanu BbICOKYt0 3(pEKTUBHOCTL M [OCTATOM-
Hyto Ge3onacHocTb. JTW npenapatbl, a TakKe TaKTUKa
npumeHeHnss ATT npetepnenn cepb&sHble N3MEHEeHUs,
OTpaxeHHble B HOBbIX pekomeHaauusax Esponerickon n
AMepurKaHCKOM accoumaumin KapavornoroB M Kapamoxu-
pypros [3, 6, 11], KOTOpble elle HeJOCTaTOYHO 3HAKOMBbI
LUMPOKOMY Kpyry TepaneBToB YkpauHbl. OgHako elle He-
[OCTaTOMHO AaHHbIX kacaTtenbHo OATT y nuy ¢ CH [19].

Toukn npunoxeHus u knaccucdukaumsa aHTUTPOM-
6ounTapHbIX NpenapaToB.

AHTUTpOMBOUMTAPHbBIE CPEACTBA BKIMOYAIOT:
® WHMMOMTOPbI LMKNOOKCUreHasbl 1, B NepByto oyepeap,

acnupvH (auetuncanuuunosyio kucrnoty (ACK)) wn

apyrve  HecTepouHble NPOTUBOBOCNANUTENbHbIE
cpeacTBa, YTo npegoTBpallaeT obpasoBaHve TkcA2

1 nHAyumpyemyto um arperauuto TL;

XpoHuyeckas cepaedvHas HegoctaTtodHocTb (CH) -
0OHa U3 rMaBHbIX KIMUHWYECKMX NpobnemM COBPEMEHHOW
MeauuuHbel, nopaxaet 1-2% B3pocnon nonynauum n 6-
10% nwuu ctapwe 65 net [13]. B YkpauHe pacnpocTpa-
HeHHocTb CH cpegu B3pocnoro HaceneHws coctaBnsieT
1,7% [1]. CH oTtBeTcTBeHa 3a 5% Bcex rocnutanunsauun,
BKMoYasa repuatpudeckme. CMepTHOCTb Cpeau rocnurta-
nunanpoBaHHbIX 6onbHbix CH coctaBnsiet 4% B Mecsu,
18% 3a 6 mecsaues, 30% B rog 1 40% B TeyeHue 3x neT.

MoXHO MpeanonoXuTb, UCXOOS M3 MUPOBLIX CTaTu-
CTUYECKUX AaHHbIX, YTO B YKpauHe [OMMKHO OblTb Mpu-
6nunsutenbHo 480-560 Thicsy 60nbHbLIX ¢ CH [2].

Mocne cdubpunnaumm npeacepauii (PI1, mepuatens-
Hon aputMmm (MA)), koTopas oTBeTCcTBeHHaA 3a 15% WH-
cynbtoB, CH sBnsietca cnepytowen Hanbornee 4yacTon
npuynHon (9%) BCEX NHCYNbLTOB.

Kapanoambonuueckne WHCYMbTbl, WMHAAPKTbl MUO-
kapga (MM), BHe3anHasi cMepTb U BEHO3HbI TPOMOO3IM-
6onmam, 3aHumatoT 0o 30% B CTPyKType datarnbHbIX U
He daTanbHbIX OCNOXHEHUN y 6onbHbiX CH 1 obycnae-
NMBalOT BLICOKYHDO CMEPTHOCTb W rocnutanu3auuo [21].
AHTUTpOMBOTUYeckasas Tepanus (ATT) B STOM nnaHe
BecbMa nepcnekTtusHa [10].

Ocoboe 3HayeHve nmeeT ATT npu @1, koTopas aB-
nsietca Hamvboree 4acToW apuTMMEN U BCTpeyaercs ¢
yactoTon 1%-2% B o6Len nonynsuun: 0,5% y nuy B 40-
50 net n 5%-15% y nogen crapwe 80 net [7]. UHcynbT
ABnsAeTc Haubonee 4vactbiM ocrnoxHeHvem MA. Bo
DpeMNHreMCKOM MCCreaoBaHUM pUck MHCynbTa npyu MA
6bin B 5 pa3 BbilWe, YEM Y NUL, C CUHYCOBbIM PUTMOM Y
Bo3pactan ao 1,5% B 50-59 net u oo 23,5% B 80-89 ner.
70-80% nwny, ¢ MA umeloT nokasaHus K NeYeHuto oparb-

LumyeaHHs npu amecmauii kadpis: 'epacumeHko H.[., PacuH M.C. AHmumpombomu4yeckasi mepanusi 8 npogunakmuke cepoe-
YHO-cocyducmbix cobbimuli (cmepmb, ocmpbild UHGhapkm Muokapda, UHCYbm) y 60MbHbIX XPOoHU4Yeckol cepdeqyHol HedocmamoYHo-
cmeto // lpobnemu ekonoeii i meduyuHu. — 2017. — T. 21, Ne 5-6. — C. 23-28.
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e OnokaTtopbl peuentopoB TL| P2Yq2: TUKNonuauH,

Knonuaorpens, Npacyrperb, KaHrPenop; Tukarpenop;
e VHMMOMTOPbLI aKTUBALUWM TMMKOMPOTEMHOBBLIX peLen-

TopoB TL| llg/llla: abcukecnmab, antudunbaTman TMpo-

¢dwnbaH ¥ Bopanakcap, WHIMOMPYIOLWUIA aKTUBUPYIO-

LWmi npoTteasbl peuenTop -1.

AHTVKOArynsHTHbIE CTpaTErum BKIOYAIOT:

e BapdapuwH 1 gpyrme npousBodHblE KymapuHa, KOTo-

pble AencTByeT nyTem 6nokagbl cMHTE3a ButammnHa K

B NeYeHw.

e HenpsiMble MHIMBUTOPbI TPOMOWHA: renapuH, ero H13-

KOMOMeKynsipHble doparmeHTbl, TpebytoLime kodakTo-

pa - aHTuTpombuHa lll;

e MpsIMble MHIMOWUTOPBLI TPOMOUHA: TMPYAWH, BuBanupy-

OVH 1 gaburatpaH,

e UMHrMGuTOpbI Xa dakTopa anvkcobaH, agokcabaH, pu-

BapokcabaH,;

Oabvratpan (OBr), anvkcabaH, agokcabaH U prBapok-
cabaH (PPB) oTHocATCS K «HOBbIM aHTUKOArynsiHTamy»
(HOAK), yacto paccmaTpuvBaeMblX B MeTaaHanusax BMe-
cTe.

AHTUTpOMOGOTMYecKkaa Tepanus (ATT). HecmoTps
Ha YacTyl HasHavaeMocTb GonbHbiM CH, ACK He ad-
dekTBHO nNpeaynpexaaer TpoMboobpasoBaHue mnpu
CH.

B KM WASH nokasaHo, 4yto B go3e 300 mr ACK He
CHWXana cMepTHOCTb GomnbHbiXx ¢ CH no cpaBHeHWIO C
nnaue6o, yBenMymMBas 4acToTy KpoBoTedeHuid ¢ 5% fo
13%. B KU V-HeFT | n V-HeFT Il ACK He cHwxana vac-
TOTy TpoM6oamGonuyecknx cobblituin (TOC) y GonbHbIX C
CH. Hanpotus, B petpocnektnsHom KW SAVE Habnto-
Aancs 3HauutenbHbi adpdekt ACK B npegynpexaeHum
TOC — cHmxeHne Ha 56%, a B KN SOLVD Ha 23% y
MY>XYUH U Ha 53% Yy XKEHLMH, a TakKe CHWKEHWEe BHe-
3anHo cmepTn Ha 24%. ACK moxeT cnocobcTBoBaTth
passutuio aekomneHcauun CH. O6 sTom cBMAOeTenbCT-
BytoT KW, nokasaBlume Gonbluyto YacToTy rocnutanusa-
uMm BONbHBIX Ha Tepanuu acrnuMpuUHOM, Yem Bapdapu-
HOM. OT0 0bbsicHaeTcs TeM, 4To ACK nHrmbumpyeT cruHTes
cocyaopacLmMpsaIoWmux npocTarnaHaMHOB 1 yBenuymMBaeT
SHOOTENWH3AaBUCKHMYIO Ba30OKOHCTPUKLUMKU. OTUM 0OBbSIC-
HseTca Bonbluas CMepTHOCTb BOMbHBIX HA KOMOWHMPO-
BaHHOW Tepanuun Gonbwmmn gosamm ACK 1 nHrméutopa-
MW aHrMOTEH3WHMpeBpaLaoLero depmeHTa, 3aduken-
poBaHHas B KW WASH, WATCH, SOLVD u
CONSENSUS I1.

MHrmbutopbl peuentopoB TpomGouutoB P2Y12
TUEHONUPUAUHOBOMW NpupoAabl (TUKNONUAWH, KNonu-
porpenb, npacyrpenb, Tukarpenon). Havbonee wusy-
YeHHbIM cpean GrnokaTopoB pelenTopoB P2Y 1, sensercs
KNonuaorpernb, OTHOCALLMIACA K rpynne TUEHONUPUONHOB,
mMeTabonuTbl KOTOporo, obpasyemble B MEYEHN Npu yya-
cTumn uutoxpoma P450, HeobpaTumo GrokupytoT peLen-
Topbl P2Y12. TuknonvauH n npacyrpenb — o6paTtumo
6nokupytoT P2Y12. OHu geilcTBytoT GbicTpee n Gonee
MOLLIHO, YeM Kronuaorpesb, HO Bbi3blBaOT Bonblue Kpo-
BOTEYEHUI. Tukarpenop sBnsieTcs NPOU3BOAHbLIM LIMKIO-
NEeHTUNTPUA30NONMPUMUANHOB.

OBoriHaa aHTUTpoMGouuTapHas Tepanus (OATT).
[NokasaHo, YTO ABOVHaA Gnokaga UMKNookcureHasbl-1 ¢
nomowbto ACK u peuentopos AP P2Y12 knonuporpe-
neM accouMmpoBaHa C 3Ha4YMTENbHBIM CHVKEHUEM puUcKa
VM. B oTHOLWEHUN pucka MHCynNbTa AaHHble MeHee ori-
peneneHHble. B uccnepgosarn PLATO 6binv npoaemMoH-
CTpupoBaHbl Ha doHe Tepanum ACK npeumyllectsa Tu-
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Karpenona nepea KnonuaorpeneMm B npeaynpexaeHny
TpomB0o3amMBOonuin 1 cMepTn y BOMnbHBLIX C OCTPbIM KOPO-
HapHbIM cuHgpomom (OKC), ogHako, 3a cyeT yBenuye-
HUA YacToTbl BONbLMX KPOBOTEYEHWN, OCODEHHO Mpu
npumeHeHnn 6onblumx o3 ACK [14].

B uccneposaHun MATCH He 6bino HamgeHo acco-
unaumm OATT CO CHWKEHMEM pucka WHCYrbTa, HO Gbin
YBEMNVYEHUN PUCK OMacHbIX ONSA XWU3HWU KpoBoTeveHun. B
nccnegosarnuax ESPRIT (ACK + pgunupupamon) u
PROFESS 6bino HageHo 20% cHukeHne obLuein cmepT-
HOCTW OT BCEX CEPAEYHO-COCYANCTbIX COOLITUIA.

MaumeHTbl ¢ OKC 1 Tpebylowime CTEHTUPOBAHMS, HY-
xpatotesa B JATT ACK mn aHtaroductom P2Y4, peuenTo-
pos TL k AO® [19].

MeTaaHanmsa 4OCTYMNHbIX UCCNeaoBaHUA nokasar, YTo
Tepanust ACK cHwxkana Ha 1,5% cocyauctele cobbiTusi
Ha 20% KOnu4YecTBO UHCYNbTOB U KOPOHaPHbIX CODbLITUIA
npyv HE3HAYUMOM CTaTUCTUYECKN YBENUYEHUU remoppa-
rMYecknx WHcynbToB.  Bonee MoLHblE WMHIMOUTOPSI
P2Y 12, npacyrpens n Tukarpenop npusogat K 20% cHu-
xeHuto pucka OKC, HO ocTaeTcsi HepelleHHon npobne-
MOW CyLLEeCTBEHHOE yBenunyeHue KpoBOTEYEHU NO Cpas-
HeHuto ¢ knonugorpenem. [laHHble B OTHOLIEHUW BNWs-
HUs npacyrpens n Tukarpenopa npu CH oTcyTCTBY!IOT.

B nonynsumsax BbICOKOro pucka (caxapHbin guaber,
CTap4yeckuin Bo3pacT, NoYeYHasi He4oCTaTOYHOCTb, nepe-
HeceHHbI paHee VIM, nHcynbT n Tpomb03 cTeHTa) Konu-
YECTBO WLLEMMUYECKNX OCIOXHEHUN OCTaeTCsi OMeHb Bbl-
COKUM. DTN XKe rpynnbl XapakTepusyoTcA BbICOKUM puC-
KOM KpOBOTEYEHUIN. DTN AaHHble CBUAETENbCTBYIOT, YTO
MLLIEMUYECKME OCINOXHEHMS onocpefoBaHbl He TOMbKO
TU v OATT He 6nokupyeT 3t nyTu. [Ina neyeHns Takmx
6OrbHbIX NPUMEHSETCSA aHTUKOArynsiHTHasa Tepanusi.

AunTaroHucTtbl peuentopoB rnukonpoTteunaa lib/llla
(abumkcumab, TMpodunbaH, antucdmbdaTna). MMukonpo-
Teng lIe/llla — Genok, nosiensowuiics B membpaHe TL|
npyv WX akTuBauuW, CRYXWT peLenTopoM KomnareHa u
daktopa cpoH BunnebpaHga. OH obecneunBaeT agresvio
n arperauuto. brnokaga rnukonpoteunga lIb/llla npenaTct-
ByeT aareaun u arperaumm TL| mexaHusmowm, oTnuyato-
wmmcs ot gencteua ACK n tTmeHonupmamHos. B HacTos-
Liee BpeEMS B KIMMHWYECKOWN MpaKTUKe MPUMEHSAITCA TpU
npenapaTta: abumkcumab, TupogunbaHn, anTudgpunbdaTna.

Bce Tpu npenaparta obnagalT MOLLHLIM aHTMarpe-
raHTHbIM OENCTBUEM W NPUMEHSIIOTCA TOMbKO NapeHTe-
panbHo, B ocHoBHOM, npu VM, OKC u kopoHapHon aH-
rmonnacTuke B codeTaHum ¢ renapuHom n ACK.

AHTUKOarynsHTHble npenapatbl. HedpakumoHu-
poBaHHbIN renapuH. enapuH akTMBeH NpPoTUB haKTo-
pPOB BHYTPEHHEro 1 06LLEero MexaHu3mMoB CBEPTbIBAHUS
(B yacTHoCTW, IXa, Xa n TpombuHa), ABNAETCA aKTMBaTO-
poM aHTUTpombuHa lll, yckopsieT B3aumoaencTBue aHTu-
TpombuHa Il ¢ TpombrnHom Gonee yem B 1000 pas. AHTK-
TpoM6uH Il 6bicTpo (T1/2 <0,1 c) uHMBMpyeT dakTopbl
IXa, Xa 1 TpoMOVH Npu KOHUEHTPaUMKN renapuHa B nnas-
me 0,1 — 10 Eg/mn. MNpn 3TOM yANUHAOTCS akTUBMPO-
BaHHOE YacTuyHoe TpoMbuHoBoe Bpemsi (AYTB) 1 Tpom-
6uHoBOE BpeMsl (Bpemsl CBepTbiBaHWS MNna3mbl Npu Jo-
6aBneHnn TpombuHa. ®aktop Xa Ha nosepxHocTu TL| n
TPOMOWH, CBSA3aHHbLIN C PMOPUMHOM, He WHrMBMpyrTCA
renapuHom v aHTUTpomouHoMm Il

enapuH HaunHaeT AencTBoBaTb ObLICTPO, YTO NO3BO-
NSIeT UCMOMb30BaTh €ro NPy BEHO3HbIX TpoMOo3ax n TI-
JIA. OnutenbHocTb neyeHust obblYHO cocTaBnsieT 4—5
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cyT. Cpasdy HasHa4aloT M HenpsiMble aHTUKOarymnsHTbl
BHYTPb, KOTOpble K MOMEHTY OTMEHbI renapuHa peanu-
3YIOT MOSHOLIEHHbIN 3ddpekT. Mpu TpombBosax u ambonu-
AX, PeLnavMBMPYOLLMX HAa )OHE OOBIYHOTO NeYeHust He-
NPAMbIMW aHTUKOArynsaHTamu (Hanpumep, Npyu CUHAPoOMe
Tpycco), NpoBOAAT ANUTENbHYO renapuHoTepanuio. e-
napuvH NPUMEHSIOT TakkKe: Npu HeCTabUNbHOW CTeHoKap-
avm n MIM; npu GannoHHOW KOPOHAPHOW aHr1onnactTuke
M YCTaHOBKE CTEHTa; Npu onepauusix, TpebyoLwmx nckyc-
CTBEHHOIrO KPOBOOOPALLEHWS; ¥ HEKOTOPbIX BOMbHBIX C
OBC-cuHgpomom.

HuskomonekynsapHble renapuHbl (HMI): aHokcana-
pWH, fantenapwH, apgenapyvH, HagponapuH, peBunapuH,
TUH3anapuH. HMIM BBOAAT NOAKOXKHO 1—2 pasa B CyTku,
OHW MOYTM HEe BMMSAIOT Ha NnokasaTenu CBepTbiIBAeMOCTU
KPOBW U NabopaTopHbIl KOHTPOSlb ODLIYHO HE HYKEH.
MokasaHvem Kk npumeHeHnto HMIT ctana npodwmnaktuka
BEHO3HbIX TpomMbo30B 1 TOJIA. Bbina nokasaHa ux ad-
(PEKTUBHOCTb MPW BEHO3HbIX TpomBo3ax, TAJIA n HecTa-
OGunbHoi cteHokapaumn. JledeHne HMI pexe ocnoxHs-
eTCcsl renapyvHoOBOW TPOMBOLMTONEHMEN, OCTEONOPO3OM U
KPOBOTOYMBOCTBIO.

MpyauH n 6uBanupyauH. [Monunentug rvpyavH
coaepxutca B crnoHe nuasok (Hirudo medicinalis) u no-
HWXaeT CBepTbIBaHWE KPOBWU MocpeacTBoM Gnokaapbl ak-
TUBHOTO LieHTpa TpoMbuHa. [leficTeBre He 3aBUCUT OT aH-
TMTpoM6UHa lll, 1 NoaToMy NpenapaT MOXET NPUMEHATL-
cs y 6onbHbIX C ero gecuumtom. NlenvpyauH u gesuvpy-
OVH — aHanorn rupyauHa, npovsBedeHHble MeTogamu
FEHHOW MHXeHepuw.

Busanupyauvn (BBP). BBP — mowwHbn, cneumdunye-
CKuiA, 06paTUMbIN, NPAMONA UHIMOBUTOP TPOMOBUHA, CUHTE-
TUYEeCKoe MPOW3BOAHOE TMpyauHa, UHrMBupyet ceBoboa-
HbI N CBA3aHHbIN C PMOPMHOM TPOMOBWH U MHOYUMpPYe-
Myl0 TPOMOMHOM akTuBaumto, n arperauymio TLL. B otnu-
yne oT renapvHa BBP He TpebyeT kodhaktopa — aHTu-
TpoMOUHa, He BbI3bIBAET CUHAPOMA «TPOMOBOTMYecKas
TpombouuToneHusi» 1 He aktuBmpyeT TLI, 4TOo genaet
ero vgeanbHoW anbTepHaTBoKW renapuHy. B K/ npoge-
MOHCTPUPOBaHbI MO3NTUBHLIE pe3ynbTaTbl NPUMEHEHNS
BBP npu ctabunbHOM U HecTaburbHOW CTEHOKapauw,
MM c nogbemom u 6e3 noabema cermeHta ST. BBP
MMeeT MeHblle NMoB6oYHbIX 3PdEKTOB MO CpaBHEHMIO C
renapyHom. B wmeTaanHanusze KW BBP, BkniovaroLwwmx
14258 naumentoB ¢ OKC Ha JATT BBP, no cpaBHeHuio ¢
renapuHom v nHrmbuTopom rnukonpoteHa lls/llla, B peru-
ctpe PREMIER (Prospective Registry Evaluating
Outcomes After Myocardial Infarctions: Events and
Recovery) aemoHcTpupoBan 6oree HU3KUiA pUck cMepTu
Y NaUMEHTOB CO CHWKEHNEM (DYHKLMK NEBOro Xenyao4ka
<35%, OTMEYEHO CHWKEHWE FOCMUTANbHON CMEPTHOCTU
Ha 37% y naumeHToB ¢ CH.

MpousBoaHble KymapuHa (BapdapuH, deHnpoko-
yMaH, auLleHOKYMaH U Apyrve aHTaroHUcTbl BATaMMu-
Ha K). AHTVKOarynsHTbl HENPSIMOro AencTBus BrokmpyoT
B MevYeHn cuHTe3 ButamuH K-3aBucMMbIX bakTopam
ceepTbiBaHuA kposu (I, V VII, IX b X). B otnuuune ot ak-
TUKOArynsHToB NPsIMOro AencTsus, ux addekt passusa-
eTca mMeaneHHo. B metaanHanuse npoegeHHbiX KA Te-
panus BapcapuHoM Ha 64% cHwKana puck MHcynbTa n
Ha 26% oOLLy0 CMEPTHOCTb MO CPaBHEHMIO C nnauebo.

Y naumeHToB ¢ CH 1 ®I1 BapdapuH B fo3e, obGecne-
yusarowmn MHO Ha yposHe 2,0-3,0, CHWxan pucK WH-
cynbTta Ha 65% [5]. OATT He MOXET KOHKypupoBaTb C
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BapdapuHom B aToM nnaHe. KN ACTIVE-W, Bknioyas-
wee nauuneHtoB ¢ PI1 n 21 hakTopa pucka UHCYNbTA,
ObINo NpexaeBpPEMEHHO OCTAHOBIIEHO B CBA3M C SBHbIM
npenMyLLecTBOM Tepanuu BapdapuHoM nepes kombu-
Haumen ACK u knonugorpensi 6e3 yBenuyeHuss pucka
KposoTeyeHun [12].

B metaananuse 6 KW/ tepanun BapcapuHom, npose-
AeHHbix ¢ 2002 no 2012 rogbl, ObINO YyCTAHOBIEHO, YTO
PUCK MHCYNbTa BbilWe Yy NauMeHTOB >KEHCKOro nona no-
XWMOro M CTapyeckoro BO3pacTa, KOTOpble paHee He
npvHuManu BapdapuH, C yXe NnepeHeCEeHHbIM WHCYMb-
TOM UMW TPAH3UTOPHBLIMU ULLEMUYECKUMW aTakamu, no-
YEYHOM HEeAoCTaTOYHOCTLIO, NPEALUEeCTBYIOLMM npue-
mom ACK, HO gaxe B rpynne camoro BbICOKOrO pucka
(nepeHeceHHbIN paHee NHCYMNbT) roANYHBIN PUCK NOBTOP-
HOro uHcynbTa 6bln OTHOCUTENBHO HU3KUM (2,5% B roa),
yTo noarteepxaaet ponb OAK (BapdapmHa) Kak OCHOB-
HOro cpeacTBa NpegynpexaeHust kapanoamobonuyeckmnx
OCINOXHeHWN y BonbHbIx ¢ 1.

OpHako npuem BapchapuHa MMEET MHOro orpaHude-
HWIA: KPOBOTEYEHUS, HEOOXOAMMOCTb MOHUTOPUPOBAHMS
MHO wn posbl BapdhapuHa, B3aMmoagencTesme ¢ Apyrumm
nekapcreamu, metabonusmpyembiMu Luutoxpomom P450,
M  3aBUCMMOCTb OT TreHeTMdeckoro nonvMmopdmrama
CYP2C9 n VKORC148,49, aneTtnyeckne B3anMOOENCT-
Bus. 3 atoro crnegyet, Y4TO TOMLKO MOMOBUHA MaumeH-
TOB, HyXJalWwuxcs B BapdapuHoTepanuu, nonydaiT
ero. JATT ACK u knonvagorpenem nokasaHa nauueHtam
¢ ®l1, koTopble HEe MOTYT NCNOoNb30BaTh BaapuH.

HoBble opanbHble aHTMKoarynsaHTbl (HOAK). HO-
AK co3sgaHbl ansi npeogoneHus HeaoCTaTKoB Tepanuu
BapdapuHoMm. [psmble MHMMBMTOPLI TpomOUHa (raTpa-
Hbl), B YaCTHOCTW, faburaTpaH, COeaMHSIITCA C TPOMOU-
HOM W GnokupytoT npesBpalleHne cdubpuHoreHa B hub-
puH 1 aktmsaumio V, VII, IX daktopos n TL,.

HOAK, koTopble CenekTMBHO OGrOKMPYOT TPOMOWH
(ABIN) unn daktop Xa (PPB unu anukcabaH) umetoT psag
BbIFOAHbLIX XapaKTEPUCTUK: XOPOLUYD MNEepeHOCUMOCTb,
ObICTpoEe Hayano AeNCcTBUS, MUHMMarnbHOE B3auMoAen-
CTBME C NULLEN N MeaMKaMeHTaMu, OTCyTCTBME HeobXxo-
OMMOCTN MOHUTOPUPOBaHNA U TUTPOBAHWUSA A03bl, AOKa-
3aHHYI0 3O(PEKTUBHOCTb U HU3KYID OMACHOCTb KpOBOTE-
YEHWI.

B metaaHanuse koHTponupyembix KM HOAK cHuxa-
nm cmepTHOCTb Ha 11% 1 12%, cuctemHbIn ambonmam Ha
18% un 23%, nHTpauepebpanbHble remopparun Ha 21% u
54%. MoanyHbIn abCconoTHBIN PUCK CMepTHOCTU 2,4% 1
2,8% pnsa HOAK n 3,1% v 3,5% ansa sapdapuHa.

YeTbipe HoBbIX KN (PPB, anvkcabaHa n sgokcabaHa)
He BKIoYanu naumeHToB, NPUHUMAIOLLMX KNONUAOrpenb.
Coyetanue OBl ¢ ACK n OATT (ACK u knonugorpens)
mano Bnusino Ha addektnBHocTb ABIN, Toraa kak 6onb-
we posbl OBl npeBocxoaounu, a manble - He ycTynanm
BapdapuHy B 3acdekTMBHOCTM Ge3 yBenuuyeHusi pucka
KPOBOTEYEHUI. OTU AaHHble NOATBEPXAAKT CBEAEHUS O
ToMm, 4To ATT ¢ HOAK He cnocobGcTtByeT Gonbluen ad-
PEKTUBHOCTUN, HO MOBLILAIT PUCK KPOBOTEHEHUN. Y na-
LUMEHTOB C BbICOKUM PUCKOM KpPOBOTEYEHWI He crnepyeT
npumeHsats ATT B codvetaHun ¢ HOAK. lNpumeHeHne
anukcobaHa B fo3e 5 Mr 2 pasa B pAeHb, B KU
ARISTOTLE, nposegeHHom y 18201 naueHta ¢ MA n =1
hakTopa pucka UHCynbTa, Nokasano yepes 1,8 net npe-
MMYLLIECTBO nepen BapdapuHOM B CHDKEHUN KOHEYHbIX
TOYEeK, MWEeMuKn, KPOBOTEYEHUIN U CMEPTHOCTU OT BCEX
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npuymH. Mpuem ACK He Bnusan Ha adbdekT anunkcobaHa,
XOTH OTHOCUTEMbHbIA PUCK UHCYNbTa CHwkanca ¢ 42%
bo 16% 6e3 yBenuueHus KpoBoTeyeHui. [pumeHeHne
anukcobaHa B BUAe MOHoTepanuu, Mbo B coveTaHun ¢
ACK 6bino 6e3onacHee BapdapuHa.

MpsAAMble aHTaroHUcTbl TPOMGUHA (raTpaHbl). Oa-
6uratpaH (OBIN) — npsamoi nMHrMbuTop TpomMbGbuHa Ans
nepopanbHON Tepanuu SBMSETCS anbTepHaTUBOW Bap-
dapuHy, Tak Kak MMeeT CxoaHble nokasatenu adpdek-
TUBHOCTW, HO He TpebyeT moHuTopupoBaHus MHO. B
CLUA anpobuvpoBaHHbIN 1 pa3peLLeHHbIA K MPUMEHEHUIO
ero aHTMaoT — ngapyumnsymab. B nccnegosaHnm RE-LY
IBIN nokasan 6onee BbiCOkY 3eKTUBHOCTL MO CpaB-
HEHWO C BapdapvHOM B MpeaynpexaeHnM UHcynbTa 1
CUCTEMHBIX 3MBOMOB 1 paBHbIA YPOBEHb pUcka 60MbLUMX
KPOBOTEYEHUN, He BNussa Ha TeveHne CH.

BnokaTtopbl Xa cpakTopa (anukcobaH, PPB, agok-
cabaH). Hanbonee usyyeHbl MHIrMOMTOpbLI Xa dakTopa
anukcobaH n PPB. Co3gaHbl M HaxoOsTcsl Ha pasHbIX
CTaausaX KNMUHUYECKOrO NPUMEHEHNS ApYrMe UHIMOUTOPbI
Xa daktopa: agokcabaH, oTamukcobaH, papekcobaH,
6eTtpukcabaH n TAK-442. Cpegu HOAK, OBl n anvkco-
6aH 6onee ahheKTMBHO NpeaoTBpaLLaET MHCYIbTbI, YeM
BapcapuH, y MauMeHTOB C HeKranaHHOM naTonoruen.
HononHutensHbiM goctomHctBoMm HOAK gBnsietcs oT-
CYTCTBUE BMUSHUSA MULLM, OPYTMX MEQUKAMEHTOB U HEOO-
XOOMMOCTM KOHTPONUPOBaTh YPOBEHb koarynauum nabo-
paToOpHbLIMW UCCNESOBAHUAMW.

AlNB pekomeHgoBaH HauuwoHanbHbIM  UHCTUTYTOM
3poposbsa CLUA ons npeaoTspalleHns UHCYMNbTOB U CUC-
TEMHbIX amMbBonuii y noaei ¢ HeknanaHHow @I n xoTs Gkl
Of4HUM M3 (aKTOpPOB pucka (NEepeHECEHHbIN WHCYMbT,
TPaH3UTOPHas uWeMnyeckasl ataka, Bo3pacT 75 net u
cTaplue, caxapHbii guabet n CH.

B uccneposaHnm ARISTOTLE AMB nydwe npeay-
npexgan pasBuThe MHCYNbTa U CUCTEMHblE aMBonun y
nauneHtoB ¢ ®I1. Mpu ero npueme Habnwaanocb MeHb-
Lwee 4ymcno 6omnbLUMX KPOBOTEYEHWUA C MEHbLUEA CMepT-
HOCTbIO, YeM Npw Npueme BapdapuHa. B atom ncenego-
BaHUWM ofHa TpeTb naumeHToB cTpagana CH unu cHwke-
Huem cbpakumm BbIGpoca NeBoro xenyaoyka. B uccnepo-
BaHun APPRAISE-2 5 mr AlB 2 pasa B AeHb, B A0ONON-
HeHue k cTaHgapTHo ATT, He Habnoaanocb CHUXKEHUS!
MLLIEMNYECKNX 3MU30A0B, HO CYLLECTBEHHO NOBbIWANCH
puck 6onblumnx KpoBoTeudeHun y naumeHToB ¢ OKC un
OBYMS JOMOSHUTENbHBLIM (dakTopamMu pucka NOBTOPHOTO
nHcynbTa. WccnenoBaHve ObiNo AOCPOYHO NpeKpaLleHo
B CBSA3K C 60MbLUMM KONMYECTBOM KPOBOTEYEHUI. B aToM
nccneposaHun 28% nauuweHtoB ctpagann CH. Cmept-
HOCTb B rpynne 6onbHbix ¢ CH, npuHumaBwmnx AlNb cHu-
»anack Ha 23% no cpaBHeHuto ¢ nnauebo - 76%.

B nccnepoBaHun ROCKET AF, B kotopom 60% na-
uneHtoB umenn CH, PPBE He 6bin nyywe BapdapuHa B
npeaynpexaeHnt UHCYNbTOB, CUCTEMHbIX 3MOoNWi 1 B
yacTtoTe kpoBoTedeHu. OTMevanocb MeHbllee Konu4ye-
CTBO BHYTPUYEPENHbIX U paTarnbHbIX KPOBOTEUYEHUIA.

B nccneposaHnn ATLAS ACS-TIMI 51 10% nauwuen-
ToB umenn CH n B aToi noarpynne Obino MeHblue oc-
TNOXXHEHWI, YeMm B rpynne nnauebo.

MeTtaaHanua 11 KW adbdpekTmBHOCTM 1 BesonacHoCTU
npsiMbIx aHTukoarynsHToB (OBl anukcobaHa, spokcaba-
Ha n PPB) B npeaynpexaeHnn UHCYNbTOB U BEHO3HOMO
TpoM603mMbonn3ma no cpaBHEHUO C BapdapuHOM Y numy,
ctapwe 75 net, ctpagatowmx O, nokasan, 4TO OHU
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MMEIOT, NO KpanHen mepe, oauHaKoByl C BapdapvHOM
3P hEKTMBHOCTb, HO Pa3nnNYHyto cTeneHb 6esonacHoCT.
OBl B gose 150 mr Bbi3biBan CTaTUCTUYECKM He 3HauYU-
MO€e YyBEenuYeHne Xernyao4yHO-KMLWEYHbIX KPOBOTEYEHWHN,
HO 3HaYMTENMbHO CHWXan YMCNO reMopparnyeckmx WH-
cynbToB. AnnkcobaH n agokcabaH cHwkanu puck 6osb-
LUMX KpoBOTeveHun, a PPB He oTnnyancs no 6e3onacHo-
CTn OT BapdapuHa [18].

Ony6nukoBaHbl AaHHble nccnegoBaHus 44563 nauu-
eHToB ¢ I, KOTOpOE Nokasano OTCyTCTBME MPEBOCXOA-
ctBa HOAK B CHWXEHWM 4acTOTbl MHCYNbTOB U CUCTEM-
HblX 3mbGonuii No cpaBHEHW C BapdapuvHoM cpeaun
21095 6onbHbIX CH, HO Hannuyne Takoro NPeBOCXOACTBA
y 60onbHbIX 6€3 CH [17].

B gpyrom metaaHanuse «Direct oral anticoagulants for
stroke prevention in patients with atrial fibrillation: meta-
analysis by geographic region with a focus on european
patients» [9], BkntouaBLeEM AaHHble 0 72963 GOMbHbIX TaK-
e He obHapyxeHo npemmyLlectB HOAK, no cpaBHeHuo ¢
BapcaprHoM, B 3EKTUBHOCTM, HO MOKA3aHO HEKOTOPOEe
YMEHbLLEHNE TEHAEHLIMN K KDOBOTEYEHUSM.

MeTtoauka npumeHeHus ATT npu CH. lNMoka3aHus k
npumeHeHuto ATT y 6onbHbix ¢ CH:

o  Oubpunnsauus npeacepanii (PI1)
o Tskenas CH
e TpombGbl neBoro xenygodka nocrne nepeHeceHHoro

M
e AHeBpuM3ma NeBoro xernygo4ka
e OCTpbIi KOPOHAPHbLIA CUHAPOM
e [lepeHeceHHble paHee TPOMBO3MBONMYECKMe ann3oabl

OueHka pucka ATT M onacHOCTU KPOBOTEYEHUN.
Wkanbl pucka CHA,;DS,-VASc u HAS-BLED. Exeroa-
HO oT 2,3% A0 6,8% nauneHToB, NONy4YaroLmMX aHnKoary-
NSAHTBI, MCMbITbIBAOT KPOBOTEYEHUs1.  NHTEHCMBHOCTb
aHTUKOArynsiHTHOMW Tepanuu, B 4acTHOCTWU, KOMOWHMPO-
BaHHaa ATT n aHTMKoarynsiHTHas Tepanus, apTepvarnb-
Has runepTeH3usl, npegwecTBylowas uepebpanbHas
VWEMWS, TMOXWIOW BO3pacT sABNSOTCA  dhakTopamu,
npegpacnonaralolWmMmMmm K KpoBOTEHEHNAM. OTU [aHHble
cnyxxaTt Ans nponnakTkm KpOBOTEHYEHWUNA.

Mpw BbIGOpPE Tepanuu cnegyeT OLEHUTb PUCK ULle-
MUYECKMX COObITUIA N KpoBOTEYEHWA. [INnsi OLEHKN BO3-
MOXHbIX ULLIEMMYECKUX COObITUIA EBpONEenckuin KoHCeH-
cyc pekomeHgyetr CHADS; wHpgekc (cardiac failure,
hypertension, age, diabetes mellitus, stroke [doubled])
score). [Npu ero BenuumHe Gonee 2 HeoGxoauMbI oparsb-
Hble aHTukoarynsaHTel. [pu nHgekce ot 0 oo 1 npenmy-
LLEeCTBO 3a Ha3Ha4yeHneMm asoniHom ATT.

HoBasi cxema CHA;DS,-VASc (1abn. 1) yuutbiBaet
6onbLue hakTopoB puUCka U fyudlle YYUTbIBAET PUCK UH-
cynbTa B nonyndauun [4]. Mo 3Ton cxeme opanbHble aH-
TUKoarynsaHTel HasHavaetcs npu CHADS>-VASCc 22. Mpu
CHA2DS,-VASc — 1 HasHauvaeTca ACK, a npu CHA2DS,-
VASCc — 0 aHTuKOarynsiHTbl He Ha3Ha4yarTCs BOBCE.

HAS-BLED wkana BkntoyaeT B cebsi OLEHKY pucka
KpoBoTeueHui [16], (Tabn. 1).

Mpw yncne dakTopoB prcka =3, YTO CBMOETENBLCTBYET O
BbICOKOM PUCKE KPOBOTEYEHWI, criegyeT ocobo TLaTernbHO
B3BELUMBATL COOTHOLLEHWE Nnonb3a/Bpes Mpy HasHayYeHuu
ATT. 3TOT MHAEKC XOPOLLO MPOrHO3MpPYeT BEPOSTHOCTb
KPOBOTEYEHWIN Y NALMEHTOB Ha TPOWHON Tepanuu.
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Tabnuya 1
BeposimHocms uHcynbma (CHAz DS>-VASc)™ u puck kpoeomeyenuii (HAS-BLED)™ y nayuermoe ¢ MA uuCH
CHA, DS,-VASc Bannebl HAS-BLED Bannbl
CepaeuHas HeOCTATOUHOCTS 1 'MnepToHus (cuctonuyeckoe apTepuanbHe aasneHune >160 1
MM pT CT

'vnepToHuns 1 HapyweHune dyHKuuii nevyeHmn nnm noyek (1 6ann kaxaoe) 1-2
BospacTt 275 2 WHcynbT 1
[nabet 1 MpenpacnonoxeHne/npeawecTByOLLNE KPOBOTEYEHNS 1
NHcyneT/TUA/TO 2 JlTabuneHoe MHO (npu Tepanun BapdaprHom 1
BonesHu cocynos (nepeHeceHHbIn VM,
MHCYNbT, 6one3Hn nepudepnyecknx 1 Moxwunble nioamn (Hanpumep, Bo3pacT >65 ner) 1
COCYAOB Unu BNnsiLKV B apTepusx)
Bospact 65 - 74 net 1 Ankoronuam unv HapkomaHus (1 6ann kaxgoe) 1-2
XeHckuin non 1
MakcumanbHbin 6ann 9 MakcumanbHbin 6ann 9

CHADS2 1 HAS-BLED wwkanbl pycka MoryT 6biTb no-
nesHbl Ans nHaveuayanusaumm n Belbopa ATT y 6onb-
HbIXx CH n ©I1[15].

OcHoBHble npuHumnbl ATT y 6onbHbIX ¢ CH m
®I1, ocHOBaHHbLIEe Ha AOKa3aTenbHOW MeauuuHe

1) TponHasa Tepanusa He JOSMKHa NPUMEHATLCS Y na-
UMEHTOB C HM3KUM puckom umHcynbTa CHA,DS,-VASC,
pasHom 0 mnu 1.

2) Tepanusa BapcapvHOM MpeBoCXoauT no addek-
TmBHOCTM [ATT, HecMoTps Ha GonbLUMA PUCK KPOBOTE-
YeHWI, HO BaXHO corfacue naumeHTa Ha cobrnogeHue
npasun npuMeHeHnss BapdapuHa. [launeHTbl, MeHee
65% BpemeHn Haxoasiwmecsa B ontumansHon 3oHe MHO,
He UMEIOT NPEeNMYLLECTB MO OTHOLUEHWIO K NOMyyatoLmm
OATT.

ATT y 6onbHbIx CH ¢ cMHycoBbIM pUTMOM. Bbi-
NonHeHo 60nbLUOE KONMMYECTBO PaH4OMM3NPOBaHHbIX K
ATT n AKT y 60MnbHbIX C CUHYCOBbIM PUTMOM. YCTaHOB-
neHo, 4Yto BapdapuH Borblue CHUXKaET KONMUYECTBO WH-
cynbToB, Yem ACK, HO npu 3TOM MOBbILLAET KONNYECTBO
remopparmn. ABTOpbl MeTaaHanu3oB caenanu BbiBO4 O
uenecoobpasHocT npumeHeHnss ACK y naumeHToB cC
BbICOKMM PWCKOM KpOBOTEYeHW n BapdapuHa ¢ 6onb-
LWUM Yncnom PakTopoB puUcKa MHCYNbTOB. [pumeHeHve
ATT ang nNpodunakTUKM MHCYNbTOB Y MauUEHTOB C He-
MLLIEMMNYECKON 3TMONOrMen TpebyeTt aansHenwmx ncene-
[0BaHWN.

3akntoyeHune. CH y 6onbHbix ¢ I noBbILaeT puck
TpomB0o3ambonuin, YTo MeHee o4eBUAHO Y GornbHbIX ¢ CH
M cuHycoBbiM putMoM. ATT nokasaHa Bcem GOrbHbIM C
&I n CH. B Bbibope ATT cnegyeT opveHTUpoBaThCst Ha
NPUHUMNbI, ONWUCaHHble Bbiwe, M nHaekcbl CHARDS,-
VASc n HAS-BLAD. JleueHnne 6onbHbix ¢ CH ATT ces3a-
HO C HanMyneM y HMUX aTepoCKIepoOTUYECKOrO NopaxeHns
cocynoB. ATT acbdbekTBHa Npy MHOrMX dopmax bones-
Hen cepaua, Bkntoyasa naumeHtoB ¢ CH u @I, Ho uene-
co06pa3HOCTb aHTMKoarynsiHHon unum ATT He Gbina go-
KasaHa y nauMeHTOB C CUMHYCOBbIM PUTMOM, XOTS MOKa-
3aHo, 4to CH conpoBoxpgaetcs aktmsaumen TL, n runep-
Koarynsumen n ecTb gokasaTenbCrBa, YTO Tepanusi Bap-
apuHOM CHWXKaeT 4YacTOTy WMHCYMbTOB y MalMEHTOB C
CH. Puck kpoBOTeYEHWUIA NpeBbILAET aHTUTpPoMBOTUYe-
CKM adppeKT y NauMeHToB C CUHYCOBbIM pUTMOM. Pe-
3ynbTaTbl KOHTPOMMPYEMbIX UCCREAOBaHNIN He MO3BONS-
10T peKkoMeHOOoBaTb aHTUKOArynsHTHYI0 Tepanuio BCeM
nauneHtam ¢ CH, HO pekoMeHAaylT ee nuuam B rpynne
BbICOKOTO pUcKa, B YacTHOCTH, npu P, ¢ paHee nepeHe-
CEHHbIMW TPOMGO3MOGONNYECKUMI  3NM304aMK, 3HAYU-
TEMbHbLIM CHIKEHNEM (pakumn Bblbpoca NeBoro xeny-
JouKa, Npu BHYTpUCEPOEYHbIX TPOMOO03ax U aHEBPU3MOW.
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Take HeT [okasaTenbCTB, MO3BOMSAKLIMX HasHavaTb
ATT Ansa CHWKEeHNs pycka UHCynbTa u TpoMboambonui y
naumneHToB C CMHycoBbIM putMoM. Bonee Toro ACK ac-
couuvpoBaHa ¢ bornee vacTon rocnuTanusauven Gornb-
HbIx ¢ CH. MmetoTca cnabble Aoka3aTenbCcTBa CHUKEHUS
CMEpPTHOCTW MpU NPUMEHEHUM Bapd)apvHa Mo CpaBHe-
Huto ¢ ACK.
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ENGLISH VERSION: ANTITHROMBOTIC THERAPY IN PREVENTION OF
CARDIOVASCULAR EVENTS (DEATH, ACUTE MYOCARDIAL INFARCTION,
STROKE) IN PATIENTS WITH CHRONIC HEART FAILURE"

N.D. Gerasimenko, M.S. Rasin
Higher State Educational Establishment of Ukraine «Ukrainian Medical Stomatological Academy», Poltava

Chronic heart failure is one of the main clinical challenges of modern medicine. The present paper discusses the features
of antithrombotic therapy in prevention of cardiovascular events (death, acute myocardial infarction, stroke) in patients
with chronic heart failure. It has been specified, which anticoagulants or antiplatelet agents have advantages taking into
account the features of the functioning of organs and systems in patients with heart failure. Antithrombotic therapy is
indicated for all patients with atrial fibrillation and heart failure. The feasibility of anticoagulant or antithrombotic therapy
has not been proven in patients with sinus rhythm, since the risk of bleeding exceeds the antithrombotic effect in pa-
tients of this group. The results of controlled trials recommend anticoagulant therapy for patients with heart failure who
are at high risk, particularly in atrial fibrillation, with previous thromboembolic episodes, a significant reduction in the left
ventricular ejection fraction, intracardiac thrombosis and in patients with aneurysm. There is also no evidence to pre-
scribe antithrombotic therapy for reducing the risk of stroke and thromboembolism in patients with heart failure and si-

nus rhythm. The choice of antithrombotic therapy should be guided by the CHA,DS,-VASc and HAS-BLAD indices.
Key words: antithrombotic therapy, prevention of vascular events, chronic heart failure

Introduction

Chronic heart failure (HF) is one of the main clinical
problems of modern medicine, affecting 1-2% of the adult
population and 6-10% of people above the age of 65 [13].
In Ukraine, the prevalence of HF among the adult popula-
tion is 1.7% [1]. HF causes 5% of all hospitalizations, in-
cluding geriatric ones. Mortality among hospitalized pa-
tients with heart failure is 4% per month, 18% per 6
months, 30% per year and 40% per 3 years.

Based on world statistics, it can be assumed that in
Ukraine there are approximately 480-560 thousands of
patients with HF [2].

After atrial fibrillation (AF), which is responsible for
15% of strokes, HF is the next most common cause (9%)
of all strokes.

Cardioembolic strokes, myocardial infarction (Ml),
sudden death and venous thromboembolism occupy up
to 30% in the structure of fatal and nonfatal complications
in patients with HF and cause high rates of mortality and
hospitalization [21]. In this context, antithrombotic therapy
(ATT) is very promising [10].

Of particular importance is ATT in AF, which is the
most frequent arrhythmia that occurs at a frequency of
1%-2% in the general population: 0.5% in individuals
aged 40-50 years and 5%-15% in people above the age
of 80 [7]. Stroke is the most common complication of AF.
In the Framingham study, the risk of stroke in AF was by
5 times higher than in individuals with sinus rhythm and
increased up to 1.5% at the age of 50-59 years and up to
23.5% at the age 80-89 years. 70-80% of persons with
AF have indications for treatment with oral anticoagulants
(OAC), 20-30% of them suffer from coronary heart dis-
ease. In patients with AF, warfarin and antiplatelet agents
reduce the risk of stroke by approximately 65% and 20%,
respectively.

Epidemiological studies indicate that 29% of patients
with HF do not receive ATT, 31% receive only ineffective
ATT and 39% receive warfarin, of which only 10% main-
tain INR within the therapeutic interval [8].

Reassessing the risk of bleeding is a barrier for pre-
scribing ATT by therapists. The risk of bleeding increases

with age, but the protective effect of ATT exceeds it in all

age groups [20].

In recent years, many new antithrombotic drugs have
appeared which have successfully undergone random-
ized clinical trials (CTs) and have shown high efficacy
and sufficient safety. These drugs, as well as the tactics
of using ATT, have been subject to serious changes, re-
flected in the new recommendations of the European and
American associations of cardiologists and cardiac sur-
geons [3, 6, 11], which are still not well known to a wide
range of Ukrainian therapists. However, there is still in-
sufficient data on DAPT in patients with HF [19].

Points of application and classification of anti-
platelet drugs.

Antiplatelet agents include:

e inhibitors of cyclooxygenase 1, primarily aspirin (ace-
tylsalicylic acid (ASA)) and other non-steroidal anti-
inflammatory drugs, which prevents the formation of
TxA2 and induced platelet aggregation;

e R2Y; platelet receptors blockers: ticlopidine, clopido-
grel, prasugrel, cangrelor; ticagrelor;

e inhibitors of the activation of glycoprotein llb/llla plate-
let receptors: absiximab, eptifibatide, tirofiban and
vorapaxar, inhibiting protease-activating receptor-1.
Anticoagulant strategies include:

e warfarin and other coumarin derivatives that act by
blocking the synthesis of vitamin K in the liver.

e indirect thrombin inhibitors: heparin, its low molecular
weight fragments requiring a cofactor - antithrombin
Il;

e direct thrombin inhibitors: hirudin, bivalirudin and
dabigatran,

e Xa factor inhibitors: apicosan, edoxaban, rivaroxaban;
Dabigatran (DBG), apixaban, edoxaban, and rivarox-

aban (RRB) are referred to as “new anticoagulants”

(NAC), often considered in meta-analyzes together.
Antithrombotic therapy (ATT). Despite the frequent

prescription to patients with HF, ACC does not effectively

prevent thrombosis in HF.

In the WASH clinical trial, it was shown that at a dose
of 300 mg, ACC did not reduce the mortality of patients
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with HF as compared with placebo, increasing the inci-
dence of bleeding from 5% to 13%. In the V-HeFT | and
V-HeFT Il clinical trials, ACC did not reduce the fre-
quency of thromboembolic events (TEE) in patients with
HF. In contrast, in the retrospective study Cl SAVE, there
was a significant effect of ACC in preventing TEE - re-
duction by 56%, and in the SOLVD clinical trial, by 23%
in men and 53% in women, as well as reduction of sud-
den death by 24%. ACC can contribute to the develop-
ment of decompensation of heart failure. This is indicated
by the clinical trial, which showed a higher incidence of
hospitalization of patients treated with aspirin than with
warfarin. This is because ACC inhibits the synthesis of
vasodilating prostaglandins and increases endothelin-
dependent vasoconstriction. This explains the high mor-
tality of patients receiving combined therapy with large
doses of ACC and angiotensin-converting enzyme inhibi-
tors, as observed in the WASH, WATCH, SOLVD, and
CONSENSUS Il clinical trials.

P2Y12 platelet receptor inhibitors of thienopyri-
dine nature (ticlopidine, clopidogrel, prasugrel, tica-
greol). Among P2Y 1, receptor blockers, clopidogrel is the
most studied. It is related to thienopyridine group, whose
metabolites, formed in the liver involving cytochrome
P450, irreversibly block P2Y12 receptors. Ticlopidine and
prasugrel reversibly block P2Y12. They act faster and
stronger than clopidogrel, but cause more bleeding. Ti-
cagrelor is a derivative of cyclopentyl triazolo-pyrimidines.

Double antiplatelet therapy (DAPT). It has been
shown that the double blockade of cyclooxygenase-1
with ACC and P2Y12 ADP receptors with clopidogrel is
associated with a significant reduction in the risk of AF.
With regard to the risk of stroke, the data is less certain.
The PLATO trial demonstrates the advantages of tica-
greolol over clopidogrel in preventing thromboembolism
and death in patients with acute coronary syndrome
(ACS), but at the expense increased frequency of major
bleeding, especially with the use of large doses of ACC
[14].

The MATCH study found no association of DAPT with
a reduced risk of stroke, but there was an increase in the
risk of life-threatening hemorrhages. In the ESPRIT and
PROFESS studies (ACC + dipyridamole), a 20% reduc-
tion in total mortality from all cardiovascular events was
found.

Patients with ACS requiring stenting need DAPT with
ACC and antagonists of P2Y, TC receptors to ADP [19].

A meta-analysis of available studies showed that ACC
therapy reduced the vascular events by 1.5% and the num-
ber of strokes and coronary events by 20% with an insignifi-
cant statistically increased rate of hemorrhagic stroke.
Stronger inhibitors of P2Y12, prasugrel and ticagrelor, lead
to a 20% reduction in the risk of ACS, but there remains an
unresolved problem of a significant increase in bleeding as
compared to clopidogrel. Data on the effect of prasugrel and
ticagrelor in HF is not available.

In high-risk populations (diabetes mellitus, senile age,
renal failure, previous MI, stroke and stent thrombosis),
the number of ischemic complications remains very high.
The same groups are characterized by a high risk of
bleeding. These data indicate that ischemic complica-
tions are mediated not only by TC, and DAPT does not
block these pathways. Anticoagulant therapy is used for
treatment of such patients.

Antagonists of glycoprotein llb/llla receptors (ab-
ciximab, tirofiban, eptifibatide). Glycoprotein llb/llla is
a protein appearing in the membrane of TC when acti-
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vated, which serves as a receptor of collagen and von
Willebrand factor. It provides adhesion and aggregation.
The blockade of llb/llla glycoprotein prevents adhesion
and aggregation of TC by a mechanism that is different
from that of ACC and thienopyridines. Currently, three
medications are used in clinical practice: abciximab, ti-
rofiban, eptifibatid.

All three medications have a strong antiplatelet effect
and are applied only parenterally, mainly in MI, ACS and
coronary angioplasty in combination with heparin and
ACC.

Anticoagulants. Unfractionated heparin. Heparin is
active against factors of internal and general coagulation
mechanisms (in particular, IXa, Xa and thrombin); it is an
activator of antithrombin Ill, accelerating the interaction of
antithrombin Il with thrombin by more than 1000 times.
Antithrombin Il rapidly (T1/2<0.1 s) inhibits IXa, Xa and
thrombin factors at the plasma heparin from of 0.1 to 10
U/ml. The activated partial thrombin time (APTT) and
thrombin time (plasma clotting time with addition of
thrombin) are prolonged. The Xa factor on the TC surface
and thrombin, bound to fibrin, are not inhibited by heparin
and antithrombin 1l1.

Heparin begins to act quickly, which allows doctors to
use it in venous thrombosis and PE. The duration of
treatment is usually 4-5 days. Indirect anticoagulants per
os are simultaneously prescribed, since they provide a
valid effect by the time of heparin withdrawal. In throm-
bosis and embolism, recurring against the background of
conventional treatment with indirect anticoagulants (for
example, in Trousseau’s syndrome), a prolonged heparin
therapy is conducted. Heparin is also used: in unstable
angina and MI; in balloon coronary angioplasty and stent
placement; in operations requiring artificial circulation; in
some patients with DIC syndrome.

Low molecular weight heparins (LMWH): enoxa-
parin, dalteparin, ardeparin, supraparin, reviparin, tinza-
parin. LMWH is administered subcutaneously 1-2 times a
day, they have almost no effect on blood coagulability
and laboratory control is usually not needed. Indication
for the use of LMWH is the prevention of venous throm-
bosis and PE. Their effectiveness in venous thrombosis,
PE and unstable angina was demonstrated. Treatment
with LMWH is less frequently complicated by heparin
thrombocytopenia, osteoporosis and bleeding.

Hirudin and bivalirudin. The hirudin polypeptide is
found in the saliva of leeches (Hirudo medicinalis). It lowers
blood clotting by blocking the active center of thrombin. The
effect of hirudin does not depend on antithrombin I, and
therefore the medication can be used in patients with its de-
ficiency. Lepirudin and desirudin are analogs of hirudin, pro-
duced by genetic engineering methods.

Bivalirudin (BVR). BVR is a strong, specific, reversi-
ble, direct thrombin inhibitor, a synthetic derivative of hi-
rudin, which inhibits free and fibrin bound thrombin, and
thrombin-induced activation, and TC aggregation. Unlike
heparin, BVR does not require cofactor — antithrombin; it
does not cause thrombotic thrombocytopenia syndrome
and does not activate TC, which makes it an ideal alter-
native to heparin. Clinical trial demonstrated positive re-
sults of BVR use in stable and unstable angina pectoris,
myocardial infarction with and without elevation of the ST
segment. BVR has fewer side effects than heparin. The
meta-analysis of BVR CT, including 14258 patients with
ACS receiving BVR DAPT, in comparison with heparin
and glycoprotein IIb/IIIA inhibitor, the PREMIER register
(Prospective Registry Evaluating Outcomes After Myo-
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cardial Infarctions: Events and Recovery) demonstrated a
lower risk of death in patients with decreased left ven-
tricular function <35%, a reduction in hospital mortality by
37% in patients with heart failure.

Coumarin derivatives (warfarin phenprocoumon,
aicenokuman and other vitamin K antagonists). Anti-
coagulants of indirect action block the synthesis of vita-
min K-dependent factors of blood coagulation (I, V VII,
IX b X) in the liver. Unlike anticoagulants of direct action,
their effect develops slowly. In the meta-analysis of CTs,
warfarin therapy reduced the risk of stroke by 64% and
overall mortality by 26% compared with placebo.

In patients with HF and AF, warfarin in a dose provid-
ing INR at 2.0-3.0 reduced the risk of stroke by 65% [5].
DAPT cannot compete with warfarin in this regard. The
ACTIVE-W clinical trial, which included patients with AF
and 21 risk factor for stroke, was withdrawn ahead of
schedule due to the obvious advantage of warfarin ther-
apy as compared with combination of ACC and clopido-
grel without increasing the risk of bleeding [12].

In the meta-analysis of 6 clinical trials on warfarin
therapy, conducted from 2002 to 2012, it was found that
the risk of stroke is higher in elderly and senile women
who have not previously taken warfarin, with stroke or
transient ischemic attacks already present, with renal in-
sufficiency prior to administering ACC, but even in the
group at the highest risk (previous stroke), the annual risk
of recurrent stroke was relatively low (2.5% per year),
which confirms the role of OAC (warfarin) as the main
means for preventing cardioembolic complications in pa-
tients with atrial fibrillation.

However, taking warfarin has many limitations: bleed-
ing, the need to monitor INR and the dose of warfarin,
interaction with other drugs metabolized by cytochrome
P450, dependence on genetic polymorphism CYP2C9
and VKORC148,49, dietary interactions. This implies that
only half of patients who need warfarin therapy receive it.
DAPT ACC and clopidogrel is indicated in patients with
AF who cannot use warfarin.

New oral anticoagulants (NOAC). NOAC are de-
signed to overcome the disadvantages of warfarin ther-
apy. Direct thrombin inhibitors (gatrans), in particular
dabigatran, combine with thrombin and block the conver-
sion of fibrinogen to fibrin and the activation of V, VII, IX
factors and TC.

NOAC, which selectively block thrombin (DBG) or Xa
factor (PPB or apixaban), have a number of beneficial
characteristics: good tolerability, rapid onset of action,
minimal interaction with food and medicines, no need for
monitoring and dose titration, proven efficacy and low risk
of bleeding.

In the meta-analysis of controlled CTs, NOAC re-
duced mortality by 11% and 12%, systemic embolism by
18% and 23%, intracerebral hemorrhages by 21% and
54%. The annual absolute mortality risk was 2.4% and
2.8% for NOAC, and 3.1% and 3.5% for warfarin.

Four new CTs (RRB, apixaban and edoxaban) did not
include patients taking clopidogrel. The combination of
DBG with ACC and DAPT (ACC and clopidogrel) had lit-
tle effect on the efficacy of DBG, while more DBG doses
exceeded, and small ones were highly competitive with
warfarin in efficacy without increasing the risk of bleed-
ing. This data supports the evidence that ATT with NOAC
does not contribute to greater efficacy, but increases the
risk of bleeding. Patients with a high risk of bleeding
should not use ATT in combination with NOAC. The use
of apixoban at a dose of 5 mg 2 times a day, in ARIS-
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TOTLE CT, conducted in 18201 patients with AF and = 1
risk factor for stroke, showed a 1.8-year advantage over
warfarin in reducing endpoints, ischemia, bleeding and
mortality from all causes. Administering ACC did not in-
fluence the effect of apixoban, although the relative risk
of stroke decreased from 42% to 16% without increasing
bleeding. The use of apixoban in the form of monother-
apy, or in combination with ASA, was safer than warfarin.

Direct thrombin antagonists (gatrans). Dabigatran
(DBG) is a direct thrombin inhibitor for oral therapy. It is
an alternative to warfarin, since it has similar efficacy in-
dices but does not require monitoring of INR. In the
United States, the approved and authorized antidote is
idarucizumab. In the RE-LY study, DBG showed a higher
efficacy compared with warfarin in preventing stroke and
systemic emboli and an equal risk of major bleeding
without affecting the course of heart failure.

Blockers of Xa factor (apixaban, RRB, edoxaban).
Apixaban and RRB are the most studied inhibitors of Xa
factor. Other inhibitors of Xa factor have been developed
and applied in various stages of clinical use: edoxaban,
otamixoban, darexoban, betrixaban and TAK-442.
Among NOAC, apixaban DBG more effectively prevent
strokes than warfarin in patients with non-valvular pathol-
ogy. An additional advantage of NOAC is no effect of
food and other medicines and no need to control the co-
agulation level by laboratory tests.

APB is recommended by the US National Institute of
Health for prevention of stroke and systemic embolism in
people with non-valvular AF and at least one of the risk
factors (sustained stroke, transient ischemic attack, age
of 75 years or above, diabetes and heart failure).

In the ARISTOTLE study, APB better prevented
stroke development and systemic embolism in patients
with AF. Administering APB demonstrated a less number
of major bleeding with less mortality than with warfarin. In
this study, one third of patients suffered from heart failure
or reduction in left ventricular ejection fraction. In the AP-
PRAISE-2 study - 5 mg APB 2 times a day, in addition to
the standard ATT, - there was no reduction of ischemic
episodes, but the risk of major bleeding significantly in-
creased in patients with acute coronary syndrome and
two additional risk factors of recurrent stroke. The study
was withdrawn ahead of schedule due to a large amount
of hemorrhages. In this study, 28% of patients suffered
from heart failure. Mortality in patients with heart failure,
treated with APB, was reduced by 23% as compared with
76 placebo.

In the ROCKET AF study, wherein 60% of patients
had HF, RRB was no better than warfarin in preventing
stroke, systemic embolism and hemorrhage frequency.
Fewer cases of intracranial and fatal bleeding were ob-
served.

In the ATLAS ACS-TIMI 51 study, 10% patients had
HF and in this subgroup there were fewer complications
than in the placebo group.

Meta-analysis of efficacy and safety in direct antico-
agulants 11 clinical trials (DBg, apixoban, edoxaban and
RRB) in the prevention of stroke and venous throm-
boembolism as compared with warfarin in patients above
the age of 75 years, suffering from AF, showed that they
have at least equal to warfarin effectiveness but varying
degrees of safety. DBG 150 mg caused a statistically
significant increase in gastrointestinal bleeding, but sig-
nificantly reduced the number of hemorrhagic strokes.
Apixoban and edoxaban reduced the risk of major bleed-
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ing, and RRB did not differ from warfarin in terms of
safety [18].

Research data on 44563 patients with AF have been
published, which showed the absence of NOAC superior-
ity in reducing the incidence of stroke and systemic em-
bolism as compared to warfarin in 21095 patients with
heart failure but having such superiority in patients with-
out heart failure [17].

In another meta-analysis (“Direct oral anticoagulants
for stroke prevention in patients with atrial fibrillation:
meta-analysis by geographic region with a focus on
European patients”) [9], which included data on 72.963
patients, no advantages of NOAC were detected, as
compared to warfarin in terms of efficacy, but a reduced
tendency to bleeding was observed.

Method for using ATT in HF. Indications for using
ATT in patients with heart failure:

e  Atrial fibrillation (AF)

e Severe HF

e Thrombi of the left ventricle after sustained myocar-
dial infarction

Left ventricular aneurysm

Acute coronary syndrome

Previously sustained embolic episodes

ATT risk assessment and bleeding hazard.
CHA:DS;-VASc and HAS-BLED hazard ratings. Every
year, from 2.3% to 6.8% of patients receiving anticoagu-
lants suffer from bleeding. The intensity of anticoagula-
tion, in particular, the combination ATT and anticoagulant
therapy, hypertension, previous cerebral ischemia, ad-
vanced age are the factors that predispose to bleeding.
This data is used for prevention of bleeding.

When choosing a therapy, one should assess the risk
of ischemic events and bleeding. To evaluate the possi-
ble ischemic events, European Consensus recommends
CHADS:; index (cardiac failure, hypertension, age, diabe-
tes mellitus, stroke [doubled]) score). When its value is
more than 2, oral anticoagulants are needed. If the index
is from O to 1, double ATT is preferred.

The new scheme CHA2DS2-VASc (Table 1) takes into
account more risk factors and risk of stroke in the popula-
tion [4]. Under this scheme, oral anticoagulants are pre-
scribed at CHA2;DS,-VASc = 2. When CHA;DS,-VASC is
1, ACC is prescribed, and at CHA2DS,-VASc — 0, antico-
agulants are not prescribed at all.

HAS-BLED scale includes evaluating the risk of
bleeding [16] (Table 1).

If the number of risk factors is 23, indicating a high
risk of bleeding, one should very carefully weigh the
benefit / harm ratio in the prescription of ATT. This index
effectively predicts the chance of bleeding in patients re-
ceiving the triple therapy.

CHADS2 and HAS-BLED risk scores may be useful
for personalization and selection of ATT for patie nts with
HF and AF [15].

The basic principles of ATT in patients with HF
and AF, based on evidence-based medicine

1) Triple therapy should not be used in patients with
low risk of stroke, CHA2DS,-VASc 0 or 1.

2) Warfarin therapy exceeds DAPT, despite the
greater risk of bleeding, but it is important to obtain pa-
tient's consent to follow the rules of warfarin administer-
ing. Patients being less than 65% of time in the optimal
INR zone, have advantages with respect to those receiv-
ing DAPT.
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ATT in HF patients with sinus rhythm. A large
number of randomized clinical trials with ATT and ACT
have been conducted in patients with sinus rhythm. It has
been found that warfarin reduces stroke more than ACC,
but increases the number of hemorrhages. The authors
of meta-analyzes concluded the feasibility of ACC in pa-
tients at high risk of bleeding, and warfarin with a large
number of risk factors for stroke. The use of ATT for pre-
vention of stroke in patients with non-ischemic etiology
requires further research.

Conclusion. HF in patients with atrial fibrillation in-
creases the risk of venous thromboembolism, which is
less evident in patients with heart failure and sinus
rhythm. ATT is indicated to all patients with atrial fibrilla-
tion and heart failure. In choosing the ATT, one should be
guided by the principles described above, and CHA2DS,-
VASc and HAS-BLAD indexes. ATT of patients with heart
failure is associated with the presence of atherosclerotic
vascular lesions. ATT is effective in many forms of heart
disease, including patients with HF and AF, but the feasi-
bility of anticoagulant or ATT was not proven in patients
with sinus rhythm, although it is shown that heart failure
is accompanied by TC activation and hypercoagulation,
and there is evidence that warfarin therapy reduces the
incidence of stroke in patients with HF. The risk of bleed-
ing exceeds the antithrombotic effect in patients with si-
nus rhythm. The results of controlled studies do not allow
us to recommend anticoagulant therapy for all patients
with heart failure, but recommend it to persons at high
risk, particularly in AF, with previously sustained throm-
boembolic episodes, a significant decrease in left ven-
tricular ejection fraction, in intracardiac thromboses and
the aneurysm. There is also no evidence to prescribed
ATT to lower the risk of stroke and thromboembolism in
patients with sinus rhythm. Moreover, ACC is associated
with more frequent hospitalization of patients with HF.
There is a weak evidence of the reduction in mortality
with warfarin application as compared to ACC.
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AOAABAHHSA A0 NIKYBAHHS KBEPLEETUHY 3HM)XYE PIBEHb IHTEPJIEMKIHY
6 Y XBOPUX XXIHOK HA 3ANI3OAE®IUNUTHY AHEMIIO 3 O)KUPIHHAM®

Hedob6openko B.M., Katidawes L.11., JlTaspeHko A. B., BecHixa J1. E., MamoHmoea T.B.
Buwinin gepxaBHuin HaBYanbHUI 3aknag YKpaiHn «YkpaiHCbka MeanyHa cToMaTororiyHa akagemisa»

1o coBpemeHHbIM rpeacTaBieHnsaM rpu oxuvperm (OXK) Habio[aeTcs COCTOSIHUE XPOHUYECKOrO HU3KO MHTEHCUBHOIMO
BOCrIasieHnsl C MOBbILLIEHHbIM COAEPXKaHNEM POBOCIIa/INTEIbHbIX LUUTOKUHOB C MPUB/IEHYEHNEM (PAKTOPOB TPAHCKPUIILMY,
B YacTHOCTH HykseapHbix kB (NF-KB) n MOXET COnMpoBOXAATLECS U3MEHEHNEM KOHLIEHTPALMU JKEe3a B CbIBOPOTKE KpPO-
Bu. KBepLETUH rO3NLMOHNPYET KaK MpOTUBOBOCIA/MTEIbHOE BELLECTBO CyrpeccBHoro BmsiHne NF-KB. Llenbto nccneno-
BaHws1 CTasio OMPEAETNTL BIIMSIHNE BK/IIOHEHNS] KBEPLIETUHA B KOMIT/IEKCHOE JIEHEHNE Ha MapKEPbl CUCTEMHOIO Bocrasie-
HUS y BOJIbHBIX XKEHLUMH C XKennesoaeduumntHov aHemmesi (JKAA) n OXK. B uccnegoBarmm ripuHsiam yqactme 30 60/1bHbIX
KeHmH XKAA ¢ conyrcryrowmm OXK. OueHnBain rnoKasaresm reMorpamMmbl, rnapamMeTpoB 06MeHa xxenesa (CbiBopoToY-
HOE XKene30, peppUTuH, rencuanH, obLyas Kene30CBA3YIoLLas CrIOCOBHOCTb CbIBOPOTKN KPOBM, HAChILeHNE TpaHcpep-
pyHa Xxene3om) u mMapkepos Bocrianenms: C - peaktuHoro 6eska (CPB) n nHTepnevikuHa-6 (M/1-6) B CbIBOPOTKE KpoBu
[0 1 11oc/e fieqeHmns Cysb@arom xenesa. Bee naymeHTsl 6biiv XXEHCKOro nosa co cpegHum Bospactom 40,3+£7.59 ner.
lpu pacripeaeneHm 60/1bHbIX M0 MPUYNHE BO3HNKHOBEHMS, CTENMEHN THKECTU XA 1 6a3ucCHbIMM MOKa3aTeasiMm AOCTO-
BEPHOU pasHuLbl MEXAY rpynnamm He 6biio (p>0,05). B npouecce sederms CPb u rercuanH MMesn 3HaqyuTesIbHyro 40C-
TOBEPHYIO PaCXOXKAEHNE KaK B OCHOBHOU TaK v B KOHTPOJIbHOY rpynne (p<0,05), HO B NpOTUBOBEC 3TOMY OTCYTCTBYET
pacxoxaeHne mMexay Hummu Ha 6043 aHs neqerns (p>0,05). W1 -6 Ha 60 £ 3 AHS sieq4eHnss uMes JOCTOBEPHOE CHMKE-
HUMe oKa3aresis B OCHOBHOM rpyrne B rpoTUBOBEC KOHTPOJIbHOU rpynne (p<0,05). @epputuH B rpoLecce JeHeHus
UMEJT 3HAYNTETTIbHOE [OCTOBEPHYIO PACXOXAEHNE MEXAY OCHOBHOM M KOHTPO/IbHOU rpyrnov (p<0,05). KomriekcHoe ie-
YeHue ¢ A06aBIeHNEM riperapaTta KBEPLETUHY 6O0JIbHbIM XEHLMHaM XKLA ¢ conyTcTByrowmm OXK CHwKaET ypoBeHb U/T-
6 v criocobcTByeT 60s1ee bbICTPOMY BOCCTAHOB/IEHWIO AENO JXE/E3a.

KnoueBble crioBa: xenesoneduumTHas aHemMusi, OXNpeHne, KBepLEeTUH.

OXMPIHHA MigBULLYE piBEHb rencuavHy Ta 3MeHLUye

Beryn BiANOBigb Ha nepoparbHe MikyBaHHS npenapatamu 3ani-
3 cyyacHux nosuuii, oxupidka (OX) posrnsnaeTbes 3a 3anisofediUmnTHOT aHemii y aiten [11].
sk 3anarnbHuii NpoLec, WO PO3BMBAETLCA B pesynbTaTi KeepueTtnH (3,3',4',5,7-neHTarinpokcmdnaBoH), YneH
ninonidy 3 noAanbLlUo aKTUBHOI CeKpeLietd KUPOBOI poauHu 6iochnaBoHOIAIB € OAHNUM i3 HatBinbL nolumpe-
TKaHUH HU3KU NPOTETHIB, ki 06'eAHYIOTLCS B rpyny aau- HUX KOMMOHEHTIB 1Ki, IKUI MICTUTbCS B OBOYaX, PyKTaXx,
nokiin [1],3 xapakTepHUM NiABULLEHHSIM B NIia3Mi KPOBI yai Ta BuHI. KBEpLETMH nosuLioHye sk npoTusananbHa
KNiTMHHUX GioMapkepiB 3ananeHHs 6e3 Oyab-akMx BUAMW- PEYOBMHA 3 CYNPECUBHUM BrnvBoM Ha NF-kB.
MWX KNIHIYHWX O3HaK, Lo B CBOK Yepry npu3BoauTb [0 MeTta poboTu: BU3HAUMTM BMMMB BKITOYEHHST KBEpPLIE-
PO3BUTKY XpOHi‘-IHOFO HM3bKO iHTEHCMBHOIO 3anarneHHs Ta TUHY 0 KOMMJSIEKCHOIO ﬂiKyBaHHﬂ Ha MapKepy CUCTEMHO-
yacTo BiAbyBaETLCA 3a paxyHOK (PaKTOPiB TpaHCKpUML, ro 3ananeHHs y XBOPWX XIHOK 3 3anisoaediLUTHO aHe-
3okpema HykneapHoro kB (NF-kB), wo € HanbinbL Bax- mieto (30A) Ta OX.
NVBUM npo3ananbHUM SAEPHUM TPaHCKPUNUINHUM dhak- ) .
TOpPOM, SIKMI BiANOBIAAE Ha OiNblly YaCTUHY 30BHILLHIX i Martepianu Ta MeToaM AOCNIAKEHHS
BHYTPILUHIX CTUMYMIB Ta NPOBOKYE 3ananeHHs, akTUBYIO- OocnimpkeHHa 6yno nposegeHe 3 [03BONY KOMICii 3
4n abo NpurHivytoumn TpaHckpunuito 6e3nivi rewis, Wwo be- 6ioeTnkn YKpaiHCbkoi MeanyHOi CTOMaTONoriyYHOI akage-
pYTb y4acTb y 3ananbHin peakuii [8]. Mii, yci obcTexeHi ocobu nignucanu Jo6POoBINbHY iHdO-
BHacnigok nigBuLLeHOro BMICTy nposananbHUX LMTo- pMOBaHy 3rofy.

KiHiB, Takux sk iHTepnewkiH - 6 (IJ1-6) Ta C-peaktuBHuUiA O6cTexeHo 30 xBopux xiHok Ha 3[0A i3 cynyTHim OXK,
6inok (CPB) B cMpoBaTLi KpOBI, NiABULLYETLCSA EKCNPECis WO 3HAXOAMNUCb Ha MNiKyBaHHI y MNOMiKMiHIMHOMY BiaAi-
reHy rencvavHa [3] - NnenTUAHOro ropMoHy, SIKUA € OCHO- neHHi 1-0i micbkol KniHiYHOT nikapHi M.MonTaBa B nepiof
BHUM perynsTopHum 6inkom cuctemHoro metaboniamy 3 bepesHs 2016 poky no civeHb 2017 poky, siki 6ynu pos-
3anisa, NoCepefHUKOM iMyHHOrO 3axuCTy Ta 3ananeHHs nogineHi Ha ocHoBHy rpyny - 15 xBopux (n=15), wo
[6]. Ak Hacnipok uiel B3aemogii, nornuHaHHA 3anisa 3 ixi npunmanu sk 6asucHe nikyBaHHa npenapat cynbgaT 3a-
3HWXKYETbCA LUNSAXOM FencuamH - OrnocepenkoBaHOro nisa ("€spomenekc”, ®paHuisa), no 1 Tabnetui (eksiBane-
3MEHLUEHHs1 ekcrnpecii beponopTuHy eHTepouunTiB (eau- HTHO 80 mr 3ani3a (ll)) 2 pasu Ha geHb 3a 30 XBUNWUH O
HUM BiJOMMM Ha CbOrOAHI €KCnopTepoM 3anisa), LWo Xi) 3 4OAATKOBMM MpPU3HAYEHHAM nepopanbHO npenapa-
NPU3BOANTL 00 3HWXKEHHS BMICTY LMPKYNIOYOro piBHIiB Ty KBEpUeTUHY B Aobosin fosi 4,0 (3AT HBL, "Bopuuaris-
3anisa, gke NoCUMETLCA NPUrHIYEHHAM eKCnopTy MOoro 3 cokun XO3", M.KniB, YkpaiHa) Ta KOHTponbHy rpyny - 15
Makpodaris LUASAXOM TOrO X MEXaHi3my. xBopux (N=15), Wo npuimanu nuwe 6asncHe nikyBaHHsI.

" LumyeanHs npu amecmauii kadpis: Hedo6operko B.M., Katidawes LI1., Jlaeperko A. B., Becwina /. E., Mamormosa T.B. [Joda-
8aHHS1 00 JliKy8aHHsI K8epuemuHy 3HUXYeE pieeHb iHmepelKiHy 6 y X8opux XiHOK Ha 3anizo0eiyumHy aHemito 3 OXUpiHHAM. // [1po-
6nemu ekonoeii i MeduyuHu. — 2017. — T. 21, Ne 5-6. — C. 34-36.
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KpuTepismu BkntoyeHHss Oyna HasiBHicTb 3[0A, wo
BCTaHOBIIEHa Ha OCHOBI: piBHS remornobiHy (He) < 120
r/n Ansa XiHOK, 03HaK MIKPOLUUTO3Yy Ta FiNOXPOMHOI aHeMii
Mean Corpuscular Volume(MCV)<80dn, Mean Corpus-
cular Hemoglobin (MCH)<27,5 nr, Mean Corpuscular
Hemoglobin Concentration (MCHC)<335 r/n, 3a HasiBHO-
CTi piBHA cuBopoTkoBoro 3anisa (C3)<,5 mkmonb/n Ta pi-
BHS (bepuTuHy <12 Hr/mMn B cupoBaTui kpoBsi. CTyniHb Ta-
XKKOCTiI aHeMii BU3Ha4aBcs BignosigHo Hakady MO3 Ykpa-
iHM Ne 709 Big 02. 11. 2015 poky.

BusHayeHHA remaTtonoriyHux napameTpiB KpoBi Npo-
BOAMNNCA Ha remaTtonoriyHomy aHanisatopi BC3000 Plus
Mindray, Shenzhen Mindray Bio-Medical Electronics Co.,
Ltd., Kutan.

BusHayeHHs piBHA 3ani3a B CMBOPOTLI KPOBi NPOBO-
v POTOMETPUYHMM  METOAOM HabopoM peareHTiB
TOB "CnawinJla6", YkpaiHa.

PiBeHb dheputuHy (OOO «Ankop-Buo», Pocis), ren-
cnaunHy (Peptide Enzyme Immunoassay (EIA) Protocols,
Peninsula Laboratories, LLC, CLLA), CPB (OO0 «Xemav,
Pocig) ta I/1-6 (3AT «Bekrtop-Bect»,Pocis) B cuposarui
KPOBi MPOBOAMIM METOAOM iMYHO(EPMEHTHOIO aHanisy.

Takox BCIM naujeHTam MNPOBOAUMN BU3HAYEHHS PiBHS
3aranbHoro 6inky, 3araneHoro 6inipy6iHy, AJTT, ACT, kpea-
TWUHIHY, €HOOCKOMIYHI Ta PEHTTEHOMONYHI OBCTEXEHHS LLIY-
HKOBO-KWLLKOBOIO TPaKTy, AN BUKIMKOYEHHS BUPa3KoBO - 3a-
narnbHWX 3aXBOPIOBaHb Ha MOMEHT AOCHIAKEHHS.

Onsa BCix XBOpUX OOCTEXEHHS BKIOYANO BUMIPHOBaHHS
aHTPOMOMETPUYHMX MOKA3HWKIB: 3piCT, Maca Tina, OKPYyX-
HICTb Tanii Ta CTeroH, obumcneHHst ingexkcy macw Tina (IMT).
IHaeKC po3paxoBYeTbCA SK BiAHOLIEHHS Macw Tina B Kino-
rpamax (kr) 4o KsagpaTty 3poCcTy B MeTpax (MZ).

OXX y popocnux BCTaHOBMOBANoOCsA 3rigHO BU3Ha-
yeHHst BOOS Ha ocHOBi iHAekcy Macu Tina 230 kr/m>.

XapakTtep po3noginy XnpoBoi TKaHWHU BU3HAYAETLCH
3a JOMoMOrol koedilieHTa OKPYXHICTb Tanii/oKpyXHiCTb

cteroH (OT/OC). BenuunHa OT/OC xiHok >0,85 cBigunTb
npo abaomiHanbHuin Tun OXX.

I3 pocnigxeHHs Gyno BUKIOYEHO XBOPWX, SIKi HA MO-
MEHT OOCNIMKEHHS: BXMBanu npenapaTtu 3anisa npots-
roM OCTaHHiX 3 MiCAUiB, BXMUBaNKU YacTile Hix Ao 3 pasiB
Ha TwxaeHb HIM3IM npoTtsarom ocTaHHiX 6 MmicsauiB, cTaHu
3i 3HAYHMMM KPOBOTEYAMM 3a OCTaHHi 6 MicsLiB, OHKoNa-
TONOrilo, ayTOIMYHHi 3aXBOPKOBAHHS, FOCTPI Ta XPOHiYHI
3aXBOPHOBAHHS, LLO MOXYTb NPWU3BECTU OO0 TKAHWHHOI ri-
MOKCIii, XPOHIYHA HWPKOBA HEOOCTaTHICTb, XPOHIYHI 3a-
XBOPIOBAHHA MEYiHKWN 3 renaTouentonsipHo HeqoCTaTHi-
CTI0, BEreTapiaHCTBO, BariTHICTb Ta nakTauis.

CratuctmyHa obpobka OTpUMaHMX SaHUX BUMOBHEHA
3a gonomorow nporpamHoro nakera SPSS 17.0. octo-
BipHiCTb po36ixkHOCTel (p) ouiHoBanu 3a t-kputepiem
Ct'togeHTa onst HesanexHnx BUGIpoK Ta cTaTUCTUKX nap-
HUX BUOGIpoK. [N aHanisy CTaTUCTUYHO 3HAYYyLLMMWU BBa-
»anu BigmiHHocTi npu p<0,05.

Pe3ynbTaTy Ta iXx 06roBOpeHHs

Bci naujeHTn Bynm xiHodol cTaTi 3 cepefHiM BikOM
40,3+7.59 pokis. Mpu posnoginy XBopux 3a MNPUYMHOIO
BMHUKHEHHSA Ta cTyneHem TsbkkocTi 3[A BCTaHOBMEHO
BiJCYTHICTb BipOriAHOI Pi3HML MK rpynamm.

B MOpPIiBHAHHI aHTPOMOMETPUYHMX OaHWX Ta NOKa3HWKIB
remMorpamm CTaTUCTUYHOI Pi3HMLL MK XXiHKamu He Byno.

AHani3 BenuuuHn cnieeigHoweHHss OT/OC BusiBUB,
LLIO BCi XiHK1 Manu abaoMiHanbHWUIA TUMN BiOKNaaeHHs Xu-
POBOI TKAHUHMW.

basucHi nokasnnkn Hb, MCV, MCHC, MCH, C3,
333C T1a HT3 y rpynax »xiHok xBopux Ha 3[A 3 OXK mann
B MOPIBHSAHHI MiXX COBOI CTAaTUCTUYHO HEe 3Ha4uMi po3bi-
XHOCTI WoAao umx napameTtpis (p>0,05).

JocToBipHOI po3BiKHOCTI MK rpynamMm B MokasHMKax
remMorpamy Ha no4aTtok nikyBaHHs Ta 60+3 AHi nikyBaHHS
He 6yno (p>0,05) (tabn.1).

Tabnuys 1.
JuHamika 3MiH noka3Hukie eemozpamu xeopux XiHok Ha 34A 3 O)XK (M+SD)
. OcHoBHa rpyna (n =15) KoHTponbHa rpyna (n =15)
TOKasHMK, OAUHMLA BAMIDY 0 geHb 60+3aHi 0 geHb 60+3aHi
EputpouuTn, 10%/n 3,9+ 0,2 4,36+0,171 3,98 +0,26 4,27+0,15%
Hb, r/n 89,8 £10,4 122,4+2,41 90,4+10,3 121,243,21
MCV, ¢n 72,3t 4,5 83,3+1,71 71,6 £5,1 82,9+2,11
MCHC, r/n 314,0 19,8 337,2+10,21 316,6 £+19,42 336,6+12,01
MCH, r/n 22,6+ 1,8 28,0 +0,9t 22,6 £1,95 27,9+1,01t

*- p<0,05 docmosipHa po36iKHicmb 8i0 KOHMPOIILHOI 2pynu
1- p<0,05 0ocmosipHa po36ikHicmb MK napHUMuU subipkamu

B npoueci nikyaHHa CPB maB 3HayHy JOCTOBiIpHY
PO30KHICTE SIK B OCHOBHI TaK i B KOHTPOMbHIN rpyni
(p<0,05), ane Ha nNpoTMBary LbOMY BiCyTHsI PO30DKHICTb
MiXX HAMUK Ha 60+3aHi nikyBaHHs (p>0,05).

11 -6 Ha 60+£3aHi nikyBaHHA MaB OCTOBIpPHE 3HWDKEH-
HSA MOKa3HWKa B OCHOBHIN rpyni Ha NPOTUBary KOHTPOMb-
Hin rpyni (p<0,05).

FencnanH sk 0o nikyBaHHA Tak i Nicns nikyBaHHS He
MaB [OCTOBIpHOI po30ikHOCTI Mixk rpynamu (p<0,05). Ha
npotusary uboMmy EpUTUH B MpOLECi NiKyBaHHA MaB
3Ha4YHy AOCTOBIPHY PO30OKHICTL MiXK OCHOBHOI Ta KOHT-
ponbHoto rpynoto (p<0,05) (Tabn. 2).

Tabnuys2.

HuHamika mapkepie 3ananeHHs ma rnokasHuKie 0bMmiHy 3arisa npu KOMMneKcHomy nikyeaHHi xeopux Ha 3[A 3 OXX (M+SD).

Moasi, oavs Ocoaia rpyna ourponeta rpyna
BUMIpY - :
0 neHb 60+3aHi 0 neHb 60+3aHi
CPB,Mr/mn 5,9+2,0 14,6+9,1" 58+1,9 13,9+10,0"
I11-6,nr/mn 1,540,9 0,9+0,8*" 1,640,8 1,8+1,3
rencuamH,Hr/Mn 18,2+11,6 6,8+4,8" 15,1+12,5 57+3,7"
depuTyH, Hr/Mn 4,8+2,9 33,3£12,2*" 4,7+2,5 25,6£11,9"

*- p<0,05 docmosipHa po3biKHicCMb 8i0 KOHMPOLHOI 2pynu
1- p<0,05 docmosipHa po3b6iKHiCMb MK napHUMU 8ubipkamu
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3a cyyacHUMK ySBMEHHSMM NPU OXUPIHHI crnocTepira-
€TbCA CTaH XPOHIYHOTO HW3bKO IHTEHCUBHOMO 3anarneHHs,
LLIO BUHUKAE BHACNiAOK 36iNbLUEHHS] Macu >XMPOBOI TKaHW-
HW Ta HagMipHOI NpoayKuii MeaiaTopiB 3ananeHHs!, 30Kpe-
ma IJ1-6 Ta CPB[7]. Llinkom MOXn1BO, LLIO npo3anarnbHi up-
TOKIHW BUKIMKalOTb GiNbLUy eKCrnpecito rencuauHy i nigsu-
LLYIOTb CUHTE3 (DEPUTUHY B PETUKYTIOEHAOTENIanbHMX Kii-
TuHax [10], BHacnigok 4Yoro 3aMeHLLyeTbcs abcopbuis 3ani-
3a B yMOBax niaBuLleHoro 36epiraHHs 3anisa, 6yab 10 B
Mexax peTuKyrioeHaoTenianbHoi cuctemmn abo BcepeauHi
agunoumTiB. KniHiyHO, MoxHa Oyno 6 odikyBaTy, WO Le
npusBefe A0 NoeaHaHHA AediunTy CNOXMTOro 3anisa Ta
dyHKUioHanbLHoro aediumnTy 3anisa [12].

B Halwomy gocrimpKeHHi BiACYTHS AOCTOBipHa po36ixk-
HiCTb BNNMBY kBepuutuHy Ha CPB, wo cnisctaBneHo 3
nonepeaHbLo NPOBeAeHMM AochimpkeHHsM ocio 3 OXK Ta
HaZMipHOt0 Baroto 3 MeTaboniyHnm cuHapomom [5].

Hawi gaHi Wwoao iHworo mapkepa 3ananbHoi peakuii
1J1-6, sikMin maB OOCTOBIPHE 3MeHLIEHHA Ha 603 aHi kKOM-
NAEKCHOro MikyBaHHS B OCHOBHIN rpyni B NMOPIBHAHHI 3 KO-
HTponbHoto (0,9+0,8 Ta 1,8+1,5 nr/mn BignoBigHo) Ta y3-
ropKylTbCA 3 NPOBEAEHUM AOCHIKEHHAM Y XBOPUX Ha
OGpoHxianbHy acTMy y MOeAHaHHI i3 BicLuepanbHUM OXK-
piHHAM [2].

encuawmH, Wo € roctpodasHUM peareHTOM B HaLLoMy
[OOCTiDKEHHI He MaB JOCTOBIPHUX PO3BKHOCTEN B rpynax
SK 4O TaK i NicnsA NikyBaHHS, He 3BaXKaryu Ha NO3UTUBHY
kopensuito 3 I/1-6 [3], WO MOXIMBO NOSACHUTM BiACYTHICTHO
B XBOPUX XIHOK BU3HAYHOro CTyrneHs oxupiHHa Cheng et
al. [4] and Karl et al. [9]

[aHi Haworo pocnigpKeHHA nokasanu CTaTUCTUYHY
3HAYUMICTb BMNNMBY KOMMIIEKCHOTO NiKyBaHHSA 3 Ao4aBaH-
HSIM KBEPUUTUHY Ha chepuTuH, sik Binka rocTpoi dasu 3a-
naneHHsi, B OCHOBHIN rpyni Npv MOPIBHAHHI 3 KOHTPOMb-
Hot (33,3112,2 Ta 25,6+11,9 Hr/mMn BIONOBIAHO), WO Bi-
pOorigHo, 3yMOBMOE MOro NpoTu3anarnbHy akTUBHICTb.

BUCHOBOK

KomnnekcHe nikyBaHHA 3 OodaBaHHsAM npenaparty
KBEPUMTUHY XBOpMM XiHkam Ha 3[0A i3 cynytHim OX
3HWXye piBeHb IJ1-6 Ta cnpusie WBNALWOMY BiAHOBIEHHIO
aeno 3anisa.
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ENGLISH VERSION: INCLUSION OF QUERCETIN IN TREATMENT REDUCES THE
LEVEL OF INTERLEUKIN 6 IN WOMEN WITH IRON DEFICIENCY ANEMIA AND
OBESITY"

V. M. Nedoborenko, I.P. Kaidashev, A.V. Lavrenko, L.E. Vesnina, T.V. Mamontova
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

According to the modern concepts of obesity (O), there is a condition of chronic low intensity inflammation with high
content of proinflammatory cytokines, involving transcription factors, in particular nucleic Kb (NF-kB), which may be ac-
companied by a change in the concentration of iron in the serum. Quercetin is positioned as an anti-inflammatory agent
with suppressive effects on NF-kB. The aim of the research was to determine the effect of quercetin inclusion on the sys-
temic inflammatory markers in the comprehensive treatment of women with iron deficiency anemia (IDA) and O. Meth-
ods: 30 women with IDA and O participated in the study. Hemogram indicators, parameters of iron exchange (serum
iron, ferritin, hepcidin, total iron binding capacity of serum, saturation of transferrin by iron) and inflammation markers
were evaluated: C-reactive protein (CRP) and interleukin-6 (IL-6) in serum before and after treatment with iron sulfate.
All patients were females of an average age of 40.3+7.59 years. In the distribution of patients based on the origin of the
disease, the severity of IDA and basic indicators, there was no reliable difference between the groups (p>0.05). In the
process of treatment, CRP and hepcidin had a significant difference in the comparison and study group (p<0.05), but in
contrast, there was no difference between them on the 60th + 3 days of treatment (p<0.05). IL-6 on the 60th + 3 days
of treatment revealed a significant decrease in the study group as opposed to the comparison group (p<0.05). In the
course of treatment, ferritin had a significant difference between the comparison and study groups (p<0.05). Conclu-
sion. Comprehensive treatment with inclusion of quercetin in female patients with IDA and O reduces the level of IL-6
and promotes the recovery of the iron depot.

Key words: iron deficiency anemia, obesity, quercetin.

Introduction and wine. Quercetin is positioned as an anti-inflammatory
agent with suppressive effects on NF-kB.

The aim of the research is to determine the effect of
quercetin inclusion on the systemic inflammatory markers
in the comprehensive treatment of women with iron defi-
ciency anemia (IDA) and O.

From the modern point of view, obesity (O) is consid-
ered as an inflammatory process, which develops as a
result of lipolysis with subsequent active secretion in adi-
pose tissues of a series of proteins, which are grouped
into an adipocyne group [1]. This is accompanied by a

characteristic increase of cellular inflammation bio- Materials and methods
markers in blood plasma without any visible clinical signs, The study was conducted with the permission of Bio-
which in turn leads to the development of chronic low- ethics Commission of Ukrainian Medical Stomatological
intensity inflammation and often occurs due to transcrip- Academy, all subjects signed the voluntary informed con-
tion factors, in particular nucleic kB (NF-kB). NF-kB is the sent.
most important pro-inflammatory nuclear transcriptional We examined 30 patients with IDA and concomitant
factor that responds to most of external and internal O that were treated at the polyclinic department of the 1st
stimuli and provokes inflammation, activating or sup- City Clinical Hospital of Poltava in the period from March
pressing the transcription of many genes involved in the 2016 to January 2017. Patients were distributed in the
inflammatory response [8]. , study group - 15 patients (n=15), receiving the basic
The high content of proinflammatory cytokines such treatment with iron sulfate ("Euromedox”, France), 1 tab-
as interleukin-6 (IL-6) and C-reactive protein (CRP) in let (equivalent to 80 mg of iron (Il)) 2 times a day, 30
serum, increases the expression of hepcidin [3], which is minutes before meals) with oral inclusion of quercetin at
a peptide hormone and the main regulatory protein of the a daily dose of 4.0 (Closed JSC "Borschagivsky ChPhP",
systemic iron metabolism, mediator of immune protection Kyiv, Ukraine) and the comparison group - 15 patients
and inflammation [6]. As a result of this interaction, the (n=15), receiving only the basic treatment.
absorption of iron from food is decreased by hepcidin- The inclusion criteria included the presence of IDA
mediated reduction of expression of enterocytes ferro- that was diagnosed on the basis of: hemoglobin level
portin (the only exporter of iron known as of today), that (Hb)<120 g / L for women, signs of microcitosis and hy-
leads to a decrease in the content of circulating levels of pochromic anemia, mean corpuscular volume (MCV)<80
iron, which is aggravated by inhibition of its export from fl, mean corpuscular hemoglobin (MCH)<27.5 pg, mean
macrophages by the same mechanism. corpuscular hemoglobin concentration (MCHC)<335 gll,
Obesity increases the level of hepcidin and reduces in the presence of serum iron (SC) <11.5 ymol/L and fer-
the response to oral treatment with iron preparations of ritin level<12 ng/ml in serum. The degree of severity of
iron deficiency anemia in children [11]. anemia was determined in accordance with the order of
Quercetin (3,3',4',5,7- pentahydroxyflavone), a mem-  \inistry of Public Health of Ukraine No. 709 as of
ber of the bioflavonoids family, is one of the most com- 02/11/2015.

mon food components found in vegetables, fruits, tea,

" To cite this English version: V. M. Nedoborenko, I.P. Kaidashev, A.V. Lavrenko, L.E. Vesnina, T.V. Mamontova Inclusion of quercetin in
treatment reduces the level of interleukin 6 in women with iron deficiency anemia and obesity // Problemy ekologii ta medytsyny. - 2017. - Vol
21, Ne 5-6. - P. 37-39.
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Determination of blood hematological parameters was
performed on the analyzer BC3000 Plus Mindray,
Shenzhen Mindray Bio-Medical Electronics Co., Ltd.,
China.

The level of iron in the blood serum was determined
by photometric method using a set of reagents of
"SpaynLab", Ukraine.

The level of ferritin (LLC «Alkor-Bi», Russia), hepcidin
(Peptide Enzyme Immunoassay (EIA) Protocols, Peninsula
Laboratories, LLC, USA), CRP (LLC «Gema», Russia) and
IL-6 (JSC «Vector-Best, Russia) in the blood serum was car-
ried out by the enzyme-immunoassay method.

Furthermore, all patients were examined as to the
level of total protein, total bilirubin, ALT, AST, creatinine.
To exclude ulcerative and inflammatory diseases at the
time of the study, patients underwent endoscopic and X-
ray examination of the gastrointestinal tract.

For all patients, examination included measurements of
anthropometric indicators: height, body weight, waist and hip
circumferences, body mass index (BMI). The index is calcu-
lated as the ratio of the body weight in kilograms (kg) to the
square of the body height in meters (m?).

O in adults is diagnosed according to the WHO defini-
tion based on the body mass index = 30 kg / m>.

The distribution of adipose tissue is determined by the
coefficient of waist and hip circumferences. The waist
and hip circumferences ratio in women > 0.85 indicates
the abdominal type of O.

The study excluded patients who at the time of the
study: consumed iron preparations for the last 3 months,
used NSAIDs more than 3 times a week during the last 6
months, had conditions associated with significant bleed-

ing over the past 6 months, oncopathology, autoimmune
diseases, acute and chronic diseases that can lead to
tissue hypoxia, chronic renal insufficiency, chronic liver
disease with hepatocellular insufficiency, vegetarianism,
pregnancy and lactation.

The statistical processing of the obtained data was
performed using the SPSS 17.0 software package. The
reliability of discrepancies (p) was estimated according to
Student's t-test for independent samples and statistics of
paired samples. For analysis, differences at p <0.05 were
considered statistically significant.

Results and discussion

All patients were females of an average age of
40.3+7.59 years. In the distribution of patients based on
the origin of the disease and the severity of IDA, there
was no reliable difference between the groups

As compared to anthropometric data and hemogram
parameters, there was no statistical difference between
the examined women.

The analysis of the ratio of waist and hip circumfer-
ences revealed that all women had an abdominal type of
adipopexia.

The baseline parameters of Hb, MCV, MCHC, MCH, se-
rum iron, total iron binding capacity and transferrin saturation
in the groups of women with IDA and O had statistically sig-
nificant differences in these indicators (p>0.05).

There was no significant difference between the
groups in the hemogram rates at the beginning of treat-
ment and on the 60tht 3days of treatment (p>0.05) (Ta-
ble 1).

Table 1.
Dynamics in the hemogram parameters in female patients with IDA and O (M+SD)
Study group Comparison group
Parameter, unit of measurement (n =15) (n =15)

0 day 60th +3 days 0 day 60th +3 days

Erythrocytes, 10°/L 3.9+ 0.2 4.36+0.171 3.98 +0.26 4.27+0.15t

Hb, g/| 89.8 +10.4 122.4+2.4% 90.4+10.3 121.2+3.2t

MCV, fl 72.3t 4.5 83.3+1.7t 71.6 £5.1 82.9+2.11
MCHC, g /| 314.0 +19.8 337.2410.21 316.6 £19.42 336.6+12.01
MCH, g /1 22.6+ 1.8 28.0 +0.9t 22.6 +1.95 27.9+1.0tt

* - p <0.05 significant variation from the comparison group
1 - p <0.05 significant difference between paired samples

In the course of treatment, CRP, had a significant differ-
ence in the comparison and study groups (p<0.05), but, con-
trary to this, there was no discrepancy between these indica-
tors on the 60th+3 days of treatment (p<0.05).

IL-6 on the 60th+3 days of treatment had a significant
decrease in the study group as opposed to the compari-
son group (p<0.05).

Hepcidin, both before and after treatment, did not
have a significant difference in the groups (p<0.05). By
contrast, ferrin in the treatment process had a significant
difference between the comparison and study groups
(p<0.05) (Table 2).

Table 2.

Dynamics of inflammation markers and indicators of iron metabolism in the comprehensive treatment

of patients with IDA and O (M+SD).

Study group Comparison group
Parameter, unit of measurement (n =15) (n =15)
0 day 60th +3 days 0 day 60th +3 days
CRP, mg / ml 5.9+2.0 14.6+9.1" 5.8+1.9 13.9+10.0"
IL-6, pg / ml 1.5+0.9 0.9+0.8*" 1.6+0.8 1.841.3
Hepcidin, ng / ml 18.2+11.6 6.8+4.8" 15.1+12.5 57+3.7"
Ferritin, ng / ml 4.8+2.9 33.3+12.2*" 47+25 25.6+11.9"

* - p <0.05 significant variation from the comparison group
1 - p <0.05 significant difference between paired samples

According to modern concepts of obesity, there is a
condition of chronic low intensity inflammation that occurs
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due to the increase in the mass of adipose tissue and ex-
cessive production of inflammation mediators, in particu-
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lar IL-6 and CRP [7]. It is possible that proinflammatory
cytokines cause greater expression of hepcidin and in-
crease the synthesis of ferritin in reticuloendothelial cells
[10], which results in reduced absorption of iron under
conditions of high iron storage, whether within the limits
of the reticuloendothelial system or within adipocytes.
Clinically, it might be expected that this would lead to a
combination of consumed iron deficiency and functional
iron deficiency [12].

In our research, there was no significant difference in
the effect of quercetin on CRP, as compared to the pre-
vious study of patients with O and overweight with meta-
bolic syndrome [5].

Our data as to another marker of IL-6 inflammatory
response, which had a significant decrease on the 60th +
3 days of comprehensive treatment in the study group as
opposed to the comparison group (0.9 + 0.8 and 1.8 £ 1.5
pg / ml, respectively) are consistent with a study con-
ducted in patients with bronchial asthma in combination
with visceral obesity [2].

Hepcidin, which is an acute phase reagent, in our
study had no significant differences in the groups before
and after treatment, despite a positive correlation with IL-
6 [3], which may be explained by the absence of a sig-
nificant degree of obesity in female patients (Cheng et al.
[4] and Karl et al. [9]).

The data of our research showed the statistical sig-
nificance of the effect of comprehensive treatment with
quercetin inclusion on ferritin, as a protein of acute phase
of inflammation, in the study group as opposed to the
comparison group (33.3£12.2 and 25.6+11.9 ng / ml re-
spectively), which probably determines its anti-
inflammatory activity.

Conclusion

Comprehensive treatment with inclusion of quercetin
in female patients with IDA and O reduces the level of IL-
6 and promotes the recovery of the iron depot.
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PECULIARITIES OF HELP MANAGEMENT TO PATIENTS WITH ACUTE OTITIS
MEDIA COMPLICATED BY MASTOIDITIS"

H.Ye. Timen’, M.I. Bezeha®
' A.l. Kolomiichenko Institute of Otolaryngology of the National Academy of Medical Sciences of Ukraine
VAV Sklifosovskyi Poltava Regional Clinical Hospital

Today, signs of transition from the stage of inflammation - antrocellulitis (inflammation of the lining cells of the mastoid
process) to mastoiditis (purulent fusion of bone cells and systems of mastoid process) have not been studied and identi-
fied. The purpose of this work is to improve the treatment of patients with acute mastoiditis by new scheme to use con-
servative therapy and modified antromastoidotomy with drainage. The study was conducted in hospitals, in the Otolar-
yngology department of Poltava Regional Hospital and Otolaryngology department of Hospital No.2. All patients with
acute otitis media were divided into 2 groups: group 1 (n = 48) and comparison group: (group 2 n = 35). In patients of
subgroups 1-B and 1- D of investigated group, new developed technique of surgical sanitation of papillary process with
draining the atico-antral rubber drainage and postoperative cavity such as teflon tubes with momentary wound suturing
was used. Patients of 1-B group underwent tunnel antrotomy. In cases where we observed the phenomena of destruc-
tion and necrosis, antromastoidotomy was conducted by our own methodology. Endoscopic methods were used during
surgery. During the treatment of patients with acute mastoiditis it is necessary to know and understand clinical signs of
disease, data of cone-beam CT, the presence of atico-antral connection, which probably depends on the anatomical fea-
tures of the structure of the middle ear and the severity and prevalence of inflammatory process. Morphological data ne-
cessitate the inclusion of antiviral drugs, in the scheme of treatment which significantly increases the effectiveness of
treatment of patients with acute mastoiditis.

Key words: acute mastoiditis, papillary process, morphological studies, immunotherapy, antrotomy, mastoidotomy.

CeroaHsi He u3ydeHbl MPU3HaK1 NEPEXOAa OT CTaanM BOCIANIEHNS - aHTPOLE/IIOIUTA (BOCMA/IERNE CIIN3NCTON 060/I0YKM
S4eeK COCLEBUAHOMO OTPOCTKAE) A0 MacTomamnTa (FHOVIHOIO pacrisiaB/IEHNs] KOCTHBIX MEPEMbIYEK CUCTEMbI SHEEK COCLe-
BUAHOIO OTPOCTKA) MU HE ONPEAE/IEHBI YETKUE OKa3aHNsl K CPOKaM U 0bbeMy XUPYPruHeckoro BMeLaTenbCTaa. Llesb
JaHHOV paboTbl - MOBbILLEHNE 3PHEKTUBHOCTY /IEUEHMS] BO/TbHBIX OCTPbIM MacTOMAUTOM IyTEM UCIO/Ib30BaHMs] HOBOY
CXEMbl KOHCEPBATUBHOM Teparnmm 1 MOANGDULIMPOBaHHON aHTPOMACTOMAOTOMUEN C APERNPOBaHUEM. ViccnenoBaHme rnpo-
BOAMIIOCH B JIEHYEOHBIX yHpexaeHnsx: Ha 6ase JIOP-otgenerus MonTaBckovi 06/1acTHOU KIMHNYECKOU 60/1bHULbI, 1 JIOP
oraeserns1 2 ropoAcKoy KIMHUYeckou 60sbHLb! [TonTasel. Beero B nepuog ¢ 2009 no 2016 roge! 66110 06C/1€408aHO U
nponedeHo 83 naymeHTa, 60/bHbIX OCTPbIM CDEAHUM OTUTOM, OC/IOKHEHHBIM MacTouanToM. Bce naumeHTsl bbuin pasae-
JIeHbI Ha 2 rpynnsl - uccaeayemas - 1 rpynna (n = 48) m rpynna cpasHeHus - 2 rpynna (n = 35). Pesysabtarsl. Y nauw-
eHToB 1-6 u 1-B uccneayeMos rpynel, HaMu MPUMEHSIACh Pa3paboTaHHasi HOBasi METOAMKA XUPYDIUYECKON caHaumm
COCLIEBMAHOMO OTPOCTKA C APEHNPOBAHNEM aTUKOAHTPA/IbHOIO X043 PE3VHOBbLIM APEHAXOM, a MOC/IE0NEPaLMOHHOV o-
JIOCTU — TEG/IOHOBLIMU TPYOKaMy C OAHOMOMEHTHbIM YLLIMBAHNEM MOC/IE0NEPALNOHHON paHbl. laymeHTam nccieqyemom
1-6 rpyrinkl NpPoBOANIAaCE TYHHEILHAS aHTPOTOMMUS], LIE/TbIO KOTOPOU OblIO BbISICHEHNE COCTOSIHUSI SYEEK COCLIEBUAHOMO
OTpOCTKa. B CrlyyYae, Korga Habmoaammch SBEHNS X AECTPYKUMM U HEKPO3a, MPpOoBOAMIM aHTPOMAaCTOUGOTOMUIO 10
Co6CTBEHHOM MeToamKe. [Tpy NPOBEAEHMN XVPYPIUYECKOrO BMELLATEILCTBA MUCI0/b30Ba/lach SHAOCKOMUYECKas METOAMN-
Ka, npoBoAnIach NMHEBMaTHYeCKas rpoba Ha rnpoXoANMOCTb aTUKO-aHTPAa/IbHOroO COYCTbS. BbiBoAbI. [1pyu HasHaqYeHun Je-
qyeHuns: 60/1bHbIM OCTPbIM MacToMANTOM HEOOXOAUMO MPUHUMATL BO BHUMAHWNE, KDOME KIIMHNYECKUX MPU3HaKoB 3abosie-
BaHusi, AaHHble KOHYCHO-/TyHEBOM KOMIBLIOTEPHOU TOMOrpagmm, Haamume CoXPaHeHNsl aTTuKo-aHTPaIbHOro CoObLLYEHNS,
KOTOpOE, BEPOSITHO, 3aBUCUT OT aHaTOMUYECKUX OCOBEHHOCTEN CTPOEHNSI CPEAHEO yXa M CTENEHU BbIPAKEHHOCTU U
pacrpoCcTpaHeHHOCTH BOCNa/IMTEbHOO fipouecca. Mopgornornieckne AaHHbIE ANKTYIOT HEOOXOAUMOCTb BK/IIOYEHUS B
CXEMy Teparnmu rnpoTUBOBUPYCHBIX MPENapaToB, YTO 3HaYUTE/TIbHO MOBbILLAET SPPEKTUBHOCTL J1IE€HEHNS OOIbHBIX OCTPbIM
Macrouaur.

KnioyeBble cnoBa: OCTpblii MacToMaNT, COCLIEBUAHbBIA OTPOCTOK, MOPKONorMyeckoe nccrneaoBaHne, UMMyHoTepanus,
aHTPOTOMMM, MaCTONAOTOMYS.

Ear disorders constitute 28-35% of all diseases in Oto-
laryngology [1, 14, 22, 32, 34]. 33% of patients suffer from
involved in acute otitis media [17, 23], and out of them in 7-
8% of cases the spread of inflammation o papillary process
is observed [15]. In 16% of cases acute mastoiditis can
cause the development of intracranial complications, among
them perisinuous abscess, sinus thrombosis, abscesses of
brain and cerebellum [15, 16, 25].

Methods for treatment of patients with acute purulent
otitis media are not effective nowadays.

Today, signs of transition from the stage of inflamma-
tion - antrocellulitis (inflammation of the lining cells of the
mastoid process) to mastoiditis (purulent fusion of bone
cells and systems of mastoid process) have not been
studied and identified.

The role of viral infections of acute ofitis media has been
studied by many scientists [4, 5, 20, 21, 26, 29, 30]. Some of

" To cite this English version: H.Ye. Timen, M.l. Bezeha. Peculiarities of help management to patients with acute otitis media
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them consider the main cause of viral infections can be etio-
logical factors that is proved by [4, 5, 27] immunofluorescent,
immunoenzymatic, cytological and others methods [24, 26],
which indicate the viruses of grippe, parainfluenza virus, and
adenoid viruses. Other authors consider the viruses of re-
leaser with consequent bacterial flora [7-9, 11, 12, 33].
Herpesvirus of the first and the second types in 40% of pa-
tients, adenoid viral infection in 24%, and disorders of air
cells of Epstein-Barr virus in 56,7%, adenoid viruses infec-
tion in 40% [10, 13] were presented. Acute otitis media indi-
cates inflammatory damage of mucous membrane in audi-
tory tube and eardrum and also in mucous membrane of
antrum and papillary process. Thus, in acute otitis media of
viral etiology complicated by mastoiditis it is necessary to
determine etiological causes [26, 28]. M. K. Drahnyeva con-
cluded that bacterial factor is not leading in mastoiditis etiol-
ogy and also considered AM as a surgical disease [8].

Operation management has not practically changed
since Schwartz. Nowadays, in most cases after AM
wound is left open. Conventional AM is a traumatic op-
eration and its technique is not effective. Nowadays such
methods of surgeries on papillary process as antrodrain-
age, bypass surgery, microsurgical surgeries are used.
Conservative surgeries during treatment of acute inflam-
matory processes of the structures of middle ear are
needed. It is necessary to provide the search for new ef-
fective etiological and pathological approaches.

The aim of the research is to increase the efficacy of
patients’ treatment who suffer from acute otitis media
complicated by mastoiditis by conservative and surgical
methods.

Materials and methods of the researc

The examination was conducted in different medical
institutions. 173 patients who suffered from acute otitis
media complicated by mastoiditis were examined and
treated (2009-2016).

Criteria for patients’ examination wereas follows:

1. Males and females who are ill with acute otitis me-
dia complicated by mastoiditis (18-65 years old).

Criteria for patients’ exclusion:

1. People under theage of 18.

2. Pregnancy and breast feeding.

3. Patients with intracranial otogenic complications
(meningitis, abscesses of brain and cerebellum).

4. The presence of concomitant diseases (diabetes
mellitus, HIV-patients).

5. Patients with chronic purulent diseases of the mid-
dle ear.

All patients were divided into 2 groups. The first one
contained (n=81) patients and comparison one included
(n=92) patients. Correlation of patients of both groups is
presented in table 1.

Distribution of patients with acute otitis media complicated by ma;‘i%?ti;:
Age 19-25 26-35 36-45 46-65
Sex m f m f m f m f
Number Abscess | % |Abscess| % |Abscess| % |Abscess| % |Abscess| % |Abscess| % |Abscess| % |Abscess| %
| group. 7 4,05 13 7,51 10 5,78 11 6,36 9 5,20 12 6,94 11 6,36 8 4,62
Il group 11 6,36 12 6,94 14 8,09 12 6,94 11 6,36 12 6,94 11 6,36 9 5,20
Total number 18 10,40 25 14,45 24 13,87 23 13,29 20 11,56 24 13,87 22 12,72 17 9,83

Groups were statistically similar. Antiviral therapy was
administrated to patients of the first group. Besides, early
and short-term (3-5 days) bypass of eardrum was con-
ducted. Surgery was performed to a number of patients
such as antromastoidotomy. Depending on the type of
therapy patients were divided into subgroups:

1-a — control group (study group) — treatment was
done without surgical intervention on the papillary proc-
ess. Short-term bypass of the eardrum was by the pa-
tients of this group. Local and topical therapy of patients
of the first group was used.

1-b — control group (study group) — surgical interven-
tion was done: endoscopic tunnel antrotomy or modified
antromastoidotomy.

2-a — group of comparison — patients took conserva-
tive treatment. Conventional paracentesis of the eardrum
and auripuncture was topically — done.

2-b — group of comparison conventional antromastoi-
dotomy was done to this group of patients.

Number of patients is presented in table 2.

Table 2
Patients’ distribution based on groups of study
. . Number of patients Total
Group of patients: AbSosS % number
Main 1-a 47 27,17 81
Main 1-b 34 19,65
Group of comparison 2-a 37 21,39 92
Group of comparison 2-b 55 31,79
Total number 173 100 173
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In patients of the subgroup 1-b surgical sanation of
cavities of the middle ear with the drainage of atticoantral
passage by rubber drainage was used and after opera-
tion teflon tubing with single-step sealing of operative
wound was also used.

Tunnel endoscopic antrotomy was conducted to all
patients of the investigated 1-b group and the aim to find
out the state of antrum and cells of papillary process in
periantral zone. Destruction and necrosis, the presence
of viscous purulent exudate, rate of surgery were regis-
tered. Antromastoidotomy was done by our wn methods.

Endoscopic examination of antro-tympanic ostium
was done during tunnel endoscopic antrotomy. It ex-
panded to the limits when, during the pneumatic test of
air, it began to pass freely through it (Figure 1a, b).
Moreover, the injection of air was carried out in the direc-
tion of both from the eardrum to the antrum in order to
ascertain the absence of the valve mechanism of the dis-
ruption of ventilation and drainage in one of the direc-
tions. This fragment of surgical intervention was per-
formed by Siegle pneumatic funnel using special sealant
obturators. Thanks to the use of endoscopes @4 mm with
an angle of 0° and 30°, a detailed visualization of the an-
tro-tympanic zone was conducted, which made it possi-
ble to more accurately restore its message, to avoid dan-
gerous injury to important anatomical structures of the
middle ear.
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Picture 1. a) Use of Siegel Air Pump to determine the functioning of antro-tympanic ostium.
b) Free air passage during functioning ostium.

Emergent surgical interventions in the first hours after
the patients’ visit with acute otitis media, complicated by
mastoiditis, were performed only in patients with severe
clinical course of the disease, with signs of a threat of
development of intra- or extracranial complications.

The scheme of the standard examination of patients
included audiometry and impedance measurement, com-
puted tomography of the skull, including all structures of
the temporal bone. Preference was given to cone-beam
computerized tomography, in which the patient receives
almost 10 times less radiation exposure (not more than
50 uSv). At the same time, in the course of repeated to-
mography, only the zone of interest is scanned - the mas-
toid process, and accordingly the radiation decreases,
which allows conducting X-ray examinations during the
treatment with minimal harm to the patient’s health. The
advantage of cone-beam computerized tomography is
also the high quality of visualization of bone structures,
since the thickness of CT sections is about 0.125 mm,
which is sufficient for interpreting the state of the struc-
tures of the middle ear.

To objectify the degree of change in the cellular struc-
ture of the mastoid process, one proposed a pneumatiza-
tion index (Pl) - the ratio of pneumatized cells to
anaplasmatization. The dynamics of the pneumatization
index, which can be determined during a repeat com-
puter tomography study, it was one of the main criteria by
which one can define the effectiveness of conservative
therapy. In those cases when the Pl was negative or its
positive dynamics was not observed, a decision was
generally made about the need to change to active surgi-
cal tactics. Endoscopic tunnel antrotomy or modified an-
tromastoidotomy were used for the patients of the group
1-b. Traditional antromastoidotomy was used for the pa-
tients of the second one.

When choosing an approach to comprehensive treat-
ment of patients with acute otitis media complicated by mas-
toiditis, indications for conservative tactics of their manage-
ment, as well as clinical, radiologic and temporal aspects of
the need for transition to surgical intervention were devel-
oped. Such combinations of data as influence of the choice
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of treatment management: clinical (local and general), ra-
diologic, laboratory and complications were considered.
During surgical interventions on the structures of the
middle ear, removed fragments of the mucosa of the an-
tro-tympanic zone were sent for histological examination.

Results and discussion

Analyzing the results of a histological examination of
the mucous membrane of the mastoid process, partially
removed with antro-mastoidotomy, we noted the pres-
ence of changes which define viral mucosal lesions.

Results of the research lead to the administration of anti-
viral drugs in comprehensive treatment of acute otitis media
complicated mastoiditis. “Proteflazid” was used as effective
antiviral drug. Solution of the drug can be used in both sys-
temic and topical therapy during acute mastoiditis.

Conservative treatment was prescribed to all patients
which included a standard regimen: antibacterial agents (a
combination of 2-3 broad-spectrum antibacterial drugs), anti-
inflammatory, dehydration, antihistamines and local (early
paracentesis, antiseptic lavage of the eardrum, anemia of
the nasal mucosa, etc.). In the presence of non-
homogeneous darkening of the system of cells of the mas-
toid process on the CT images with the presence of even 1-
2 intact cells in the preparation of serous contents during the
paracentesis of the tympanic membrane, the therapy pre-
scribed by us was carried out for 2-3 days, and then re-
peated cone-beam computerized tomography was per-
formed. With the improvement of clinical and laboratory
data, as well as positive radiological dynamics, which mani-
fested itself in an increase in the number of air-bearing cells,
and most importantly in the recovery of mastoid-tympanic
messages, surgery was not performed, and conservative
treatment continued until recovery.

Complications of AM (acute mastoiditis) were divided
into two groups: complications within the middle ear sys-
tem and complications out of their limits, and it has prac-
tical importance in the choice of treatment management.
Complications within the middle ear included bullous
myringitis, herpetic otitis, as well as paresis of the facial
nerve. Complications that were out of the middle ear in-
cluded intracranial complications (meningitis, menin-
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goencephalitis, sinustrombosis, brain abscesses), as well
as subperiosteal abscess and zygomatic abscess.

It should be noted that there is the necessity for sur-
gery on the 34" or 5™-7" day of the development of
mastoiditis, and each patient had individual differences in
both intensity and prevalence of the process. In this re-
gard, it was decided to undertake surgical intervention
only in the absence of a positive clinical effect, negative
laboratory dynamics, and especially - with a decrease in
the number or absence of air-bearing cells in the mastoid
process with repeated computed tomography. These
changes were interpreted by us as a blockade of the an-
tro-atico-tympanic drainage system.

In all cases, with computed tomography of the temporal
bone, in patients with acute mastoiditis different degrees of

expression of the tympanic cavity, antrum and cells of the
mastoid process were found. To objectify the degree of dis-
orders in the cavities of the middle ear, a pneumatization
index (PI) the ratio of pneumatized cells to the pneumatized
cells was proposed. Due to this index there is an opportunity
to conclude positive or negative dynamics of the disease
against the background of the treatment.

In those cases when restorations were not observed in
patients in the first group of papillary process (the pneumati-
zation index either remained at the same level or was nega-
tive), the clinical manifestations did not improve, or, con-
versely, became worse - a surgical operation was carried
out with 2 variants: 1) tunnel endoscopic antrotomy; 2 -
modified anthromastoidotomy with drainage.

70
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Picture 2. Terms of surgeries in patients of the study group and group of comparison.

The terms of surgical interventions in patients of the
compared groups differed significantly (Picture 2). In the
dynamics of patients of the 18t study group, there is a
tendency to decrease in the number of oEerations rela-
tive to the comparison group on the 5-7" day of treat-
ment. This is due to a more effective restoration of atti-
coantral connection, and an early bypass of the tympanic
cavity. Due to this, in the first, the study group, the num-
ber of postponed surgical interventions was significantly
lower (P<0.05) as relative to patients of the comparison
group. In total, conservative treatment resulted in the re-
covery of 26 patients under study and 11 in the compari-
son group, which is 52.1% and 28.6%, respectively.

One of the informative criteria for the effectiveness of
the implemented methods of treatment for patients with
acute otitis media complicated by mastoiditis is the study
of auditory function according to the tone audiometry.
The audiological examination was performed for all pa-
tients of the compared groups immediately before the
treatment and after the completion of its stationary period
- in most cases on the 8th day of examination. According
to the data obtained (Table 3, 4), the air conduction indi-
ces in patients of subgroups 1a and 1b significantly
(P<0.05) differ from subgroups 2a and 2b, which indi-
cates dynamics of restoration of auditory function in pa-
tients of the studied group.

Table 3.

Dynamics of indices of audiological examination of patients with acute otitis media complicated

by mastoiditis and who conservative therapy.

Type of examination Frequency of hz Group 12 (n = 34) Group 2 a (n = 55)
Before treatment After treatment Before treatment After treatment
500 33,8 3,4 31,9 5,1
Air capacity 1000 32,5 3 31,3 7,6
2000 31,3 4,1 31,9 8,6
4000 33,1 54 31,3 6,4
500 10 14 7,5 3,9
Osseous capacity 1000 1.3 3.1 10,6 2
2000 11,9 2,5 12,5 3,4
4000 10 3,8 9,4 6,8
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Table 4.

Dynamics of indices of audiological examination of patients with acute otitis media complicated

by mastoiditis and patients who underwent surgical intervention.

Type of examination Group Group 1 b (n=34) Group 2 b (n =55)
Frequency of hz Before treatment After treatment Before treatment After treatment
500 31,8 54 31,9 9,8
Air capacity 1000 29,8 5 33,3 8,6
2000 30,4 4,1 31,9 8,6
4000 32,6 54 31,3 6,4
500 11,3 2,4 7,5 3,9
Osseous capacity 1000 12,5 3.1 10,6 2
2000 10,7 2,5 11,5 3,4
4000 11,3 5,8 9,4 3,8

18 patients were examined on the 3rd month after the
operation. There were no complaints of hearing impair-
ment in patients. Exacerbations of the disease were not
detected. There were no pathological changes from the
eardrum and the behind-the-ear section. The auditory
function was in accordance with the age norm. During the
examination, one year after the treatment, the positive
results were preserved, and in the future, when patients
of the first group were examined for control in 2-4 years
(17 patients), there were no complaints of hearing im-
pairment and loss. There were no complications in pa-
tients of the examined group.

Thus, comparing the results of clinical observations in
the patients of the two groups, one can state that pro-
posed comprehensive treatment of acute otitis media
complicated by mastoiditis, including the developed op-
erations (early short-term shunting, tunnel anthotomy,
modified anthromastoidotomy, and the use of antiviral
immunotropic drugs, optimize the treatment of patients
with one of the most common and severe diseases in
otolaryngology.

Conclusions

The criteria for the transition from conservative treat-
ment to the surgical one in patients with acute otitis me-
dia complicated by mastoiditis were determined.

Surgery of early and short-term bypass of eardrum
and tunnel endoscopic antrotomy with drainage of antro-
tympanic connection was developed and proposed for
initial stage of surgical treatment of patients with acute
otitis media complicated by mastoiditis.

Comparison of results of the treatment of the main
study group with patients of the comparison one deter-
mined significantly high level of hearing restoration in
both concervative treatment (3,98 dB. n 6,93 dB corre-
spondingly) and in operated patients (4,97dB. and 8,35
dB correspondingly) (p<0,05).
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KNIHIYHUA BUNAOOK NMO3ANIIKAPHAHOI MHEBMOHII YCKNAAHEHOT
PO3BUTKOM CEMNCUCY, BUKJINKAHOIO KLEBSIELLA PNEUMONIAE"

JlaspeHko A.B.
Buwinin gepxaBHuUin HaBYanbHUI 3aknag YKpaiHn «YkpaiHCbka MeanyHa cToMaTororiyHa akagemisa»

AKTYasnbHOCTb rpob/ieMbl CErNcrca B HacTOSILEE BPEMS ONPEAESSETCS HECKOILKUMY MPUYUHAMU.! 3HAYUTEIbHOM YacTo-
TOU 3a60/1eBaHNS], BbICOKOV IETA/IbHOCTBIO M, C/IEA0BATE/TbHO, 3HAYNTE/IbHBIM SKOHOMUYECKUM YLILEPOOM, MPUYNHSIEMbIM
3TuM 3a6071€BaHNEM B SKOHOMUYECKN PA3BUTBIX CTpaHax. CUCTEeMaTU3NPOBAaHa M U3JIOKEHa KITMHUYECKas! KapTuHa, rnoa-
POBHO paccMOTpeHb! BOMPOCk! 1a60paTOPHON ANArHOCTUKY, ONPEAESEHbI NMPUHLMILI 1eyeHus. [IpoaHaim3npoBaHs! na-
TOJIOMMHECKNE U3MEHEHMS], BOSHUKAIOLYME MPH CENCHCE CO CTOPOHbI Pa3/INYHbIX OPraHoB u cuctem. okazaH AnarHocTu-
YeCcKu¥i asiropuTM, MPUEMIIEMbIV KaK rpy Hasamduy, TaK v rpu OTCYTCTBUM SIaboPaTOPHOU BEPUGDUKALIMM 3300/IEBAHNS.
CrapToBasi aHTMOaKTEPHAIbHas TEPANNST PEKOMEHOBAHAa KaK SMIUPUYECKAES], 3aBUCALLAs OT JIOKan3aumm NepBNYHOro
oyara u CUCTEMHBIX MPOSB/IEHMYA MHGEKUMN. TakuM 06pasoM, pacCMaTpuBasl KIMHUHYECKUV C/lyyYasi cercuca, Haao rnog-
YEPKHYTb, YTO OYEHb BaXKHO COBUPATh MOAPOOHbIV aHaMHE3 (0COBEHHO, €C/in 3TO BPOHXO - IEFOYHAS CMCTEMA), YYUTbI-
Batb r4e u KeM paboTaer 60/1bHOU (OCOBEHHO EC/IM 3TO MEANLMHCKMI PaBOTHUK, 1 APYrve /imLa, KOTopble paboTarT B
OpraHn30BaHHbIX KOJIJIEKTUBAX), HEOOXOAMMO MPEANOIOKUTL B Ka4E€CTBE BO3OYANTESS BHYTPUOOIbHNYHYIO UHDEKLMIO.

KnioueBble cnoBa: cerncuc, MMKpoopraHuambl, aHTUBMOTVKK, BHEOONbHUYHAS MHEBMOHMUSI.

Cencuc € NpoBigHO NPUYNHOK CMEPTI Ta iHBanigHO- Byno nokasaHo, WWo 3aTpumKa 3 NpU3Ha4YeHHsIM agekBaT-
CTi B yCbOMY CBiTi, 0COB/MBO SIKLLO BOHA He pO3Mi3HaETb- HOro aHTMbGakTepianbHOro npenaparty nauieHTam 3 cen-
cs i He cBoevacHo nikyetbes [1]. IHiLiaTMBuM, cnpamoBaHi cucom Ta centnyHum wokom (CLU) Ha 1 roguHy npusso-
Ha paHHE BUSIBNEHHS i yNpaBriHHA CEncucoMm B CTaLio- OUTb OO0 3POCTaHHA PU3UKYy cMepTi XBoporo Ha 7,6% [3].
Hapi, NpuBENM A0 3HWKEHHsT CMEPTHOCTI Big cencucy i BinbwicTe AocnigHUKIB BKa3ylTb Ha BupillanbHe 3Ha-
30iNbLUEHHST YMCna NauienTiB, Lo BYxunu [2]. YeHHs1 BUOOPY afeKkBaTHOro aHTubakTepianbHOro npena-

PaHHe BM3HAYeHHs naToreHHoro 30yaHuKa y XBOpOro paTy CTOCOBHO BWXMBaHHS XBOPWX 3 cencucom Ta CLL.
Ha cencuc € BKpan BaxnuveBuM Ta BigNoOBiAanbHUM 3a- Mpu «nosanikapHsgHOMy» cencuci 36yaHukamu 3 BW-
BAAHHAM KniHiLMCcTa 3 ornsgy Ha ed)ekTUBHICTbL Ta CBOE- COKOI0 MMOBIPHICTIO ByayTh WITaMu YMOBHO MaTOrE€HHUX
YacHICTb MpU3HAYeHHs afekBaTHOI aHTubakTepianbHOT MiKpoopraHiamiB, B 6aratbox Bunagkax 4ytnveux o Gi-
Tepanii (ABT). 3po3ymino, wo B GinbLluoCTi BUNAAkKiB ni- NbLUIOCTI aHTMGaKTepianbHUX npenapartiB (3axuLleHi ne-
Kap He Mae MOXIMBOCTI OTPUMAaTW AaHHi Lwoao 36yaHvka HiLUMNiHW, (PTOPXIHONOHW, 3aXULLIEHI LiedanocnopmHm To-
iHdbeKUii B nepLi roguHu i HaBiTb AHi Bi4 NoYaTKy 3axBo- LW0). 3a YMOBM BUHUKHEHHSA «HO30KOMIarnbHOro» cencucy
ptoBaHHA, omke, ABT cnig npusHayatv emnipmdHo. Cnig B porni 30yAHWKIB HanyacTille BUCTYNawTb LUTaMu noni-
3ayBaxuTw, Wo emMnipudyHa ABT He o3Havae npusHayeH- PE3UCTEHTHUX rOCniTaNbHUX MiKPOOPraHiamiB; B TakOMy
Hs1 aHTMBaKTepianbHOro npenapaTty «B criny», npu BMbo- BMNagKy npu Bubopi aHTMbakTepianbHOro npenapaTty
pi aHTMGioTuKa nikap NoBWHeH GpaTn OO yBaru MMOBIpP- cnig opieHTyBaTUCh Ha MIKPOOHWUIA Ner3ax BUAINEHHA Ta
HiCTb NoOTeHUiHoro 30yaHWka abo 30yAHUKIB 3anexHo pesynbTaTh nonepenHix GakTepionoriYyHuMx AocnimpKeHb
BiJ YMOB BWHVKHEHHsI 3aXBOPIOBaHHs (rocnitanbHa abo LUbOro BUAINEHHS 3 ypaxyBaHHSAM NepBUHHOI nokanisauii
nosanikapHsaHa iHdpekuis), nokanisauii NepBUHHOrO BOT- 3ananbHoro BorHuvwa. Yacto KniHiUMCTY [0BOAUTLCA
HULWWA, TPMBAarocCTi 3axBOPHOBaHHSA, MOMNEepeaHboro npu- npuaHayaTn kombiHauilo aHTubakTepianbHUX Npenaparis
nomMy aHTubakTepianbHUX npenapaTiB, CynyTHbOI MaTo- 3 METOK «MNEepPeKkpUTTA» BCiX MMOBIPHUX 30YAHUKIB, 3 Ha-
norii Towo. cTynHoto kopekuieto ABT BignosigHo Ao pesynbTarTiB aH-

Big npaBunbHOro BMOOpYy Ta CBOEYACHOrO 3acTOCY- TUbioTUKorpamu.
BaHHSA aHTMbakTepianbHOro npenaparty 3Ha4yHOK Mipoto Hwk4ye Hamu npeacTtaBneHUy KniHiYHWA BUNaAoK,
3anexuTb pesynbTaT MikyBaHHA nauieHTa 3 Cerncucom. KA OEMOHCTPYE CKNagHICTb 3amMackoBaHWM Mig MHEB-

’ LumyearHs npu amecmauii kadpis: JlaspeHko A.B. KniHidHul eunadok no3arikapHsHOI MHe8MOHIl ycKriaOHeHOI pO38UMKOM cercucy,
suknukaHozo Klebsiella pneumoniae // lNpobnemu exonoeii i meduyuHu. — 2017. — T. 21, Ne 5-6. — C. 46-50.
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Mpo6aemu ekonorii Ta meguuUNHU

MOHIil0 [iarHOCTUYHOrO MpoLecy Ta ycknagHeHHs Bubopy
pauioHanbHoi aHTUGiIoOTVMKOTEpanii y XBoporo i3 centuy-
HUM CTaHOM.

XBopwuin 4onogik, 59 pokiB, 3a crneuianbHICTIO Meany-
HUM npauiBHuK, goctasnenmn bW  08.09.2017p. B
npurManbHe BiadineHHs MiCbKoi NikapHi 3i ckapramun Ha
niaBULLIEHHA TemnepaTtypu Tina Ao 39,5°C, niTNUBICTb,
3aMWKy NpU He3Ha4yHOMY (Di3UMHOMY HaBaHTaXEHHI,
Hy[OTY, BUpaXeHy 3aranbHy cnadkicTb.

I3 aHaMHe3y xBopobu Bigomo, Lo 3 niTa nepiognMyHo
BigmivaB cybdebpuniTeT nicnsi Toro, Lo npautoBas B i-
THbOMY Tabopi 3 niganitkamu. Bigmivae, wo 6nmsbko 2
TWXHIB 3'siBUNack nocTiHa cybdebpunbHa TemnepaTypa
Tina 37,3°C Ta HapocTanu BuleBKkasaHi ckaprit. Mpuit-
MaB napauetamor, HiMecin. |3 aHaMHesy XUTTS BigoMO,
wo nepeHic B 2014 p. eHOONPOTE3yBaHHSA NiBOroO Kyrb-
LLIOBOrO Cyrnooby.

Mig yac ornmagy: 3aranbHWA CTaH XBOPOrO TSXKKWW.
XBOpWA B CBIQOMOCTI, afeKBaTHWUA, OOCTYMHUA NPOAYK-
TUBHOMY KOHTakTy. LUkipHi nokpmBmM uucti, Gnigo-
poxeBoro konbopy. lMepudepuyni nimgoBy3nn He 36i-
nbLueHi. HabpskiB Hema.

YaP-20 3a xB., Sa02 — 88%. lNMpwn nepkycii nputyn-
TNIeHHS NereHeBoro 3BYyKy B HWXHIX Bigainax 3 o6ox 6okiB.
Mpu ayckynbTauii AMxaHHSA XXOPCTKe, B HWXKHIX Bigainax
ocnabneHe, 3 060x 6okiB Cyxi xpunu.

Mynbc 89 3a xB., AT-140/90 mm.pT.cT. Mexi BigHOC-
HOI TynocTi cepus 36inbLeHi Bniso Ha 2,0 cm. ToHu cep-
Usl pUTMiYHi,ocnabneHi, akueHT Il ToHy Ha aopTi.

Asuk obknageHuit 6inMM HanboToM. XXUBIT MKW,
6e3bonicHuin. MNeviHka Ta cenesiHka He 36inbLieHi. Cumn-
TOM MOKOSIOYYBaHHSI HEraTMBHUIN 3 060X GOKIB.

[iarHo3 npu rocnitanisaujii— HerocniTansHa oBoGiyHa
nonicerMeHTapHa MHeBMOHIs, kniHiyHa rpyna I, OH II.
BpaxoByoun BaxKiCTb CTaHy, XBOPWIA rocnitanisoBaHun y
BigAineHHsa peaHimauii inTeHcusHoi Tepanii (BPIT).

Mpu obeTexenHi 08.09.17: 3AK Hb- 146 r/n, ep.-4,8
x 10"%/n, k.n. -0,91, Tp. - 150 x 10%n, L- 17.0 x 10%n,
LWOE —-12 mm/r, n.cp: n.-8 %, c. -74%, e.- 1%, n. -14%, m.
-3% ; aHani3 kpoBi Ha uykop — 4,9 MMonb/n; GioximMiuHMIA
aHani3 kposi  6inipy6iH — 16.2 mmone/n, np. — 2,4
MMmonb/n, Henp. — 13,8 mmonb/n, kpeatuHiH — 108,3
MKMOb/N., ce4oBMHa — 6,2 MKMonb/1., 3an.a3oT — 29 r/n,
3ar. 6inok — 59 r/n, KoHUEHTpauis Kanis B CUBOpPOTLI
kpoBi — 3,93 mmonk/n, xnopa - 103,1 Mmonk/n, kanbLis —
1,28 mmonb/n. 3AC konip - )XOBTWI, peakuiqa - HelTpanb-
Ha, B — 1018, npo3opicTb — Npo3opa, XOBYHI MNiIrMeHTH -
HeraTuBHi, GiNoOK - cnigu, Lykop - Hemae, Mikpockonisi:
CNu3 — B HOpMI, eniTenin - piako, nenkountn — 2-4 B n/3,
eputpoumtn — 20-25 B n/3, umniHapn — BigcyTHi; EKI
UCC - 90 3a 1 xB., put™m cuHycosui. EOC He BigxuneHa.
MopyweHHs npoueciB  penonspusaii  3agHb0-60KOBOI
OinsHKM niBoro wnyHo4ka; PeHtreH OMK: B HWxHIiM goni
crnpaBa JloKkanbHe MOCWUMEHHs!, 3ryLeHHs NereHeBoro
mantoHky. KopeHi LWinbHi, CTpyKTypHi cepue 306inbLieHo
BIiBO.

MpusHaveHo nikyBaHHS: nesodnokcaumH 1000 mr -
100,0 mn B/B, uedenim 1000 mr B/B, asiTpomiumH 0,5 per
0S, AekcameTas3oH 8 mr - 2 mn B/B, aHanbriH 50% - 4,0
B/B, auetuncaniyunar nisavHa 1,0 r B/M, am6pokcon rig-
poxnopug 2,0 mn B/B, peocopbinakt 200,0 mn B/B, rnio-
ko3a 10% -400,0 mn, iHcyniH 10 Og, Hatpisa xnopua 10%
- 30,0 mn, kanis xnopua 7,5% -30,0 mn, eydiniH 2,4% -
10,0 mn, ctpodpaHTuH 0,25 mr -1,0 mn B/B, renapuH 2,5
Tuc B/B. B peaHimauiiHomy BigaineHHi 09.09.17 ckapru
Ha NigBULLIEHHS TemnepaTypu Tina ao 39,0°C, niTNUBICTb,
3aMWKy NpyU He3Ha4yHOMY (Di3UMHOMY HaBaHTaXEHHI,

47

Hy[OTYy, BMpaxeHy 3aranbHy cnabkicTb, CTaH XBOPOro
cTabinbHO TsKkuiA. emoamHamika ctabinbHa. JlikyBaHHA
He 3MiHeHO.

10.09.17. po nonepenHix ckapr XBOpOro NpUeaHyTb-
csa  Goni B eniracTpii, npaBomy nigpebep’i, HygoTa Ta
6ntoBaHHs koe4y. [ig vyac ornsgy rocTpoi XipypriyHoi
nartonorii He BUSIBNEHO.

Ueprosuin TepanesT AiarHOCTyBaB rocTpun naHkpea-
TMT. [lo nikyBaHHA goganu naHTtonpason 40 mr B/B, HO-
wny 2,0 mn B/B, MeTOKNONpamig rigpoxnopug 2,0 mn /M,
marHikop 75wmr, ninpasmg 10 Mr per os (BpaxoBylun Ccy-
nyTHo X B aHamHesi). O 19:00 y xBoporo BUHMKNa pea-
KLisi Ha BBeOEHHS Ledenimy, sika nposiBuriacs 03HO60M,
NiaBULLIEHHAM TemnepaTtypu Tina ao 39,5°C, rOfTOBHUM
6onem. [laHy peakLjto OUiHWMK, SIK eHOOTOKCEMIt (peak-
uis Apuwa-lepkcrerimepa), fka BUHMKAE Yepes Kinbka
rovH nicns noyatky NikyBaHHSA cneundivHnMmn aHTbak-
TepianbHUMK 3acobamu, Noe'si3aHa 3i LWUBWMAKMM BUMBISb-
HEHHSIM aHTWUreHiB, eHOOTOKCUHIB NMpU MacoBii 3arvbeni
GakTepin-30yAHUKIB 3aXBOPHOBAHHS, O NPUM3BOAUTL A0
HEKOHTPOmbOBaHOI iMyHHOI Bignosigi. Yepe3 noby craH
xBoporo crabinizysascsi. Liedbenim xsopomy BigMiHUNK.

11.09.17. 09:30 xBOpUN NepeBefeHU 40 NYNbMOHO-
noriyHoro BigaineHHs. MNpu ornaai NynbMOHOMNOroOM XBO-
pWIA NOYMHAE CKAPXUTUCh Ha CUMbHi Boni B nonepexkoBo-
My BigAaini xpebTa, siki paHille He BUHUKanu, NiaBULLEHHS
TemnepnTypa Tina go 39°C. Mpu o6'ekTMBHOMY 0BCTe-
XKEHHi BigmivyaeTbcst GontodicTb B NinopogyoaeHarnbHin
30Hi, 36inMbLUEHHS NeYiHKM Ha 4 CM HWx4e pebepHoT ayru
13x11x8 cm Ta cenesiHkM Ha 3 cMm 14x9 cm. OrnaHyTMn
ractpoeHTepornorom Ta ypornorom: BupaskoBa xBopoba
12 nanoi KMWk1M? XpoHiYHWIM renaTtuT B CTaAil 3arocTpeH-
HA. XPOHIYHMI NaHKpeaTUT B CTafii 3arocTpeHHs. Co-
nooBun pjates. Mikporematypis. NMpu3aHadeHi [oaaTKoBi
meToam OOCniKEHHA pibporacTpogyoneHockonis
(®rac), npocrarocneunivyHnn aHTUrEH.

Mpu ob6cTexeri Ha PIrOMK BisyanisyeTbcs nokanbHe
NOCWMEHHS NereHeBoro MarntoHKy B HUXHIX Jonsax. KopeHi
YNNoTHeHi, po3wunperi. CuHycn cBobogHi. Cepue po3sium-
pEeHo B niBo.

MpusHayveHo nikyBaHHA B NyNbMOHOMOMYHOMY BiaAi-
neHHi: uedTtasuamm 1,0 r 8/B 1 pas Ha goby ta 1,0 r B/m
1 pa3 Ha o0y, amikaumH 0,5 r B/M 2 pasu Ha foby, opHi-
nason 500 mr - 100,0 mn B/B 1 pa3 Ha goby, npeaHiso-
noH 30 wmr, aHanbriH 50% - 2,0 mn /M 1 pa3 Ha foby,
epaocteiH 1 1ab. 2 pasu Ha poby, auetun umcteid 600
mr 1 Tab. 1 pa3 Ha goby, 6epoayan 2 nos3u 3 pasn Ha go-
6y, BiTamiH C 5% 4,0 mn B/B 1 pa3 Ha foby, HaTpis xno-
pua 0,9% - 800,0 mn, naHaHriH 10,0 mn, meToknonpamig
rigpoxnopug 2,0 mn B/M 2 pasu Ha goby, peononirmtokiH
200,0 mn B/B 1 pa3 Ha poby, damoTigiH 40 mr B/B 1 pas
Ha po0y, apriHiH rnytamaTt 40% -10,0 mn B/B 1 pa3 Ha
noby, nnatndinin 0,2% - 1,0 n/w 1 pa3 Ha goby, naHTomn-
pa3son 40 mr B/B 1 pa3 Ha goby.

12.09.17 B 09:30 cTaH XBOPOro MOripLIMBCS, 3HOBY
3ABUNUCb HyaoTa Ta bntoBaHHs, nocununucb 6oni y eni-
racTpii, 3ABUNMCb YEePBOHI Nanynu B AiNsHUi rornosn Ta
HWXKHIX KiHLiBOK. [lpoBeaeHO KOHCuniym, giarHo3: rocTpum
naHkpeaTtuT. [NaHkpeoHekpo3? BupaskoBa xBopoba 12
nanoi K1WKW y cTafii 3arocTpeHHs. [HTOKCMKauinHUn cu-
Hapom. [BC cuHaopom. HerocnitanbHa npaBobiyHa HUX-
HboAonbLoBa nNHeBMoHia [Ho. MiokapgiogucTtpodis. e-
nato-nieHanbHUn CMHAPOM. Bapuko3He po3wmnpeHHs BeH
HWXKHIX KiHLiBOK.

OrnaHyTUiA Xipyprom - rocTpoi XipyprivyHoi natonorii
He BUSIBINEHO.



Tom 21, N 5-6 2017 p.

MpubnunsHo o 13:00 xBoporo novanu TypbysaTn Goni
B M'i3ax Ta cyrnobax, XBOpui OrnsHyTUI HEBpPONaToso-
rom: Npw OLHIOBAHHI HEBPOIOIYHOro CTaTyCy PUrifgHICTb
M’S13iB MOTWUNMU| BIACYTHS, CUna, TOHYC M’3iB 36epeeHi.
PekomeHOoBaHO KOMM'lOTEPHY TOMorpacdilo ronoBHOro
MO3KY. IH(PEKLiOHICTOM NpM3HaYeHo aHani3 KpoBi Ha nen-
Tocnipos, Opyuenbos3, nNceBAOTYOEpKynbo3, KULIKOBMWI
iEpCIHIO3, KPOB Ha CTEPUIbHICTL TPWYi, ANA YTOYHEHHS
fiarHo3dy. Y 14:00 ctaH XBOpOro MoripLuMBCS, XBOPUIA ne-
peseneHun y BPIT.

Mpun obcTexenHi: aHani3 kpoBi Ha uykop 11,0 MMonb/m;
fiactasa cevi — 64 of; a-aminasa kposi — 36 og/n; rpyna
Kposi Ta pesyc-cpaktop O(I)Rh- HeraTtueHa; EKI™: HCC — 165
3a1 xB., TPENOTIHHA Nepeacepab 3 perynsapHUM nposeneH-
Ham 2:1. LnyHo4koBa ekctpacucTonia. EOC ropusoHTans-
Ha. MopylleHHst npoueciB penonsipusauii 3aAHb0-60KOBOT
AiNsHKW niBoro wnyHouka; Y3[ opraHie YepeBHOI NOPOXKHU-
Hy (O4I): Y3-03HakM Andy3HMX 3MiH Y MediHui, renarto-
cnneHomerarnii, XpoHiYHOro Xoneuuctuta 3 sBULaMu 3a-
CTOI0, XPOHIYHOro naHkpeaTuTy. Hedpponartis, cevokucnmim
fiates. AHeBpM3ama cynpapeHanbHoro Bigginy aoptu. Me-
Teopuam kuwkiBHyKa; KT OYI 3akntoveHHs: KT o3Haku re-
nartocnneHomeranii, renatosy; 3acTiiHOro XXOBYHOrO Mixypa,
XPOHIYHOTO XOMNEeLMUCTUTY, XPOHIYHOTO NaHKpeaTuTy; COMbo-
BOro fiaTesy; 36inbLUeHHs MeajacTUHaNbHMX Ta NO3AO0BLUHIX
3niBa NiMdpoBy3niB; aTepocknepo3 aopTh i MNOB3AOBLUHUX
apTepin; 0edopMyrHOro CNoHAUMLO3Y, CrOHAWUIOapPTPO3Yy
MMOBIPHO nepeHeceHoro crnoHaunogucumTty B L5-S1; KT
ronosHoro Mo3ky: KT o3Haku LepebparnbHOro atepockrepo-
3y, AMCLMPKYNATOPHOI eHuedanonaTii 3 aBMLLiaMmn NoMipHoOT
uepebpanbHoi aTpodii, KicTM NpaBoi Nasyxu Hoca.

MpogoBxeHO nikyBaHHA OE3VHTOKCMKaLiMHMMK npena-
patamu, amikaumH 0,5 r B/M 2 pa3un Ha o0y, HaTpis xnopua
0,9% - 400,0 mn, apriHiH rmytamat 40% -10,0 mn B/B 1 pa3
Ha noOy, naHTonpason 40 mr B/B 1 pa3 Ha Aoby. MpusHaun-
nn Jo nikyBaHHa meponeHem 1,0 r B/B 1 pa3 Ha fo0y, eHok-
canapuH Hatpito 0,4 n/w 1 pa3 Ha goby.

13.09.17 B o6’ekTMBHOMY cCTaTyci XBOpOro novana
HapocTaTM HeBpOsioriYyHa cuMNTOMaTuka, NOCUMUIUCH
Goni B M'si3ax, cyrnobax, HWKHiX KiHuiBkax. OrnsiHyTui
NOBTOPHO HEBPONATONOrOM: MpU OrnsAAdi 3'ABUMachb puri-
OHICTb LWWAHKMX M’'si3iB (++), cumnTom KepHira (++) 3 060x
60kiB. MMOBTOPHO OrMSAHYTUIA iHPEKUiOHICTOM nNikapHi Ta
obnacHuM iHdekuioHicToM. [Mpu3HayeHo AiarHOCTUYHY
noMbanbHy MyHKLi0, aHani3 KpoBi Ta nikBopa Ha Bipyc
repnecy 1i 2 Tunis, uMTOoMeranosipyc, Bipyc EnwrenHa —
Bappa. KoHcynbToBaHui Xipyprom B 3B’si3Ky 3 BapuKO3-
HOIO XBOPODOI HWXKHIX KiHLIBOK: FOCTPOi XipypridHoi na-
Tonorii He BUABNEHO. Bapuko3He pO3LMPEHHS BEH HIK-
HiX KiHUiBOK 6e3 nposisy Tpombo3y. KoHcynbToBaHWi
OTOPUHONSAPUHIONOrOM: BUKPUBIEHHS HOCOBOI MEpeTuH-
K1 3 NOPYLUEHHSIM HOCOBOro AuxaHHs. [poBegeHo niom-
GanbHy nyHkujto, B3dTo 1,0 Mn GinyBaToi MyTHOI pe4oBu-
HW.

Mpu obGcTexeHHi: Pe3ynbTaT ceponoriyHoro aocni-
[PKEHHSI KPOBI: aHTUTIN o 30yaHukiB nentocniposy, bpy-
Luenbo3y, NceBAoTyGEpKYNbO3y, KMLIKOBOrO iEPCUHIO3Y —
He BusBneHo. B aHanisi kpoBi ManapinHun nnasmogain He
BUSBNEHM. [LoCnimpKeHHs Kany i cevi Ha carnbMOHEeNbo3 -
HeraTusHun. MJP. Bipyc npoctoro repnecy 1 i 2 tunis
(kpoB, siKicHe BM3Ha4eHHs) — He BUsABNeHUn. Bipyc npoc-
Toro reprnecy 1 i 2 Tvnis (NiKBOpP, SKICHE BU3HAYEHHS) —
He BusABneHun. Bipyc repnecy 6 Tuny (KpoB, KiNnbKicHe
BU3HAYEHHS) He BusiBneHwun. Llntomeranosipyc (kpos,
AKICHEe BW3HAYeHHS): LMTOMEranoBipyC He BUSABIEHUN.
LinTomeranosipyc (nikBop, KinbkiCHEe BU3HAYEHHHA) — He
BusBneHun. Bipyc EnwTteiHa — Bapp (KpoB, KinbkicHe
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BU3Ha4YeHHS): Bipyc EnwTtenHa — bapp (Lg) — 3,59, Bipyc
EnwtenHa — Bapp (konii) — 3,92x10”3. Bipyc Enwreiina
— Bapp (nikBop, KinbkiCHe BU3HA4YEHHS) — HE BUSIBNEHUN.
AHani3 KpoBi Ha CTepuIbHICTb - aepobHa bakTepianbHa
c¢ropa He BusABneHa. Y3[ marictpanbHUX CyOuUH HIDKHIX
KiHLiBOK: BapuKO3HE PO3LUMPEHHS MiALUKIPHUX BEH 060X
HWXKHIX KiHUiBoK, MT®C nigwkipHux BeH NiBOI rOMInKu,
XPOHiYHa BeHO3Ha HepocTaTHicTb. PIAC: eputematosHa
ractponartis. ExokapgionoriuHe gocnimkeHHs: Y3- o3Ha-
KM 3HWKEHHSI CKOPOYyBanbHOI 34aTHOCTI Miokapay, 36i-
NbLUEHHSA MIiBOTO LWMYHOYKY, nomipHoro ¢ibposy MK Ta
AK, npopaTkoBa xopaa y niBomy wWnyHouky(PB — 49%).
MpoBegeHnm koHcuniymom GyB BUCTaBneEHW nonepen-
HbO AaiarHos: Cencic. HerocnitanbHa ABoGivyHa nonicer-
MeHTapHa nHeBMoHis, IH O-1. BTopuHHMI 6akTepianbHWii
MEHiHriT. [enato-nieHanbHUN cuHApoM. AHeBpu3Ma ue-
peBHOro Bigdiny aoptn. BapuKO3HO pO3LWMPEHi BeHu
060X HWKHIX KiHUiBOK. MT®C BeH NiBOi rominku. XpoHiy-
HOI BEHO3HOI HEAOCTaTHOCTI.

XBOpUI NpOJOBXKYE NpUUMaTW [AEe3MHTOKCUKALINHY
Tepanito, 4O NiKyBaHHS peKOMEHAO0BaHO JoaaTh NeBOMU-
uetuH cykuiHat 1,0 r 3 pasu Ha ooby B/B, MeTpoHiaason
500 mr - 100,0 mn 1 pa3 Ha goby B/B, dntokoHason 200
mr 1 pa3 Ha goOy B/B.

14.09.17. CtaH xBOpOro TshKkui. 'eMoamHamika cTta-
6inbHa. XBOPOMY NMOBTOPHO MPOBEAEHO NOMOanbHy NyH-
Kuito. OrnaHyTUiA OTOPWHONSPUHIONOrOM:  BPaxoBYHUN
KT Big 12.09.17 yTBOpEHHSA B NpaBii BEPXHbOYENOCTHIN
nasyci, pekoMmeHAoBaHa AiarHOCTUYHa NyHKuis. BmicT na-
3yxn nposopa piavHa 1,5 mn, natonoriyHmMx BuAiNeHb
Hemae. [Micns nyHKuii B nasyxy Hoca BBeAEHO PO3yuH Ai-
okenavHy 1% - 2,0 mn. KoHcynbTOBaHWA HeBponaTorno-
roM: purigHicte M’si3iB moTunuui 36inbliyeTbesa (+++),
cumnTom KepHira (+++) 3 4BOX CTOPiH, 3'ABNSETLCA CUM-
nTom Bpya3nHCHLKOro BEPXHI Ta HDKHIN.

KoHCynbTOBaHUI TpaBMaTonorom Ans BUKMHOYEHHS
oxepena iHdekuii B cyrnobi. [iarHo3: cTaH nicns eHpo-
npoTe3yBaHHs MiBOrO KyrbLUOBOro cyrno0y, naTorioriy-
HUX 3MiH HE BMSIBIEHO.

Mpu obcTexenHi 3AK: Hb- 127 1/n, ep.-4,0 x 10"/,
Tp. -220 X 10%n, k.n. — 0,95, L- 34,1 x 10%n, LUOE —38
Mm/r, n.¢: n.-19 %, c. -70%, n. -8%, M. -2%, TOKCUYHI 3e-
pHUCTI HenTpodpinn, Ht — 40%; EKI™: YCC — 105 3a 1xB.,
BigHOBUBCSA CUHycoBui putMm. EOC ropusoHTtanbHa. Mo-
pYLUEHHSA MpoueciB penonspu3sadii 3aaHb0-60KoBoI Ajinsi-
HKM NiBOrO LWMyHOYKa; AHani3 niksopa i3 3abapBneHHaM
3a Uinb — HinbcoH: KCI He BusiBneHi. AHani3 niksopa
KniHiYHWi: 1,0 mn GinyBaToi MyTHOI pe4vyoBWHW, Binok —
1,47 r/n, umto3 — 950 B 1 Mm> (nepeBaxHO HenTpodinum),
nicna LeHTpudyryBaHHa NOHagocagkoBa piguHa — npo-
3o0pa, 6e3 konbopy; ocag — 6inoro konbLopy; Mikpockoniy-
HUIM ocaj — NerKounTn Ha ¥z B N/3, eputpoumnTis — 4-6 B
n/3, engoTtenin — 3pigka, peakuis HA — noantmeHa (+++),
rnoko3a — 6,9 mmonb/n. OHkonoriyHa naHene (OHKONori-
YHi OHKOMapKepu) npocTtaT-creundivyHnA aHTureH 3ara-
nbHu TPSA — 2,86 Hr/mn (Hopma go 4,0 Hr/mn). AHani3
KpoBi Ha aHTuTiNa IgG Ta IgM: Borrelia burdorferi aHTuTi-
na lgG — 0.29 (HeratuHun), Borrelia burdorferi aHTuTina
IgM — 0,12 (HeraTmBHUI). AHani3 BUAINEHb i3 NpaBoi na-
3yX¥ HOCa Ha Mikpodbnopy Ta YyTnuBiCTb A0 aHTUBIOTMKIB
— BugineHo Acinetobacter 2,5 x 10* yytnusmit nuwwe Ao
ninepaueniHy/Taszobakramy, [0 iHLWWX aHTUBIOTMKIB He
YyTNMBUIA. AHani3 KPOBi Ha CTEPUIbHICTL - aepobHa bak-
TepianbHa gnopa He BusBneHa. JlikyBaHHs XBOpPOro He
3MiHeHo.

15.09.17 CtaH xBOpoOro TsbkkuW. PiBeHb cBigomocTi
rnubokuii conop. 36epiraeTbcst NiaBuULLIEHa TeMnepaTypa
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Tina go 38,5°C, nanynbo3Hui BMCUMN Ha LUKipi Tynyba,
HWXKHIX KiHUiBKaX, no3utusHi cumntommn Kephira, Bpy-
A3UHCbKOro. MOBTOPHO OrMsHYTUIA 0bnacHMM iHEKLioHiI-
cTOM nicnsl pe3ynbTaTiB NoMOanbHOI NyHKLi, AiarHos:
cerncuc, 3 ypaxeHHsIM nereHb (ABo6GiYHa nonicermeHTap-
Ha nHeBmoHia OH Il), BTOPUHHUIA THIMHWIA MEeHiHroeHLe-
¢anit. KoHcuniymom BcTaHoBneHo giarHo3: Cencic. He-
rocnitanbHa ABobivyHa nonicermeHTapHa nHeBmoHis OH .
BTOpuHHUIA GakTepianbHWUIA MEHIHTIT. enaTo-nieHanbHWUn
cuHgpom. CIMOH. AHeBpu3ama YepeBHOro Bigainy aopTu.
Bapuko3Ho po3wwmpeHi BeH 060X HUXHiX KiHuiBok. [TPC
BEeH MiBOI roMIinKn. XpOHIYHOI BEHO3HOI HegoCTaTHOCTI.
CraH nicna eHponpoTesyBaHHSA MiBOrO KyrbLLOBOMO Cyr-
noby. PekomeHOoBaHO NOBTOPUTW NOMOGanbHy MyHKLiO
Ta KOHCynbTauito gepmaronora. [iarHo3 gepmarosora:
TOKCWKO —anepriyHnii Aepmatur.

Mpu obctexenHi 15.09.17 3AK: Hb- 131r/n, ep.-
4,Ox1012/n, Tp. -200 x 109/11, k.n. -0,98, nemnkounTun-
31,7x10%n, LWWOE —47 mm/r, n.¢p: n.-8 %, c. -83%, n. -6%,
M. -2%, TOKCMYHA 3EpPHUCTICTb HenTpodinis, rinepcerme-
HTOBaHi HemTpodpinn, Ht — 39%; uykop kpoBi — 6,6
mmonb/n., 3AC: konip — ¢/x, peakuis — kucna, MNB - 1023,
NpOo30pICTb - MYTHA, XXOBYHI NIFMEHTU - HETaTUBHI, BINok —
0,183 r/n, uykop - Hemae, MiKpockonida: cnu3 - nigsuLle-
HUR, eniTenin - piako, nenkountn — 10-12 B N/3, epuUTpo-
unTn -6-8 B n/3 , uuniHgpu -0-2 B n/3; BakTepiockonis ma-
Tepiana i3 3iBy — M/t — mi3epHa KOKOBa, rpam- Heratue-
Ha. AHani3 niksopa 3a okpacom no pamy: m/d — MisepHa
KOKOBa, rpam- HeratmeHa. EKI™: YUCC — 171 3a 1 xB., Tpe-
NOTIHHA nepeacepdb 3 perynspHuM nposedeHHsaMm 2:1.
AHani3 KpoBi Ha CTepusnbHiCTb aepobHa OakTepianbHa
¢drnopa He BusBneHa. LUnyHoukoBa — ekcTpacucTonis.
EOC ropusoHTanbHa. [OQudysHe nopylleHHs npouecis
penonsipuaalii 3agHb0-60KOBOI AiNsIHKM NiBOrO LLUTYHOM-
ka; Y3[ opraHis YepeBHOI NOpoKHWUHKU (OUYI): Y3-03Hakn
OndysHMX 3MiH y nediHui, renaTo-cnneHomeranii, XpoHiy-
HOro XoneuucTo — naHkpeatuTy. Hedponaris, ceyokuc-
nuin giates. [1BOCTOPOHHIN rigpoTopakc. AHeBpu3aMa 4e-
peBHOro Biaainy aoptu. Meteopmam KULLKIBHUKA;

[lo nikyBaHHs pekoMeHAOBaHO [oAaTV BaHKOMILMH
rigpoxnopug 1,0 r 2 pasu Ha goby B/B, CBiXKE3aMOPOXEHY
nnasmy 300,0 mn 1 pa3 Ha goby B/, anbbymiH 100,0 mn,
niHekc (kpanni) 2 mn 3 pasu Ha oGy, HaTpis xnopug
0,9% - 200,0 mn, nionis 1 dnakoH (NNAWKa MICTUTL Ne-
unTunH-ctangapt 320 mr; aHTpans — 4,2 mr) 1 pa3 Ha go-
Oy B/B.

16.09.17 CtaH xBOporo Tsbkkuh. PiBeHb cBigomocTi
rnubokuii conop. MNpoayKTUBHOMY KOHTakTy HemocTyn-
Hun. Ha EKI™ — TpinoTiHHa nepeacepab YCC-150-160 3a
xBunuHy. KoHcynbTtoBaHwui kapgionorom: Cencic. BTo-
PUHHUIA iHEKUINHWMIA MiokapauT, nepukapauT. Napokcu-
3manbHa dopma TpinoTiHHA nepeacepab  (12.09.-
14.09.17, 3 15.09.17) 2:1 CH Il A 3i 3HWKEHO cucTOoNiY-
HOI COYHKLIi€E MiBOro LWAyHOYKY. AHeBpu3Ma cynpape-
HanbHoro Bigainy aoptu (Y3M Bia 12.09.17). o nikyBaH-
HS goaatu rmokody 5%-200,0 mn, kopaapoH 300mr B/B.

17.09.17 CtaH xBoporo Tshkkui. B ceigomocTi, AocTy-
MHUA KOHTakTy. emoamHamika cTtabinbHa. OrnsHyTUiA
HEBPONATONOrOM: PUrHICTb NOTUIIMYHUX M’A3IB (++),
cumntom KepHira HeratvBHun. XBOpPOMY B/M BBEAEHO
aHTucTadinokokoBuii imyHornobyniH 200 MO. JlikyBaHHs
He 3MiHeHO.

18.09.17 CtaH XBOpOro Tskkuin. XBOpWI B CBIOMOC-
Ti, JOCTYMHUIA KOHTaKTy. Y XBOPOro 3'sIBUNMUCb Habpsiku
BEPXHIX Ta HWKHIX KiHLiBOK, 3MEHLIMNacb pUrigHiCTb no-
TMNNYHNX M’'a3iB (+,—). MpoBegeHo koHcuniym: Cencic.
HerocnitansHa pgBoGiyHa nonicermeHTapHa MHEBMOHis
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OH |. BTopuHHUI GakTepianbHWin MeHiHriT. 'enato - nie-
HanbHWA cuHapom. CMNOH. AHeBpusma YepeBHOro Biaai-
ny aopTu. BTOprHHUIA iHbeKUiiHnin MiokapaunT, nepukap-
aut. [NapokcmamanbHa ¢opma TpinoTiHHA nepeacepab
(12.09.-14.09.17, 3 15.09.17) 2:1 CHIIA 3i 3HWKeHOIO CK-
CTONMIYHOIO (PYHKLEKD NMiBOro LUNYHOYKY. AHEBpu3ama Ccyn-
papeHanbHoro Bigainy aoptu. (Y30 12.09.17). Bapukos-
HO pO3LWWKMpPeEHi BEHN 000X HWKHIX KiHLiBOK. MTPC BeH ni-
BOI FOMINKW. XpPOHIYHOI BEHO3HOI HegocTaTHocTi. CTaH
nicns eHaonpoTe3yBaHHA MiBOrO KyJbLUOBOrO Cyrnooy.
BukpuBreHHA HOCOBOI NMEpPEeTUHKU 3 MOPYLUEHHAM HOCO-
BOro amxaHHd. Kictm npaBoi BEpXHbOYENOCTHOI Masyxw.
[iarHoCT1YHa NyHKUiS NpaBoi BEPXHLOYENOCTHOI Nasyxu
(14.09.17). Tokcuko-anepriyHMn gepmaTtuT.

Mpu obcTexeHHi: ExokapaionoriyHe focnimpKkeHHs 3a-
KIIOYEHHS: 3HWKEHHSI CKOpOYyBarnbHOI 30aTHOCTI MioKap-
Ay, 36inbLeHHs niBux Biaaginie cepus, gibpos ctynok MK
Ta AK, rinokiHesy MXXI1, gopaTkoBa xopaa y niBomy
LUNYHOuKY, rigpoTopakc 3nisa, (PB — 47%); Ha peHTreHo-
rpami OIK B ropmsoHTansHOMy MOMOXeHHi HecTaHOapT-
Hi NPOEKLii 3 AUHAMIYHO NEePiOANYHICTIO, B MOPIBHAHHI
Big 08.09.17, ouHamika HeratuBHa. B npoekuii o6ox ne-
reHeBux nonie Big piBHA || Mixpebip’s o HM3Yy cnpasa
3HWKEHHS NHEBMAaTM3aLii nereHeBoi TkaHUHW. KopeHi He
andepeHuiioBaHi. Cepue 36inblieHe B MONEPEYHUKY.
MociB 3 Hocy Ta Mikpodiopy Ha YyTnMBICTbL A0 aHTUGIo-
TUKIB: naToreHHa GakTepianbHa driopa He BUSIBNEHA; KO-
arynorpama: npoTpombiH — 61,0%, ciGpuHoreH — 2,78
r/n.

XBopoMmy B/M BBEAEHO aHTUCTadifIOKOKOBUIA iMyHOr-
no6ynin 200 MO. JikyBaHHs1 He 3MiHEHO.

19.09.17 CraH XBOpOro TsXKKMIW. Y XBOpOro novana
HapocTaTu AuxanbHa Ta cepueBO -CyAMHHa HepocTaTt-
HicTb. FeMoamHamika HecTabinbHa.

Mpu o6cTexenHi: 3AK Hb- 120 r/n, ep.-3,8 x 10"%/n,
Tp. -360 X 10%/n, k.N. -0,94 , L- 21,3 x 10%/n, WOE — 40
mm/r, n.c:, n.- 5%, c. -85%, n. -7%, M. -8%, Ht — 37%;
aHani3 kpoBi Ha uykop - 11,2 MMonb/n; GioxiMiyHUIA aHa-
ni3 kposi: 6inipy6iH — 24,0 mmonk/n., np. — 4,0 mmonk/n.,
Henp. — 20,0 mmone/n., ATJT — 22 oa/n, ACT - 26 oa/n,
KpeaTuHiH — 70 MKMoOnb/n., ceyoBnHa — 8,7 MKMOIb/n.,
3ar.6inok — 42 r/n, kanin — 3,83 mmonb/n., xnop- 108,7
MMOnb/n., Kanbuin — 1,18 mmonb/n. AHani3 cedi Ha Mik-
pocbriopy Ha 4yTnuMBICTb A0 aHTUOIOTUKIB - aepobHa Gak-
TepianbHa dropa He BuUsiBneHa. AHarni3 niksopa Ha Gak-
Tepiockonito —Mm/¢p MisepHa KokoBa rpam (HeraTvBHa).
AHanis niksopa kniHiyHun: 0,5 Mn 3nerka KCaHTOXPOMHOT
peyoBuHM, 6inok — 0,37 r/n, umtos — 300 B 1 Mm® (nepe-
BaXHO HenTpodpinu), nicna UeHTpudyryBaHHA MOHafo-
cajKkoBa pigvHa — nNpo3opa, 3nerka KCaHTOXpOMHa; ocag
— 4YEepBOHOTO KOMbOPY; MIKPOCKOMIYHUIA Ocaa — NENKOLMUTH
Ha 10-12 B n/3, epuTpouUTIB — Ha BCe N/3 (He 3MiHeHi),
eHpoTenin — 3pigka. AHanis kana Ha Mikpodnopy — na-
TOreHHa Mikpodpnopa He BusiBneHa; AHani3 KpoBi Ha cTe-
punbHiCTb aepobHa GakTepianbHa ¢rnopa He BUSIBNEHa;
EKI: YUCC — 161 3a 1 xB., MUroTnuBa Taxiaputmis, Lumy-
HoukoBa ekcTpacuctonis, EOC HeBigxvneHa, gudyaHe
nopyLleHHs penonsapusadii miokapga. CnipanbHa KT kic-
TOK Taay, KicTok cton. Ha cepii KT-ckaHiB, BUKOHaHMX B
akcianbHin NpoekLii, a Takox 300paXkeHHsX, OTpPUMaHUX
LWASIXOM MynbTunNnaHapHoi Ta 3D pekoHCTPYKLUii, Ha ¢oHi
Andy3HOro OCTEonopo3y BU3HAYAETLCHA CTaH Micns one-
paTUBHOIO NiKyBaHHSA (LUTYYHWUI Ta30CTErHOBWUIA Cyrnob
3niBa). BuaBnaeTbca ckneposyBaHHSA Ta KICTO3HA TpaHC-
dopmaLis KpumM NpaBoi BEPTNYXKHOI 3anafuHu (SsuLle
KOKCapTpo3y). Y M'SKNX TKaHWHaxX BigMiYalTbCa AUdY3Hi
iHINbTPATUBHI 3MiHW. Y Tady — HeBenvka KinbkiCTb BU-
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noty. MNoe3gowHi nimcosysnu 3nisa Ao 17 MM, Naxosi -
no 12 MM, cnpaBa — He 36inblueHi. Ha doHi amdysHoro
OCTEONopo3y BUSABNSAETLCHA CKINEpo3yBaHHA Ta KiCTO3Ha
TpaHcdopMauisi cybxoHApanbHUX NnacTuH NiBoro Ta-
paHHO-N’ATKOBOro cyrnoby (seuile gecdapTposy), B peLl-
Ti — KicTKu cTon 6e3 BUAMMOi AeCTpyKLUii, CriBBiAHOLEHHS
X NpaBunbHe. Y M’AKMX TKaHUHax BigMivaloTbea Andy3Hi
iHINbTPATUBHI 3MiHW.

20.09.17 y xBoporo Ha ¢hoHi cencicy, CenTU4HOro na-
HKapauTy 3 MOPYLUEHHA PUTMY MO TWUMY TPEMOTiHHA ne-
peacepgin 2:1 CH Il A-B 3i 3HwkeHo ckopoTnuBol 34a-
THICTIO MiOKapAa po3BuUIiachb 3ynuHKa CepLeBoi QisnbHO-
CTi, BUHMKNA KniHiYHa cmepTb. lNpoBeaeHi peaHimMauinHi
3axogm npotsarom 30 xB. 6e3ycniwHi, y 5:00 koHcTaTOBa-
Ha GionoriyHa cmepTb. 3akno4Hui giarHos: Cencic. He-
rocnitTanbHa ABoGiYHa noricerMeHTapHa MHEBMOHIS Ki-
HiyHa rpyna Il OH |. BTOpyHHWIA GakTepianbHWUM MEHIHTIT,
BTOPWHHWUIA iHDEKUINHMI MioKkapauT, nepikapauT. Taxicu-
cToniyHa dopma TpinoTiHHA nepeacepab (12.09 —
14.09.17 3 15.09.17) 2:1 CH Il A 3i 3HWXKEHHs cucToniy-
HOT yHKUji NiBOro LUNyHo4ka. AHeBpuM3Ma YepeBHOro
Bigainy aoptn (Y34 12.09.17) 3 cuHgpomom abgomiHa-
NbHOI iWwemii Ta naHkpeaTuToM. IHTOKCUKauis. enato-
cnneHomeranisa. CentuyHa Hedponatis. CuHgpom noni-
opraHHoi HegocTaTHocTi. Habpsik nereHb. Habpsik ronos-
Horo mo3ky. FTCCH, INCH. [Bob6ivyHuin kokcapTpos. CtaH
nicns eHgonpoTe3yBaHHsi NIBOrO KynbLUOBOro Cyrnoby
(2014). ApTpo3 niBoro r/ctonHoro cyrrnoby. ToKcuko-
anepriyuHni  gepmatut. BapukosHe pO3LIMPEHHS BeH
060X HWXHIX KiHUiBOK. [TTPC BeH niBoi BEPXHbOT FOMINKM.
XpOHiYHWUIA renaTtuT. XpOHIYHWIA NaHKpeaTuT.

20.09.17 CypoBo-meguyHun piarHos: HerocnitanbHa
ABoGiYHa NHEBMOHIs. YLWiNnbHEeHHS1 TKaHWHK NiBOi Ta npa-
BOi nereHb. HasiBHiCTb npu GakTepionoriyHoMy Aocni-
DKeHHi wmaTouka neredi Klebsiella pneumoniae. Cen-
cuc. HasBHicTe npu  GakTepionoriYyHOMy [OCHIMKEHHI
KpoBi Ta BHYTpILLHiX opraHiB Klebsiella pneumoniae. Ce-
pO3HO - MponichepaTnBHUIA apaxHOIgnUT, eHuedaniT, eni-
KapauT, renatut. BOrHuWEBUN iHTEPCTULINHWIA MioKap-
ONT 3 0cepeakoBO cyGeHaoKapaianbHOK rOCTPOLo ille-
Mmieto, anctpodgieto kapaiomiouutie. NoniopraHHa Heno-
cTaTHicTb. Habpsik, BEHO3HE MOBHOKPIB’A FONTIOBHOIO MO3-
Ky. BupaxeHa napeHximatosHa AncTpodpis HMPOK 3 oce-
penKkoBMM HeKpobio3oM Ta HEKPO3OM eniTenilo KaHarb-
uis. [eniniamnsauia eHOOKPUHOLMTIB KOPU HaOHWPHUKIB.
Ounctpodpia Ta posnyLeHHsa CTIHOK CYAUH BHYTPILLUHIX Op-
raHiB 3 NogpasHeHHAM Ta AeckBamadieto enitenito. Ate-
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POCKNEPOTUYHUIA KOPOHAPOCKNEepo3 B CTajii arepomaro-
3y 3i cteHo3oM Ao 1/2. MapeHximaTo3Ha guctpodisi, Be-
HO3HE NOBHOKPIB'A BHYTPIiWHiIX opraHiB. CTaH nicnga Ha-
[aHHA MeaM4HOI 4ONOMOTH.

TakvuMm YMHOM, pOo3rnagatoymM KNiHiYHWA BUNAdoK cen-
cucy, Tpeba niakpecnuTi Te, WO Ay)Ke BaXxnvMBo 36mpaTu
AeTanbHuii aHamHes (0co6nmBo, SIKWO Lie BpoHxo - ne-
reHeBa cucTema), BpaxoByBaTu A€ i KM MpaLtoe XBOpum
(0co6nMBO AKLLO Lie MeAMYHWI NpauiBHKMK, Ta iHWi ocobu
SIKi NPauUoOTb B OpraHi3oBaHMX KOMekTuBax), HeobXiaHo
npunycTUTM B AKOCTI 30yOHUKA BHYTPILUHBONIKAPHAHOT
iHdbekuii. Tomy noTpibHO MaTu Ha yBasi, Wo 30yAHUKaMM
MOXYTb BMCTYNaTu LUTaMW NOMipe3NCTEHTHUX rocniTasb-
HWUX MiKpOOpraHiamiB i Togi NOTpiGHO NpaBunbHO Nigidpa-
TW aHTUOBIOTMK LWIMPOKOro cnekTpy Aii. Cnig BpaxoByBaTy,
wo Kilebsiella pneumoniae € Haa3BU4YaMHO BaXNUMBUM
rpam HeraTMBHWM OMOPTYHICTUYHUM 30YOHMKOM, L0 BUW-
KNuMKae nepLu 3a Bce iHekuii cevoBumx WwnsAxie ( iHcnipa-
TOpHi iHdpekuii Ta GakTepiemito), BHacnigok ocobnmBoc-
Teh OyaoBM Ta MpoLECB  KUTTedisnbHOCTI. Bxxe
gasunuca  wtammu  MynbTupesucteHTHoi  Klebsiella
pneumoniae CTilki 4O OAHOro 3 OCTaHHIX aHTMBIOTUKIB —
KonicTiHy. HagssunyaHO BaXnMBUM € OTPUMAHHSA pe-
3ynbTaTiB GaKTepioCKOMiYHOro AOCHiKEHHS] MPOTArom
[OBOX FOAWH, WO Aae MOXIMBICTb nepeabaynTy naToreH-
Hy conopy i NpaBunbHO NigibpaTn aHTUBIOTHKN.
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ENGLISH VERSION: COMMUNITY-ACQUIRED PNEUMONIA COMPLICATED BY
SEPSIS CAUSED BY KLEBSIELLA PNEUMONIAE: A CASE REPORT"

A.V. Lavrenko
Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The actuality of the problem of sepsis is currently determined by several causes: a significant frequency of the disease,
high lethality and, consequently, significant economic damage caused by this disease in economically developed
countries. The clinical picture is systematized and outlined, questions of laboratory diagnostics, the principles of
treatment are defined. Analyzed pathological changes that occur in sepsis on the part of various organs and systems .
Shown the diagnostic algorithm, which is acceptable both in the presence and in the absence of laboratory verification of
the disease. Starting antibacterial therapy is recommended as an empirical therapy, depending on the localization of the
primary focus and systemic manifestations of infection. Thus, considering the clinical case of sepsis, one should
emphasize that it is important to collect detailed medical history (especially if broncho-pulmonary system is involved), to
consider where the patient works and his/her profession (especially for health-care workers, and other categories of
people who work with organized groups of population). It is advisable to assume a nosocomial infection as a pathogen.

Keywords: sepsis, microorganisms, antibiotics, community-acquired pneumonia.

Sepsis is a leading cause of death and disability
worldwide, especially if it is not detected and treated in a
timely manner [1]. Initiatives, aimed at early detection
and management of sepsis in the in-patient setting, led to
a reduction in sepsis mortality and an increase in the
number of surviving patients [2].

Early pathogen detection in sepsis is an extremely
important and responsible task of the clinician in view of
the effectiveness and timeliness of prescribing adequate
antibiotic therapy (ABT). It is clear that in most cases the
physician is not able to obtain information about the
pathogen of infection in the first hours and even days
from the onset of the disease, therefore, ABT should be
prescribed empirically. It should be noted that an empiri-
cal ABT does not mean the prescription of an antibacte-
rial drug “at random”: when choosing an antibiotic, the
physician should take into account the probability of a
potential pathogen or pathogens depending on the condi-
tions of the disease (hospital-acquired or community-
acquired infection), localization of the primary focus, du-
ration of the disease, pre-administration of antibacterial
drugs, concomitant pathology, etc.

In sepsis, the outcome of patient’s treatment largely
depends on the correct choice and timely application of
antibacterial drug. It has been shown that 1 hour delay in
the prescription of adequate antibacterial drug to patients
with sepsis and septic shock (SS) increases the risk of
patient's death by 7.6% [3]. Most researchers point out
the crucial importance of choosing an adequate antibac-
terial drug for the survival of patients with sepsis and SS.

In the “community-acquired” sepsis, it is highly prob-
able that pathogens will be the strains of opportunistic
microorganisms, which in many cases are susceptible to
most antibacterial drugs (protected penicillins, fluoroqui-
nolones, cephalosporins, etc.). In case of “nosocomial”
sepsis, the role of pathogens most often belongs to
strains of multiresistant hospital microorganisms; in this
case, when choosing an antibacterial drug, it is neces-
sary to focus on the microbial landscape and the results
of previous bacteriological studies, taking into account
the primary location of the inflammatory focus. Quite of-
ten the clinician has to prescribe a combination of anti-
bacterial drugs to “overlap” all probable pathogens, fol-

lowed by correction of ABT in accordance with the results
of antibiogram.

We present a clinical case of sepsis, disguised with
pneumonia, and discuss its complexity for diagnostic
process and choice of rational antibiotic therapy in pa-
tients with septic condition.

A 59-year-old patient, a health-care provider by pro-
fession, was delivered by emergency team on
08.09.2017 to the admission department of the city clini-
cal hospital with complaints of increased body tempera-
ture to 39.50C, sweating, shortness of breath with slight
physical activity, nausea, and manifested general weak-
ness.

From the history of the disease it is known that since
the last summer, after having worked at a summer camp
with adolescents, the patient periodically developed sub-
febrile temperature. About 2 weeks ago, constant subfeb-
rile body temperature of 37.30C developed, and the
abovementioned complaints increased. The patient took
paracetamol and nimesil. From the history of life it is
known that the patient underwent endoprosthetics of the
left hip jointin 2014.

On examination: general condition of the patient is
severe. The patient is conscious, adequate; productive
contact is possible. The skin is clean, pale pink. Periph-
eral lymph nodes are not enlarged. No edema.

Respiratory rate — 20 per min, Sa02 — 88%. On per-
cussion: dullness of pulmonary sound in the lower parts
on both sides. On auscultation: breathing is rigid, weak-
ened in the lower parts, dry rales on both sides.

Pulse: 89 per min, BP — 140/90 mm Hg. The limits of
relative heart dullness are enlarged to the left by 2.0 cm.
Tones of the heart are rhythmic, weakened, accent of
tone Il on the aorta.

The tongue is covered with white coating. Abdomen is
soft and painless. The liver and spleen are not enlarged.
Costovertebral angle tenderness is negative on both
sides.

Diagnosis on hospitalization: community-acquired bi-
lateral multisegmental pneumonia, clinical group lll, res-
piratory failure Il. Given the severity of the condition, the
patient was hospitalized in the intensive care unit (ICU).

On examination 08.09.17: CBC: Hb — 146 g/l, eryth-
rocytes — 4.8 x 1012/l, color index — 0.91, platelets —

" To cite this English version: A.V. Lavrenko. Community-acquired pneumonia complicated by sepsis caused by Klebsiella pneumoniae: a case
report. // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 5-6. - P. 51-55.
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150x109/1, leukocytes — 17.0x109/l, ESR — 12 mm/g, leu-
kocyte count: stab — 8%, segmentated — 74%, eosino-
cytes — 1%, lymphocytes — 14%, monocytes — 3%; blood
sugar — 4.9 mmol/l; biochemical blood assay: bilirubin —
16.2 mmol/l, conjugated — 2.4 mmol/l, unconjugated —
13.8 mmol/l, creatinine — 108.3 mmol/l, urea — 6.2 pmol/l,
total nitrogen — 29 g/l, total protein — 59 g/l, potassium
concentration in serum — 3.93 mmol/l, chlorine — 103.1
mmol/l, calcium — 1.28 mmol/l. Urinalysis: color — yellow,
reaction — neutral, specific gravity — 1018, transparency —
transparent, bile pigments — negative, protein — traces,
sugar — nil, microscopy: mucus — normal, epithelium —
rarely, leukocytes — 2-4 per HPF, erythrocytes — 20-25
per HPF, cylinders — nil; ECG: heart rate — 90 per 1 min-
ute, sinus rhythm. Electrical axis of the heart is not devi-
ated. Disrupted processes of repolarization of the poste-
rior side of the left ventricle. Chest X-ray: local amplifica-
tion in the lower lobe to the right, condensation of the
pulmonary figure. Roots are dense, the heart is structur-
ally enlarged to the left.

The following treatment was prescribed: levofloxacin
1000 mg — 100.0 ml i.v., cefepime 1000 mg i.v., azithro-
mycin 0.5 per os, dexamethasone 8 mg — 2 ml i.v., an-
algin 50% — 4.0 i.v., lysine acetylsalicylate 1.0 i.m., am-
broxol hydrochloride 2.0 ml i.v., rheosorbilact 200.0 ml
i.v., 10% glucose — 400.0 ml, 10 units of insulin, sodium
chloride 10% — 30.0 ml, potassium chloride 7.5% — 30.0
ml, eufillin 2.4% — 10.0 ml, strophanthin 0.25 mg — 1.0 ml
i.v., heparin 2.5 thous. i.v. In the intensive care unit on
09.09.17, there were complaints of increased body tem-
perature to 39.00C, sweating, shortness of breath with
slight physical exertion, nausea, and manifested general
weakness. The patient’s condition is steadily severe.
Hemodynamics is stable. Treatment has not been
changed.

On 10.09.17, the patient's previous complaints are
joined by pain in the epigastrium, right hypochondrium,
nausea and biliary vomiting. On examination: no acute
surgical pathology was detected.

GP on duty diagnosed acute pancreatitis. The treat-
ment was supplemented with pantoprazole 40 mg i.v.,
No-SPA 2.0 ml i.v., metoclopramide hydrochloride 2.0 ml
i.m., magnicor 75 mg, liprazidum 10 mg per os (taking
into account the accompanying hypertension in the an-
amnesis). At 19:00, the patient developed a reaction to
cefepime administering, manifested by chills, fever up to
39.50C, headache. This reaction was evaluated as en-
dotoxemia (Yarysh-Herxheimer's reaction), which occurs
several hours after the start of treatment with specific an-
tibacterials, associated with rapid release of antigens,
endotoxins in the mass death of bacteria — causative
agents, leading to uncontrolled immune response. In a
day, the patient's condition stabilized. Cefepim adminis-
tering was withdrawn.

On 11.09.17 at 09:30 the patient was transferred to
the pulmonology department. On examination by the
pulmonologist, the patient began to complain of severe
pain in the lumbar spine, which did not occur before, and
increase in body temperature up to 390C. On objective
examination: pain in the pyloroduodenal area, increased
liver by 4 cm below the costal arch 13x11x8 cm and
spleen by 3 cm 14x9 cm Examination by the gastroen-
terologist and urologist: duodenal ulcer? Chronic hepatitis
in the stage of exacerbation. Chronic pancreatitis in the
stage of exacerbation. Salt diathesis. Microhematuria.
Additional methods of examination are assigned: fibro-
gastroduodenoscopy (FGDS), prostate-specific antigen.
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On chest X-ray: local enhancement of the pulmonary
pattern in the lower parts. The roots are thickened,
enlarged. Sinuses are loose. The heart is enlarged to the
left.

The treatment at pulmonology department was pre-
scribed: ceftazidime 1.0 g i.v. once a day and 1.0 g i.m.
once a day, amikacin 0.5 g/m 2 once a day, ornidazole
500 mg — 100.0 ml i.v. once a day, prednisone 30 mg,
analgin 50% — 2.0 ml i.m. once a day, erdosteine 1 tab. 2
times a day, acetylcysteine 600 mg 1 tab. once a day,
biodeval 2 doses 3 times a day, vitamin C 5% 4.0 ml i.v.
once a day, sodium chloride 0.9 % — 800.0 ml, panangin
10.0 ml, metoclopramide hydrochloride 2.0 ml im. 2
times a day, reopolyglucin 200.0 ml i.v. once a day, fa-
motidine 40 mg i.v. once a day, arginine glutamate 40% —
10.0 mli.v. once a day, platyphyllin 0.2% — 1.0 s/c once a
day, pantoprazole 40 mgi.v. once a day.

On 12.09.17 at 09:30 the patient's condition deterio-
rated: nausea and vomiting re-appeared; epigastric pain
intensified, red papules appeared in the area of head and
lower extremities. Concilium was conducted, diagnosis:
acute pancreatitis. Pancreatonecrosis? Duodenal ulcer in
the stage of exacerbation. Intoxication syndrome. DIC-
syndrome. Community-acquired right-sided lower lobe
pneumonia, RFo. Myocardial dystrophy. Hepatolienal
syndrome. Varix dilatation of the lower extremities.

Examination by the surgeon — no acute surgical pa-
thology was found.

Approximately at 13:00, the patient developed pain in
the muscles and joints. The patient was examined by the
neuropathologist: on assessing the neurological status,
the stiffness of the muscles in the neck is absent,
strength and muscle tone are preserved. Computer to-
mography of the brain was recommended. The infec-
tiologist assigned a blood test for leptospirosis, brucello-
sis, pseudotuberculosis, intestinal yersiniosis, blood ste-
rility for three times, to clarify the diagnosis. At 2:00 pm
the patient's condition deteriorated, the patient was trans-
ferred to ICU.

On examination: blood sugar 11.0 mmol/L; urine dia-
stase — 64 units; blood a-amylase — 36 units/l; blood
group and Rh factor 0 (I) Rh — negative; ECG: heart rate
— 165 per 1 min., atrial flutter with regular conduction 2:1.
Ventricular arrhythmia. Electrical axis of the heart is hori-
zontal. Disrupted processes of repolarization of the pos-
terior — lateral area of the left ventricle. Ultrasonography
of the abdominal cavity organs: signs of diffuse changes
in the liver, hepato-spleenomegaly, chronic cholecystitis
with congestive events, chronic pancreatitis. Nephropa-
thy, urine acid diathesis. Aneurysm of the supra-renal
aorta. Intestinal meteorism. CT of the abdominal cavity
organs: CT signs of hepatosplenomegaly, hepatosis;
congestive gallbladder, chronic cholecystitis, chronic
pancreatitis; salt diathesis; increased mediastinal and il-
eac left lymph nodes; atherosclerosis of the aorta and
ileac arteries; deforming spondylosis, spondylarthrosis,
supposedly spondilodiscitis in L5 — S1; CT of the brain:
CT signs of cerebral atherosclerosis, dyscirculatory en-
cephalopathy with the phenomena of moderate cerebral
atrophy, cysts of the right sinus of the nose.

Treatment with detoxification drugs was continued,
amikacin 0.5 g /i.m. 2 times a day, sodium chloride 0.9%
—400.0 ml, arginine glutamate 40% — 10.0 ml i.v. once a
day, pantoprazole 40 mg i.v. once a day, meropenem 1.0
g i.v. once a day, enoxaparin sodium 0.4 s/c once a day.

On 13.09.17, in the objective status of patient, neuro-
logical symptoms began to increase: pain in muscles,
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joint, lower extremities intensified. Re-examination by the
neurologist: stiffness of neck muscles (++), Kernig's
symptom (++) on both sides. Re-examination by the hos-
pital infectiologist and regional infectious disease doctor.
Diagnostic lumbar puncture, analysis of blood and liquor
for herpes virus 1 and 2 types, cytomegalovirus, Epstein—
Barr virus were assigned. Examination by the surgeon
due to varicose veins of the lower limbs: acute surgical
pathology not found. Varicose veins of the lower extremi-
ties without manifestations of thrombosis. Consultation of
the otorhinolaryngologist: distortion of the nasal septum
with nasal breathing disorder. A lumbar puncture was
performed, 1.0 ml of whitish cloudy substance was taken.

On examination: results of serological blood tests, an-
tibodies to pathogens of leptospirosis, brucellosis, pseu-
dotuberculosis, intestinal yersiniosis — not found. In blood
analysis, malarial plasmodium is not detected. Analysis
of feces and urine for salmonella is negative. PCR Her-
pes simplex virus 1 and 2 types (blood, qualitative defini-
tion) — not detected. Herpes simplex virus 1 and 2 types
(liquor, qualitative definition) — not detected. Herpes virus
type 6 (blood, quantitative determination) —not detected.
Cytomegalovirus (blood, qualitative definition): cytomega-
lovirus not detected. Cytomegalovirus (liquor, quantitative
determination) — not detected. Epstein-Barr virus (blood,
quantitative determination): Epstein-Barr virus (Lg) —
3.59, Epstein-Barr virus (copies) — 3.92x1073. Epstein-
Barr virus (liquor, quantitative determination) — not de-
tected. Blood test for sterility — aerobic bacterial flora has
not been detected. Ultrasound of the great vessels of the
lower extremities: varicose enlargement of the subcuta-
neous veins of both lower extremities, postthrombophle-
bitic syndrome of the subcutaneous veins of the left leg,
chronic venous insufficiency. FGDS: erythematous gas-
tropathy. Echocardiological study: US — signs of de-
creased contractility of the myocardium, left ventricular
enlargement, moderate fibrosis of the MV and AV, addi-
tional chord in the left ventricle (ejection fraction — 49%).
Concilium was conducted; preliminary diagnosis: Sepsis.
Community-acquired bilateral polysegmental pneumonia,
RF 0 — I. Secondary bacterial meningitis. Hepatolienal
syndrome. Aneurysm of the abdominal aorta. Varicose
veins of both lower extremities. Postthrombophlebitic
syndrome of the veins of the left shin. Chronic venous
insufficiency.

The patient continues to receive detoxification ther-
apy, it is recommended to add levomycetin succinate 1.0
g 3 times a day i.v., metronidazole 500 mg — 100.0 ml
once a day i.v., fluconazole 200 mg 1 once a day i.v.

As of 14.09.17, the patient’s condition is severe.
Hemodynamics is stable. The lumbar puncture is re-
conducted. Examination by the otorhinolaryngologist: tak-
ing into account the CT of 12.09.17, and the neoplasm in
the right maxillary sinus, the diagnostic puncture is rec-
ommended. The content of the sinus is fluid 1.5 ml, no
pathological secretions. After the puncture in the sinuses
of the nose, a solution of dioxidine 1%-2.0 ml was admin-
istered. Consultation by the neurologist: rigidity of the
neck muscles increases (+++), Kernig’s symptom (+++)
on both sides, upper and lower Brudzinski's symptom.

Consultation by the traumatologist to exclude the
source of infection in the joint. Diagnosis: endoprosthetic
condition of the left hip joint, no pathological changes
were detected.

On examination: CBC: Hb — 127 g/l, erythrocytes —
4.0x1012/1, platelets — 220x109/1, color index — 0.95, leu-
kocytes — 34.1x109/l, ESR — 38 mm/g, leukocyte count:
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stab — 19%, segmented — 70%, lymphocytes — 8%,
monocytes — 2%, toxic granular neutrophils, Ht — 40%;
ECG: heart rate — 105 per 1 minute, sinus rhythm re-
sumed. Electrical axis of the heart is horizontal. Disrupted
processes of repolarization on the posterior-lateral side of
the left ventricle. CSF smear by Ziehl-Nielsen: acid-
resistant bacilli were not found. CSF clinical analysis: 1.0
ml of whitish turbid substance, protein — 1.47 g/l, cytosis
— 950 in 1 mm 3 (mostly neutrophils), after centrifugation,
supernatant fluid — clear, without color; precipitate —
white; microscopic sediment — leukocytes on %2 per HPF,
erythrocytes — 4-6 per HPF, endothelium — occasionally,
NA reaction — positive (+++), glucose — 6.9 mmol/l. On-
cologic panel (oncologic oncomarkers) total prostate-
specific antigen — 2.86 ng/ml (norm up to 4, 0 ng/ml).
Blood test for IgG and IgM antibodies: Borrelia burdorferi,
IgG antibodies — 0.29 (negative), Borrelia burdorferi IgM
antibodies — 0.12 (negative). Analysis of excretions from
the right sinus of the nose for the microflora sensitivity to
antibiotics — Acinetobacter 2.5 x 104 sensitive only to
piperacillin/tazobactam, not sensitive to other antibiotics.
Blood test for sterility — aerobic bacterial flora has not
been detected. The patient’'s treatment has not been
changed.

15.09.17: The patient’s condition is severe. Level of
consciousness: deep sopor. Persisting increase of body
temperature up to 38.50C, papules on the skin of the
trunk, the lower limbs, positive Kernig’s and Brudzinski’s
symptoms. Re-examination by the regional infectiologist
after lumbar puncture results, diagnosis of sepsis, with
damage to the lungs (bilateral segmental pneumonia, RF
I1), secondary purulent meningoencephalitis. After concil-
ium, the diagnosis was made: Sepsis. Community-
acquired bilateral polysegmental pneumonia, RF I. Sec-
ondary bacterial meningitis. Hepatolienal syndrome. Mul-
tiple organ failure syndrome. Aneurysm of the abdominal
aorta. Varicose veins of both lower extremities. Post-
thrombophlebitic syndrome of the veins of the left shin.
Chronic venous insufficiency. Endoprosthetic condition of
the left hip joint. It was recommended to repeat lumbar
puncture and conduct dermatologist's consultation. Diag-
nosis of the dermatologist: toxicoallergic dermatitis.

On examination 15.09.17: CBC: Hb — 131 g/l, eryth-
rocytes — 4.0 x 1012/1, platelets — 200 x 109/1, color index
— 0.98, leukocytes — 31.7 x 109/ I, ESR — 47 mm/g, leu-
kocyte count: stab — 8%, segmented — 83%, lymphocytes
— 6%, monocytes — 2%, toxic granular neutrophils, hy-
persegmented neutrophils, Ht — 39%; blood sugar — 6.6
mmol/l. Urine analysis: color — light yellow, reaction —
acidic, specific gravity — 1023, transparency — cloudy, bile
pigments — negative, protein — 0.183 g/l, sugar — nil, mi-
croscopy: mucus — elevated, epithelium — rarely, leuko-
cytes — 10-12 per HPF, red blood cells — 6-8 per HPF,
cylinders — 0-2 per HPF. Bacterioscopy of fauces material
— m/f — insignificant coccal, gram-negative. CSF analysis
by gram staining: m/f — insignificant coccal, gram-
negative. ECG: heart rate — 171 per 1 minute, atrial flutter
with regular conduction 2:1. Blood sterility analysis for
aerobic bacterial flora was not detected. Ventricular ar-
rhythmia. Electrical axis of the heart is horizontal. Diffuse
disturbance of repolarization processes in posterior-
lateral area of the left ventricle. Ultrasound of the ab-
dominal cavity: US signs of diffuse changes in the liver
and hepato-splenomegaly, chronic cholecysto-
pancreatitis. Nephropathy, uratic diathesis. Bilateral
hydrothorax. Aneurysm of the abdominal aorta. Intestinal
flatulence.
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It was recommended to amplify the treatment with
vancomycin hydrochloride 1.0 g 2 times a day i.v., fresh-
frozen plasma 300.0 ml i.v. once a day, albumin 100.0
ml, linex (drops) 2 ml 3 times daily, sodium chlorine 0.9%
—200.0 ml, lioliv 1 vial (containing lecithin — standard 320
mg, antral — 4.2 mg) i.v. once a day.

16.09.17: The patient's condition is severe. Level of
consciousness: deep sopor. Productive contact is not
available. On ECG: atrial flutter, heart rate 150-160 per
minute. Consultation by the cardiologist: Sepsis. Secon-
dary infectious myocarditis, pericarditis. Paroxysmal form
of atrial fibrillation (12.09. — 14.09.17, from 15.09.17) 2:1
HF Il A with reduced left ventricular systolic function. An-
eurysm of the suprarenal aorta (ultrasound study as of
12.09.17). The treatment was supplemented with glucose
5% — 200.0 ml, cordaron 30 0 mg i.v.

17.09.17: The patient's condition is severe. The pa-
tient is conscious, contact is available. Hemodynamics is
stable. Re-examination by the neurologist: stiff neck
muscles (++), Kernig’s symptom is negative. I/M an-
tistaphylococcal immunoglobulin 200 IU was adminis-
tered. Treatment has not been changed.

18.09.17: The patient's condition is severe. The pa-
tient is conscious, contact is available. The patient devel-
oped swellings of the upper and lower limbs, stiffness of
the neck muscles decreased (+ —). Concilium was con-
ducted: Sepsis. Community-acquired bilateral polyseg-
mental pneumonia, RF |. Secondary bacterial meningitis.
Hepatolienal syndrome. Multiple organ failure. Aneurysm
of the abdominal aorta. Secondary infectious myocarditis,
pericarditis. Paroxysmal atrial fibrillation form (12.09. —
14.09.17, from 15.09.17) 2:1 HFIIA with reduced left ven-
tricular systolic function. Aneurysm of the suprarenal
aorta. (US of 12.09.17). Varicose veins of both lower ex-
tremities. Postthrombophlebitic syndrome of the left leg.
Chronic venous insufficiency. Condition after the left hip
joint endoprosthetics. Deflected nasal septum with nasal
breathing disorder. Cysts of the maxillary right sinus. Di-
agnostic puncture of the right maxillary sinus (14.09.17).
Toxicoallergic dermatitis.

On examination: echocardiography — reduced myo-
cardial contractility, increased left portions of heart, fibro-
sis of MV and AV cusps, hypokinesis of interventricular
septum, additional chord in the left ventricle, hydrothorax
to the left (ejection fraction — 47%). On chest radiograph
in horizontal position: non—standard projection with dy-
namic frequency, as compared to 08.09.17, negative dy-
namics. In the projection of both lung fields from level Il
of intercostal space to the bottom right - decreased
pneumatization of lung tissue. The roots are not differen-
tiated. The heart is enlarged in cross section. Bacterial
inoculation from the nose for sensitivity to antibiotics:
pathogenic bacterial flora was not found; coagulogram:
prothrombin — 61.0%, fibrinogen — 2.78 g/l.

I/M antistaphylococcal immunoglobulin 200 U was
administered. Treatment has not been changed.

19.09.17: The patient's condition is severe. The pa-
tient began to develop respiratory and cardiovascular
failure. Hemodynamic instability.

On examination: CBC: Hb — 120 g / | erythrocytes —
3.8 x 1012/1, tr. — 360 x 109/I, color index — 0.94, leuko-
cytes — 21.3x109/I, ESR — 40 mm/h, leukocyte count:
stab — 5%, segmented — 85%, lymphocytes — 7%, mono-
cytes — 8%, Ht — 37%; blood sugar — 11.2 mmol/l; bio-
chemical blood assay: bilirubin — 24.0 mg/dL, conjugated
— 4.0 mmol / I., unconjugated — 20.0 mmol/l., ALT — 22
U/L, AST — 26 U/L, creatinine — 70 mmol/l., urea — 8.7
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mmol/l. Total protein — 42 g/, potassium — 3.83 mmol/l,
chlorine — 108.7 mg/dL, calcium — 1.18 mmol/l. Urine mi-
croflora for the sensitivity to antibiotics — aerobic bacterial
flora was not found. Analysis of CSF for microscopy — m/f
insignificant coccal gram (negative). Clinical analysis of
CSF: 0.5 MI of slightly xanthochromic substance, protein
— 0.37 g/l, cytosis — 300 in 1 mm3 (mainly neutrophils),
after centrifugation supernatant fluid — transparent,
slightly xanthochromic; sediment — red color; microscopic
sediment — leukocytes 10 — 12 per HPF, erythrocytes —
throughout per HPF (not changed), endothelium — occa-
sionally. Analysis of stool microflora — pathogenic micro-
flora was not found. Blood tests for sterility — aerobic bac-
terial flora not found. ECG: heart rate — 161 per 1 min.
Atrial tachyarrhythmia, ventricular arrhythmia. Electrical
axis of the heart is not deviated. Diffuse disturbance of
myocardium repolarization. Spiral CT of the pelvis and
feet. In a series of CT scans in axial projection and im-
ages obtained by multiplanar and 3D reconstruction,
against the background of diffuse osteoporosis there is a
condition after surgical treatment (artificial hip joint on the
left). There are sclerosing processes and cystic transfor-
mation of the right acetabular roof (coxarthrosis phe-
nomenon). In the soft tissues: diffuse infiltrative changes.
In the pelvis — a small amount of effusion. lleac lymph
nodes to the left up to 17 mm, inguinal — up to 12 mm, to
the right — not enlarged. Against the background of dif-
fuse osteoporosis, there are sclerosis and cystic trans-
formation of the subchondral plates of the left talocal-
caneus joint (deforming arthrosis phenomenon), in the
rest — bones of feet with no apparent destruction, correct
proportion. In the soft tissues: diffuse infiltrative changes.

20.09.17: Against the background of sepsis, septic
pancarditis with arrhythmias by the atrial fibrillation type
2:1 HF 1l A — B with reduced contractility of the myocar-
dium, the patient developed cardiac arrest, and sustained
clinical death. Resuscitation activities were carried out for
30 minutes, unsuccessfully. At 5:00, natural death was
pronounced. The final diagnosis: Sepsis. Community-
acquired bilateral polysegmental pneumonia, clinical
group Il RF I. Secondary bacterial meningitis secondary
infectious myocarditis, pericarditis. Tachysystolic form of
atrial fibrillation (12.09 — 14.09.17 from 15.09.17) 2:1 HF
II' A with reduction of left ventricular systolic function. An-
eurysm of the abdominal aorta (ultrasound study as of
12.09.17) with abdominal ischemia syndrome, and pan-
creatitis. Intoxication. Hepato-splenomegaly. Septic
nephropathy. Multiple organ failure. Pulmonary edema.
Cephaledema. AHF, APF. Bilateral coxarthrosis. Condi-
tion after the left hip joint endoprosthetics (2014). Arthro-
sis of the left ankle joint. Toxicoallergic dermatitis. Vari-
cose veins of both lower extremities. Postthrombophle-
bitic syndrome of the veins of the left upper leg. Chronic
hepatitis. Chronic pancreatitis.

20.09.17: Forensic diagnosis — Community-acquired
bilateral pneumonia. Induration of left and right lungs.
Klebsiella pneumoniae is detected in the bacteriological
study of lung fragment. Sepsis. Klebsiella pneumoniae is
observed in bacteriological examination of blood and in-
ternal organs. Serous-proliferative arachnoiditis, en-
cephalitis, epicarditis, hepatitis. Focal interstitial myocar-
ditis with focal subendocardial acute ischemia, dystrophy
of cardiomyocytes. Multiple organ failure. Edema, venous
plethora of the brain. Severe renal parenchymal dystro-
phy with focal necrobiosis and necrosis of epithelial tu-
bules. Delipidization of endocrinocytes of the adrenal cor-
tex. Dystrophy and dissolution of vessel walls in viscera
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with irritation and desquamation of epithelium. Athero-
sclerotic coronarosclerosis in the stage of atheromatosis
with stenosis up to 1/2. Parenchymal dystrophy, venous
plethora of internal organs. The condition is reported after
providing medical care.

Thus, considering the clinical case of sepsis, one
should emphasize that it is important to collect detailed
medical history (especially if broncho-pulmonary system
is involved), to consider where the patient works and
his/her profession (especially for health-care workers,
and other categories of people who work with organized
groups of population). It is advisable to assume a noso-
comial infection as a pathogen. Hence, one must bear in
mind that strains of multiresistant nosocomial microor-
ganisms can act as pathogen, and in this case it is nec-
essary to choose an adequate antibiotic of broad spec-
trum. It is essential to take into account that Klebsiella
pneumoniae is an extremely important gram-negative
opportunistic pathogen that causes primarily urinary tract
infections (inspiratory infections and bacteremia), due to
the nature of its structure and metabolic processes.
Strains of multiresistant Klebsiella pneumoniae, insus-
ceptible to one of the latest antibiotics — colistin, — have
already appeared. The results of bacterioscopic study
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during two hours are of particular importance, since they
make it possible to predict the pathogenic flora and
choose the correct antibiotics.
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B Hacrosijee Bpems 04HUM U3 EPCIEKTUBHBIX HEUHBA3UBHBIX METOAOB ANarHOCTUKU B I1yJIbMOHOJIOMM, Kapamosioru,
SHAOKPUHOJIOr MM, OHKOJIOrM SIBJISIETCS MCC/IEA0BaHNE KOHAEHCATa B/iary Bbiabixaemoro Bo3gyxa (KBB). CylectBeHHbIM
orpaHnyeHnem nccnegqoBanms KBB B KIMHUYECKOU PaKTUKeE SBJISIETCS OTCYTCTBUE OBLUENPUHSITBIX CTAHAAPTOB €ro cbo-
pa v U3yHeHUs COAEPIKaHNS B HEM OMOJIOrMHECKUX BELLIECTB, MMEIOLYMX YIIbTPa HU3KNE KOHLEHTPAaLmH. BCrieck Hay4yHo-
o M NpaKTUYECKOro MHTEPECA K AAHHOMY BOIMPOCY MPUBES K OpraHu3aLimm LUeneBoi rpynnsl American Thoracic Society n
European Respiratory Society v pa3paboTku PEKOMEHAALMY 10 3a60py KOHAEHcaTa. Hamu 6biim u3yHeHbl U MpoaHam-
3upoBaHbl pekomergaumm ATS/ERS v paspabotaH anropytm 3abopa KBB.

KnioueBble cnoBa: KOHAEHCcaT BbiablXaeMoro Bo3ayxa, pekomeHgauum ATS/ERS, 6uomapkepbl, anroputm cbopa KoH-

AeHcara.

OaHUM 3 BaXXNMBKX HanpsiMKiB Cy4acHOi MeauLMHN €
HeiHBa3VBHA AiarHOCTUKa. AKTyarnbHiCTb npobnemun oby-
MOBIEHa LlWagHUMK Metogamu 3abopy matepiany ans
aHanisy, Konu nauieHTy He goBoauTbes BiavyBaTtu Ginb,
disnyHMIA | emouiiHuMiA  guckoMdopT; 6eanekoto gocri-
[KEHb Yepe3 HEMOXIMMUBICTb 3apaXKeHHs iHdeKuiaMu, Lo
nepeparwTbCcs vepe3 kpoB abo iHCTpymeHTapi. HeiHBa-
3MBHI MeTOAM LiarHOCTUKM MOXYTb 3aCTOCOBYBaTuUCH, 3
opHoro 6oky, B ambynaTtopHux ymoBax, Wo 3abesnevye
X LUMPOKE NOLIMPEHHS; 3 iHLWOro BOKY - y NauieHTiB B pe-
aHimauinHOMy BifAiNEHHI, TOMY IO TSXKKICTb CTaHy XBO-
poOro He € NPOTUNOKa3aHHAM Anst IX BUKOHaHHSA. BoaHui
Yac OOHWM i3 NEepCnekTUBHUX HEIHBa3WBHWX METOAIB B
nynbMOHONOTrii, Kapaionorii, eHAOKPWHOIMOTIT, OHKONOrii €
OOCNIMKEHHs1 KOHOEeHcaTy BOMorn BUANXYBaHOrO MOBITPS
(KBBIT). KBBI1 micTTe 6araTo KOMMOHEHTIB, OCHOBHUM 3
AKUX € BUONXYBaHa KOHAEHCOBaHa piavHa: BOHa cKragae
99% o6’emy KBBI1. Jluwe He3HayHa 11 dpakuis MicTUTb
HeneTKi Monekynu, siki MoXyTb OyTu rigpodinbHi Ta rig-
pocho6Hi. JleTki BOAOPO34MHHI YaCTMHKU Npu KoHAeHcauil
afcopbytoTbes pazom 3 pianHow. KBBI1 He MicTuTb Kri-
TWH, OQHaK B HbOMY 6araTo npeacTaBreHi pisHi Gionoriy-
HO aKTUBHIi PEYOBUHW, K NPOAYKYTHCA KNiTUHHUMUN
erieMeHTaMn Cnn30BOoi AMXarnbHUX LWNAAXIB NPO, WO BXE €
6arato gokasis [1], [2], [3].

CyTtTeBnM obmexxeHHsIM gocnimpkeHHs KBBI B kniHiy-
HiM NPaKTWLi € BiACYTHICTb 3aranbHOMPUAHATMX CTaHAap-
TiB Oro 360py i BMBYEHHSI BMICTy B HbOMY OionoridyHmx
PEYOBUH, L0 MatloTb YrbTpa HWU3bKi KOHLIEHTpaLii.

OCHOBHUMY LLINSIXaMW BUPIiLLEHHSA npobrnemn € cTaH-
JapTusauis Ta CTBOpPEHHA YHihikoBaHUX nigxodis Ao
36o0py Ta aHanisy KBBI1. Bpasi BUPILLEHHS LIX OCHOBHUX
npobrnemMHux HanpsiMkis, 6yae oTpumaHo Oinblue aoka-
30BOCTi Ta e(PEKTUBHOCTI 3aCTOCyBaHHA AaHOro MeToay
piarHocTvkn. Cnneck HayKOBOro Ta MPaKTUYHOro iHTe-
pecy 40 AaHOro NUTaHHS NPWU3BIB 4O OpraHisauii LinboBoi
roynn  American Thoracic Society Ta European
Respiratory Society B 2001 poui Ta po3pobku pekomeH-
Aauii no 3abopy koHaeHcaTty onybnikoBaHux B 2005 poui
[1] 3 nepernsagom Ta BHeceHnmu 3miHamu B 2012 p. [3] Ta
2013 p. [4]. Ha gaHomy eTani icHytodi npobnemu Bupi-
WYIOTbCA LWNSAXOM crigyBaHHA pekomeHpauii ATS/ERS
no KBBIT:

- CTaHAapTu3auis TepMiHOoril;
- BM3Ha4eHHs cknagy KBBIT;
- onuc npouenypwu 36opy KoHOeHcaTy.

Pesynbtatom BrpOBaMKEHHS pekomeHaauin
ATS/ERS € noganbLumii po3BUTOK AaHOrO HanpsMKy Hei-
HBa3WBHOI AiarHOCTUKN 3aXBOPIOBaHb:

- cepiliHe BUrOTOBMEHHS CreLianbHUX NpUCTPOiB Ans
360py KoHAeHcaTy - Tuny EcoScreen® - (Jaeger Tonnies
Hoechberg, HimeuuunHa); Tpybka R - Tube® -(Respiratory
Research, Inc., CLUA), Ta KOMMNekTytounx — 3aryGHuKu,
YyNoBMOBaYi CIINMHWU, HOCOBI KMINCK Ta iHLLI.

- chopMyrnbLOBAHO 3aranbHO MPUAHATI YMOBM NpoBe-
AeHHs npoueaypu 36opy KBBI: yac 36opy koHaeHcarty,
TpMBanicTb npoueaypw, KinbkKiCTb KOHAeHcaTy, Temnepa-
Typa OXONOLXKeHHS MiJ Yac 360py KOHAeHcaTy Ta Temne-
paTtypy 36epiraHHsi Npob A0 NpoBeAEHHs aHanidy, iHTeH-

’ LlumysaHHs npu amecmauii kadpis: AepameHko 5.M., bop3ux O.A. MemoduuyHi nioxodu 0o 36opy ma aHanizy KoHOeHcamy 80J10-
2u suduxysaHoeo nosimpsi // Npobnemu ekonoeii i Meduyuru. — 2017. — T. 21, Ne 5-6. — C. 56-58.
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CVBHICTb BUAMXY, MAHEBP BUAUXY, KOHTPOnb 3abpyaHeH-
HS' CMMHOIO, MOMOXEHHA Tifa nig Yac npouenypw, nigro-
TOBKa NaujeHTa 4o NpoBedeHHs npoueaypu (NonockaHHA
poTa, YTPMMaHHS Bif Xi Ta naniHHA).

- BugineHo Hosi cybcTtpatn B KBBII: iHTepnikiHn, uu-
TOKIHW, XEMOKiHW, eWKO3aHOiaW, epUTPOMNOETUH, aaeHo-
3uH, OHK Ta iHwi.

AHanisytoum cydacHi pekomeHgauii Hamu CTBOPEHMWN
anroputm npoueaypu 36opy KBBIT:

1. TexHiyHi ymosu:

Onga otpumanHa KBBIT gonyCcTumMo BUKOPUCTaHHS KO-
MepLiiHux npunagie abo camopobHux. OnTUManbHUM
AN NpoBeAeHHs NpoLenypu € BUKOPUCTAHHS KOMepLin-
HUX MOoenen KOHOEHCATopIB, TaK K Lie JO3BOMSE YHUK-
HyTM GaraTbox npobnem. KomepuinHi mogeni Tuny
EcoScreen®, Jaeger, Anacon malTb OAHOCNPSMOBaHUI
KnanaH, SiKMin nonepemxye BWNagKoBe MonagaHHs OXo-
NOPKEHOro MOBITPSA i3 KOHAeHcaTopa Npu BAMUXY, WO Ba-
XNMBO ANA MONEpPemMKeHHs 3MillyBaHHA noBiTpa. R -
Tube® - iHaMBIQyanbHi, He NOTpebytoTb AesiHdekLii Ta
BMKIIOYAOTb MOTPANSIHHA 3anuLLKy MUIOYMX 3acobiB o
KBBI1, wo Takox HeratMBHO BMAMBAE Ha CKag KOHOEH-
carty. [pncTpin NOBMHEH MaTw ynoBnoBay CAVUHAN 3 pOTO-
BMM 3arybHMKOM, OCKiMbKW BaXKIMBWUIA MOCTIMHUA KOHT-
ponb 3abpyaHeHHs KBBI crnvHoo Tak sik BXXe A0BeAeHo,
L0 3abpyaHEHHS CITMHOK MOXE BNIMBATU Ha PiBEHb pi3-
Hux megiatopie y KBBI1. A oT BukopucTaHHSA inbTpy,
HaBMNakn, He PeKoOMeHOYETbCA OCKINMbKN BiH MOXe cTaTu
nackow Ans MOMeKyn, WO MICTATbCA B BUOWXYBaHOMY
noBiTpi. B SKOCTi 0X0NomKyBanbHOro KOMMNOHEHTY 3acTo-
COBYIOTbCSA 1, eTaHon, PiaKui a3oT, 3aMOPOXEHiI MeTa-
nesi Tpyoku.

B pasi BukopuctaHHs camopobHOro npucTpoto Heob-
XiqHO OGOB’SI3KOBO BKa3aTu AeTarnbHy iHdopMauito npo
KOHCTPYKLiO (YnoBmnoBady CnvHW, WOro onip, martepian
KOHAEHCALiNHOT NOBEPXHi, METOA OXONOKEHHS, Temne-
paTypa koHAeHcaTtopa, iX CTiVKICTb NpoTArom nepiogy
30MpaHHs).

MpucTpiit 36upatoTb Nepes No4YaTKoM Npouenypu.

2. ligroToBKa XBOPOro A0 NpOBeAEeHHS npouenypu:

- MNpoBeneHHs gocnigkeHHs MOBMHHO BiabyBaTUCh
3paHky (8.00-12.00), HaTwe cepue abo LoHaiMeHLle
yepes 8 rod. nicns nerkoro cHiaaHky. MNMpu noBTOpHOMY
0GCTEXEHHI B iHLWNIA AeHb, OOCNiMKEHHS) GaxaHo NpoBo-
OUTW B OOWNH 1A TON camuii Yyac aobu.

- He nanutu npotsarom 24 rogvH Ta He BXuBaTtu an-
KOronb[6].

- He npuiimaTtn nikapcbkux 3acobiB 3a 12 rog no
npoueaypw.

- MNepen noyaTtkom NpoBeAeHHs! AOCHIOKEHHSI XBO-
pOMYy AOCTYMHO MOSACHIOTbL METOAMKY NPOBEAEHHS, iH-
CTPYKTYIOTb, @ 3a NOTPedu (AiTW, NauieHT! NOXMIOoro Biky)
OEMOHCTPYIOTb MpoLeaypy 3BepTaryum yBary Ha iHTeHCH-
BHICTb, TpUBanicTb BMAMXY, Nepioan BiOAMNOYUHKY, KOHT-
ponb 3aGpyAHEHHS CITMHOLO).

- MNMpoBoANTN AOCNIMKEHHST B CMOKOI, HE MEHLLE HiX
yepe3 30 xBUNUH nicns isnMHOTO HaBaHTaXeHHs. [le-
pen pocnigpkeHHam nepenoyunTn 10-15 xBunuH.

- MNMpoBoANTN OOCNIMKEHHST B 04A3I, AKUA HE CTUC-
Kae rpygHy KniTky, He nepexumac BepxHi AMxanbHi LWns-
X1, Ta 0OOB’SI3KOBO 3BiNMbHUBLLN POTOBY MOPOXHWUHY Big
CTOPOHHIX NpeaMeTiB (3yOHi NpoTesn, rymka ToLo).

- MaujieHTy NponoHyTb peTenbHO 3HATKU 3 06NacTi
ry6é cnign Moxnmeoro 3abpyAHEeHHs (CrnvHa, KOCMEeTMKa,
3anuLIKM Ki) MapreBol CepBETKOK, 3MOYEHOK AUCTU-
NbOBaHO BOAO0, @ MOTIM NPOMOHYI0TL TpWHi Npononoc-
KaTu poT TEMNJSIO KMMN'SYEHO BOAOHD.
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3. MNpoBeaeHHs 360py KoHOEHCATY:

- Ycagutu naudieHTa B 3pyyYHe cuasiye NnosioXKEeHHs,
B CMOKIilHin 06CTaHOBL, 3 BiAYYTTSAIM MakCUMarnbHOro Ko-
MdopTy.

- MpoBoanTn gocnigpkeHHs 060B’I3KOBO 3 BUKOPUC-
T@HHAM HOCOBOI KNiNcu nig yac Buauxy, KNincy nauieHt
3HiMae Npu KOXXHOMY BAOCI Yepes Hic.

- Mig yac pocnigkeHHs nauieHT NOBWHEH LWiNbHO
3aTUCHYTU rybammu 3aryGHWK, Ta HEMNOBMHEH 3aKpuBaTu
3ary6HuKk sa3vkom abo 3ybamu nig vac Buauxy.

- Ans oTpyMaHHAa 1-2 Mn. KoHAeHcaTy B cepedHbo-
My noTpibHo 10 — 15 xB. 3a ymMOBM NpaBUIbHOrO, PiBHO-
MipHOro, He HaaTO MOBIMbLHOrO BMAMXY Yepes poT, a BAu-
Xy TiNbkK Yepes Hic, 6e3 BTomu nauieHTa. Mig yac 36opy
KOHAEHCcaTy NOTiK BUANXYBAHOIO MOBITPS 3aBXAM Hanpa-
BNeHun 6Ge3nocepeHbO B OXONOMXKEHY Kamepy ne W
36MpaeTbCs y BUMNSAI KOHAeHcaTy.

- [pwn HeobXxiaHOCTI, NOBTOPHE AOCNIIKEHHST MOXHA
npoBecTn nicnsi Bigno4nHky vepes 30 xBunuH abo Bigk-
NacTW Ha iHLWWIA OeHb.*

4. 36epiraHHsi Ta aHani3 kKoHaeHcaTy

- 3paskn KBBI1 noBuHHi 6yT 3amopoXeHi Bigpasy
nicns 36opy i 36epiratuca npu temnepatypi -70 °C o
NpoBeAeHHA aHanisiB. FAKWO NNaHyloTbCA BUMIPOBAHHS
6inbL HiXX OOHOrO Mapkepa, TO 3pas3ku cnig 36vpaTtu B
pi3Hi NpoBipkK, ANs TOro Wob YHUKHYTU noganbLUnX LIMK-
NiB 3aMOPOXYBaHHA-PO3MOPOXYBAHHS, SKi MOXYTb 3pyn-
HyBaTK 6ionoriyHi peyoBMHN.

- binbwicte megiatopis, Aki BusBnsaTeca B KBBI,
MICTATLCSA B YNbTpa HWU3bKMX KOHLUEHTpaLisX, a BUMIpIo-
BaHi 3Ha4yeHHs MalTb BENUKy BapiabenbHicTb. MNoTeH-
LiHUM pilLEHHAM AaHOi NPOBNeMU € KOHLEHTPYBaHHS
3paskiB, ke OO03BONSAE NiABULLMTM YyTNUBICTbL | BIOTBO-
ptoBaHiCTb MeTody. 3 Ui€l0 METO MOXHa 3acTocyBaTu
nioginisauito, pecycneHdyBaHHA i BakyyMHE BUMapoBYy-
BaHHsI B 3aNneXHOCTi Big npupoaun GiomapkepiB, siki nna-
HYETbCSA OOCTiHKYBaTU.
lNpumimka* Ha aHul MmomeHm Hemae docnidxeHb, siKi cgio-

4amb MPO 8ru8 3ampuMKU OUXaHHS, 8MU8 Kawisio
(s1k doeinbHO20, mak i iHOykoeaHo20) mid Yac rpo-
uedypu, Ha KoHyeHmpauito 6iomapkepie y KBBIT,
O6’em KBBI He 3anexumb 8i0 ¢hyHKUiOHambHUX ro-
Ka3HUKIe 5ie2eHb, 8KI4aryu 0b6’emM ¢hopcosaHo20
suduxy 3a 1 cekyHoy (O®B1) i popcosaHy xummesy
eMHicmb nezeHb (PXKEJI), y 30oposux cyb'ekmig i
Xeopux 3 6pOH0060mpmeU8HUMU 3axeoproeaHHAMU.
B daHutll yac Hemae daHux, W0 8Ka3ymb Ha 3MiHY
KoHueHmpauii mapkepie 6 KBBI1 npu 3miHi kaniopy
OuxanbHUX wrsixie, Hemae 0aHux npo nomeHyitiHul
eriue pacu, cmami i nonoxeHHs1 mina nié yac 36opy
KBBI1.

BUCHOBKM:

1. Hapasi B YkpaiHi Yyepes BiACYTHICTb HaUiOHaNbHNX
pekoMeHAaUin no 36opy Ta aHanidy KBBI BapTo cnigy-
BaTn pekomeHaauiam ATS/ERS [1].

2. 3acTocyBaHHS HaBeOEHOro anropuTMmy, CTBOPEHO-
ro Ha rpyHTi pekomeHgauin ATS/ERS moxe cyTTeBo no-
LUMPUTU BNPOBaKEHHSA AAHOr0 MeToAy AOCHiDKEHHS B
Pi3HWX ranyssix MeguuuHKn, ctangapTusauii aHanisy Gio-
MapkepiB.

JitepaTtypa
1. Horvath I, Hunt J., Barnes P.J. Exhaled breath
condensate: methodological recommendations and

unresolved questions // Eur. Respir. J. 2005; 26: 523-548.

2. Liang Y., Yeligar S.M., Brown L.A.S. Exhaled breath
condensate: a promising source for biomarkers of lung
disease // The Scientific World J. 2012. Article ID 217518:
7 p. — URL: http://dx.doi.org/10.1100/2012/217518



Tom 21, N 5-6 2017 p.

3.

Ahmadzai H., Huang S., Hettiarachchi R., Lin J.L.,
Thomas P.S., Zhang Q. Exhaled breath condensate: a
comprehensive update // Clin. Chem. Lab. Med. 2013;
51(7): 1343-1361.

Hoffmeyer F., Raulf-Heimsoth M., Brining T. Exhaled
breath condensate and airway inflammation // Curr. Opin.
Allergy Clin. Immunol. 2009; 9(1): 16-22.

Scheideler L., Manke H.G., Schwulera U., Inacker O.,
Hammerle H. Detection of nonvolatile macromolecules in
breath. A possible diagnostic tool? / Am Rev Respir Dis.
1993; 148: 778-784.

Garey K., Neuhauser M.M., Robbins R.A., Danziger L.H.,
Rubinstein |. Markers of inflammation in exhaled breath
condensate of young healthy smokers // Chest. 2004; 125:
22-26.

Dekhuijzen P.N., Aben K.K.H., Dekker I., Aarts L.P,
Wielders P.L, van Herwaarden C.L. Increased exhalation
of hydrogen peroxide in patients with stable and unstable
chronic obstructive pulmonary diseases // Am J Respir Crit
Care Med. 1996; 154: 813-816.

Kasielski M., Nowak D. Long-term administration of N-
acetylcysteine decreases hydrogen peroxide exhalation in
subjects with chronic obstructive pulmonary disease //
Resp Med. 2001; 95: 448-456.

Ho L.P., Faccenda J., Innes J.A., Greening A.P. Expired
hydrogen peroxide in breath condensate of cystic fibrosis
patients // Eur Respir J. 1999; 13: 103-106.

Carpagnano G.E., Kharitonov S.A., Resta O., Foschino-
Barbaro M.P., Gramiccioni E., Barnes P.J. Increased 8-
isoprostane and interleukin-6 in breath condensate of

58

11.

12.

13.

14.

15.

16.

17.

obstructive sleep apnea patients / Chest. 2002; 122:
1162-1167.

Shahid S.K., Kharitonov S.A., Wilson N.M., Bush A,
Barnes P.J. Increased interleukin-4 and decreased
interferon-y in exhaled breath condensate of children with
asthma // Am J Respir Crit Care Med. 2002; 165: 1290-
1293.

Carpagnano G.E., Resta O., Foscino-Brabaro M.P.,
Gramiccioni E., Carpagnano F. Interleukin-6 is increased
in breath condensate of patients with non-small cell lung
cancer // Int J Biol Markers. 2002; 17: 141-145.

Bucchioni E., Kharitonov S.A., Allegra L., Barnes P.L. High
levels of interleukin-6 in the exhaled breath condensate in
patients with COPD // Respir Med. 2003; 97: 1299-1302.
Carpagnano G.E., Kharitonov S.A., Foschino-Barbaro
M.P., Resta O., Gramiccioni E., Barnes P.J. Increased
inflammatory markers in the exhaled breath condensate of
cigarette smokers // Eur Respir J. 2003; 21: 589-593.
McRae K., De Perrot M., Fischer S., Waddell T.K., Liu M.,
Keshavjee S. Detection of IL-10 in the exhaled breath
condensate, plasma and tissue during ischemia-
reperfusion injury in experimental lung transplantation // J
Heart Lung Transplant. 2001; 20: 184.

Shi T., Su D., Liu T., Tang K., Camp D.G., Qian W.J.,
Smith R.D. Advancing the sensitivity of selected reaction
monitoring-based targeted quantitative proteomics //
Proteomics. 2012; 12(8): 1074-1092.

Brand J., Haslberger T., Zolg W., Pestlin G., Palme S.
Depletion efficiency and recovery of trace markers from a
multiparameter immunodepletion column // Proteomics.
2006; 6(11): 3236-3242.



Mpo6aemu ekonorii Ta meguuUNHU
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Currently, one of the promising non-invasive diagnostic methods in pulmonology, cardiology, endocrinology, oncology is
the study of the exhaled breath condensate (EBC). A significant limitation of the study of EBC in clinical practice is the
absence of generally accepted standards for its collection and study of the content of biological substances containing
ultra low concentrations in it. The growing scientific and practical interest in this issue led to the organization of the tar-
get group American Thoracic Society and the European Respiratory Society and the development of recommendations
for the collection of condensate. We have studied and analyzed the recommendations of ATS / ERS and developed an

algorithm for sampling EBC.

Key words: exhaled breath condensate, ATS/ERS recommendations biomarkers, condensate collection algorithm.

Non-invasive diagnostics is one of the important di-
rections in modern medicine. The relevance of the prob-
lem is due to the impact minimization methods of collect-
ing the material for analysis, when a patient does not
have to experience pain, physical and emotional discom-
fort. It is also due to the safety of the study because it ex-
cludes the possibility to contract blood-borne or tool-
borne infections. Non-invasive diagnostic methods can
be used, on the one hand, in outpatient settings, which
ensures their widespread use; on the other hand - in pa-
tients at the intensive care unit, because the severity of
patient's condition is not a contraindication for their con-
ducting. Currently, the study of exhaled breath conden-
sate (EBC) is one of the promising non-invasive methods
in pulmonology, cardiology, endocrinology and oncology.
EBC contains numerous components, the main of which
is exhaled condensed liquid: it constitutes 99% of the
volume of EBC. Only a small fraction of it contains non-
volatile molecules that can be hydrophilic and hydropho-
bic. During condensation, volatile, water-soluble particles
are adsorbed along with the liquid. EBC does not contain
cells, but there are many different biologically active sub-
stances that are produced by the cellular elements of the
airway mucosa, which has already been substantiated
(11, [2], [3].

A significant limitation of EBC study in clinical practice
is the absence of generally accepted standards for its
collection and examination of its content of biological
substances, which contain ultra-low concentrations.

The main ways to solve the problem are standardiza-
tion and development of unified approaches to the collec-
tion and analysis of EBC. On resolving these major is-
sues, we will obtain more evidence and effectiveness in
the application of this diagnostic method. A burst of sci-
entific and practical interest to this issue led to organiza-
tion of the target group of the American Thoracic Society
and the European Respiratory Society in 2001, with the
aim of development of recommendations for condensate
collecting, which were published in 2005 [1] with revi-
sions and amendments in 2012 [3] and 2013 [4]. At this
stage, the existing problems are solved by following the
ATS/ERS recommendations in EBC:

- standardization of terminology;

- studying the composition of EBC;

- description of the procedure for condensate collect-

ing.

The result of implementing the ATS/ERS recommen-
dations is the further development in this direction of non-
invasive diagnostics of diseases:

- serial production of special condensate collection
devices such as EcoScreen® (Jaeger Tonnies
Hoechberg, Germany); R-Tube® (Respiratory Research,
Inc., USA), and accessories - mouthpieces, saliva collect-
ing frame, nasal clamps, and others.

- the commonly accepted conditions for carrying out
the procedure of collecting EBC have been formulated:
the time of condensate collecting, the duration of the pro-
cedure, the amount of condensate, the temperature of
cooling during the collection of condensate and the tem-
perature for storage of samples, the intensity of exhala-
tion, the maneuver of exhalation, control of contamination
with saliva, body position during the procedure, preparing
the patient for the procedure (rinsing the mouth, absti-
nence from food and smoking).

- new substrates have been isolated in EBC: inter-
leukins, cytokines, chemokines, eicosanoids, erythropoi-
etin, adenosine, DNA and others.

Analyzing the modern recommendations, we devel-
oped the algorithm of the procedure for EBC collecting.

Specifications:

1. In order to collect EBC, it is permissible to use
commercial devices or self-made products. The best way
to carry out the procedure is to use commercial models of
condensers, since this allows us to avoid many problems.
Commercial models such as EcoScreen®, Jaeger, Ana-
con have an unidirectional valve that prevents accidental
cooling of the air from the condenser during inhalation,
which is important for preventing mixing of air. R-Tube®
is individual, it does not need to be disinfected. They ex-
clude the possibility of the release of detergent residue
into EBC, which also affects the composition of conden-
sate. The device must have a salivary collecting frame
with a mouthpiece, as it is important to control continu-
ously the contamination of the EBC with saliva, as it has
already been proven that contamination with saliva may
affect the level of various mediators in EBC. At the same
time, the use of filter is not recommended because it can
become a trap for molecules contained in exhaled air. As
a cooling component, one can use ice, ethanol, liquid ni-
trogen, and frozen metal tubes.

In the case of using a self-made device, it is neces-
sary to specify the detailed information about the appli-
ance (saliva collecting frame, its resistance, material of

" To cite this English version: Ya.M. Avramenko, O.A. Borzykh. Methodical approaches to collecting and analyzing the exhaled
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the condensation surface, cooling method, condenser
temperature, and their stability during the assembly pe-
riod).

The device is assembled before the procedure be-
gins.

2. Preparing the patient for the procedure:

- The study should be conducted in the morning
(8.00-12.00), on an empty stomach or at least 8 hours
after a light breakfast. When re-examining on another
day, it is preferable to conduct the study at the same time
of day.

- The patient must not smoke and drink alcohol within
24 hours [6].

- The patient must not take medications 12 hours be-
fore the procedure.

- Before launching the study, it is necessary to com-
prehensibly explain the patient the method of conducting,
to instruct the patient, and in case of need (for children,
elderly patients) to demonstrate the procedure, paying
attention to the intensity, duration of exhalation, periods
of rest, control of contamination with saliva).

- It is necessary to carry out the study at rest, at least
30 minutes after physical exertion. Before study, the pa-
tient must rest for 10-15 minutes.

- One should conduct research in clothing that does
not compress the thorax and the upper respiratory tract.
It is required to remove any foreign objects (dentures,
chewing gum, etc.) from the oral cavity.

- The patient is offered to carefully remove the traces
of possible contamination (saliva, cosmetics, food re-
mains) from the area of lips with a gauze cloth dipped in
distilled water, and then is asked to rinse the mouth for
three times with warm boiled water.

3. Condensate collection:

- Put the patient in a comfortable sitting position, in
the calm atmosphere, with the feeling of maximum com-
fort.

- Conduct the study with the use of a nasal clamp dur-
ing exhalation, the clamp is removed by the patient at
each inhalation through the nose.

- During the study, the patient must tightly hold a
mouthpiece with his/her lips, but must not close the
mouthpiece with the tongue or teeth during exhalation.

- On the average, 10—15 minutes are required to col-
lect 1-2 ml of condensate, under condition of the correct,
regular, not too slow exhalation through the mouth, inha-
lation only through the nose, without exhausting a pa-
tient. When collecting condensate, the flow of exhaled air
is always streamed directly to the chilled chamber where
it is collected in the form of condensate.

- If necessary, a re-examination can be done after a
rest in 30 minutes or postponed to another day. *

4. Storage and analysis of condensate

- Samples of CVD should be frozen immediately after
collection and stored at -70°C until the analyzes. If it is
planned to measure more than one marker, samples
should be collected in different test tubes, in order to
avoid further freezing / defrost cycles that can destroy
biological substances.

- Most mediators that are detected in EBC are con-
tained in ultra-low concentrations, and the measured val-
ues have a high variability. The potential solution to this
problem is concentration of samples, which allows us to
increase the sensitivity and reproducibility of the method.
For this purpose, lyophilization, resuspension and vac-
uum evaporation may be used, depending on the nature
of the biomarkers to be studied.
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Note * There are currently no studies showing the effect of respi-
ratory depression, the effect of cough (both random
and induced) during the procedure on the concentra-
tion of biomarkers in EBC. The volume of EBC does
not depend on the functional parameters of the lungs,
including the forced expiratory volume in 1 second
(FEV1) and forced vital capacity of the lungs (FVCL)
in healthy subjects and patients with broncho-
obstructive disease. There is currently no data indi-
cating a change in the concentration of markers in
EBC when changing the airway gauge, there is no
data on the potential impact of race, gender and body
position during the collection of EBC. "

Conclusions

1. Currently, due to the lack of national recommenda-
tions for the EBC in Ukraine, it is necessary to follow the
ATS / ERS recommendations [1].

2. Applying the above-mentioned algorithm, devel-
oped on the basis of the ATS / ERS recommendations,
one can significantly enhance the implementation of this
method for study in different fields of medicine and stan-
dardization of biomarkers analysis.
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LIPID PEROXIDATION AND ANTIOXIDANT PROTECTION IN PERIODONTAL
TISSUES UNDER THE ACTION OF LOCAL PATHOGENIC FACTOR ON GUMS IN
RATS EXPOSED TO MODELED SYSTEMIC INFLAMMATORY RESPONSE"

A.M. Yelins’ka, V.O.Kostenko
Ukrainian Medical Stomatological Academy, Poltava

The purpose of the work was to study the state of lipid peroxidation (LPO) and antioxidant system in periodontal tissues
under the influence of the local pathogenic factor on the gums in rats against modeled systemic inflammatory response
(SIR) reproduction. The study was carried out on 40 white male rats of the Wistar line weighing 180-220 g, divided into
4 groups: the 1% included intact animals, the 2™ was made up by animals subjected to SIR modeling, the 3 included
animals, which were subjected to modeled acute gingivitis by applying 5% sodium hydroxide (NaOH) solution onto their
gums, and the 4 group involved rats with acute gingivitis induced by 5% NaOH solution against modeled SIR. SIR was
induced by intraperitoneal administration of lipopolysaccharide Salmonella typhi (pyrogenalum) in a dose that stimulated
rise in temperature by 1.5 °C. During the following seven weeks of the experiment, rats were given 4 MPD / kg of body
weight once a week. To simulate the action of local pathogenic factor affecting the gums we used the modeled acute
gingivitis. For this purpose we irrigated the rats’ gums with 5% NaOH solution through 10 s. The simulation of SIR is ac-
companied by the development of decompensated LPO in periodontal tissues, by the decrease in their antioxidant poten-
tial as well as the activity of superoxide dismutase and catalase. The application of 5% NaOH solution onto the gums is
accompanied by the development of compensated LPO in periodontal tissues with an increase in the activity of superox-
ide dismutase and catalase. The application of 5% NaOH solution onto the gums against modeled SIR causes an in-
crease in the production of by-products of LPO in periodontal tissues and reduced their antioxidant potential, as well as
the activity of superoxide dismutase and catalase compared to separate simulations of SIR and acute gingivitis.

Key words: signal systemic inflammatory response, acute gingivitis, lipid peroxidation, antioxidant system, periodontium.

Metoro pobotu 6ys10 3'CyBaHHS CTaHy NEPOKCUAHOrO OKUCHEHHS ninigiB (I10J1) 1@ aHTUOKCUAAHTHOI CUCTEMM Y TKaHU-
Hax napodoHTa LypiB 3@ YMOB Aii MICLUEBOro naToreHHOro YHHWKAa Ha sICHa LypiB Ha TJ1i BIATBOPEHHS CUCTEMHOI 3ana-
JIbHOI Bianosigi (C3B). focnimkerHs 6y riposeaeri Ha 40 6innx wypax-camysix fiHii Bictap macoro 180-220 r, po3nogi-
JIeHNX Ha 4 rpyru: 1-1wa — iHTakTHI TBapuHm, 2-ra — nic/is siarBopeHHs C3B, 3-1a — nic/is anviikadii Ha sicHa 5% po3dunHy
rigpokcugy Hatpito (NaOH), 4-1a — nicas annikauii Ha sicHa 5% po3unHy NaOH Ha T/i BigTBopeHoi C3B. OCTaHHIO BiAT-
BOPIOBa/IN LUJISIXOM BHYTPILLHLOOYEPEBUHHONO BBEAEHHS Jlinonosicaxapmgy Salmonella typhi (riporeHan) y aosi, sika
cripysna y wypis niagsuLeHHro Temnepatypm Ha 1,5°C. 715 BiATBOPEHHS Aii MICLUEBOro naToreHHoro YnHHuKa Ha sicHa
BUKOPUCTOBYBA/IN MOAE/Tb FOCTPOIO FIHrIBITY. LLypam Ha scHa HaHocuim 5% po3umH NaOH LLISIXOM 3pOLLEHHS rPOTAroM
10 c. BiatBopeHHs1 C3B CyrnpoBOMKYETLCS PO3BUTKOM AeKkomrieHcoBaHoro 101y MaKux TKaHUHax napofoHTa, 3HWKEH-
HSIM Y HUX aHTUOKCUAAHTHOIO MOTEHLIasy, akTUBHOCTI CYNePOKCUMAANCMYTAa3N Ta KaTanasu. Arviikayis Ha sicHa 5% pos-
4yuHy NaOH CyrpoBOmAKYETLCS PO3BUTKOM KoMieHcoBaHoro 10J] y TKaHnHax napoaoHTa 3i 36I/IbLUEHHAM aKTUBHOCTI Cy-
NEPOKCUAANCMYTA3N Ta KaTasasu. HaHeceHHs Ha cHa 5% po3zunHy NaOH Ha 11 BiaTBOpeHoi C3B BUK/IMKAE 30i/IbLUEHHS
BTOpUHHUX 1pogyKTiB [10/1 y roMmoreHati M’aKkux TKaHuH rapofoHTa Ta 3MEHLLUEHHS Y HUX aHTUOKCUAAHTHOIO MoTeHLia-
J1y, aKTUBHOCTI CyrneEPOKCUAANCMYTAa3N Ta KaTa/siasu NMopiBHAHO 3 OKPEMUM BIATBOPEHHSIM C3B Ta rocTporo riHrisity.

KnroyoBi cnoBa: cucremHa 3anarnbHa BignoBiab, FOCTPUN TiHriBIT, NEPOKCUAHE OKUCHEHHS MiniaiB, aHTMOKCMAAHTHA CUC-
Tema, NapOAOoHT.

Introduction

Numerous literary reports have convincingly demon-
strated the role of derangements of oxidative metabolism
in the pathogenesis of stress, toxic, infectious and neuro-
dystrophic affection of periodontal lesions [2, 3].

We have shown an increase in the production of su-
peroxide anion radicals in periodontium tissues by mito-
chondrial and NADPH-dependent electron transport
chains of microsomes and nitric oxide synthase (NOS) as
well as by leukocyte NADPH oxidase in systemic inflam-
matory response (SIR). There has been revealed interfer-
ing the mechanism of autoregulation of the physiological
nitric oxide concentration in the periodontium that leads
to simultaneous increase in nitric oxide formation through

the NOS and nitrate / nitrite reductase mechanisms, re-
sulting in the development of oxidative-nitrosative stress
with rising peroxynitrite concentration [16].

Reactive oxygen and nitrogen species (ROS / RNS)
are known to initiate lipid peroxidation (LPO), which re-
sults in the disintegration in the connective tissues of pe-
riodontium and the inhibition of collagen synthesis [12].

Thus, free radical processes are a pathogenetic chain
that provides the connection between systemic somatic
pathology and the state of the oral organs and tissues.
Most of manifestations relating to the complex of meta-
bolic disorders caused by systemic inflammation are
closely interwoven with the leading pathogenetic links in

" To cite this English version: A.M. Yelins’ka, V.O.Kostenko. Lipid peroxidation and antioxidant protection in periodontal tissues un-
der the action of local pathogenic factor on gums in rats exposed to modeled systemic inflammatory response // Problemy ekologii ta
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the development and progression of chronic periodontitis
[4, 10, 15].

However, the state of metabolic processes in perio-
dontium under the conditions of combined action of gen-
eral (systemic inflammation) and local pathogenic factors
still remains unexplored.

The purpose of the work was to study the state of
LPO and antioxidant system in periodontal tissues of rats
under the influence of the local pathogenic factor (5%
sodium hydroxide solution) on the gums in rats against
modeled SIR reproduction.

Materials and methods

The study was carried out on 40 white male rats of
the Wistar line weighing 180-220 g, divided into 4 groups:
the 1% included intact animals, the 2™ was made up by
animals subjected to SIR modeling, the 3" included ani-
mals, which were subjected to modeled acute gingivitis
by applying 5% sodium hydroxide (NaOH) solution onto
their gums, and the 4" group involved rats with acute
gingivitis induced by 5% NaOH solution against modeled
SIR.

SIR was induced by intraperitoneal administration of
lipopolysaccharide (LPS) Salmonella typhi (pyrogenalum)
in a dose that stimulated rise in temperature by 1.5°C ac-
cording to the scheme [16]: during the first week, 4 mini-
mum pyrogenic doses (MPD) of 0.4 ug/kg of rat mass
were administered 3 times a week. During the following
seven weeks of the experiment, rats were given 4
MPD/kg of body weight once a week.

To simulate the action of local pathogenic factor af-
fecting the gums we used the modeled acute gingivitis
[6]. For this purpose we irrigated the rats’ gums with 5%
NaOH solution through 10 s.

The research was guided by the principles of bio-
medical ethics. The animals were decapitated with ethe-

real anesthesia in three days after the simulation of the
experimental models had been stopped. Soft tissues of
periodontium were the objects of the study.

The level of LPO in the tissues was evaluated by the
formation of a stained trimethine complex during the re-
action of tiobarbituric acid (TBA) and TBA-active products
before and after 1.5-hour incubation of homogenate in
the prooxidant iron-ascorbate buffer solution [13]. The
activity of the antioxidant system was assessed by in-
creasing in the concentration of TBA active products dur-
ing 1.5 hour incubation in iron-ascorbate buffer solution,
as well as by the activity of antioxidant enzymes — super-
oxide dismutase (SOD) and catalase [13].

The findings obtained were statistically processed. To
verify the normality distribution, the calculation of the
Shapiro-Wilk criterion was applied. If they corresponded
to the normal distribution, then the Student’s t-test was
used to compare independent samples. When the results
ranges were not subject to normal distribution, statistical
processing was performed using a nonparametric
method, the Mann-Whitney test. Statistical calculations
were performed using the "StatisticSoft 6.0" program.

Results and discussion

SIR modeling led to significant increasing of concen-
tration of compounds reacting with TBA before and after
incubation of homogenate in the prooxidant iron-
ascorbate buffer solution — by 93.8% (p<0.01) and 97.4%
(p<0.001) respectively (See table). The increment in
these compounds for incubation time nearly doubled (in
2.04 times, p<0.01) that is the evidence of considerable
decrease in antioxidant potential and the development of
decompensated LPO reduction in the periodontal soft tis-
sues. This is also confirmed by a decrease in the activity
of SOD and catalase — by 34.8% (p<0.01) and 46.4%
(p<0.001) respectively.

Table

Indicators of LPO and antioxidant system in periodontal tissues of rats exposed to the action of the local pathogenic factor against

modeled SIR (M+m, n=40)

Concentration of compounds reacting with thiobarbituric acid L -
Antioxidant enzymes activity
Groups of the animals studied umol/kg
P Before After Increment for incuba- SOD, Catalase,
incubation incubation tion time act. un. pkat/g
Intact animals 20.9+3.8 34.3+2.5 13.4+1.8 0.23+0.02 0.28+0.02
Animals with SIR 40.5£3.0 * 67.7t4.4 * 27.3t2.8 * 0.15+£0.01 * 0.15+£0.01 *
Animals after NaOH application 34.2£3.0 * 51.7+1.7 * 17.5£3.4 0.32+0.02 * 0.36+0.01 *
Animals with SIR after NaOH 54.64£3.2 *** [+ 8?;31;‘:;7 31;55:1-1 0-9?3&91 0-13f2-02
application 1**/ / 1**/ /

Note: * — p<0.05 compared with values of intact rats,
**— p<0.05 compared with values of the 2 dgroup,
***_ n<0.05 compared with values of the 3° group.

The application of 5% NaOH solution onto the gums
was accompanied with the increase in the concentration
of compounds reacting with TBA products before and
after incubation of homogenate in the prooxidant iron-
ascorbate buffer solution — by 63.6% (p<0.05) and 50.7%
(p<0.001) respectively. The increment in these com-
pounds through incubation time was unchanged. This
suggests the development of compensated LPO in the
soft periodontal tissues. Under this condition the activity
of both SOD and catalase was growing by 39.1%
(p<0.02) and 28.6% (p<0.01) respectively.

The application of 5% NaOH solution onto the gums
against SIR led to significant increasing of concentration
of compounds reacting with TBA products before incu-
bation of homogenate in the prooxidant iron-ascorbate
buffer solution that surpassed the results in the 2" and
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the 3" groups by 34.8% (p<0.02) and 59.6% (p<0.01),
respectively. The concentration of compounds reacting
with TBA products after incubation grew too by 27.3%
(p<0.05) and 66.7% (p<0.001) compared with the results
in the 2" and the 3" groups. The increment of these
compounds for incubation time by 80.0% (p<0.05) sur-
passed the relevant result in the 3™ group. This points
our much higher LPO level in periodontal tissues. This is
also proven by the lowering SOD activity by 46.7%
(p<0.01) and 75.0% (p<0.001) compared with the find-
ings in the 2" and the 3" groups, as well as by de-
creased catalase activity by 66.7% (p<0.001) compared
with the findings of the 3™ group.

In recent years, the development of SIR has been as-
sociated with the permanent activation of certain tran-
scription factors (NF-kB, AP-1) [5, 11]. NF-kB activation is
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also an important causative factor of the pathogenesis of
free-radical pathology of periodontium [1, 8] and disinte-
gration of its connective tissues [7]. The consequence is
the expression of genes of inflammatory cytokines, induc-
ible nitric oxide synthase, metalloproteinases, cellular
molecules adhesion, cyclooxygenase-2, etc., capable of
inducing ROS / RNS generation [14]. The development of
oxidative / nitrosative stress in periodontium tissues has
also been evidenced by our previous studies [16].

Thus, the preconditioning of the body by the introduc-
tion of LPS that is accompanied by the SIR development
creates the conditions for more considerable exhaustion
of the antioxidant system in the periodontal tissues under
local affection with chemical agent (5% NaOH solution).
This causes even greater activation of free radical proc-
esses, with the formation of a significant concentration of
secondary LPO products. Under these conditions, the
antioxidant system ceases to respond adequately, result-
ing in the development of the periodontal involution, the
formation of conditions for virtually unobstructed spread
of the inflammatory process, destruction of collagen fi-
bers and resorption of the alveolar process of the jaws [7,
9, 12].
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Conclusions

1. The simulation of systemic inflammatory response
is accompanied by the development of decompensated
lipid peroxidation in periodontal tissues, by the decrease
in their antioxidant potential as well as the activity of su-
peroxide dismutase and catalase.

2. The application of 5% NaOH solution onto the
gums (model of acute gingivitis) is accompanied by the
development of compensated lipid peroxidation in perio-
dontal tissues with an increase in the activity of superox-
ide dismutase and catalase.

3. The application of 5% NaOH solution onto the
gums against modeled systemic inflammatory response
causes an increase in the production of by-products of
lipid peroxidation in periodontal tissues and reduced their
antioxidant potential, as well as the activity of superoxide
dismutase and catalase compared to separate simula-
tions of SIR and acute gingivitis.
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We studied the effect of small subtoxic doses of sodium fluoride on the phospholipid composition of hepatocyte
membranes of 30 rats of the Wistar line in the subacute experiment. The analysis of the obtained results allows us to
confirm the disrution of the quantitative content of general and individual phospholipids in lipid extracts of hepatocyte
membranes, depending on the dose and duration of xenobiotic activity. The calculation of the ratio of the amount of
rapidly oxidizing phospholipid fractions (phosphatidylserine, phosphatidyl ethanolamine, phosphatidylinositol) to the sum
of severely oxidizing phospholipid fractions (sphingomyelin, phosphatidylcholine, lysophosphatidylcholine) with sodium
fluoride at a dose of 1/10 LD50 indicates a decrease by 1,4 and 2,3 times respectively on the 30th and 60th day of the
experiment, reflecting the depletion of the adaptive capacity of the liver cells. In case of sodium fluoride at a dose of
1/100 LD50, this factor increases by 1.2 times on the 30th day of the experiment, and on the 60th day it decreases by
1.6 times, which reflects the stresses of the adaptive potential with its subsequent breakdown.

Key words: sodium fluoride, phospholipid composition of hepatocyte membranes, phospholipid fractions, rats of Wistar
line.

Ha 30 wypax nonynsyii Bictap AOCTMKEHO B MAroCTPOMy AOCTIAI A0 Ma/mx CyOTOKCUYHUX [03 TOpuaY HaTpito Ha
oconinigHmi ckrian MembpaH renaroumnTie. AHasi3 ofepKaHNX Pe3y ibTaTiB [03BOJISIE CTBEPIPKYBATY PO MOPYLIEHHS
KiJIbKICHOrO BMICTY 3ara/lbHux Ta [HAMBIAYaIbHUX QOCOsInigiB y NinigHNX eKCTpakTax MembpaH renatoumnTis B 3a/1eX-
HOCTi Bl A03u Ta TPUBA/IOCTI Aii KCeHobioTuka. O6YUC/IEHHS KOEQILIIEHTA CriBBIAHOLIEHHS CYMU LLUBUAKO OKUCITIOBA/TbHNX
oconinigrux gpakuyivi (pocgatmanncepmry, ocpatmanneTaHonamiHy, GocgaTuaniiHoONTOMY) A0 CyMU BaXKKO OKM-
C/moBasnbHNX hocghoninigHux gpakuivi (CiHromiesniiny, gocgatuannxonivy, nizogociarnannixosiHy) npu aii gropugy
Hatpito y go3i 1/10 LDsy cBiguuTh rpo voro 3HmKeHHs B 1,4 1a 2,3 pasu BigrnosigHo Ha 30 — Ty 1a 60 — Ty [o6y ekcrie-
DPUMEHTY, O BIJOOPAXKYE BUCHAXXEHHS aAarTaliviHoro rnoTenLiasy KiaiTuH rnedviHku. Y Bunaaky 4ii oropuay Hatpio y 4o3i
1/100 LDsy yedi koegilieRT Ha 30 — Ty 406y eKcriepuMeHTY 30iblLyeTbCS B 1,2 pasa, a Ha 60 — Ty J06Y 3HWXKYETbCS B
1,6 pasa, 1o BiJOOPAXKYE HarpyXeHHS afantaLiiHoro roTeHLiasny 3 HacTyrmH1UM HOro 3puBoM.

Knroyosi cnoBa: dtopua HaTpito, docconinigHuin cknag mem6paH renaroumTis, dpocdoninigHi dpakuii, wypn nonynsuii Bictap.

Introduction dose of 1/10 LDso, the assessed phospholipid composi-

i ' h .
Relevance of the study of fluorine and its derivatives tion of hepatocytes' membranes has been represented

is due, above all, to the lack of in — depth evaluation of Material and methods

their biological activity. In particular, research papers are Studies were conducted on mature Wistar rats weigh-
mainly devoted to the study of some state organs and ing 18 —220 line g, which were held in the hospital
body systems that determine the formation of pathologi- vivarium. Rats were subjected to oral exposure using a
cal processes. For a better understanding of the patho- probe and aqueous soiutions of sodium fluoride (SF)
genic mechanisms of action of fluoride and its deriva-  onge daily for 60 days at doses of 1/10, 1/100 and 1/1000
tives, it is appropriate to conduct a comprehensive ap- LDso, which was respectively 20 mg/kg, 2 mg/kg and 0.2

proach to the study of the functional state of the organism
as a single self — regulating system.
As a mechanism that destabilizes cell membrane,

mg/kg body weight (SF average lethal dose for rats re-
ceived orally, is 200 mg/kg). The animals of the control
L e . o group were injected with the appropriate amounts of
lipid bilayer may render an excessive activity of LPO drinking water (n=10). Research conducted indicators on
against the background of antioxidant reserves. The re- 10, 20, 30, 50, 60 days after launching the experiment
sultis usually a change of physical and chemical proper-  (n=30). Each group included 10 animals (N=30). Animals
ties of biomembranes and membrane — active enzymes were euthanized by decapitation with guillotine knife and
and receptors that provide metabolic, transport, regula- pre — anesthetic thiopental sodium 50 mg/kg.

tory cell function. Given the preliminary results of studies To study of phospholipid composition in extraction of
on intensification of free radical processes and lipid per- hepatocytes lipids was performed with a mixture of chlo-
oxidation against the background of decreased activity of roform — methanol at a ratio of 1:2 followed by evapora-
antioxidant system in the liver of experimental animals tion in a stream of dry nitrogen separation of individual
under long — term sodium fluoride (SF), especially at a phospholipid fractions was performed by micro — thin
layer chromatography in a solvent system: hexane: di-

’ To cite this English version: I. L. Kolisnyk, I. Yu. Bagmut, A.V. Titkova, Yu. K. Rezunenko, S. N. Filipchenko. The damage of
membranes structure of hepatocytes in rats during fluoride intoxication // Problemy ekologii ta medytsyny. - 2017. - Vol 21, Ne 5-6. - P.
65—-66.
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ethyl ether: acetic acid (73:25:2 by volume) [1]. Identifica-
tion of phospholipids were conducted by standard solu-
tions and by specific reactions. Quantitative overall and
individual content in the lipid extracts were evaluated [2].
Value phospholipid fractions were calculated as a per-
centage of phosphorus phospholipid fractions of each
phosphorus to total lipids taken as 100%.

Statistical analysis of the results was carried out using
a computer application package for the processing of sta-
tistical information Statistica 6.1 (StatSoft, Inc., USA).

Results and discussion

On 30th day of SF oral administration to rats at a
dose of 1 SF/10LDsg there was a significant (p<0.001)
reduction in regard to easy oxidation phospholipid frac-
tions by 36% when contrasted to the comparison level of
phosphatidylethanolamine (PEA) against the background
of improbable reduction (p=0.059) by 22% of content of
phosphatidylinositol (Pl) and increase (p=0.762) by 7% of
phosphatidylserin (PS). As to the hard oxidation fractions
of phospholipids, in this time of observation we recorded
statistically significant (p<0.001) as contrasted to com-
parisons enhance of phosphatidylcholine (PH) 35% and
lysophosphatidylcholine (LPH) by 92% while reducing
sphingomyelin (SM) by 41%.

On the 60th day of the experiment, the effect of SF in a
dose of 1/10 LD50 resulted in significant when contrasted to
the comparison group decrease (p<0.001) in rats' hepato-
cytes content of PEA and Pl respectively by 60 and 57%. SF
level tended to false (p=0.059) reduction of 19%. At the time
of observation, we also found a significant increase
(p<0.001) of LPH and PH by 122% and 52%. Content of SM
under the action of SF in a dose of 1/10 LDsp on the 60th
day of exposure, statistically significant when contrasted to
the comparison, was reduced by 62%.

SF oral administration to rats at a dose 1/100 LDso was
accompanied by other changes in the dynamics of phos-
pholipid composition of hepatocytes. On the 30" day of ob-
servation of easy oxidation factions, there was a statistically
significant (p=0.004) increase as contrasted to the compari-
son found only in PHI — 42%, while improving PEA by 21%
was unlikely (p=0.104). Content of SF was practically un-
changed during this term. For severe oxidative phospholipid
fractions on the 30th day of dose administration SF 1/100
LDso we discovered a statistically significant (p<0.001) in-
crease of only LPH (43%). For CM and PH, we observed
probable changes as relative to the comparison group.

On the 60th day, the action SF in 1/100 LDsy dose re-
sulted in a statistically significant (p<0.001) reduction of PEA
and Pl by 40-48%. SF level was practically unchanged and
equal to the value of comparison. SF in a dose 1/100 LDsg
caused this increase in observation period (p<0.001) and
content of SF LPH respectively by 26 and 47%, and reduc-
tion (p<0.001) of SM on average by 40%.

Overall analysis of the results indicates a reduction of
easy oxidation (PEA, PIl) phospholipid membrane fractions
of rats' hepatocytes with an increase of heavy oxidation (PH,
LPH) in case of prolonged oral administration of SF in a
dose of 1/10 LDso. On the 60th day of SF toxification of rats
in this dose, we determined the opposite dynamics change:
reducing oxidative easy fractions (PEA, Pl) against the
background of increasing oxidative hard fractions (PH,
LPH). These changes are probably the result of the detected
increase in free radical processes and lipid peroxidation by
prolonged exposure SF. The results coincide with literature
data. Thus, it is proved that under current active free radical
processes, the number of phospholipids, which are com-
posed of polyunsaturated fatty acids — SF, PI, PEA [3] are
most dramatically reduced. Intensification of lipid peroxida-
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tion is usually accompanied by significant changes in the
composition and degree of oxidation of membrane phos-
pholipids, thereby reducing the activity of enzyme systems
and phospholipide—dependend leads to disruption of the in-
tegrity of the cell membrane lipid bilayer [4, 5.8]. We should
emphasize the significant increase in the long — term LPH
rats' toxification with SF, which has a strong cytolytic activity.
Particular attention should be paid to the changing content
of CM — one of the most resistant to peroxidation
phospholipide fractions [6 — 9]. For SF conditions of pro-
longed exposure, especially at a dose 1/10 DL50 in rats we
determined a gradual reduction of SM in the membranes of
hepatocytes that under the literature suggests chronic proc-
ess of free radical oxidation and lipid peroxidation [10].

Lipid molecules are important structural and func-
tional components of cell membranes; they regulate mo-
bility and activity of membrane proteins, identifying poten-
tial adaptation of cells [11].

Conclusion

Calculating coefficient ratio of easily oxidizing phosphol-
ipid fractions (SF, PEA, PI) on the amount of oxidative hard
PL fractions (SM PH, LPH) by the action of SF in a dose of
1/10 LDsp provides evidence of its decrease by 1.4 and 2, 3
times respectively on the 30th and 60th day, reflecting the
depletion of adaptive capacity of liver cells. In case of action
SF 1/100 LDsp dose of this factor on the 30th day of the ex-
periment, the reflecting tensions of adaptive capacity with
subsequent breakdown increased by 1.2 times, and on the
60th day it reduced by 1.6 times.
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L-APTTHIH: MILWH-AMIAIHO-TPAHC®EPA3A, SIK AJIbTEPHATUBHWUMA
BIOMAPKEP YPAXXEHHSI HUPOK MPU IHTOKCUKALII Y TBAPUH
B EKCMEPUMEHTI"

lTorosa T.M.
XapkiBcbka Meau4Ha akagemis nicnaauninoMHoil ocBiTH, Xapkis

Ha ceroaHswHmi AeHb UCrosib30BaHNe YE/I0BEKOM OBEDXHOCTHO-aKTUBHBIX BewecTs ([TAB) B pOMbILL/IEHHOCTY U Obi-
TOBOU XW3HU YPE3BbIYAVIHO PacripoCTPaHEHO. B CBA3M C 3TuM, BOMPOC UCCIEA0BaHNS TOKCuYeckoro Bosaevicteus [TAB
Ha oprarbl ¥ OpraHusM B LIE/IOM SB/ISIETCS aKTyasibHbIM. TakKe HeobXoAnMa PaHHsIS AMarHOCTUKA U3MEHEHWUV, BO3HM-
KaroLmx 1o BIIMSHUEM KCEHOOMOTUKOB. J1anposn-604 SBSETCS OAHUM M3 MHOMOYUCIEHHbIX MPEACTaBUTENEN HEUOHO-
reHHbix [1AB, KoTopbivi 6r1arofapsi 0COBbIM QUBUKO-XUMUYECKMM CBOMCTBaM LUMPOKO MWCIIO/b3YETCS B  XUMMWKO-
hapmaLeBTUYECKOV MPOMBILLIIEHHOCTU. 10 XUMUYECKUM XaPaKTEPUCTUKaM - 3TO C/IOXKHAS OpraHm4ecKasl CMechb oJIMOK-
CUMPOMUIIEHTTIONNOIIOB, KOTOPAasi XOPOLLO PacTBOPSIETCS B BOAE M OPraHUYECKNX PacTBOPUTESISX: aLETOHE U CrIUPTax.
Bbibop faHHOro KCeHOOMoTHKa Obl/1 06OCHOBAH OTCYTCTBUEM B HayYHOM /IMTEpaType AaHHbIX O MEXaHU3MAX €ro AevcT-
BUSI Ha PENPOAYKTUBHYIO CUCTEMY M HEOOXOANMOCTbIO Pa3paboTKu MPOrHOCTUHECKOU XapaKTEPUCTUKN MOTEHLMAE/IbHOV
OMNacHOCTY /151 HEJIOBEKA M TEM/IOKPOBHBIX XUBOTHbIX. B AaHHOM UCC/IEA0BaHMM Mbi CTPEMUITUCH BbISICHUTBL, Kak Jlanpos-
604 BmsieT Ha roKasartesin QyHKUMOHAIbHOrO COCTOSIHMS MOYEK B3POUTbIX KPbIC. TPEM SKCIIEPUMEHTAa IbHLIM rpyrnamM
KWBOTHbIX (10 camMLOB B KaXz0¥) BBOAWM BOAHLIVI pacTBop Jlanposa-604 B pa3/mqHbIx 403ax: NepBovi rpymne - B 403e
1/10 714350, BTopovi - B go3e 1/100 Ji450; tpetwii - B go3e 1/1000 JI[50. KceHobMoTuK BBOAWIM OANH Pa3 B CYyTKU C
OMOLLBIO XKEYLOYHOrO 30HAa B Tederne 30 aHev. KOHTposibHyro rpyriy coctasuin 10 CaMLoB KpbIC, HaXOAUBLUMXCS
Ha CTaHAapTHOM paunoHe BuBapusi 6e3 BeeAeHus Jlanpona-604. [is oLeHku TOKCUHYECKoro Aeuctamns Jlanpona-604 Ha
MOYKY ONPEAENSIIN COAEPKAHNE 00LLEro 6e/IKa, KpeaTuHUHE, MOYEBUHBI B CbIBOPOTKE KPOBU M MOHE KpbIC. [JonosiHu-
TE/IbHO OMPEAENAIN aKTUBHOCTL DEPMEHTA L-aprHuH. rIMUMH-aMUANHO-TPaHCEPa3bl B CbIBOPOTKE KPOBU KpbIC. BBe-
AeHne Jlanpona-604 B3poCibiM camuyam KpbIC rMPUBETIO K O/INIYPUM, runepasoTemmuy, ypemmu u rnpoTeNHypmm, a Takxe K
MOSIB/IEHUIO CIIELIMPUHECKOrO A/1S1 MOYEK hepMeHTa L-apruHuH: rMUnH-aMuanHO-TPaHC@hEPa3bl B CbIBOPOTKE KPOBM.
YpoBeHb L-apruHmH. ranymH-aMuanHO-TpaHc@epasbl B CbIBOPOTKE KPOBYM BO3PAcTasl C NoBbILLEHNEM A03b! Jlanpoia-604.
llony4eHa [OCTOBEPHas pa3HuLa M0 KOHUEHTpaumn L-aprHuH: rnyuH-aMuanHO-TPaHCQOEDPA3bl B CbIBOPOTKE KPOBU
MeXAy repBovi n BTOPOH, nepBovi n TpeTbes rpyrnamy. Cle4oBaTeIbHO, TOKcudeckoe Aevicteue Jlanpona-604 Ha Kpbic
npmMBOANIIO K METABOINHECKUM HAPYLLIEHUSIM B OPraHN3Me XUBOTHBIX, U B/IMSHNE OblI0 A0303aBUCHMbIM.

KnioueBble cnoBa: Jlanpon-604, noBepXHOCTHO-aKTVBHOE BELLECTBO, MOSMOSbI, CKOPOCTb KIy6o4YKOBOW chunbTpaumu,
KpeaTUHWH, MOYeBUHA, L-aprMHuH: rMumnH-aMmanHo-TpaHcdepasa, NoYKu.

Bctyn BMNMBAE Ha NOKA3HWKK YHKLIOHaNbLHOro CTaHy HUPOK
HawaKiB-LLypiB.

Bigomo, WO iHTOKCMKALINHMI CUHOPOM XapaKTepusy-
€TbCS HAKOMUYEHHAM B TKaHWHaXx i BionoriyHMx piguHax
opraHiaMy nNpOAYKTIB MOPYLUEHOro OOMiHY pevoBMH Ta
MeTaboniTiB, CyNpPOBOMKYETbCA  (DYHKUIOHANBHUMMN i
MOPONOriYHUMUN YPEKEHHAMWN OpraHiB Ta CUCTEM opra-
Hi3my. [ig Yac iHToKcKKaUiT BaXXNMBUM OETOKCUKALIMHUM
OpraHoM € HUpPKW. Ha CbOrogHAWHIN AeHb AN OUiHKK
YHKLiT HAPOK BM3HYaIOTb KpeaTUHIH B CMPOBATL KPOBI
Ta cedi 3 nNoganbWyM po3paxyHKOM BenuUMHW Kybou-
KoBoOI inbTpauii [10, 17, 19].

IcHye yHidhikoBaHui MeToq NabopaTopHOi AiarHOCTuW-
K1 pinbTpauinHoi YHKLiT HUPOK — BU3HAYEHHA KpeaTu-
HiHy B cupoBarTui KpoBi Ta cedi [4]. MeToq nonsrae y B3a-
emogii KpeaTuHiHy 3 MiKPUHOBOK KUCIOTOK Y MY>XHOMY
cepenoBuLLi 3 YTBOPEHHSIM TayToMepy nikpaTy KpeaTuHi-
HYy MomMapaH4yeBoro konbopy. Llen meton € Husbko crie-
LUMdIYHUM NpU NPOBEAEHHA aHanidy B BionoriyHux piau-
HaX, OCKiMNbKM NIKpMHOBA KMUCMNOTa B3aEMOLI€ 3 HekpeaTu-
HIHOBMMW XpOMOreHamm (NpoTeiHaMmu, rnioKo30t0, aleTo-
HoMm, OGinipyGiHOM, aLeTooLTOBOK Ta MipOBIHOrPaAHO
KMcnotamu) 3 yTBOPEHHsIM Cronyk, SiKi NOrMMHaKTL y Tin
camin AinsgHui, Wo 1 nikpat KpeaTuHiHy. 3aranom KoxHa

Ha cborogHiwHi AeHb y 3B'A3KY 3 NOLUMPEHNM BUKO-
PUCTaHHAM NOBEPXHEBO-aKTUBHMUX PEYOBUH Y NPOMMCIIO-
BOCTi i NoBYTOBOMY XXWUTTi € akTyanbHWM [OOCHIIKEHHS
TOKCMYHOrO BNAUBY JaHWX PEYOBWH Ha opraniam [14, 16,
18]. Y 3B’s13ky 3 UMM iCHYe HEOOXiaHICTb BMBYATK Ait0 no-
BEepXHeBO-akTUBHUX peyoBuH (IMAP) Ha opraHiam B uino-
My Ta OpraHvM OKpPemo, pPOo3pobnATW paHHI0 AiarHOCTMKY
3MiH, SIKi BUHUKaIOTb Mig BNNMBOM OaHUX KCEHOBIoTuMKIB.
OaHMM i3 YMCNEHHMX NpeacTaBHUKIB HeioHoreHHux MAP
€ Jlanpon-604, skuin 3aBaskn ocobnumeBum  hismko-
XiMiYHMM BNAacTMBOCTAM LUMPOKO BUMKOPUCTOBYETHCA B
XimMiko-papmaLeBTUYHOI NPOMMUCIIOBOCTi. 3a XiMiYHUMMU
XapakTepucTvkamu — Lie CKnagHa opraHiyHa cymill noni-
okcinponineHnonionos, 4o6pe po34uHHa Yy BOj i opraHi-
YHMX PO3YMHHMKAX: aueToHi Ta cnupTax. Bubip gaHoro
KCeHobioTMKa OyB 0OI'pyHTOBaHWUIA BIACYTHICTIO B HayKo-
Bill NiTepaTypi AaHWX NPO MexaHi3Mu 1oro Aii Ha penpo-
OYKTUBHY CMCTEMy i HeoOXigHICTIO pO3pOo6BKM MPOrHOCTUY-
HOI XapaKTepUCTUKM MOTeHUiNHOT HeGe3nekn anst noau-
HW i TENNOKPOBHMX TBapWH. Y AaHOMY AOCHIMKEHHI Mu
nparHynu 3'acyeaTu, Sk npeHatanbHa ais lNanpony-604

’ LumysaHHsi npu amecmauii kadpie: lNMonosa T.M. L-apeiHiH: eniyuH-amioiHo-mpaHcgepa3sa, sk anbmepHamusHull 6iomapkep ypa-
JKEHHS1 HUPOK rpu iHmokcukauii y meapuH e ekcriepumeHml. // [pobnemu exkonoeii i meduyuHu. — 2017. — T. 21, Ne 5-6. — C. 67-70.
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peYoBUHa, WO MaE akTUBHY METUMbHY rpyny, MOXe pea-
rysatu 3 nikpatom [15]. Y peakuito 3 ny>XHUM nikpaToMm
MOXe BCTynaTu TakoX aHTUKOAarynsHTu ( renapwvH, LuT-
pat, okcanar). KonvBaHHs piBHA KpeaTuHiHY y cupoBaTui
KpOBI BiAOyBaeTbCA He TirbKu NP HUPKOBIN HEJOCTaTHO-
CTi, ane i npu iHWux natonoriax. Tak, NigBULLEHHS BMiCTY
KpeaTuHiHy B CMpOBaTLi KPOBi BiAOYBaETLCA NMPU KULLKO-
Bill HENPOXiAHOCTI, LlyKpoBOMY AiaGeTi, naTonorii neviHku,
rinoyHKLii HAAHMPKOBUX 3aN03, riNnepTUPeosi, TakoX Npu
NOpPYLUEHHI PiBHA COMAaTOTPOMHOrO rOPMOHY, ronoayBaH-
Hi, M'930BiV AMCTpPOii, BENMKKX onikax [6].

Bigomo, wo depmeHT L-apriHiH: rniunH-amigiHo-
TpaHcdepasa — € opraHocrneundidyHum ong HUpok. L-
apridiH: rniynH-amigiHo-TpaHcdbepasa kartanisye nepLuy
peakuito CUHTE3y KpeaTuHy, a came nepeHeceHHs amiai-
HoBoi rpynn (-NH2- C=NH-) 3 L-apriHiHy Ha rniuvH 3
YTBOPEHHSAM NPOAYKTIB peakuii: L-OpHiTUHY i ryaHigmHou-
TOBOI KuncnoTu. lMNpouec BigOyBaeTbCA TiMbKM Y HUPKaX.
[ocnimKkeHHa nokasanu, LWo KpoB, ceya Ta TKaHWHWU nevi-
HKW, cepusi, MOCMYroBaHOi MyCKynaTypu, MO3KY, CenesiH-
KW, OpraHiB TPaBHOro TPaKTy TBapWH i MOAUHU HE aKTUBHI
3a BigHOLWIEHHAM [0 peakuii TpaHcamigiHyBaHHSA. Kpim
HUPKOBOI TKaHWHW, aKTUBHICTb L-apriHiH: rniyMH-amigiHo-
TpaHcdepasn BUABNEHA B TKAHWUHI NiALLNYHKOBOI 3ar103u.
OpaHak B MigLWnyHKOBIN 3ano3si hepMeHT 3B'a3aHni 3 Kri-
TUHHUMW CTPYKTYpPaMu MiLHiLLe, HK B HUPKaX, BHAcMigoK
Yyoro BiH He HaAXoAMTb B KPOBOOGIr NMpu 3anarneHHi i Ha-
6psiky uiei 3ano3un. Tinbky NpW NaHKPEOHEKPO3i L-apriHiH:
rniuvH-amigiHo-TpaHcdepasa Moxe OyTn BusiBrNeHa B
KpOBi. Ha niacTtaBi uncneHHux gaHux L-apriHiH: rhiguH
amigiHo-TpaHcdepasy BBaxalTb opraHocneumdivHum
depMeHTOM HMpok [12, 13].

Y pgaHoMy JOCRiMpKEeHHI MU NparHynu 3'acyBaTu sIKOK
Mipol0 BU3Ha4YeHHs bepMeHTy L-apriHiH: rniymH-amigiHo-
TpaHcdepasn mMoxe 6yTn BMKOpWUCTaHO, sik nabopaTtop-
HWIA TECT ANS OiarHOCTUKM YPaXKEHHS HUPOK, SKe BUHUKIO
nia aieto kceHobioTuka Jlanpon-604.

Po6ota € dparmeHtom HOP XMAIMO «MaToximMiyHi
MeXaHi3Mu fii pagioTOKCUHIB HA OpraHiam Ta NPUHLMNK iX
paHHbOI AiarHOCTUKN Ta KopekUii» (HoMep Aep)KaBHOI pe-
ectpauii Ne 0117U000589).

MeTa gocnifKeHHs:: yOAOCKOHanuUTK AiarHOCTUKY ypa-
XEHHS HMPOK 3a paxyHOK BUSIBMEHHA aKTUBHOCTI L-apri-
HiH: rMiLMH-aMigiHO-TpaHcdepasn y crMpoBaTLi KPOBi LLy-
piB NpW iHTOKCMKaLii B EKCNEPUMEHTI.

Marepianu i MeToau gocnipKeHHs

HocnimpkeHHa BMKOHaHI Ha 40 cTaTeBO3pinMx caMusx
wypis niHii Wistar sikom 3 micaui, 3 macoto Tina 180-210
r. YTpUMaHHs i MaHinynsuii 3 TBapvHamy 3AiMcHoBanm
BiANOBIAHO 4O «3aranbHUX eTUYHUX NPUHLUKUMIB ekcrepu-
MEHTIB Ha TBapuHax», (YkpaiHa, 2001), WO y3roaxeHi 3
«EBPONENCHKOID  KOHBEHLIEID MPO  3axucT XpebeTHMX
TBapwH, O BUKOPUCTOBYHOTLCA ANS eKCnepuMeHTanbHnx
Ta iHWKMX HaykoBux Uinew» (Ctpacbypr, 1986) [11].

TBapvH paHOoOMi30BaHO noAinunun Ha 4 rpynu no 10
LLIYpIiB B KOXHi: KOHTPOSIbHY Ta TPU eKCrnepuMeHTasnbHi.
Mogenb iHTOKCUKaLii BiATBOPIOBaNM LUNSAXOM BBEOEHHS
BOAHOro po3yuHy Jlanpony-604 wypam ekcnepvmeHTa-
nbHuUx rpyn. Wypam nepioi, Apyroi Ta TpeTbOol ekcrnepu-
MEHTanbHUX pyn BHYTPILUHLOLUYHKOBO BBOAMNW BOA-
HUM po34nH Jlanpony-604 y posi 1/10, 1/100 Ta 1/1000
N4 50 (12,5r/kr), BignoBiaHo, oavH pa3 Ha Aoby 3a go-
NOMOrOI0 LLTYHKOBOrO 30HAY Bnpogosx 30 AHie. KoHTpo-
NbHY (iHTakTHY) rpyny ctaHoBunu 10 camuiB LWypiB, sKi
nepebyBanu Ha CTaHO4apTHOMY pauioHi BiBapito, 6e3 BBe-
AeHns Jlanpony-604. TBapuH BCiX rpyn nomiwanv B me-
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TabonivHi KNiTkM i 36Mpanu cedy B yMOBaXx CMOHTAHHOro
aiypesy npotsarom gobw. Lypis gekanitysanu nig TioneH-
TanoBUM HapKO30M, SKUA BBOAWMAW BHYTPILLUHLOYEPEBHO
y [osi 20mr/kr, 36vpanu KpoB 3 MaricTpanbHUX CYAuH y
LEeHTpUdYXHI Npobipkun. Big KOXHOI 3 HOTMPLOX rpyn Ly-
piB OTpUManu 3pasku_CUpoBaTKW KpPOBi, AKy 3b6epiranm
npy TemnepaTtypi — 20 C. [nsa ouiHkM TOKCUYHOI Aji J1an-
pony-604 Ha HMPKK LLYpiB y cUpoBaTLi KPOBI BU3Ha4Yanu
BMICT 3aranbHOro npoTeiHy (KONopMMETPUYHUI MeTOoA,
GiypeToBuin), KpeaTuHiHy (KiHETUYHUIA MeToa Adde), ce-
YOBUHW (KonopumeTpuyHUA Metod no bBeptenort) [4]. Y
npobax cevi BM3HAYanM KOHLEHTpaLilo 3ararnbHOro npo-
TEiHy, KpeaTuHiHy, CEYOBUHWN Ha LMEPOBOMY CnekTpodo-
TomeTpi PD-303 (Apel, AnoHis), 3rigHO 3 iHCTPYyKUisMK 3
BMKOPWUCTaHHA CTaHOApPTHUX TecT-HabopiB peareHTiB
TOB «CnannJ1ab» (XapkiB, YkpaiHa).

PospaxoByBanu nokasHuKkM (PyHKLIOHANbHOro CTaHy
HWUPOK: Aiypes3 3a Joby Ta XBUMNWHY, LWBMAKICTb KIyOO4Ko-
BOiI hinbTpauii (LUK®D) 3a knipeHcomM eHOoOreHHoro kpea-
TUHiHY, KaHanbueBy peabcopbuito, iHAEKC KOHLeHTpauii
Ce4yoBWHM Ta KnipeHc cevoBuHu [1]. Kpim Toro, BusHava-
NN aKTUBHICTb L-apriHiH: rniynH-amigiHo-TpaHcdepasu,
KWW € opraHocneungivyHM AN HUPOK.

Ona pocnimkeHHsa akTMBHOCTI  L-apriHiH: - rmiumH-
amifiHo-TpaHcdepasu y cMpoBaTLi KpPOBi LLYpiB 3aCTOCO-
ByBasnu KONOPUMETPUYHNIA METOZ, 3anpornoHoBaHum Van-
Pilsum J.F. Ta yaockoHaneHuin TumoweHko O.M. [8]. Vo-
ro npuvHUMn metogy GasyeTbcs Ha TOMYy, WO L-apriHiH:
rmiunH-amigiHo-TpaHcdepasa katanisye, Sk nepeHeceHHs!
amifiHoBOI rpynu 3 L-apriHiHy Ha riuuH, Tak i NpUcKoproe
peakuitio NnepeHeceHHsa amigiHOBOI rpynu 3 L-kaHasaHiHy
Ha L-OpHITWH 3 nepeTBOpPeHHsM iX B L-apriHiH i L-kaHa-
BaHiH. YTBOpeHun L-apriHiH BUMIpIOIOTL Ha cnekTpodo-
TomeTpi (Npn A = 500 HM) 3 3aCTOCYBaHHSAM KOMbOPOBOi
peakuii Cakaryyi. 3a oTpumaHumun gaHumn byaysanu ka-
nidbpyBanebHWi rpadik.

CratuctmyHy o6pobKy OTpUMaHMX OaHUX NPOBOAUMM
3a ponomoroto nporpammn «STATISTICA 6.0». Pospaxo-
ByBanu cepeaHe apudpmetudHe (M), cepenHe kBagpatu-
YHe BiOXWNEHHs1 (0) Ta cepefH0 Noxubky cepegHbLOro
apudmeTmyHoro (m). OuiHKy MMOBIPHOCTI pi3HWLi cepen-
HiX BEMNWYMH y MOPIBHIOBaAHMX rpynax nposogunu 3a fo-
nomoroto kputepito CTtbtogeHTa (t). 3miHn BBaxkanu goc-
ToBipHUMMK npu p<0,05 [5].

Pe3ynbTaTy Ta iXx 06roBOpeHHs

B npoueci aHanisy nokasHukiB OyHKLIi HUPOK TBapWH,
AKki oTpumyBanu Jlanpon-604 BUABWNW Yy HUX 3HaYHI Bid-
XWUIMEHHSA Y MOPIBHAHHI 3 KOHTPOSbHOIO rPYMo LLypiB.
Tak, BcTaHoBneHo, wWo pobGoeui aiypes Ha 48,4%,
30,8%, Ta 21,6% € HwK4MM Y LWYypiB NepLioi, Apyroi Ta
TPETbOI eKCrepuMmeHTanbHUX rpyn, BiANoBiAHO, Yy nopis-
HSIHHI 3 iHTaKTHOLO rpynoto (Tabn. 1).

Y WypiB nepLioi rpynu eKcKpeLis KpeaTuHiHy i cevo-
BWHW OCTOBIpHO 3HM3Mnack B 1,8 Ta 1,9 pasis, BignoBsia-
HO, MOPIBHAHO 3 KOHTponeM. Y TBapuH ApYroi rpynu Bu-
SBUNKN BIpOrigHE 3HWKEHHSI BUAINEHHS, SIK KpeaTWHiHY,
Tak i ceyoBmHM y 1,5 pasu. Ak Hacnigok — niaBULLEHHSA
BMICTY KpeaTuHiHY i CEe4OBMHM B CMpOBATLi KpPOBi y TBa-
puH nepwoi rpynn B 2,1 Ta 3,2 pa3n, BignosigHo, a y
TBapwH apyroi rpynn — B 1,8 Ta 2,4 pasu, BignosigHo, no-
PIBHAHO 3 MOKa3HWKaMW LLypPiB KOHTPOMBLHOI rpynn. Takox
BUSBUMMW 3HWKEHHSA iHOEKCY KOHLIEHTpauii CevYoBUHWN Ta
KnipeHcy cevyoBuHM y 6,2 pa3n Ta y 12 pas, BignosigHo, y
TBapwWH NepLloi rpynu NOPIBHAHO 3 MOKa3HUKaMW iHTaKT-
Hux TBapuH. OTpuMmaHi pesynbTaTu CBig4YaTb NpPO 3HU-
JKEHHS1 aKTUBHOCTI BMAINEHHS NPOAYKTIB a30TUCTOro 06-
MiHY HUpKaMu.
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Tabnuus 1
Bnnue Jlanpony-604 Ha ¢insmpauitiHo-eudinbHy hyHKUi0 HUPOK wypie (M £ m)
pyna uiypis
MoKasHuKu KOHTpOmbHa MNepwa [Opyra TpeTta
(n=10) 1/10 NA50 1/100 NA50 1/1000 NMA50
(n=10) (n=10) (n=10)

Siarrj‘ﬁ"”"'” binok cuposarkm kpo- 68,52 + 3,14 51,48 + 2,10' 57,76 + 2,03" 62,89 + 2,80
KpeatwHin cupoBaTky Kposi, 42,38 +373 87,63 + 3,04’ 79,75 + 3,43" 51,30 + 4,20°
MKMOnb/n
Ce0B1Ha cHpoBaTKM KpOB, 5,72+0,38 18,33 £ 0,69" 13,47 £0,75' 7,73 £ 1,512
MMOnb/N
3aranbHui 6inok ceui, r/n 0,18 + 0,05 0,49 + 0,08’ 0,36 + 0,05 0,24 + 0,09°
KpeaTuHiH ceui, MKMorb/m 7374 + 297 4243 + 319 4987 + 314’ 6129 + 338°
CeyoBuHa Ceui, MMOb/T 83,26 + 1,99 43,27 + 2,65 55,78 + 2,56 79,18 + 2,36°
[Miypes 3a o6y, Mn 15,9+ 1,12 82+14 11,01 £ 1,16 12,53 £ 1,17°
Liypes, Mr/xs. 0,01104 + 0,00012 0,00569 + 0,00008' 0,00765 + 0,00017" | 0,00870 + 0,00005°
KD, mn/xs 1,92 + 0,05 0,276 + 0,08 0,478 + 0,06 1,039 + 0,087
KaHanbLeBa peabcopbuist, % 99,430 £ 0,062 97,938 £ 0,176' 98,399 + 0,158' 98,852 + 0,174%
'0”;‘9"0 KOHLEHTPALII CE40BMHN, 14,56 + 1,18 2,36+0,15' 4,14+ 0,26 10,24 + 1,58?
KnipeHc cevoBWHW, MN/XB. 0,1607 + 0,0053 0,0134 £ 0,001 6' 0,0317 0,00241 0,0891 + 0,001 9?
L-apriHiH: rniunH-amigiHo-
TpaHcdepasa CUpoBaTKM KPOBI, - 39,73+2,15 21,88+2,66° 2,84+0,16°
MKMoOnb/cn

lMpumimka: 1 - NOpieHSIHO 3 KOHMPOsILHOK 2pyroto (p < 0,05);
2 — ropigHsIHO 3 nepworo 2pyrnoto (p < 0,05).

MigBuULLIEHHS KOHLIEHTpaLii Ginky B cevi B 2,7 pa3 Ta B
2 pasu npy 0AHOYACHOMY NOrO 3HWWKEHHI Ha 25% Ta 17%
B CMpoBaTUi KPOBi y AOCAiAXYBaHWX TBApWH NepLloi Ta
Opyroi rpynu, BiANOBiAHO, BKa3ye Ha NOpYLUEHHS Kybou-
KOBOI (PinbTpaLii, Aka XapakTepu3yeTbCa 3HWKEHHAM B 6
Ta 4 pasu, BignoOBIgHO rpyni, KNipeHCy KpeaTuHiHy B Nopi-
BHSHHI 3 NOKa3HUKaMW LLypiB KOHTPONbHOI rpynu. BkasaHi
3MiHM cBig4aTb NPO BUpPaXeHy rinonpoTeiHeMmilo y Lwypis
OaHnX eKkcriepuMeHTanbHUX rpyn.

BeegeHHsa Jlanpony-604 cnpuymMHUNO BUHUKHEHHIO Ti-
nepasoTemMii y LWypiB, WO MOXHa MOACHUTA 3HAYHUM
3HWKEHHAM BMBEAEHHS a30TOBMICHWX NPOAYKTIB MeTa-
6oniamy. Hawbinbll BMCOKI 3HAYEHHSI a30TOBMICHUX pe-
YOBWH B CUpOBAaTLi KPOBi 3apeecTpoBaHi y rpyni Lypis,
wo otpumanu gosy Jlanpona-604 1/10 Ji4 50. BuasneHi
3MiHM BKa3yloTb Ha CTYMiHb TSXKKOCTi TOKCUYHOIO MOLLKO-
DPKEeHHs1 HUpoOK nig gieto Jlanpony-604 y gosi 1/10 J1 50.

AHanizytoun pesynbtati GioXiMiYHUX JOCHIMKEHD CU-
pOBaTKM KPOBi Ta Cevi LypiB BCTAHOBMEHO, WO Jlanpon-
604 y pnosax 1/10 ta 1/100 JIA50 cnpuymHuB CyTTEBI 3Mi-
HN MOKAa3HWUKIB (PYHKLIOHANbHOrO CTaHy HUPOK TBapwH
nepwoi Ta Apyroi ekcnepumeHTanbHux rpyn. [lopibHi
3MiHU crocTepiranuca cepen NnokasHUKIB OyHKUIT HUPOK
WypiB TPETbOI rpynu, NpPoTe BOHW Manu TeHAEHLiNHWUA
xapaktep. Tak, BMIiCT KpeaT/HiHy Ta CEYOBWHM Y CMpOBa-
TUi KPOBi camLUiB, iIHTOKCMKOBaHMX Jlanponom-604 y posi
1/1000 nigeuwmees Ha 21% T1a 35%, BigNOBIOHO, @ KOH-
LUeHTpauis 3aransHoro 6inka sHuannacs Ha 8,2%, nopie-
HSAHO 3i LLypamu KOHTPOSbHOT rpynu.

MosiBa cneundiyHoro depmeHTy L-apriHiH: rmiyuH-
amigiHo-TpaHcdepasm y cupoBaTui KpOBi LUYpIB eKkcre-
pUMEHTanbHUX rPyn CBiAYMTb MPO HEraTUBHWWA BMMWB
JTanpony-604 Ha Hupku TBapuH. Byno 3’sicoBaHo, Lo 36i-
NbLUEHHA 0031 AOCHiAKYBaAHOro Nomniony Cnpuse Biporia-
HOMY 3pPOCTaHHIO aKTMBHOCTI L-apriHiH: rniumMH-amigiHo-
TpaHcdepasmn y cupoBaTLi Kposi WwypiB. [NosBa Ta 36inb-
WEHHs1 aKTMBHOCTI  L-apriHiH:  rniynH-amigiHo-TpaHc-
depasm B cupoBaTLUi KpPOBi OOCNIOHWX LUYpIB BKasye Ha
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[OECTPYKTMBHI npoLecy, Wo BiabyBanucs B NapeHxiMi Hu-
POK eKkcnepuMeHTanbHMX LLypIB.

PiBeHb L-apriHiH: rniunH-amigiHoTpaHcdepasn y cu-
poBaTLi KpOBi LLYypiB 3MiHIOBABCA 3anexHo Big Ao3n Jlan-
pony-604. OTpumaHa BiporigHa pisH1US BMICTY L-apriHiH:
rmiynH-amigiHoTpaHcdepasm y CUpoBaTLi KpPOBi LUypiB
nepLUoi Ta Apyroi, NepLuoi Ta TepToi rpyn.

MopiBHANBHWIA aHani3 MiXX NoKa3HWKaMu TBapwH eKc-
nepvMeHTanbHUX rpyn Bkasas, L0 36inblleHHs Jo3u Jla-
npony -604 npusBoguno o MosiBU OOCTOBIPHOI Pi3HWMLI
MDK MOKa3HWKaMu LUypiB NepLuioi Ta TpeTboi rpyn. Tak,
[o6oBui Aiypes, WBMAKiCTb knyboukoBoi dinbTpauii, 6ys
Hwk4e B 1,5 Ta B 3,7 pa3n, BigNoBiaHO, y camuiB NepLuoi
rpynv B NOPIBHSHHI 3 camusaMu TPETLOI rpynu. Y cupoBsa-
TLi KPOBi camuiB NepLuoi rpynu KOHUEHTpaLis KpeaTuHiHy
Ta Ce4OoBWUHM BiporigHo nepesuwyBaB B 1,7 Ta B 2,3 pa3u,
BiNOBIQHO, MOKa3HWKM TBApWH TPETbOI rpynu. BiomivyeHa
OOCTOBIpHA PIi3HMLA MK KOHLEHTpauisiMyM  3aranbHoro
6inKy y cupoBaTKax KpoBi LLLypiB NepLUOi Ta TPETbOI rpyn.

BesegeHHsa BogHoOro posdnHy Jlanpony-604 Bnpoaosx
30 pHiB npu3Beno [0 NOpYyWeHHA  inbTpauinHo-
BUAINbHOI (OYHKLiT HAPOK, WO CTano Hacnigkom crneuundi-
YHOTO TOKCWYHOrO BMMMBY WMOro MetaboniTiB (KETOHM,
aueToH) Ha Hupku [2, 7, 9].

TakMM YMHOM, Yy OOCNIMKEHHI BUSABNEHO LOCTOBIpPHE
NiABULLEHHS PIiBHA KpeaTWHiHY, CEeYOBWHW B CUMPOBATLi
KpOBi TBapwH nepLloi Ta Apyroi rpyn nig snnveom Jlan-
pony-604, nopiBHAHO 3 KOHTponem. Lle Bkadye Ha nopy-
LUEHHS BMBEAEHHS MPOAYKTIB a30TMCTOro 0bMiHy HuUpkKa-
MW TBapWH UMx rpyn. 3a nokasHukamu GioxiMmiyHOro aHa-
ni3y cMpoBaTKM KPOBi Ta Cedi LypiB 3'AcyBanu, WO BBe-
neHHs Jlanpony-604 y gosax 1/10 i 1/100 J1450 Bnpo-
posx 30 OHiB NpM3BENO A0 BipOrigHOro 3MEHLUEHHS 4O-
6oBoro pjypesy B 1,9 Ta 1,4 pasn, BignoBigHo, y nopie-
HSAHHI 3 KOHTPOMbHUMM 3HAYEHHAMM, i, SIK Hacnigok, Ao
3HWKEHHS KNIPEHCY eHO0reHHOro KpeaTuHiHy.

PesynbTtaTom TOKCuYHOI Ain Jlanpony-604 ctano npu-
FHIYEHHS HUPKOBOI EKCKpeLil KpeaTuHiHY Ta CeYOBWHMW,
KaHanbLeBoi peabcopbuii, BTpaTa binka i3 ceveto Ta no-
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aBa  crneundiyHoro  depmeHTy  L-apriHiH:  riuuH-
amigiHoTpaHcdepasun. Brnnue Jlanpony-604 Ha napeHxi-
My HMPOK MOXe 3giicHioBaTn 6e3nocepegHbLO cam noni-
on, abo 1oro metabonitn. 3 HayKOBMX AaHWX NPO Mexa-
Hi3M HECnpuATNMBOro BMMMBY MONIONIB Ha XWUBI OpraHis-
MK BigomMo, Wwo MAP npuckoptooTb NEPEKNCHE OKUCTIEH-
HSl KMITUHHUX MembpaH. PesynbTati focnimKeHb iHLINX
HayKoBUiB cBigyaTb MpPO Binbl TOKCUYHY Ta PYMHIBHY
Jito, SIKy MaroTb NPOAYKTU po3naay i MeTaboniTv nonionis
[2,3,9]. OTpumaHi gaHi gaTb NigcTaBu Ans noganbLunx
eKcnepvMeHTanbHMX AOCNiMKEHb MexaHi3my Aaii nanpo-
ny-604 opraHiam B Linomy.

BUCHOBKM

Ha nigctaBi oTpMMaHux pesynbTaTiB JOChiMKeHb Al
JTanpony-604 Ha HypKuK WypiB NiHii Bictap Moxnueo 3po-
OGUTN HACTYMHi BUCHOBKW:

1. BeepeHHs Jlanpony-604 y posax 1/10 ta 1/100
J18 50 wypam niHii Bictap CNpUYMHWUIO TOKCUYHE MOLLKO-
[KEHHS HUPOK TBapWH, WO CUMNTOMaTUYHO NPOSBUIIOCS
onirypieto, rinepasoTeMielo, ypeMieto Ta NPoTeiHypieto.

2. [is Nanpony-604 mana 40303aneXxHuin xapakTep.

3. Tak, 9K JocnimKyBaHUA NOKasHUK — dpepMeHT L-
apriHiH: rmiuMH amigiHoTpaHcdepasa € opraHocneumdiy-
HUM AN9 HUPOK, TO MOro nosiea y cupoBaTLi KpoBi CBiA-
YUTb NPO NATOMNOrYHWI CTaH HUPOK.

4. JlabopaTopHy AiarHOCTUKY MaTosnorii HUPOK TBa-
PUH MOXHa MONINWWTX 33 AOMNOMOrOK BU3HAYEHHs L-
apriHiHy: rmiynH-amigiHoTpaHcdepasm B cupoBaTLi KPOBi.
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ENGLISH VERSION: L-ARGININE: GLYCINE-AMIDINOTRANSFERASE AS AN
ALTERNATIVE BIOMARKER OF ANIMAL RENAL DAMAGE IN EXPERIMENTAL
INTOXICATION"

T.M. Popova
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

Nowadays, surfactants are actively used in industry and household life. In this regard, the issue of studying their toxic
effects on organs and the entire body is relevant. Early diagnosis of changes caused by xenobiotics is also necessary.
Laprol-604 is one of numerous non-ionic surfactants, which due to its special physical chemical properties is widely used
by the chemical-pharmaceutical industry. According to chemical properties, it is a complex mixture of organic poly-
oxypropylene polyols that are readily dissolved in water and organic solvents: acetone, and alcohols. This xenobiotic was
selected due to the absence of data on reproductive effect in the scientific literature and the need to develop a prognosis
of potential hazard to humans and warm-blooded animals. In this study, we strived to find out how laprol-604 influences
on the functional state of adult rat kidneys. Three experimental groups of rats (10 male rats in each) were administered
various doses of laprol-604 water solution: the first group was given 1/10 LD50; the second group - 1/100 LD50; the
third group - 1/1000 LD50. The xenobiotic has been administered once daily by gavage at doses for 30 days. The control
group consisted of 10 male rats on a standard ration of the vivarium without Laprol-604 administration. The laprol-604
toxic effect on the rat kidneys was estimated by determination of the concentration of total protein, creatinine, urea in
serum and urine of rats. L-arginine: glycine amidinotransferase was additionally determined in the serum of rats. Ad-
ministration of laprol-604 led to oliguria, hyperazotemia, uremia, and proteinuria as well as to the appearance of renal
specific enzyme — L-arginine: glycine amidinotransferase in the serum of adult male rats. Therefore, the toxic impact of
Laprol-604 on rats led to metabolic disturbances in animals, and the effect was dose-dependent.

Keywords: Laprol-604, surfactant, polyols, glomerular filtration rate, creatinine, urea, L-arginine: glycine amidinotrans-

ferase, kidneys.

Introduction

Nowadays, surfactants are widely used in the industry
and household life. The study of the toxic effects of these
substances on the organism is relevant [14, 16, 18]. Early
diagnosis of changes caused by xenobiotics is also nec-
essary. Laprol-604 is one of nhumerous non-ionic surfac-
tants, which due to its special physic-chemical properties
is widely used by the chemical-pharmaceutical industry.
According to chemical properties, it is a complex mixture
of organic polyoxypropylene polyols that are readily dis-
solved in water and organic solvents: acetone, and alco-
hols. In this study, we tried to find out how laprol-604 in-
fluences on the functional state of adult rat kidneys. It is
known that the intoxication syndrome is characterized by
the accumulation of disturbed metabolism products in the
tissues and accompanied by functional and morphologi-
cal damage of the organs and their systems. Kidney is an
important detox organ during intoxication. Nowadays, the
creatinine concentration is determined in blood serum
and urine, then the glomerular filtration value is calcu-
lated to assess the renal function [10, 17, 19]. There is a
unified method for laboratory diagnosing of the renal fil-
tration function; it involves creatinine determination in se-
rum and urine [4]. The method is creatinine reacts with
picric acid to form tautomer of creatinine picrate of or-
ange color; reaction occurs in alkaline medium. This
method is low specific for analyzing in biological fluids,
because picric acid interacts with non-creatinine chro-
mogens (proteins, glucose, acetone, bilirubin, acetoacetic
and pyruvic acids) to form compounds can absorb in the
same region as creatinine picrate. In general, if a sub-
stance has an active methyl group, it can react with a
picrate [15]. Anticoagulants (heparin, citrate, oxalate) re-
act also with an alkaline picrate. The serum creatinine
concentration change occurs during renal failure as well
as other pathologies. Thus, the serum creatinine has

been increased during the intestinal obstruction, diabetes
mellitus, liver pathology, adrenal hypofunction, hyperthy-
roidism, as well as in case of disturbance of the level of
growth hormone, starvation, muscular dystrophy, exten-
sive burns [6].

It is known, that L-arginine: glycine amidinotrans-
ferase is the renal-specific enzyme. L-arginine: glycine
amidinotransferase catalyzes the first of the two reactions
in creatine biosynthesis, transfers the amidino group
(-C(=NH)NH2) from L-arginine to glycine yielding L-
ornithine and guanidinoacetate. The process occurs in
the kidneys. Studies have reported that blood, urine and
tissues of the liver, heart, muscles, brain, spleen, diges-
tive system organs of animals and humans are not active
with respect to the reaction of transfer of amidino group.
In addition, the activity of L-arginine: glycine
amidinotransferase is found in pancreatic tissue. How-
ever, L-arginine: glycine amidinotransferase is linked
stronger with pancreatic cellular structures than with the
kidney cells, and this enzyme cannot enter to the blood-
stream during inflammation and swelling pancreas. In
case of pancreatic necrosis L-arginine: glycine
amidinotransferase can be detected in the blood. Numer-
ous data support that L-arginine: glycine amidinotrans-
ferase is the renal-specific enzyme [12, 13].

In this study, we elucidated the determination L-
arginine: glycine amidinotransferase can be used as a
diagnostic laboratory test of kidneys that were damaged
by xenobiotic such as Laprol-604.

The aim of this study was to improve the kidney da-
mage diagnostics by the way reveal the activity of L- ar-
ginine: glycine amidinotransferase in the serum of rat
blood during experimental intoxication.

Materials and methods

The study was performed on forty adult male Wistar
rats were 3 months old. They had 180+200g body weight

" To cite this English version: T.M. Popova. L-arginine: glycine-amidinotransferase as an alternative biomarker of animal renal dam-
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at study start. All the procedures were performed accord-
ing to "General ethical principles of experiments on ani-
mals"(Ukrainian, 2001) that agreed with European con-
vention for the protection of vertebrate animals used for
experimental and other scientific purposes. Strasbourg,
18.03.1986 [11].

Males were randomly divided into four groups (10
animals in each group): control and three experimental
groups. The model of intoxication was produced by oral
administration of water solution Laprol-604 to rats of ex-
perimental group. Laprol-604 has been administered to
male rats once daily by gavage at doses of 1/10, 1/100
and 1/1000 LD50 (median lethal dose) — 12.5g/kg, re-
spectively is the 1-st; 2-nd and 3-rd group for 30 days.
The control group consisted of 10 intact male rats were
kept on a standard diet, without Laprol-604 administra-
tion. Animals were placed in metabolic cages in order to
collect 24-hour urine. Rats were euthanized by intraperi-
toneal administration of thiopental (20 mg/kg) and subse-
quently decapitated. Trunk blood was collected in centri-
fuge tubes. Blood serum samples from each of the four
rat groups were obtained and stored at a temperature —
20 C.

The serum total protein content was determined by
biuret method, creatinine was found by kinetic Jaffe
method, urea was measured by colorimetric berthelot
method for assessing the Laprol-604 toxic effect on rat
kidneys [4]. Concentrations of total protein, creatinine,
and urea were determined in urine samples using a spec-
trophotometer PD-303 (Apel, Japan), according to in-
structions for using test kits of reagents LLC SpinLab
(Kharkiv, Ukraine). The indicators of the renal function:
diuresis per day and minute, glomerular filtration rate
(GFR) on the clearance of endogenous creatinine, tubu-
lar reabsorption, urea concentration index and urea
clearance were calculated [1]. In addition, the activity of

L-arginine: glycine amidinotransferase is kidney-specific
enzyme was determined. To investigate the activity of L-
arginine: glycine amidinotransferase in rat blood serum
used the colorimetric method proposed by Van-Pilsum
J.F. and improved by Tymoshenko O.P. [8]. Method
based on the ability of L-arginine: glycine amidinotrans-
ferase catalyzes as the transfer of an amidino group from
L-arginine to glycine as accelerates the transfer of the
amidino group from L-canavanin to L-ornithine, resulting
in L-canavanin and L-arginine, respectively. The pro-
duced L-arginine is measured by a spectrophotometer (at
A = 500 nm) using the Sakaguchi color reaction. A cali-
bration curve was created using data of this reaction.

The present study is a fragment of the scientific
research work of the KhMAPE "Pathochemical
mechanisms of radiotoxins impact on the body and the
principles of their early diagnosis and correction" (state
registration number Ne 0117U000589).

The statistical data processing was carried out by us-
ing the STATISTICA 6.0 software. The average (arithme-
tic mean) (M), squared deviations from the mean (o) and
standard error of the mean (m) was calculated. Student’s
t test was used to detect differences between independ-
ent groups of normally distributed variables; difference
between groups was considered statistically significant at
p<0.05 [5].

Results and discussion

While the indicators of animal renal function were
analyzed, the significant deviations of kidney function
were found in rats which were exposed to Laprol-604
with as compared to the control rat group. Thus, daily
diuresis was found to be lower by 48,4%, 30,8%, and
21,6% in the rats of the first, second and third experimen-
tal groups, respectively, than in rats of the intact group
(Table 1).

Table 1

Effect of Laprol-604 on the kidney excretory function of adult Wistar rats (M+ SEM)

Group of rats
First grou Second grou Third grou
Parameters C°”(t;2'1%r)°“p 1110 LD50 7100 LD5O 111000 LDS0
(n=10) (n=10) (n=10)

Serum total protein, g/l 68,52 + 3,14 51,48 + 2,10 57,76 + 2,03" 62,89 + 2,807
Serum creatinine, mmol/| 42,38 + 3,73 87,63 + 3,04 79,75 + 3,43 51,30 + 4,20°
Serum urea, mmol/l 5,72+0,38 18,33 + 0,69' 13,47 + 0,75 7,73+ 1,51
Urine total protein, g/l 0,18 + 0,05 0,49 + 0,08’ 0,36 + 0,05 0,24 + 0,09°
Urine creatinine, pmol/l 7374 + 297 4243 + 319 4987 + 314’ 6129 + 3382
Urea in urine, mmol/l 83,26 + 1,99 43,27 + 2,65 55,78 + 2,56 79,18 + 2,36°
Daily diuresis, ml 15,9+ 1,12 82+14 11,01 £ 1,16 12,53 + 1,17°
Diuresis, ml/min 0,01104 + 0,00012 0,00569 + 0,00008' 0,00765 + 0,00017" 0,00870 + 0,00005°
GFR, ml/min 1,92 + 0,05 0,276 + 0,08 0,478 + 0,06 1,039 + 0,087
Tubular reabsorption,% 99,430 + 0,062 97,938 + 0,176' 98,399 + 0,158' 98,852 + 0,174%
ggdn%d urea concentra- 14,56 + 1,18 2,36+0,15' 4,14 £ 0,26 10,24 + 1,582
Urea clearance, ml/min 0,1607 + 0,0053 0,0134 + 0,0016" 0,0317 + 0,0024" 0,0891 + 0,0019°
Serum L-arginine:
glycine amidinotransferase, - 39,73+2,15 21,88+2,66° 2,84+0,16°
pmol/ sec ¢ |

Note 1 - compared to the control group (p <0,05);
2 - compared to the first group (p <0,05).

In rats of the first group, the excretion of creatinine
and urea significantly decreased by 1,8 and 1,9 times,
respectively, as compared with the control. In animals of
the second group, a significant reduction in the release,
both creatinine and urea, by a factor of 1,5 was found. As
a result, the increase in the level of serum creatinine and
urea in the animals of the first group was 2,1 and 3,2
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times, respectively, and in animals of the second group —
1,8 and 2,4 times, respectively, as compared with the
rats of the control group. Also, a decrease in the urea
concentration and urea clearance index was found to be
6,2 times and 12 times, respectively, in the animals of the
first group, as compared to the indices of intact animals.
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The obtained results testify that excretion of nitrogen me-
tabolism products by the kidneys was decreased.

While the urine protein concentration was increased
by 2,7 and 2 times, the serum protein content was re-
duced by 25% and 17% in the first and second animal
groups, respectively. Disturbance in glomerular filtration
was characterized by decreased creatinine clearance by
6 and 4 times, respectively, in the first and second
groups as compared to the rat control group. The indi-
cated changes demonstrate a marked hypoproteinemia
in these experimental rat groups.

The administration of Laprol-604 caused hyperaro-
temia in rats. It can be explained by a significant de-
crease in the excretion of nitrogen metabolism products.
The highest values of serum nitrogen substances were
registered in rat group treated by 1/10 LD 50 of Laprol-
604. The revealed changes indicate the severity of toxic
kidney injury due to Laprol-604 at a dose of 1/10 LD 50.

Biochemical analysis of rat blood serum and urine re-
vealed that Laprol 604 at doses of 1/10 and 1/100 LD50
caused significant kidney functional changes in the first
and second experimental animal groups. The similar
changes were observed in the renal functional parame-
ters of third group. Thus, the creatinine and urea content
was increased by 21% and 35%, respectively, in serum
of male rats treated with Laprol-604 at a dose of 1/1000
LD50 but the total protein concentration was decreased
by 8,2%, as compared to control group rats. The appear-
ance of kidney-specific enzyme is L-arginine: glycine
amidinotransferase in the blood serum of experimental
rats evidences to adverse influence of Laprol-604 on
animal kidneys. It was found that increasing dose of the
studied polyol significantly contributes to elevation of L-
arginine: glycine amidinotransferase activity in the serum
of rats. The appearance and elevation of serum L-
arginine: glycine amidinotransferase activity indicates de-
structive processes in the renal parenchyma of experi-
mental rats. The L-arginine: glycine amidinotransferase
level in the serum of rats varied depending on the dose of
Laprol-604. L-arginine: glycine amidinotransferase con-
tent was obtained significantly different between blood
serum of rats the first and second, first and third groups.
Thus, daily diuresis and GFR were lower by 1,5 and 3,7
times, respectively, in the rats of the first group than
these data in male rats of the third group.

The concentration of creatinine and urea in blood se-
rum of the first rat group were significantly exceeded by
1,7 and 2,3 times the corresponding indices of the third
animal group. There was a significant difference in the
concentration of blood serum total protein between the
first and third rat groups. Consumption of the Laprol-604
aqueous solution during thirty-days resulted a distur-
bance of the renal filtration-excretory function due to its
metabolites (ketones, acetone) specific toxic influences
on the rats kidneys [2, 7, 9].

Therefore, the study revealed the serum creatinine
and urea levels in first and second animal groups ex-
posed to Laprol-604 were increased significantly as com-
pared to controls (p<0.05). This indicates disturbance of
nitrogen metabolism products excretion through animal
kidneys of these groups. According to results of bio-
chemical analysis of blood serum and urine rats treated
by doses 1/10 and 1/100 LD50 of Laprol-604 led to daily
diuresis a significant reduced of in 1.9 and 1, 4 times, re-
spectively, compared with the control values, and, as a
consequence, the endogenous creatinine clearance was
decreased. As a result of Laprol-604 toxic effect on the
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rat kidney, there was the suppression of creatinine and
urea excretion, tubular reabsorption, loss of protein with
urine and the appearance of a specific enzyme L-
arginine: glycine amidinotransferase. Laprol-604 can in-
fluence the renal parenchyma itself as well as its metabo-
lites.

Scientific data concerning the mechanism of polyols
adverse effect on living organisms revealed acceleration
of cell membranes peroxidation. The studies of other sci-
entists indicate a more toxic and destructive effect of
degradation products and metabolites of polyols [2,3,9].
Obtained data provide grounds for further experimental
studies of mechanism laprol-604 influences on the entire
organism.

Conclusion

On the basis of our findings on the influence of La-
prol-604 on kidneys of adult Wistar rats, we can reach
the following conclusions:

1. The oral administration of Laprol-604 at doses
1/10 and 1/100 LD 50 had toxic effect on kidneys of adult
Wistar rats which was manifested by oliguria, hy-
perazotemia, uremia and proteinuria.

2. The effect of Laprol-604 was dose-dependent.

3. L-arginine: glycine amidnotransferase is a renal-
specific enzyme, whose appearance in blood serum can
be used as an indicator of kidney pathological condition.

4. Laboratory diagnosis of animal renal pathology
can be improved by using the determiner of L-arginine:
glycine amidinotransferase in blood serum.
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IHOPOPMALUIA ONA ABTOPIB

3 METOI A0TPUMaHHS MKHApPOAHWX NpaBuSl 0chOPMIIEHHS, aBTOpaM PeEKOMEHAYETbCS 03HaloMUTUCS 3 “EaUHUMM BuMmo-
ramu Ao Pykonucis ans biomeanyHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HeBiA'EMHOI YaCcTUHKU npouecy nybnikauii, aBTOpu, peLeH3eHTV | peaakTopy MOBWMHHI MNOBIAOMUTM Npo 6yab-sKi
KOH(NIKTY iHTepeciB i HapaTh AeTanbHy iHpopMauio, nianucaswm dopmy 3assu npo Cnyxbosy ETuky Ta Hagicnaswm ii Ha aa-
pecy peaakuii XxypHany. ABTOpy pykonuciB 3060B’A3aHi NoBa)xaTn NpaBo MPMBATHOCTI NauieHTa. MNepea No4aTkoM AOCIAXKEHHS
NauieHT NOBMHEH 3amnoBHUTW | po3nucaTtucs y ¢opMi 3assu npo IHdopmosaHy 3roay. [Jo CTaTTi AOAAETLCA aKT eKCnepTHOI
KOMiCii Mpo BiACYTHICTb KOHiAEHLiMHOI iHchopMaLii Ta HanpaBfeHHs! YCTaHOBWU. B HampaBneHHi 3acBigvyeTbCs, WO XOAHa Yac-
TWHa pykonucy He 6yna ony6nikoBaHa i He NPUNHATA A0 APYKY iHWWMM BUAAHHSIMU.

CraTTi Ny6nikyloTbCA YKpaiHCbKOK, POCIMCbKO abo aHrMiNCbKO MOBaMW. ABTOPCbKMIA OpPUriHan MoAaETbCca Y ABOX
NPUMIPHUKaX, WO CKIaAalTbCs i3 OCHOBHOrO TekcTy (CTaTtrs — 15 cTopiHOK, ornsa — 20 CTOPIHOK, KOPOTKE MOBIAOMAEHHS — 7
CTOPIHOK); cnucky nitepatypu (cTaTTi — go 20, ornsiam — Ao 50, KopoTki NOBiAOMAEHHS — Ao 15 mxepen); Tabnvub; intocTpauin
(He 6inblue 4); Ha3B PUCYHKIB; aHOTALN YKPaiHCbKOIO, POCICHKOI Ta aHrNiCbKoo MoBaMK (OpiEHTOBHO 250 criB), LIO NMOBUHHI
MICTUTW OBrpyHTYBaHHS METU, MaTepianiB Ta METOAIB, pe3ynbTaTh AOCNIAKEHHS.

Ha nepuwiii cTopiHLi 3a3HavaroTbes: Wwndp YAK; npisBulla aBTopiB, iHilianM, HayKoBi CTyneHi Ta 3BaHHS; Ha3Ba CTaTTi; ycTa-
HOBW, A€ NpauioloTb aBTOpMW, MICTO; KIOYOoBI crioea — Big 5 Ao 10 ciiB abo cnoBoCnony4YeHb, WO pO3KpMBalOTb 3MICT cTaTTi. Ha3sa
CTaTTi POCii CbKOI, YKPAIHCHKOKD Ta @HIMIMCbKOI0 MOBaMM MOBMHHA 6yT cTUCo | He nepeeulyBaTy 120 cumBoniB. Mig3arosioBok €
NPUAHSATHUM. TEKCT CTaTTi NOBUHEH BYTU CTPYKTYPOBaHUI HAaCTyMHUM YMHOM: BCTYM, METa, MaTepian i METoAM, pe3y/ibTaTi Ta BUCHO-
BOK. Ha OCTaHHii CTOpiHUI TeKCTy BfiacHOpYYHi MiAnNMcU BCiX aBTOpIiB: Mpi3BMLLE, iM'A Ta Mo-6aTbKOBi, MOLITOBa aapeca, HOMepU
TenedoHiB (Cny>x60BuiA, AOMaLLHIN), 3a AKUMU pedakuia byae KOHTaKTyBaTy i3 aBTopaMu. ofaloum CTaTTio A0 peaaklii, aBTopu TUM
CaMUM NIATBEPIKYIOTb OpUriHanbHICTL poboTu. Lle o3Hauag, Wwo aBTopchbki NpaBa abo 6yab-aKi iHWI NpaBa BAACHOCTI TPETiX 0cCi6 He
nopyLytoTbcst. Mignrcamm aBTopy 3acBiaYytoTh, L0 XO0AHa YacTiHa pyKonuvcy He 6yna ony6nikoBaHa i He MpUIAHSATA A0 APYKY iHWWMM
BUAAHHSMUW. TEKCT APYKYETbCS LWPUPTOM He MeHwe 2,8 MM Ha 6inoMy nanepi yepe3 ABa iHTepBanu, Ha apkywwax cdopmaTty A4
(210%x297 MM), nons 3 ycix 6okiB No 20 MM. KpiM ABOX pO3ApYKOBaHMX KOMiid, MaTepian noTpibHO HagaT Ha KOMMaKT-AMCKY, TEKCT
cTaTTi noBuHeH 6yTn y dopmati Microsoft Word. J1aTHCbKi TepMiHM, IHWOMOBHI Cli0Ba MOBUHHI 6yTW HaapyKoBaHi KypcuBOM. TilbKu
3arasibHOBXMBaHi CKOPOYEHHS] MOXYTb MOAABATUCS 6€3 MOSICHEHHS. CKOPOYEHHS! Y Ha3Bi CTaTTi HE € MPUMHSTHUMK. BCi BEMMUMHM
NpMBoOAATLCS B oAnHMLAX CI, oAHaK AOMYCTUMMUMM € I iHLLI 3aranbHOBXMBaHI NO3HaYeHHs Ta ogmHuLi BuMiptoBaHHa (I, min., h, C, Da,
cal). ImocTpauii (pycyHku, doTorpacii) NMoBMHHI 6yTM MPOHYMepoBaHi. Ha3BuM pUCYHKIB MOBWMHHI 6yTW HafpykoBaHi Ha OKpeMiid
CTOpiHUi. MantoHKM MOBWHHI 6yTW BMKOHaHI 3 BMKOPUCTAHHSAM iHCTPYMEHTIB, AOCTYNHUX Yy TEKCTOBMX peaakTopax abo B Excel.
®oTorpadii NoBUHHI ByTN BUCOKOSKICHUMW. TabnnLi po3MILLYIOTECA Ha OKpEMUX apKyLlax, HyMepyroTbCsl MOCNIAOBHO, KOXXHA CTOpPIHKa
CynpOBOOXKYETLCS KOPOTKWUM 3arofioBKOM. PUCYHKM € AONOBHEHHSAM [0 TEKCTY CTaTTi i He NOBWHHI NOBTOPIOBaTK iHdOpMaLlii, noaaHoi y
pykonuci. Ha 3BOpOTi pUCYHKIB ONiBLEM CTaB/ATb iXHi MOPSAKOBI HOMEPK, 3a3HayaloTb MpI3BULLE NEPLIOrO aBTOpPa, CKOPOYEHY HasBy
cratTi. Cnmcok nitepaTypy oOPMIIOETLCS HA OKPEMUX CTOPIHKaX 6e3 ckopoyeHb. ABTOpM NMOAA0TLCA 3a abeTKok, CnoYaTKy axepena
KUpUAMLELD, NOTIM NaTnHULEo. MocunaHHA y TeKCTi No3HaYaloTbCs undpamm y [KBaapaTHUX] ay>Kkax. Mopsaok oopMaeHHS Cincky
niTepaTypu: Ans MoHorpadiit — MpiseuLLe, iHilianm. HasBa kHUrn. Micue BUAAHHS: BMAABHWLTBO, PiK BuAaHHS. KinbKiCTb CTOpIHOK;
ans >xxypHanis — Mpi3sule, iHiyianM. Ha3sa cTatTi. Ha3ga xypHany. ToM, HoMep. Pik: CTOPIHKK, Ha SKMUX BMILLEHO CTaTTIO.

OAHOYacHO, aBTOPU HadalTb MOBHUIA Mepeksiad TeKCTY, NiAPUCYHOUHMX MIAMUCIB | TabNMUYHMX MaTepianiB aHMiNCbKo
MOBOIO. Y nepesiky BUKOPUCTaHOI JliTepaTypy NOCUIaHHS, HaBeAeHi KNpUNnUer, TPaHCTITEPYIOTLCS i3 3aCTOCYBaHHAM nporpa-
Mu “Trans 1.02" abo noaibHux nporpam.

Yci pykonucu XypHany peLeH30BaHi He3anexHuMy ekcrieptamu. lNpoueaypa peueH3yBaHHS BKIOYAE NepEBipKy CTaTTi
MpOTSroM ABOX TWXKHIB ABOMA crieLianictamMu, NpusHaYeHnMM pefakUiiHO pafoto. PyKOMUC i3 peLieHsielo HaACUIaeTbCs aBTopy
N9 BHECEHHS KOPEKTUB Nepes OCTaTOYHWM MOAAHHSAM CTaTTi 0 peaaKuiil XXypHary.

Micna ny6nikauii cTaTTi aBTOpU MNepedatoTb aBTOPCbKI MpaBa pedakuii xxypHany. Pegakuis 3anvwae 3a coboto npaso
3MiHIOBaTW | BUMPaBASATU PYKONWUC, OAHAK BHECEHI KOPEKTVBW He MOBMHHI 3MiHIOBATW 3arasibHOro 3MiCTy Ta HayKOBOro 3Ha4yeHHs
CTaTTi.

3anyyaloum A0 AOCHIMKEHHS NauieHTiB, aBTOPUM HeCyTb BIAMNOBIAANbHICTb 3@ BWKOHAHHA €TWYHMX CTaHAApTiB
lenbciHKcbKoi Aeknapauii 1975 i3 nonpaBkamu 2005 poky. PyKonuc NOBMHEH MICTUTU HACTYMHWUI NyHKT: “Mu 3asBNsiEMO, WO Mig
Yyac AOCNIMKEHHS npaBa nauieHTiB 6ynM BpaxoBaHi Y BiAMOBIAHOCTI A0 BMMOr [efnbCiHKCbKOI KOHBeHUii”. Mpu BUHUKHEHHI
CYMHIBIB LLOAO BIANOBIAHOCTI pyKOMMCy A0 BUMOr lenbCiHKCbKOI Aeknapauii, asTopn 6yayTb 3060B'a3aHi BiA3BiTyBAaTUCS MPO
CYMHIBHI acneKkTV JOCTimKeHHS | 06rpyHTYBaTV MiACTaBu CBOroO niaxoay.

SKWO AOCNIMKEHHS! BUKOHYETbCS 6€3 3anyyeHHsl nabopaTopHUX TBApWH, PYKOMWUC MOBWMHEH MICTUTW HACTYMHWUMA MyHKT:
“Mu 3asBNSEMO, WO MW He MpPOBOAMMO AOCNiAXeHb Ha TBapuHax”. JOoCnimKeHHs, SKi MpOBOAATLCA Ha TBApWHaX, MOBWHHI
BiabyBaTnca y BiANOBIAHOCTI i3 BCTAHOBAEHUMM IHCTUTYLIOHAIbHUMU HOPMaMK BUKOPUCTaHHS nabopaTopHuX TBapuH. Haykosui
NOBWHHI KepyBaTUCS NPUHLMNAMM FYMaHHOrO CTaBfIEHHS 4O TBApWH, WO BUKOPUCTOBYIOTLCA B Aocnigax. HeobxigHo noaaTtu Ha-
CTYMHy iHcbopMaLito: BUA TBapWH, FEHETUYHWUI CTATyC: NiHis (3rigHO MpaBWA CTaHAAPTHOrO MO3HAYeHHs JiHi labopaTopHMX
TBapWH); KaTeropisi nabopaTopHUX TBApWH abo ix Mikpo6ionoriyHmMiA CTaTyc; Maca Ta BiK TBapyvH Ha NoYaTKy eKCMEepUMEHTY; Ka-
paHTMH abo TpuBaniCTb Nepioay aknimMaTu3auii Nig Yac nepeBe3eHHs TBapyH Ha BENWKI BiACTaHi; YTPMMaHHS TBApWH Mg Yac ex-
cnepvMeHTy (MapameTpy MiKpoksiMaTy, TeMnepaTypa, BooricTb, 06'eM MOBITPS, CBIT/IOBUI PEXMM, TUM KAITKX, TUM NIACTUIIKK).
ABTOpPM MOBWHHI MiATBEPAMTM BiAMOBIAHICTb HOPMATNBAM YTPUMAHHS Ta roAyBaHHS TBApuH (EBponeiicbka KOHBEHLiS MO 3axuc-
Ty XpebTOBMX TBapWH, LLO BUKOPUCTOBYIOTbCS 3 eKCnepuMeHTanbHo abo iHwol MeTow. — Crpacbypr, 1986), HasBHICTb
cepTudikaTy SKOCTi, @ TaKOX NOBIAOMUTU AXepeno HabyTTa TBapuH. HeobxigHO onucaTy BCi npoueaypu, SiKi BUKOHYIOTbCS Ha
TBapWHi, A03M Mpenaparis, WO BBOAWNCS, XipypridHi BTpy4Y4aHHSa Ta iHWI Aii, @ TakoX BiAMITUTA BUKOPUCTAHHSA MpU LIbOMY
MeToaiB aHecTesii (amB. iHdopMauito npo MNpasa JlioanHu | TBapuHK).

Li npaBuia NoWwmMpoTLCS Ha BCi BUAW PYKOMMUCIB, Y TOMY YMCi CTaTTi, KOPOTKi AONOBiAI, KOMEeHTapi A0 KiHIYHUX BU-
npobyBaHb. Pykonuck, ki He BiANOBiAaloTb UMM BUMOraM, 6yayTb NOBEpHEHI aBTopaM ANs KopekLii.
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