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Llenb pa6oTbl — ycTaHOBUTL NAaTOMOPONOr1yeckue M3MeHeHUs NnaLeHTbl Npy KopoHaBupycHoit 6onesHn (COVID-19) B
aHamHe3e B pa3Hble CPOKM recTaLym.

Matepuansi n MeToabl. Viccnenosanu 53 nnaueHTbl XeHLLMH C AMarHOCTMPOBAHHOM KOpoHaBMpycHo 6onesHbto (COVID-19)
(onpepenexve PHK SARS-CoV-2) npu gaHHown 6epemeHHocTv. Matepvan pasgenunu Ha cnegytowime rpynnbl: 1 M2 —nna-
LieHTbI B Cryyasix ¢ otpuuatenbHbiM MLP-TecTom y AOHOLEHHBIX HOBOPOXAEHHBIX, POXAEHHBIX B YAOBNETBOPUTENBHOM
COCTOSIHUM C BbIcOkMMM Bannamu no wkane Anrap. 1 rpynna (n = 29) — COVID-19 y matepu Ha 34—39 Hefensx rectaumm;
2(n = 17) — COVID-19 Ha 23-33 Hegensx rectaumu; 3 (n = 7) — nnaueHTbl Npy aHTeHaTanbHomn rubeny nnoga.

Pesynkrathl. Mexay uccnesyeMbiMu rpynnamm BbisBEHb! CTaTUCTUMECKM 3HAUMMbIE pasnuuns: B 1 rpynne npeobnagan
X0pnoamHUOHUT (B 28 crnyyasx (96,6 %); moseputenbHbiii uHTepsan (AV): 86,4-100 %; p,, = 0,004); Bo 2 u 3 rpyn-
nax — apTepuocknepos (B 13 Habnionenusax (76,5 %); AN: 52,2-93,9 %; p,, = 0,0003,nB 7 (100 %); AN 75,7-100,0 %;
p,, = 0,001 cooteetcTBeHHO). COVID-19 6bin anarHocTuposaH B 1 rpynne ¢ 34 no 39 Hegento rectauun (MeanaHa — 36,5),
B0 2 rpynne — ¢ 23 no 33 Hegento (MeananHa — 28,0), B 3 rpynne — ¢ 13 no 32 Hegento (MeanaHa — 24,5). AHTeHaTanbHas
rnbernb NnogoB NpomsoLuna B cpoke 6epemeHHocTH oT 14 1o 41 Hegenu (eaunaHa — 31,4).

BbiBoAbl. [atomopdonornyeckne M3MeHeHWs NnaueHTbl Npu KopoHaeupycHol Goneshn COVID-19 3aBucenu ot anu-
TENbLHOCTW MOCTKOBMAHOTO MHTEPBana (MPOMEXYTOK BpeMeHu oT auarHoctupoBauus COVID-19 u MOMEHTOM poaoB) v
0bycroBneHbl NocneaoBaTenbHON CMeHoMN a3 BOCManuTeNbHOro npoLecca: ansrepaumi, akCeyaaumm u nponudepaumnm ¢
nocnegytoLwmmM ¢ubposom. PopmMrMpoBaHMe OCTPON NnaLeHTapHOW HELOCTAaTOYHOCTU NpU KOPOHAaBKPYCHOW GonesHu, ana-
rHOCTMPOBaHHOW 3a 1-6 Hepdenb [0 POLOB, CBA3aHO C Pa3sBUTUEM BbIPaXeHHbIX ANCLMPKYNATOPHBIX PAaCCTPONCTB 1 OCTPON
3KCCyOaTUBHOW BOCMANUTENbHON peakumn pasHoN CTENEHN BbIPaXKEHHOCTW. POpMUPOBaHWE XPOHUYECKOW NraleHTapHo
HEeJ0CTaTOMHOCTI CBA3aHO C MponudepaTBHON CTaanel BocnaneHus. YkasaHHble M3MEeHeHNs NPUBOAAT K Pa3BuUTUio dn-
6p0o3a CTEeHOK apTepKON 1 MEXBOPCUHYATORO NPOCTPaHCTBa. Hanbonee CyLlecTBEHHbIE CTPYKTYPHbIE U3MEHEHMS NIALEHTbI,
BedyLLMe K nnaueHTapHON HeoCTaTOMHOCTK, Habnogany Bo 2 rpynne — B Cpokax MHMLMPOBaHMS B nepuog 23-33 Hegenwn
6epemeHHocTn. KopoHasupycHas 6onesHb COVID-19 y maTtepu Bo BTOPOM TpumecTpe BepeMeHHOCTM SBRsieTcs (hakTopom
pucka no nepuHaTanbHbIM NOTEPSIM, KOTOPbIE 0OYCMNOBMEHbI ONMUCAHHLIMU BbILLE U3MEHEHUSIMU NIALEHTbI C YBENUYEHNEM
ANUTENbHOCT NOCTKOBWAHOMO MHTEPBana.

NaromopdonoriuHi 3miHKM NAaLEeHTH Npu KOpoHaBipycHin xBopo6i (COVID-19)

T. B. CaBuyk, C. I. Twuka, I. B. AewweHko

MeTa po60oTu — BCTaHOBWTY NATOMOPAONOriYHi 3MiHW NaLeHTV Npy KOpoHaBipycHil xBopobi (COVID-19) B aHamHesi B
pi3Hi TepMiHM recTaulii.

Marepianu Ta meToau. [locnigunu 53 nnaweHTV XiHOK i3 kopoHaBsipycHoto xBopoboto (COVID-19) (BusHayeHHs PHK SARS-
CoV-2), aKy piarHocTyBanu npw Lin BaritTHocTi. MaTepian noginunu Ha rpynu: 1 7a 2 — nnaueHTy y BUNagkax i3 HeraTusHAM
NJIP-TeCTOM y AOHOLLEHNX HOBOHAPOMKEHWUX, HAPOMKEHNX Y 3a[0BINbHOMY CTaHi 3 BUCOKMMM 6anamu 3a Likanoto Anrap.
1rpyna (n = 29) — COVID-19 y matepi Ha 34-39 TwxHsx rectauii; 2 (n = 17) — COVID-19 Ha 23-33 TvxHsIX recTauii; 3
(n = 7) —nnaueHT\ Npy aHTeHaTanbHin 3arnbeni nnoaa.

Pesynkrati. Mix rpynamu, WO JOCHimpKyBanm, BUSBIAMM CTaTUCTUYHO 3HAYYLL BIGMIHHOCTI: B 1 rpyni nepeBaxas xopioam-
HIOHIT (y 28 Bunapkax (96,6 %); nosipuni iHtepsan () 86,4-100 %; p,, = 0,004);y 2i 3 rpynax — aptepiocknepos (y 13
crnoctepexeHHsx (76,5 %); Ol: 52,2-93,9 %; p,, = 0,0003 tay 7 (100 %); Al: 75,7 — 100,0%; p,, = 0,001 sianosigHo).
COVID-19 piarHoctyBanu B 1 rpyni Ha 34—39 TuxHsX rectauii (MegiaHa — 36,5), y 2 rpyni — 3 23 go 33 TvkHsA (MegiaHa —
28,0), y 3 -3 13 po 32 TwkHs (MegiaHa — 24,5). AHTeHaTanbHa 3arnbenb nnogie Binbynack y TepMiHax BaritHocTi Big 14 fo
41 TvxHs (MegiaHa — 31,4).

BucHoBku. MatomopdonoriyHi 3miHW nnaueHT Npu KopoHaeipycHi xeopobi COVID-19 3anexanu Big TpMBanocTi NOCTKOBIA-
HOrO iHTepBarny (NPOMiXok Yacy Mix giarHocTyBaHHs M COVID-19 i MOMEHTOM MosioriB) Ta 3yMOBIIEHI NOCTIAOBHOK 3MiHO0
¢has 3ananbHOro npoLecy: ansrepadii, ekcyaauii, nponidepadii 3 ganbLwumm hibpo3om. GopMyBaHHs roCTPOI NnaLeHTapHoI
HEeOCTaTHOCTI MPY KOPOHABIPYCHII XBOPOBi, SiKy AiarHOCTOBaHO 3a 1—6 TWKHIB 40 NONOTiB, NMOB'A3aHE 3 PO3BUTKOM BUPAXEHNX
OVCLMPKYNATOPHWX PO3NafiB i rocTpoi eKCyaaTUBHOI 3ananbHOi peakLii pisHOro CTyneHs BUpaxeHoCTi. PopMyBaHHS XPOHIYHOT
nnaveHTapHOI HEQOCTATHOCTI NOB's3aHe 3 NponichepaTMBHOLO CTagieto 3ananeHHs. Lii 3aviHu npu3BoasaTh [0 po3BuUTKy ¢ibposy
CTiHOK apTepion i MiXXBOpCUHYACTOro npocTopy. HambinbLL iCTOTHI CTPYKTYPHI 3MiHW NNALEHTW, Lo NPWU3BOAATb 40 NiaueHTapHoI
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HEeOCTaTHOCTI, CocTepiranu y 2 rpyni — B TepMiHax iHdikyBaHHs B nepiog 23—-33 TvxHi BariTHoCTi. KopoHagipycHa xBopoba
COVID-19 y matepi y opyromy TPUMECTpi BariTHOCTi — DaKToOp pU3nKy NepuHaTanbHUX yTpar, WO 3yMOBEH ONMCaHUMU
BULLE 3MIHAaMK NNALEHTW 3i 30iNbLUEHHSIM TPUBANOCTi NOCTKOBIQHOTO iHTepBay.

Pathomorphological changes of the placenta in coronavirus disease (COVID-19)

T. V. Savchuk, S. H. Gychka, I. V. Leshchenko

The aim of this research was to study the pathomorphological changes in the placenta in case of coronavirus disease
(COVID-19) in the anamnesis during different periods of gestation.

Materials and methods. 53 placentas of women with the coronavirus disease (COVID-19) (RNA determination of the SARS-
CoV-2) during the pregnancy were studied. The material was divided into the following groups: 1 and 2 — placentas in
cases with a negative PCR test in full-term newborns who were born in satisfactory condition and high Apgar score. Group 1
(n = 29) —mother’s history of COVID-19 at 34-39 weeks of gestation; group 2 (n = 17) —mother’s history of COVID-19 at
23-33 weeks of gestation; 3 (n = 7) — placenta in case of antenatal fetal death.

Results. Statistically significant differences were revealed between study groups: chorioamnionitis prevailed in group 1 (in
28 cases (96.6 %); confidence interval (Cl): 86.4-100.0 %; P, = 0.004); in groups 2 and 3 - arteriosclerosis (in 13 cases
(76.5 %); Cl:52.2-93.9 %;P,, = 0.0003andin7 cases (100 %); Cl:75.7-100.0 %;P, , = 0.001; respectively). COVID-19
was diagnosed in group 1 from 34 to 39 weeks of gestation (median 36.5), group 2 from 23 to 33 weeks (median 28.0), in group
3 from 13 to 32 weeks with a median of 24.5. Antenatal fetal death was observed between 14 and 41 weeks (median 31.4).

Conclusions. Pathomorphological changes in the placenta in the coronavirus disease COVID-19 depended on the duration of
the post-COVID interval (the time interval from the diagnosis of COVID-19 and the moment of delivery), due to the sequential
change in the phases of the inflammatory process: alteration, exudation and proliferation, followed by fibrosis. The formation
of acute placental insufficiency in coronavirus disease COVID-19, diagnosed up to 1-6 weeks to delivery, is associated
with the development of severe disorders of circulation and acute exudative inflammatory reactions of varying severity.
The formation of chronic placental insufficiency is associated with the proliferative stage of inflammation. These changes
lead to the development of fibrosis in the wall of arterioles and intervillous space. The most significant structural changes in
the placenta, leading to placental insufficiency, were observed in group 2 — at the time of infection in the period from 23-33
weeks of pregnancy. Coronavirus disease COVID-19 in the mother in the second trimester of pregnancy is a risk factor
for perinatal losses, which are caused by the changes in the placenta described above with an increase in the duration of

the post-COVID interval.

KopoHaBupyc (SARS-CoV-2) ssnsaetcsa Bo3byautenem
HOBOWN BUpycHon 6onesHn — COVID-19. MpeunmyLie-
CTBEHHbI aCrMPaLMOHHbI MEXaHW3M PacrpoCTpaHeH s
B MepBY0 04epeab NPUBOAMUT K MOBPEXAEHMIO anbBeo-
nouuToB [1]. B otBeT Ha rMbenb kneTok (nuponTos) [2]
aKTMBMPYIOTCS Makpodpary v HeTpodmnbl, NOBpeXaas
3HAOTENUA COCYAOB C YXYALIEHWEM PEONOrMYeCcKNX
CBOWCTB KPOBU 1 akTuBaLyel TpOMOOLMTOB, C nocneay-
IOLLM HapyLLEHWEM MUKPOLIMPKYTSILWW 1, KaK CrecTBie,
akTyBaumm onbpobnacTos ¢ nocneayowmm passuTueM
¢ubposa. KnuHnyeckn n Mopdonornyeckn aTo nposis-
nsietcs passuteM [1BC-cuHapoma, reHepanm3oBaHHbIM
MUKPOTPOMBO30M, MOMMOPraHHOW HEQOCTAaTOYHOCTbLIO
[3]. B cBSA3M C NpenMyLLECTBEHHON TMBenbl GOMbHBIX
COVID-19 ot gbixaTenbHon HeaoCcTaToOMHOCTUM 0coBoro
BHUMaHWS TpebyeT mayyeHne U3MEHEHUN B NErkux,
BbI3BaHHbIX AaHHbIM BUpycoM. OnuncaHa cTaguinHOCTb
TeveHnst nHeBMoHuK npy COVID-19 B BUAe Tpex KnnHu-
Ko-mopdronornyeckmx as: ynbMUHAHTHOW, NepcucTu-
pytoLLen 1 pnbpoTnIeckoit, ¢ 0COBEHHOCTLIO NOCNeaHEN
B BUZE Pa3BUTUS TOTAmNbHOMO MHTPAasibBEONSIPHOIO U
UHTepcTUUManbHoro dmbposa [4].

CylLLecTByeT BEPOSITHOCTb BEPTUKANBLHON Nepeaaqn
SARS-CoV-2 ot matepu k nnogy [5]. MnaueHTa B 60mb-
LUMHCTBE CIy4aeB BbINOMHSAET GapbepHyo yHKLMIO
[6], uto noaTBepxaaeTcs poxaeHuem MNLIP-HeraTMBHbIX
HOBOPOXAEHHBIX OT MLP-NO3NTMBHBIX XKEHLWWH [7].
3aLmTHBIA MexaH13M NpoTUB BepTUKanbHOW nepeaayun
— CHV)XEHME aKTVUBHOCTM (KOSKCMPECCUM) U KOHLIEHTPaLN
B MnaueHTe NpoTenHa aHrMOTEH3MHNPEBPALLAKLLETO

Pathologia. Volume 18. No. 2, May — August 2021

epmerTa Il Tna (ACE2), aensioerocs peLentopom
Ans ceA3biBaHus ¢ S-6enkom (Spike Protein) obonouku
SARS-CoV-2, 1 TpaHcMeMOpaHHOI CeprHOBOI NpoTeasbl
na 2 (TMPRSS2), aktusupytowen S-6enok [3,8,9].
HecmoTps Ha 310, onucaHbl HabnogeHNs BHYTPUYTPOD-
HOTO MHPMLIMPOBaHUSA W BHYTPUYTpoGHOI rbenu nnoga,
npexaeBpeMEHHON OTCMONKM NNaLleHTbl U NpexaeBpe-
MeHHbIX pofos, obycnosnerHbix COVID-19 [10,11].

LieAb pa6oTbi

YcTaHoBUTb NaToMOpdONormyeckne M3MeHeHUs nna-
LieHTbl Npu kopoHasupycHon 6onesnn (COVID-19) B
aHaMHe3e B pa3Hble CPOKY rectauum.

Marepuanbl U MeTOAbI HCCAEAOBAHUA

ViccnenoBaHus Gbinu BbINOMHEHbI B COOTBETCTBUM
CO CTaHAapTaMm Haanexallen KMHNYECKON NPaKTYKW 1
MPUHLMNOB XenbCUHKCKON Aeknapaumi. Matepuan nony-
yeH B HOCIT «OXMATONT» MO3 YkpawHbl B OTAENEHNN
[ETCKOW NaTosior14ecko aHaToMuu CoracHo AOroBopy.
Matepranom uccnegoanus 6binm 53 nnaueHTsl, no-
Ny4YeHHble nocne MHGOPMUPOBAHHOTO COrNacus Ha uc-
CrefoBaHue, KEHLUMH C NPOSIBNEHEM KOPOHaBMPYCHOM
6onesnn (COVID-19) u nonoxutensHbimM TNLIP-TecTom
(onpenenenve PHK SARS-CoV-2) npu pgaHHoii Gepe-
MeHHocTU. Matepuan pasgenunu Ha rpynnbl: 11 2 —
nnaLeHTbl B criyqasx ¢ otpuuatensHeiM MLP-Tectom y
HOBOPOXAEHHbIX, POXAEHHbIX B YAOBMNETBOPUTENBHOM

Key words:
placenta,
coronavirus
disease (COVID-19),
placental
insufficiency.

Pathologia
2021; 18 (2), 128-135

ISSN 2306-8027  http://pat.zsmu.edu.ua 129



OpuriHaAbHI AOCAIAXKEHHS

Tabnuua 1. PacnpegeneHue matepuana no rpynnam corfiacHo cpokam pogoB
1 gnarHoctuposanuio COVID-19 (Hegens rectauuu)

Fpynna Cpok pofioB, Heaens COVID-19', Hefens rectauuu
recrauuu

1(n
2(n
3(n

29)
17)
7)

3840 34-39
38-40 23-33
14 13

26-27 22-23
30 29

34-35 21-22
36-37 32-33
3940 27-28
41 27-28

1: cpok 6epemMeHHOCTH, B koTOpoM Obin AnarHoctuposad COVID-19.

Hepens rectauuu

40
38
36
34
32
30
28
26
24
22

—

O Median

O 25-75%

2 3 T Min-Max

1: COVID 1 rpynna; 2: COVID 2 rpynna; 3: COVID 3 rpynna

Puc. 1. Conocrasnenue cpokoB AnarHoctuposakus COVID-19 B 1, 2, 3 rpynnax.
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COCTOSIHAM U C BbICOKMMK Bannamu mo wkane Anrap,
OAHaKo, rpynmbl (hOPMUPOBAnK NO CPOKY recTaLmm, B KO-
Topom BepemeHHas 3abonena COVID-19; 3 —nnaueHTbl
npu aHTeHaTanbHon rnbenu nnoga (mabsn. 1).

MpUMeHANM MakpoOCKONUYECKUI, orpaHOMeTpuYe-
CKUI, MWKPOCKOMWUYECKWIA U CTaTUCTUYECKNIA MeTozbl
nccnegosaHus. Mocne ocmMoTpa U U3MepeHUs mMacchl
nnaueHTbl 6panu Ha uccnefoBaHune 6—7 KycoukoB Ans
NPOBEAEHNS1 MUKPOCKOMUYECKOTO 1ccnefoBamus. Ma-
Tepuan dukerpoann B 10 % pactBope HeNTpanbHOro
dopmanuHa, NpoBOAWIM NO CNMPTaM HapacTatoLen
KOHLLEHTpaLWu no o6LLEeNnpUHATON MEeToAMKE U U3ro-
TaBnmBanu napadguHoBbie 6nokn. C napaduHOBbIX
GnokoB Ha Mukpotome Leica SM 2000 R penanu ce-
puWiiHblE Cpe3bl TONMLWWMHON 5 MKkM. Cpesbl okpalumBanm
TMCTOMOTMYECKUMU KPACUTENSAMU: rEMaTOKCUIIMHOM U
303uHoMm (I3), MSB B mogudmkaumu [. [1. 3epbuHo,
n. N. Nykacesuny (OFK) ons BeisBneHus cdubpuHa un
KOMnmnareHOBbIX BOTOKOH.

CraTtuctnyeckuin aHanua pesynsratoB U rpaduye-
CKOe npefcTaBrneHne pesynsTaToB NpoBefeHbl C WC-
norb3oBaHWeM nakerta nporpamm Statistica 8.0 (StatSoft,
USA, cepwittbiii Homep STA862D175437Q) n MedStat
(cepuitHbIn Homep 85684586). [ins cTaTMCTUYECKON
00paboTkM NOMNyYEHHbIX AaHHLIX NPUMEHSNN METOAbI
BapWaLMOHHON cTaTUCTMkKU. HopmanbsHoCTb pacnpe-
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[leneHust AaHHbIX NpoBepsinu no kputepuio LLlanmpo—
Yunka. N MHOXECTBEHHOrO MEeXrpynnoBoro cpas-
HEHWSI CPEefHUX 3HAYEHMI WMCMOMb3oBany Henapame-
Tpuyeckun paHrosbi aHanu3 Kpackena—Yonnuca ¢
nocneayoLMM NpUMEHEHEM NapHbIX CPaBHEHNI rpynn
B Auanore Tecta Kpackena—Yonnuca. [Ins oueHku pas-
NNYNIA MeXOY CPaBHUBAEMbIMW CPEAHNMU 3HAYEHNAMU
[IBYX HE3aBUCHMbIX COBOKYMHOCTEN NpW MarbIX BbIGOP-
Kax NpuMeHsnn Henapametpuyeckuin U-kputepuit Man-
Ha-YuTHu (Mann-Whitney U Test). KonuyecTBeHHble
[laHHble nNpuBefeHbl B hopMaTte cpenHee apudmeTy-
yeckoe * owwwbka cpegHero (M + m), a paHroBble —B
¢hopmate MeamaHa ¢ HWXKXHUM 1 BEPXHUM KBapTUNSMM
(Me [Q1; Q3]). Pasnununs cuntany CTaTMCTUHECKN 3Ha-
YUMBIMU, €CIIN 3HAYEHNE BEPOSTHOCTU Bbino Gonblue
unm pasHo 95 % (p < 0,05).

MNepBas rpynna o6beanHnna 29 NnaueHT XEHLLUNH,
POAMBLLUX XWBbIX JOHOLIEHHBIX HOBOPOXAEHHBIX U
nepeboneswunx COVID-19 B cpokax GepemMeHHOCTM
34-39 Hepenb. Bo BTOpYO rpynny Bkmoymnmv 17 nnaueHt
KEHLUMH, nepeboneBLIMX KOPOHABMPYCHON 6OMe3Hbio
COVID-19 B cpokax 23-33 Hegenw. TpeTbs rpynna BKAto-
yuna nnaLeHTbl CeMy aHTeHaTanbHo norvbLuMx NNoaoB
Ha 14, 26, 30, 34, 36, 39 n 41 Hegensax rectauuu. MNpuyem
NPOMEXYTOK BpemeHu ot 3abonesannst COVID-19 u oo
aHTeHaTanbHou rmbenu obin ot 1 Hegenu Ao 13 Heaenb
(mabn. 1).

Pesyabtathl

COVID-19 6bin gnarHoctupoBaH 1 rpynne Ha cpoke
34-39 Hepenb rectaumnm (vegmnaHa — 36,5), 802 —23-33
Hegenwu (meauaHa —28,0), B 3 rpynne — ¢ 13 no 32 Hege-
o (megmaHa — 24,5) (puc. 1). AHTeHaTanbHas rbens
MIofoB npousoLuna B cpokax GepemeHHocTu ot 14 go
41 Hepernu (MegmaHa — 31,4).

IMpy MOPEHOMETPUHECKOM UCCIEA0BaHUN MTALEHT 1
1 2 rpynn 4OCTOBEPHbIX Pa3nnymin B Macce (r) He BbisiBne-
Ho (1 rpynna—521,7 + 23,2; 2 rpynna—505,3 + 39,3),
He BbISIBMIEHO TaKOBbIX Pa3NuyMin MeXdy nnaleHTamm
1 1 3 rpynn (npu aHTeHaTanbHoN acdukcun Ha 37-41
Hepensx recrauuu). MNpyn MUKPOCKOMMYECKOM MCChe-
[0BaHWW B MraleHTax nepBon rpynnbl npeobnaganu
AVCLMPKYNATOPHbIE paccTpoicTea. Bo Bcex nnaueHTax
3TON rPynMbl OTMEYEHbI KPOBOWIMUAHUS B MEXBOPCHH-
yaToe NPOCTPaHCTBO, CTasbl B COCYAaX TEPMUHANbHbIX
BOpcuH (puc. 2 A). B 13 cnyyasix (44,8 %) nmen mecto
aHrMomaro3 TepMUHarnbHbIX BOpcuH (mabr. 2; puc. 2 b).
B 28 cnyvasx (96,6 %; noseputensHbin nHTepsan (AN):
86,4-100 %;p,, = 0,004) yctaHoBneHa neikoLMTapHas
VHUNBTPaLMst aMHUOTIYECKON 060M0uKM 1 B 16 Habnto-
AeHnsix (55,2 %) — numdpoumtapHas u nemkouuTapHas
MHUNETPaums 6aanbHON NAAcTUHKKA. VHTepBunnysuT
W BUMNY3WT yCTaHOBMEH B 7 cnyyasx (24,1 %; OW:
10,1-41,9 %) (puc 3 A). BbiiBNeHO yTOnLLeHne CTEHOK
MEnK1X apTepuit, apTepuror CTBOMOBBIX W MONYCTBOMOBbIX
BOPCUH C (pMBPUHOMAHBIM HEKPO3OM, MOBpEXAEHNE
3HOOTENMA C NPONMdePaTMBHLIMU PeaKLMAMM B CTEHKE
apTepUorbI, CyXK1BatoLLMMKM ee NpoceeT (puc. 2 B, 1. B
nnaweHTax 2 rpynnbl B apTepronax 1 Menkux aptepusix
Habntoganu nofobHele NponudepaTnBHbLIE U3MEHEHNS.
Kpome Toro, npocseT oTAenbHbIX aptepyon 6bin 06nu-
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Puc. 2. CTpykTypHble n3MeHeHnst nnaueHT npu COVID-19. A: cTasbl B BEHyrax, aHrMoMaTo3 TepMUHamNbHbIX BOPCUH, YBENWYEHWNE KOMMYECTBA CUHLMTMANbHBIX noyek, x100;
B: aHrnomartoa BopcuH, x400; B: nponucepaTuBHble M3MEHeHNs B CTeHKe apTepuonbl, x100; I yTonLieHre CTeHKM apTepui CTBOMOBON BOPCUHbI, CYXXeHWe NpocBeTa B pesyrnbrare

nponudepaTuBHbIX U3MEHEHN cTeHku, x200.

A, B — okpacka '3; B, I- okpacka MSB B mogudukaumu 3epbuHo [.1., Mykacesu J1.J1. (OTK).

Tabnuua 2. MaTtomopdonornyeckne U3MeHeHNs B NnavleHTax pasHbix rpynn npu COVID-19

oy [0 2(n=17)
n=7

XoproamHNOHUT n=28
96,6 % (95 % [W: 86,4-100,0 %)
p,,=0,004
MHTepBunnysut n=7
24,1 % (95 % OW: 10,1-41,9 %)
Bunnyaut n=7
24,1 % (95 % AN: 10,1-41,9 %)
BasanbHbin geumaynt n=16

ObnuTepaums npocseTa apTepyon

TMponudepaTnBHLIE U3MEHEHWS B CTEHKE apTEpPUON
OUBPUHOMIHBIE HEKPO3bI CTEHKW apTepnon

Craabl, TPOMBO3bI, KPOBOM3MUSHIS

YBenuueHne KonmyecTBa CUHLMTUANbHbIX NOYek
AHMMOMaTO3 TEPMUHASBHBIX BOPCUH

BHyTpucocyaucTble centbl

55,2 % (95 % OW: 36,3-73,3 %)
n=2
6,9 % (95 % AN: 0,6-19,4 %)

n=29

100 % (95 % AW: 93,6-100,0 %)
n=28

96,6 % (95 % [W: 86,4-100,0 %)
n=29

100 % (95 % AWN: 93,6-100,0 %)
n=29

100 % (95 % AWN: 93,6-100,0 %)
n=13

44,8 % (95 % OW: 26,7-63,7 %)

n=0

0,0 % (95 % OW: 0,0-6,4 %)

n=11
64,7 % (95 % ON: 39,3-86,3 %)

n=1

5,9 % (95 % AW: 0,0-23,2 %)
n=1

5,9 % (95 % OW: 0,0-23,2 %)
n=8

47,1% (95 % AWN: 22,9-72,0 %)
n=13

76,5 % (95 % AW: 52,2-93,9 %)
p,,=0,0003

n=17

100 % (95 % AW: 89,4-100,0 %)
n=17

100 % (95 % AW 89,4-100,0 %)
n=16

94,1 % (95 % W: 76,8-100,0 %)
n=17

100 % (95% OW: 89,4-100,0 %)
n=6

35,3 % (95 % AW: 13,7-60,7 %)
n=5

29,4 % (95 % AN: 9,7-54,5 %)

100,0 % (95 % OW: 75,7-100,0 %)

n=3

42,9 % (95 % OW: 6,2-85,2 %)
n=1

14,3 % (95 % AW: 0,0-56,4 %)
n=7

100 % (95 % [AW: 75,7-100,0 %)
n=7

100% (95 % AW: 75,7-100,0 %)
p,,=0,001

n=7

100 % (95 % OW: 75,7-100,0 %)
n=7

100 % (95 % AW: 75,7-100,0 %)
n=3

42,9 % (95 % OW: 6,2 —85,2 %)
n=7

100 % (95 % AW: 75,7-100,0 %)
n=0

0,0 % (95 % AW: 0,0-24,3 %
n=3

42,9 % (95 % OW: 6,2-85,2 %)

p,, = 0,004 (X0proamH1oHKT); p, , = 0,0003 1 p, , = 0,001 (0bnMTepauns NpoceeTa apTepuon).
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Puc. 3. CTpykTypHble n3meHeHus nnaueHT npu COVID-19. A: numdouuTapHas 1 neikoumTapHas UHULTPaLmUs CTPOMbI BOPCHH M MEXBOPCUHYATOrO MPOCTPAHCTBA, YBENMnYe-
HWE KONMMYECTBA CUHLMTUANbHbIX novek, x100. B: hnbpuUHOMA B MEXBOPCUHYATOM NPOCTPAHCTBE ((hMBPUH, BXOASLLMIA B COCTAB (PUBPUHOMAA, OKpaLLEH B KpacHbIil LBET), x200;
B: CTBONOBasi BOPCUHA C 0GNMTEpPUPOBaHHBIMM NPOCBETaMU apTepuii (cTperka), x100. I, A: obnuTepaums npocseta aptepuu, x200, x400; E: n3MeHeHWs! B apTepun Yepe3 12 Heaenb
nocne guarHocTuposanusi COVID-19: hopmmpoBaHe MHOXeCTBEHHbIX npocBeTos, x200.

Okpacka: A, I' - reMaToKCUNuH 1 303uH; B, B, A, E - MSB B mogudukaumm 3epbuxo A.0., Mykacesuy J1.71. (OK).
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TepupoBaH (13 cnyyaes (76,5 %; ON: 52,2-93,9 %);
p,, = 0,0003), cTpoma BopcuH hubposmposaHa. OT-
MeYeHO yBennyeHue prubpruHomaa B MEXBOPCUHYATOM
npocTtpaHcTee (puc. 3 b). BmecTe ¢ atum Habnioganu
KOMMeHCaTopHble peakLmn B BUAE YBENUYEHUS Konnye-
CTBa CYHLMTWAmNbHbBIX MOYEK U pPacLUMpeHsi NPoCBETOB
CoXpaHHbIx apTepvion. B 11 Habntopgenusix (64,7 %; OV
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39,3-86,3 %) BbIsiBNEHa nevikoumTapHas MHunsTpaums
aMHMOTUYeCKUX 0B0NOYEK Pa3HON CTEMNEHU BbIPKEHHO-
cTu. B nnaueHTax Bcex cry4aes 3 rpynbl, B OTAM4YME OT
npeablayLmx, Habnoaanu nporpeccupytoLLee cyxeHue
MPOCBETOB MEMNKWUX apTepuil 1 apTepuon, ToTanbHyio
obnutepaumio (puc. 3 B, I []). B Tpex nnaueHTax npu
aHTeHaTanbHoM rubenu nnoaoB, NPousoLLeLLen Yepes
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10-12 Hegenb nocne guarHoctupoaHHoro COVID-19, B
5 HabrtogeHnsx 2 rpynnbl Obinv BbISBNEHbI N3MEHEHUS
B MeNKUX apTepusix 1 apTepronax B BUAe BHyTPUCOCY-
[VMCTbIX CeNT — Neperopofok, (POPMUPYHOLLIMX HECKOMBKO
npocBeToB (puc. 3 E). Mpw okpawmsaHum MSB obpaluano
Ha cebsl BHUMaHWe U3MEeHeHVe LiBeTa BOIIOKOH CTEHKM
apTepuornbl: B Havane nponudepatBHbIX N3MEHEHUI
npeobnagan kpacHbiii LUBeT (puc. 2 '), Toraa kak B 0b-
NUTEPUPOBaHHbLIX apTepuonax ronybon (puc. 3 [, E),
YTO CBUAETENLCTBYET O 3aMELLEHUN MMaaKOMbILLIEYHbIX
BOMOKOH CTEHKM apTepuorbl KonnareHoBbiMu. Bee cry-
yawu 3TOW rpynmbl COMPOBOXAANNCH XOPUOAMHUOHWUTOM
1 6a3anbHbIM AeunayuToMm.

NpoBeneHo cpaBHeHWe AaHHbIX 1,2 1 3 rpynn. YcTa-
HOBMEHO, YTO Npu guarHoctrpoaHHom COVID-19 3a 1-6
Henenb A0 pofos (1 rpynna) B nnaueHTax npeobnaganv
BOCManuTenbHble M3MEHEHWS!, B YACTHOCTU — XOp1oam-
HUOHUT B 28 criyyasix (96,6 %), Toraa kak vepes 7-17
Hezenb (2 rpynna) nofobHble n3mMeHeHus — nuib B 11
HabntopeHusx (64,7 %). ObnuTepauus npoceeTa apTe-
pvion BbisiBNeHa B 1 rpynne B AByx cnyyasx (6,9 %; AN:
0,6-19,4 %), Bo 2 rpynne — B 13 cnyyasx (76,5 %; AW:
52,2-93,9 %;p,, = 0,0003)nB 3 rpynne —BO BCEX Ha-
Brropennsax (AN: 75,7-100,0 %; p,, = 0,001) (mabn.2).

06¢cyxaeHue

Hamu Gbinu u3yyeHbl 53 nnaueHTsl XeHLWH, nepebo-
neswwux COVID-19 B pasHble cpoku 6epemeHHoCTM. B 1
rpynne 6binv 29 NnavueHT KEHLLWH, POAMBLLIMX XVBbIX 40-
HOLLIEHHbIX AETEN € BbiICOKMMY Bannamu no wwkane Anrap
yepes 1-6 Hezenb nocrne NnepeHeceHHoro 3aboneBaHus.
MLP-TecT y HOBOpPOXAEHHbIX Obln NO3UTUBHEIM TOMLKO B
OIHOM Crly4ae, 1 Npu1 3TOM HOBOPOXKAEHHbIN Obln OLEHEeH
no wkane Anrap B 3 6anna, oTMeYeHbl NPU3HaKW BHY-
TPUYTPOGHOrO MHMLMPOBaHUS. B criyyasx poxaeHws
nnofoB C HeratusHbIM LIP TecToM n3MeHeHwst noka-
NK30BanuCb B MraueHTe. B nnaueHTax nepsoit rpynmbl
npeobnagany AMCLMPKYNATOPHbIE PaccTPoONCTBa: Kpo-
BOW3NUSHUS B MEXBOPCUHYATOE MPOCTPAHCTBO, CTadbl,
aHrMoMaTto3 TepMUHanbHbIX BOPCUH. Takoke Habmoganu
XoproaMHnoHuT (28 cnyyaeB (96,5 %)), 6asanbHbIf
neunpyvt (16 HabnogeHut (55,1 %)), pexe NHTepBun-
nysuT 1 BunnysuT (7 cnyyaes (24,1 %)), B 4acTHoCTH
y nnoaa ¢ nosutueHbiM MLP-Tectom. OgHako B Apyrux
crnyyasx, rae B nnaueHTax Obin BbIsiBMEH NNaLeHTwT,
MNLIP-TecTbl NNoaoB okasanuch HeratvBHbIMU. [10006HbIE
pe3ynbTaTtbl NpeAcTaBneHbl B paboTtax Apyr1x aBTopoB
[5,6], roe onucaHbl BocnanuTenbHble M3MEHEHNs B nna-
ueHte npyn COVID-19 npu OTCYTCTBUM BEPTUKANbHON
nepefayv Bupyca. B nutepatype onucaHbl 3alluTHbIE
MexaHu3Mbl, NPENATCTBYOLLME BEPTUKAIIbHON Nepeaaye
Bupyca SARS-CoV-2 bnarofapsi CHUKEHMI0 akTUBHOCTU
1 KOHLIEHTPaLMKM B NNaLeHTe aHMOTEH3MHNPEBpaLLato-
wero depmenta Tuna Il (ACE2) n tpaHcmembpaHHom
cepuHoBon npoteasbl TUNa 2 (TMPRSS2). Hecmotps
Ha 3T0, aBTOPbI OTMEYanM BEPOSTHOCTb Manbnepdy3um
MaTepUHCKMX COCYO0B B nnaueHTe [8]. Hamu oTMeyeHb!
CrneaytoLLne U3MEHEHWS B CTEHKAX apTepyon: yTorLe-
HVe, pMBPYHONAHDBIA HEKPO3, MOBPEXAEHNE 3HAOTENMUS
€ nponudepaTBHLIMU PEAKLMSMU B CTEHKE apTepuonb|,
CYXVBaOLLMIMM e€ MPOCBET.
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K 3 rpynne oTHecnu nnawueHTbl CEMU aHTEHaTanbHoO
nornbLmx nnoaos Ha 14, 26, 30, 34, 36, 39 n 41 Hepe-
nsix rectauuu. MocTKOBUAHLIN MHTEpBan (MPOMEXYTOK
BpemeHw oT auarHoctrposaHus COVID-19 go ponos) B
3 rpynne coctasun ot 1 8o 13 Hegenb. Bo Bcex cnyyasx
B nnaueHTax 3 rpynnbl (B OTAWYME OT NepBoit) Habnto-
[lanv nporpeccupyloLLee CyxeHne NpocBeTa apTepuor,
npuBoAsLLee K nx ToTansHow obnutepauuu. B Tpex n3
CeMM CIyyaeB Npw aHTeHaTanbHoun rbenu nnoga, Ha-
cTynuBLUeit Yepe3 10—12 Heagenb nocne NnepeHeceHHoro
matepbto COVID-19, B nnaueHTax Obinu BbISBMEHbI
nponudepaTtBHble U3MEHEHNS C POPMUPOBaAHUEM
NeperopoAok B NPOCBETe apTepuonbl U NOSBAEHWEM
HECKOINbKMX HOBOOOPA30BaHHbLIX MPOCBETOB COCYAOB.
B0o3MOXHO, 3TO ABNAETCS OAHWM M3 KOMMEHCATOPHbIX
MexaHu3MOB — peBacKynsapusaumen, Lenb KoTopoWn
— BOCCTaHOBIEHVEe MPOCBETa B apTepuone, YTo nog-
TBEPXKAAETCS HanMuMem nofobHbIX U3MEHEHWIA BO 2
rpynne (5 cnyyaeB — 29,4 %; OW: 9,7-54,5 %) npu
OTCYTCTBUM TaKoBbIX B 1 rpynne.

lMnaveHTbI 2 rpynnbl OTAMYAnUCh OT NMaLeHT NepBoi
obrnuTepaumeit NpOCBETOB OTAEMbHbIX apTepuorn, rubpu-
HOWAHBIMW HEKPO3aMK CTPOMbI CTBOMOBLIX BOPCYH W yBe-
NYeHneM KonuyecTsa hnbpuHonaa B MEXXBOPCUHYATOM
NPOCTPaHCTBE, a TakKe MEHEE BbIPAXKEHHLIMU ANCLIMP-
KyNSTOPHBLIMUW paccTponcTBamu. B otnnyme ot 3 rpynnbl,
30eCh Oblnu BbISIBMNEHbI KOMNEHCATOPHbIE PeaKL B BUAE
pacLLMPEHHOTO NPOCBETa COXPaHHbIX apTepron 1 yBenu-
YEHUS KONMYECTBA CUHLMTUANBHBIX Novek. [Mpu aTom B
OTAENbHBIX apTepuonax COXpaHanuchL nponudeparve-
Hble M3MeHeHws. IHTepeceH TOT ¢hakT, 4To, HECMOTPS Ha
MOPEONOrMYECKMe N3MEHEHSI B 3TOW rpynne nnaLeHT,
TPaKTYIOLLMECS KaK MnaleHTapHas He[oCTaTOYHOCTb,
CpefHsis Macca Tena npuw poXaeHUM HOBOPOXKAEHHBIX (T)
6bina 4106 + 35,6; a cocTosiHME NPU POXAEHWN ObINO
oueHeHo no Lwkane Anrap B 8-9 6annos. HeB3upas Ha
3T0, B ABYX CNy4asix KIMMHULMCTaMW NpU YrbTPa3ByKOBOM
1CCNEeA0BaHNN BbISBNEHO MHOTOBOAME MOCMe nepeHe-
CEHHOII MaTepblo KOPOHaBMPYCHOM BonesHu.

OTMeTWN, YTO COCTOSIHME NM0AA NPU POXOEHUN HE
3aBM1CENO OT TAKECTN TeYEHUS KOPOHABWPYCHOW Bones-
HU y maTepu. B cnyyae poxaeHust HOBOPOXAEHHOTO C
no3utueHbIM MNUP-Tectom, 3—4 6annamu no wkane An-
rap, 0TMEYEHO Nerkoe TeveHne 6onesHn y matepu, Torga
KaK B 7 cryqasix poxaeH1si HOBOPOXAEHHbIX C HeraTue-
HbiM MNL{P-TecTom, 7-8 6annamu no wkane Anrap, y Ma-
Tepel ObINo TsHxenoe TeveHne 3abonesanuns COVID-19
(aBycTOpOHHSIS NHeBMOHKS). OpHako, HE3aBUCUMO OT
TsKecTn GonesHu mMaTtepu, BCe MnaLleHTbl xapakTe-
pu30BanuChb yBenuyeHnem konmyectsa ubpuHonga
W CUHLMTUAMNbHBIX MOYEK, @ Takke BOCNanuTENbHbIMU
M3MEHEHNAMM, BbIPaXXEHHBIMW B pa3HOW CTeneHu. Bepo-
ATHO, KOMMEHCATOPHbIE MEXaHW3MbI B BUAE aHTMOMaTo-
3a, 0OHapyxeHHoro B 44,8 % Habntopenusx (95 % AU:
26,7-63,7 %), v runepnnasum TepMuHanbHbIX BOPCUH
Mo3BONANM 06eCneYnTb aAeKBaTHOE NiaLeHTapHO-MIo-
foBoe kpoBoobpalleHue [12]. MoaobHble N3MeEHeHNs!
npeobnaganu B 1 rpynne HabnogeHun, Torga Kak BO
2 rpynne OTMEYEHO AMCCOLIMMPOBAHHOE CO3peBaHue
BOPCWH XOPUOHa (Y4acTKku rynepnna3um TepMUHanbHbIX
BOPCWH YEPENOBanuUCh C 3afiePXKKON UX CO3PEBAHMS).
OpHako 310 He BbINo NPeaMETOM HaLLEero UCCNeaoBaHNs
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OpuriHaAbHI AOCAIAXKEHHS

U HyXZAeTcs B JanbHENLWEM U3yYeHUU W, BO3MOXHO,
CBS13aHO C NOBPEXAEHVEM CTBOMOBbIX M MOMYCTBOMOBbIX
BOPCWH XOPUOHa BCIIEACTBME KOPOHABMPYCHON 60NE3HM
COVID-19. B yacTtHocTH, yBenuyeHve gmbpuHonaa no
NepUMETPY MOyCTBOMNOBbIX BOPCWH HE JaeT BO3MOXKHO-
CTU JanbHeiLwero NpoCTPaHCTBEHHOMO pOCTa XOpUOHa
¢ 0b6pa3oBaHNeEM TEPMUHANBHBIX BOPCYH, MPOSIBMSETCS
3aepXKKOV CO3peBaHNs MraueHTbl. BeposiTHo, oT BO3-
MOXHOCTU CO3PEBAHMS BOPCUH XOPMOHa nocrie 60Me3Hm
3aBucuT mcxon bepemeHHocTH. JTO MOATBEPXKOAETCS
pasnuynem B cpokax anarHoctmposaHms COVID-198 1
rpynne (c 34 no 39 Hegento recTauuun, Mmegmara — 36,5)
1 NpU aHTeHaTtanbHom acdukeum (¢ 13 no 32 Hepento,
meauaHa — 24,5; p, . = 0,0004) (puc. 2). Mbl He Bbisi-
BUIIN HW OZLHOTO CIyYasi aHTeHaTanbHoi achukeuu, rae
COVID-19 guarHoctupoBaH nocre 34 Hegenu rectaumm,
YTO 0BBLSCHSAETCS KOMMEHCATOPHBIMW MEXaHWU3MaMW 3pe-
1O NNaLeHTbl co CHOPMUPOBAHHBIMU TEPMUHAMBHBIMU
BOpCUHamu, Torga kak COVID-19, anarHoCTMpOBaHHbIN
BO BTOPOM TPUMECTPE, BIEYET 3a COOO0I MnaLeHTapHyo
OUCYHKLMIO — OCTPYIO, BO3HUKAKOLLYt0 Yepe3 1-2 He-
Llenu, CBSI3aHHy0 C NMaLeHTUTOM, UM XPOHUYECKYHO,
chopmmpytoLLytocs B Gonee nosaHue Cpoku, B pesyrbta-
Te apTepuoCKepo3a CTBOMOBbLIX BOPCUH W HapYyLLIEHWS
CO3peBaHMs NMaLleHTbI.

OnwucaHo TeveHune nHeBmoHuu npu COVID-19 ¢
nocnefoBaTeflbHOM CMEHOW KIUHUKO-MOPONoru-
Yyeckux as: aKccyLaTUBHAs CTagusl C pa3BUTUEM
dynbmuHaHTHON hadel COVID-19 nHTepcTMLmansHomn
MHEBMOHUM, nponudepaTnBHas cTaaus ¢ pasBuUTU-
emM nepcuctupytowei dasbl 1 pubpotuyeckon [4].
OcobeHHOCTb nocnegHel — pa3BUTWE TOTaNbHOO
VHTPaanbBeOoNsiPHOro 1 UHTepCTULMansHoro gubpo-
3a, NMPMBOASALLEro K AblxaTenbHOW HEAOCTaTOYHOCTY.
MakcumanbHyto BbIpaXeHHOCTb 9KCCYAaTUBHON (hasbl
aBTOPbI OTMeYanu Ha 3 fieHb, Nponudepauys Jocturana
Makcumyma ¢ 8 no 20 AeHb, ¢ 8 gHA OTMeYanu Hayano
MHTepcTUUMansHoro rbposa, MakcuMarnbHas Bbipa-
XEHHOCTb KOTOPOTo MposiBNsnack Kk 29 AHI0 OT HavYana
3abonesaHus [4]. AHanornyHyio nocnegoBaTenbHy
CMeHy (ha3 BOCNanMTENbHOrO npouecca Mbl CMOMN
HabnogaTtb U B NnaueHTe, YTo 00bACHANO OTNMYKs B
Mopdhonorum nnaueHT B 3aBUCMMOCTH OT MOCTKOBWA-
Horo mHTepeana. MpeobnagaHne AUCLMPKYNSATOPHBIX
paccTPOWCTB (CTa3bl, KPOBOUSMUSIHWAS) U BbIpaXeHHas
nenkouMTapHas WH@UNLTpauusa B nnaleHTe nepsoi
PYNnbl COOTBETCTBOBANM (ha3e SKCCyAaLmm, NosBIeHMe
nponudepaTBHbIX peakuuin B CTEHKax apTepuon —
Hadane BTopoii hasbl, nponudepauumu, a obnutepaums
NPOCBETOB apTepuwon (apTepuorocknepos), Hambonee
BblpaXXeHHas B nnaueHTax 3 rpynnbl (Npy aHTeHaTanb-
HOW rmbenu NnoaoB), CBMAETENLCTBOBANA O Pa3BUTUM
ubposa. MNporpeccupoBaHne pubposa 0T MOMEHTA
anarHocTtupoaHus COVID-19 o6bsicHSN0 aHTeHaTanb-
Hyto rnbenb nnogo. Yepe3 1-17 Hegenb nocne 6ones-
HU. W13 aToro cnepyet, 4To KopoHaBupycHasi bonesHb
COVID-19 y matepu BO BTOPOM TpumecTpe bepemeH-
HOCTW SiBNSieTCA haKTOPOM pucka Mo nepuHaTasibHbIM
noTepsimM, KOTopble 0ByCroBneHbl ONMCaHHLIMMU Bhbille
M3MEHEHMSIMM NNaLEHTbI C YBENWUYEHNEM ANTUTENBHOCTU
NOCTKOBUAHOIO MHTEPBana.
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BbiBoAbI

1. Mexgy uccnegyeMbiMu rpynnamu BblsSiBIEHbI
CTaTUCTUYECKN 3HAYMMble pasnuuus: B 1 rpynne npe-
obnagan xopuvoamHuoHuT (B 28 cnyvasx (96,6 %);
AoBepuTenbHbIA MHTepBan: 86,4-100 %; p,, = 0,004);
BO 2 1 3 rpynnax — apTtepuocknepos (13 crnyyaes
(76,5 %); noseputensHbl nHTepean: 52,2-93,9 %;
p,, = 0,0003 1 7 criy4aes, AOBEPUTENbHbIA MHTEPBAN
(@V):100 % (75,7-100,0 %;p, , = 0,001 cooTeTCTBEH-
HO). BbISIBNEHHbIE CTPYKTYpHbIE M3MEHEHWS MIaleHTbI
npu kopoHaeupycHon 6onesHn COVID-19 saBucenu ot
LIMTENBHOCTM NOCTKOBWAHOTO MHTEPBana v obycrnosne-
Hbl NMOCnefoBaTeNbHON CMEHON a3 BOCManMUTENbHOTO
npouecca: anstepauuu, aKCccygaummn v nponudepaumm
¢ nocneayoLmm ¢ubposom.

2. ®opmmpoBaH1e OCTPOii NNaLeHTapHo HepocTa-
TO4HOCTV NPU KOPOHaBWPYCHOW 60NesHu, AnarHocT1po-
BaHHOM 3a 1-6 HeZenb 40 POAOB, CBA3AHO C Pa3BUTHEM
BbIPKEHHbIX AVCLIMPKYMSATOPHBLIX PACCTPOWCTB 11 OCTPO
3KCCYAATVBHON BOCMANUTENbHOW peakuum pasHom
CTeneHn BbIpaXXEHHOCTU. POPMMPOBaHME XPOHUYECKOM
MnraLleHTapHON HeLOCTaTO4HOCTM CBA3aHO C nponude-
paTUBHOW CTaauen BocnaneHms. YkazaHHble U3MeHeHus
NPUBOAST K pa3BuTuio ¢mbposa CTEHOK apTepmon u
MEXBOPCMHYATOrO NPOCTPaHCTBA.

3. Haubonee cyllecTBeHHble CTPYKTYpHbIE 13-
MEHEHUs MnaueHTbl, BeayLime K nnaleHTapHON He-
[0CTaToqHOCTM, Habnopanu Bo 2 rpynne — B Cpokax
UHMLMpoBaHUs B nepuod 23-33 Hepenv GepeMeHHo-
cTu. KopoHasupycHas 6onesHb COVID-19 y matepm BO
BTOPOM TpUMeCTpe 6epeMeHHOCTU ABNSETCS hakTopom
pucKa no nepuHatanbHbIM NoTepPsiM, KOTopble 00ycrnoB-
NEHbl ONMUCaHHLIMW BbIlle U3MEHEHUSIMU MNALEHTHI C
yBENM4eHeM ANUTENBLHOCTM MOCTKOBUAHOTO MHTEpBana.

MepcnekTuBbI AanbHENLWMNX UccnegoBaHui. Hamm
13y4eHbl n3meHerus B nnauexTe npyu COVID-19 B koHue
BTOPOrO, TPETLEM TPUMECTPax GepemeHHocTn. [anbHen-
LUME VCCrefoBaHUs MHTEPECHBI TEM, YTO B HacTosiLLee
BPEMS Ha MCCreaoBaHWe NOCTYNAkT NiaueHTbl npu
[varHocTupoBaHHoM y 6epemMeHHbix COVID-19 B Gonee
paHH1e CPOKM (NEPBbIiA, HAYano BTOPOro TPMMECTPA), YTO
CBSI3aHO C NUKOM 3aboneBaemocTy B Hosibpe — aekabpe
2020 roga. Mpogomkaetcs HAbop MaTepuana, NPOBOANTCS
aHarnm3 JaHHbIX aHaMHe3a, CONOCTaBNSOTCS NAaToMOpdo-
NOMMYECKNE UBMEHEHUS NINALEHTBI C COCTOSHUEM Mriofa
NPU POXOEHUN A1 CO3[aHMS NMPOTOKOMA MO BEAEHMIO
6epeMeHHOCTM Npu KopoHaBupycHoii GonesHu (COVID-19)
B aHamHe3e. Hanbonee MHTepecHbIM 1 TpebytoLmm 13y-
YEHVSt OCTAETCS BOMPOC BEPTVKANbHON Nepenaqn Bupyca,
3aLLUMTHBIX 1 KOMMEHCATOPHbIX BO3MOXHOCTEN NIaLEHTbI.
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Aim: to clarify the prognostic value of cytoplasmic p16ink4A, VEGF, MMP-9 and Ki-67 expressions in gastrointestinal stromal
tumors (GISTs) and connection of different levels of these markers expression with aggressive transformation of GISTs.

Materials and methods. Our study included 36 samples of primary tumors and 10 relapses of GIST and metastases in liver
after primary combined treatment (surgery and chemotherapy with imatinib). The immunohistochemical study was performed
with 4 primary antibodies: Ki-67, p16ink4A, VEGF and MMP-9. We used formalin fixed and paraffin embedded (FFPE) tissue
samples for immunohistochemical study.

Results. In our study we showed significant connection between levels of cytoplasmic expression of p16ink4A in primary
GISTs and such markers of tumor aggressive behaviour as Ki-67, MMP-9 and VEGF (Fisher’s exact P-value = 0.000753;
0.000101 and 0.000048 respectively).

Between cytoplasmic expression of p16ink4A and VEGF and also between p16ink4A and MMP-9 strong direct correlation
was found (y = 0.829, P < 0.05andr = 0.961, P < 0.05 respectively). The correlation between expression of Ki-67 and
p16ink4A was also direct and strong (r, = 0.754, P < 0.05), but with some exclusions, that’s why this correlation needs fur-
ther investigation in larger groups with preciser molecular analysis. Analysis of metastatic GISTs samples showed prominent
levels of MMP-9 and VEGF expression.

Conclusions. Our study has shown very important role of cytoplasmic expression of p16ink4Ain GIST as one of the markers
of aggressive behavior, which can be used in complex with other markers for more accurate prognosis of GISTs progression.
Prominent levels of MMP-9 and VEGF expression in metastatic GISTs can be a marker of resistance to imatinib. So
probably evaluation of MMP-9 and VEGF expression can be used as a tool for correct choice of chemotherapy for patients
with GISTs.

ImyHoricToxiMmiuHi 0c06AMBOCTI racTPOIHTECTUHAABHMX CTPOMAAbHUX MYXAMH
i poab ekcnpecii p16ink4A, Ki-67, VEGF i MMP-9 y noBeAiHLI X nyxAuH

l. I. ikoBuoBa, . M. MipowHuueHko, T. M. YepTeHko

MeTa po6oTu — 3'cyBaTi NPOrHOCTUYHE 3HAYEHHS LIMTONNa3MaTnyHoi ekcnpecii p16ink4A Ta ekcnpecii Takux Mapkepis, Sk
VEGF, MMP-9 i Ki-67 npu racTpoiHTecTuHanbHux ctpomanbHux nyxnuHax (FCIT), BUSBUTM 3B’A30K Pi3HUX PiBHIB ekcnpecii
LIMX MapKepiB 3 arpecvBHoto nosegiHkoto MCI1.

Matepianu Ta metoau. JocnimxeHHs Bkntodano 36 sunaakis nepsunHux MNCI i 10 Bunaakis metacrasis MCI1 y nediHky
nicnst nepByHHOT KOMBIHOBaHOT Tepanii (XipypriyHe BUAANeHHs NyxXnuHu Ta Tepanis iMatuHioom), Lo NpeacTaBneHi Matepi-
anom nyxnuH y napadiHoBux brokax, i3 HUX pobunu 3pisn 4ns iMyHOriCTOXIMIMHOTO JOCNImKEHHS 3 Mapkepamu p16ink4A,
VEGF, MMP-9 i Ki-67.

Pesynkratin. BUsiBunm ctatncTnyHO 3HaYyLLUM 3B'A30K MK piBHEM LMTOMasmaTuiHoi ekcnipecii p16ink4A B nepsuHHMX CI1
i TaKUMU Mapkepamm arpecvBHOI NoBeaiHkw, sk Ki-67, MMP-9 i VEGF (p-3HaveHHs 3a TO4HUM kpuTepiem Piliepa CTaHOBUNO
0,000753, 0,000101 i 0,000048 BignosiAHO).

Mix unTonnasmatunyHoro ekcnpecieto p16ink4A i VEGF, a Takox mix p16ink4A i MMP-9 BcTaHOBUMM CUNBbHWIA NPSIMUIA KOpe-
nauinHmn sg'asok (y = 0,829, p < 0,05 tar, = 0,961, p < 0,05 BignosiaHo). Mpsamui i cunbHui (r, = 0,754, p < 0,05)
KOpensLiiHWiA 38’A30K BU3HaYUIN Takox Mix ekcnpecieto Ki-67 i p16ink4A. Anania metactatnyHux [CIN nokasas 3HavyLLy
ekcnpecito MMP-9 i VEGF.

BucHoBku. Pesynbsratv focnigKeHHs nokasanu, Wo piBeHb ekcrpecii p16ink4A kopernioe 3 piBHEM eKCTPECii iHLLMX MapKepiB
arpecuBHoi nosegiHkv NyxnuH — Ki-67, MMP-9 i VEGF.

Tomy ouiHoBaHHs excnpecii p16ink4A MoXxHa 3acTocoByBaTy Ans nporHo3yBaHHs nepebiry MCI1. 3Havywa ekcnpecis MMP-9
i VEGF y metactatnyHux 'ICI moxe ByTv Mapkepom pesncTeHTHOCTI 40 iMaTuHiby. OTxe, MMOBIPHO, OLiHIOBaHHS ekcrpecii
MMP-9 i VEGF moxHa BUKOPWUCTOBYBATMW A5t KOPEKTHOTO Npu3HaYeHHst ximieTepanii navjeHtam i3 ICI1.

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.



Original research

UMMyHOrMCTOXMMHUYECKUE 0COOEHHOCTU raCTPOMHTECTUHAABHBIX CTPOMAAbHbIX ONYXOAEH U
poAb akcnpeccuu p16ink4A, Ki-67, VEGF 1 MMP-9 B noBeAeHWH 3TUX ONyXOAeH

N. W. filkoBuosa, A. H. MupowH1ueHko, T. H. YepTeHko

Llenb paboTbl — yTO4HEHWE NPOrHOCTUYECKOrO 3HAYEHUS LuTonnasMaTndeckoi akcnpeccim p16ink4A n akcnpeccum Takux
mapkepoB, kak VEGF, MMP-9 u Ki-67 npu racTpouHTECTMHAMNBHBIX CTPOManbHbIX onyxonsix (FICO), yctaHoBneHe cBS3n
MeXIy pasHbIMU YPOBHSIMI SKCTIPECCUM STUX MapKepOB U1 arpeccuBHbIM noeeseHnem MNCO.

Marepuansi n metogsl. Viccnegosanue Bkntodano 36 cnyyaes nepauynbix MACO u 10 cnyyaes metactasos MCO B ne-
YeHb nocrne KOMOMHMPOBAHHOW Tepanun (XMPYPruyeckoro yaaneHus onyxonu 1 Tepanum UMatuHuboMm), NpeacTaBneHHbIX
maTtepuarnom onyxonen B napacuHoBbIX 6riokax, M3 KOTOpbIX B MocreayHoLLeM Aenany cpesbl Anst UMMYHOTMCTOXMMUYECKOTO
nccneposaHns ¢ mapkepamu p16ink4A, VEGF, MMP-9 u Ki-67.

PesynbraThbl. YCTaHOBMEHA CTATUCTUYECKN 3HAUMMAast CBA3b MEX/Y YPOBHEM LIMTOMIa3MaTnieckon akenpeccuu p16ink4A B
nepauyHbIx MMCO 1 TakuMn Mapkepamu arpeccuBHOTO NoBeaeHNs onyxonen, kak Ki-67, MMP-9 n VEGF (p-3HayeHue To4HOoro
kputepus duwwepa cocrasuno 0,000753, 0,000101 n 0,000048 cOOTBETCTBEHHO).

Mexay umtonnaamatuyeckon akcnpeccuenn p16ink4A n VEGF, a tarkke mexay p16ink4A u MMP-9 yctaHoBneHa cunbHas
npamas koppenaunonHast ceasb (y = 0,829, p < 0,05mr, = 0,961, p < 0,05 cooTeeTcTBEHHO). KoppenaumnoHHas cBasb
mexay akcripeccuent Ki-67 u p16ink4A Tarxe npamas v cunbHas (r; = 0,754, p < 0,05). AHanus metactatnyeckux MMCO
BbISIBUN 3Ha4nTeNbHYt0 akcnpeccuto MMP-9 n VEGF.

BbiBoabl. Pe3yneraThl MCCrenoBaHWs nokasanu, Y4To ypoBeHb akcnpeccun p16ink4A koppenupyet ¢ ypoBHEM aKcnpeccum
APYrMX MapKepoB arpeccuBHoOro noeefeHuns onyxonein — Ki-67, MMP-9 n VEGF. Moatomy oueHka akcnpeccumn p16ink4A
MOXeT ObITb UCMONb3oBaHa Ans nporHo3a Tedenus MMCO. BoipaxeHHas akcnpecenss MMP-9 n VEGF B meTactatnyeckux
ICO moxeT 6bITb MapkepOM PE3VNCTEHTHOCTM K UMaTUHUGY. MoaTomy, BeposiTHO, oLeHKy akcnpeccun MMP-9 n VEGF moxHo

CNONb30BaTh AMnst KOPPEKTHOTO HasHauYeHNs xummuotepanun naumeHtam ¢ MACO.

Gastrointestinal stromal tumors (GISTs) are the most
common mesenchymal tumors of digestive tract [1].
These tumors have variable behavior; many of them are
characterized by indolent course. However, at the same
time, there are too less histological criteria, that allow to
predict progression of GISTs. Criteria that were used in
last histological classification of digestive system tumors
include mitotic rate, tumor size and tumor site of location
and only 1% criterion in this list is histological. Probably
due to this fact all GISTs in last classification are coded
as malignant tumors (8936/3) [1,2].

Immunohistochemical analysis is a useful tool in
routine pathomorphological practice that helps to put
more accurate diagnosis and choose correct treatment
for patients. There is a specter of immunohistochemical
markers that shows the aggressive potential of different
tumors, such as the ability of a tumor to invasion (MMP-
9), angiogenesis (VEGF) and proliferative activity (Ki-67).
In different studies, there were shown effectiveness of
Ki-67, VEGF and MMP-9 as powerful predictive markers
of GISTs outcome, but there are no studies, that inves-
tigated the role of these markers in tumor progression
in complex.

In research paper from 2014 it was shown, that Ki-67
index more than 8 % can be an exact factor of worse
prognosis and poor response for imatinib treatment for
patients with primary GISTs [3]. Naiquing Liu et al. in their
study of 52 primary GISTs show that the expression levels
of MMP-9 and VEGF were significantly higher in malignant
GIST than that in benign GIST. Their expression levels
were associated with the GIST tumor size, invasion and
metastasis, mitotic count and central necrosis [4,5].

The situation with such a marker as p16ink4Ais more
ambiguous. P16ink4a is a particularly potent effector of
cell cycle progression that functions in concert with CDK4/
Cyclin D and RB in coordinating proliferation. Application
of immunohistochemical analysis with p16ink4A can be
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used as a novel biomarker for the detection of cancer
cells in early stages [6]. The high-level expression of
p16inkda in tumors is associated with aggressive sub-
types of disease, and in certain clinical settings elevated
p16inkda expression is an important determinant for
disease prognosis and therapeutic response [6-8]. Some
authors have shown that there are 2 patterns of p16ink4A
expression in GISTs: nuclear and cytoplasmic. Each of
these patterns plays an independent role in progression
of GISTs. Haller et al. in their study confirmed that the low
nuclear expression of p16ink4a and high cytoplasmic
expression of p16ink4A in tumor cells are independently
associated with progression in GISTs [7]. But in their study
they also said that for the quality of nuclear expression of
p16ink4a can influence different factors, such as the age
of individual tumor samples, in contrast to it cytoplasmic
expression was more stable and non-tumor cells had
never shown cytoplasmic expression of p16inkda [7].
Other authors have shown that the nuclear expression
of p16ink4a with or without cytoplasmic expression was
higher in GISTs with the shortest recurrence free period
[9,10]. This data contradicts partially to Haller’s results,
because told about the role of high nuclear expression
in tumor progression. However, if to study this data more
careful, we can see that authors didn’'t mention what
percentage of tumors in their group have cytoplasmic
expression of p16inkda, that's why we are not able to
totally exclude role of cytoplasmic expression of p16inkda
in aggressive behavior of GISTs.

There are also no complex studies, that have
shown the role of p16ink4A, Ki-67, VEGF and MMP-9
expression not only in primary GISTs, but also in their
metastases. However, this information will be very useful
not only for understanding the biological characteris-
tics of metastases of GISTs, but also for evaluation of
effectiveness of treatment and for choosing the better
strategy of therapy.

KnaloueBble cnoBa:

racTPOUHTECTH-
HaAbHas
CTPOMaAbHaA
OIMyXOAb,
uuTonAa3Ma-
THYyeckas
aKcnpeccus
p16ink4A,
MMP-9, Ki-67,

VEGF, meTacTasbl

racTpOMHTECTU-
HaAbHOM
CTPOMAAbHOM
OMyXOAH,
arpeccvBHoe
noBeAeHue
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Aim

To investigate aggressive potential of primary GISTs
by examining expression of Ki-67, MMP-9, VEGF and
p16ink4A in these tumors. In addition, to study the levels
of expression of these markers in metastases of GISTs
obtained from patients who underwent chemotherapy
with imatinib. Since p16ink4A is not a popular marker of
aggressive potential, but it plays a crucial role in onco-
genesis, we put as an aim of this research to determine
the role of different levels of cytoplasmic expression of
p16ink4A in GIST behavior by comparing expression of
this marker with expression of well-studied markers of
tumor proliferative activity (Ki-67), invasiveness (MMP-9)
and neoangiogenesis (VEGF).

Materials and methods

The study was performed on formalin fixed and paraffin
embedded (FFPE) tumor samples of GISTs. The material
included tumor samples of primary GISTs obtained from
36 patients, who have undergone surgical excision of
tumors and tumor samples of metastases of GISTs in
liver from 10 patients, who were treated with imatinib after
surgical excision of primary tumor. Postoperative tumor
material was obtained from pathology departments of
“Grigoriev Institute for Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine”,
Kharkiv, Ukraine and “National Cancer Institute”, Kyiv,
Ukraine. All surgical resections were performed between
2016 and 2019.

Eligibility criteria included the availability of follow-up
data at least for a year after surgical resection of primary
tumor and information about treatment for patients with
metastases, good quality and sufficient quantity of tumor
material for immunohistochemical analysis, positive
immunohistochemical staining with CD117 and DOG-1
confirming diagnosis GIST. We divided primary tumor
samples by location on gastric and non-gastric sites and
by size into 4 groups: <2 cm; >2 cm to <5 cm; >5 cm to
<10 ¢cm and >10 cm. Such a subdivision was based on
prognostic parameters given by United States Armed For-
ces Institute of Pathology (AFIP) and recommended in last
WHO classification of digestive system tumors (2019) [1].

The immunohistochemical study was performed with
4 primary antibodies: Ki-67, p16ink4A, VEGF and MMP-9.
The characteristics of these antibodies are given in Table
1. We used formalin fixed and paraffin embedded (FFPE)
tissue samples forimmunohistochemical study. The whole
study was performed according to the Dako protocol for
manual IHC staining.

Quantitive method was used for evaluation of Ki-67,
MMP-9 and p16ink4A expression.

Ki-67 score was expressed as the percentage of
the number of immunopositive nuclei among the total
number of nuclei of tumor cells regardless of the immu-
nostaining intensity. The counting was performed in three
areas of most intensive staining (“hot spot” areas) at x400
magpnification. The expression of proliferation index Ki-67
is categorized into 3 groups: <5 % positive cells, 6-8 %
positive cells and >8 % positive cells according to cutoff
levels given in Wen-Yi Zhao and coauthors study of 418
GISTs in 2014 [3].
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MMP-9 expression was also evaluated with use of
quantitative method and then divided into groups: score
0 —negative staining with MMP-9, score 1 —percentage
of positive cells less than 30 %, score 2 — percentage of
positive cells between 30 % and 70 %, score 3 - per-
centage of positive cells more than 70 % [5].

Expression of p16ink4A was calculated as the per-
centage of the number of immunopositive cells (positive
cytoplasmic staining with or without nuclear staining)
among the total number of tumor cells in three areas
of most intensive staining (in cases of heterogeneous
expression) at x400 magnification. Then all cases were
subdivided into groups according to Remmele and
Stegner method [11] and important cutoff value at 10 %:
score 0 (-) — negative staining with p16ink4A, score 1
(+) =1 %to9 % of positive cells, score 2 (++) - 10 %
to 49 %, score 3 (+++) —50 % and more positive cells.
We analyzed 2 important groups in our study: negative
or low (+) expression of p16ink4A compared to moderate
(++) or high (+++) expression of p16ink4A.

The semiquantitative approach was used for the as-
sessment of VEGF expression. The granular cytoplasmic
expression of VEGF was scored in such a scale: score 0
(-) —noexpression, score 1 (+) —weak positive staining,
score 2 (++) — positive staining, score 3 (+++) — strong
positive staining [5].

Results were visualized and photographed using light
microscope (ZEISS Primo Star, ZEISS Axiocam ERCc5).

The relationship between different clinicopathological
parameters of tumors were estimated using the Fisher’s
exact test (Fisher’s exact P-value < 0.05). Spearman’s
rank correlation and Gamma coefficients were used for
the measurement of rank correlation between quantitative
variables and between quantitative and semiquantitative
variables, respectively. An extensive parameter (%) was
used to describe qualitative characteristics. All statistical
analyses were performed using Microsoft Excel 2013
and MedCalc.

The design of the study and all the methods used in
the study were approved by the Bioethics Committee of
the above institutions and complied with the requirements
of the Declaration of Helsinki. Such clinicomorphological
criteria as gender, site of tumor and its size were obtained
from case histories, where we analyzed surgical protocols,
data about chemotherapy and data from histological
conclusions.

Results

Primary GISTs. We divided primary GISTs into 2 groups
using as a cutoff value 10 % of p16ink4A positive cells in
tumor sample. The first group included 19 patients with
score 0 (-) or score 1 expression of p16ink4A. The second
group consists of 17 patients with expression of p16ink4A
210 % (score 2 and 3). The aim of such subdivision was to
find the relationship between different clinicopathological
parameters of GISTs and p16ink4A expression. Gender
of study objects was well matched. Some parameters
as tumor location, size, proliferative index, expression of
MMP-9 and VEGF according to multiple data play role in
risk of tumor progression. All data that we get are shown
in Table 2. As we see from this table the statistically signi-
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Table 1. List of primary antibodies used in our study

primary antibody | Clon _____ bition | Manufectrer ________

ficant results with P exact value < 0.001 were given only
for Ki-67 expression and p16ink4A, for VEGF expression
and p16ink4A, for MMP-9 expression and p16ink4A.

Spearman’s rank correlation coefficient was used to MMP-9 Ab-1GE-213  1:200 ThermoFisher Scientific, USA
show exact relationship between p16ink4A expresion and Ki-67 SP6 1:400 ThermoFisher Scientific, USA
otherimmunohistochemical parameters of tumor aggres- =0 JH121 1:20 ThermoFisher Scientific, USA

P16ink4A 1D7D2 1:200 ThermoFisher Scientific, USA

sive behavior (Ki-67, MMP-9). Gamma coefficient was
used for description of relationships between semiquan-
titive parameters as VEGF expression and quantitative
variables such as expression of p16ink4A.

We obtained the following results. The direct very
strong relationship according to Chedock’s scale was
found between expression of MMP-9 and expression of

Table 2. Clinicopathological features of primary GISTs and their relationships
with cytoplasmic p16ink4A expression

Clinicopathological p16ink4A cytoplasmic p16ink4A cytoplasmic
characteristics staining (-/+) staining (++/+++)
(number of cases) (number of cases)

p16ink4Ain primary GISTs (r, = 0.961,P < 0.05). This

result means that with the elevation of MMP-9 expression Ge';\j::e 0.34311
the expression of p16ink4A will also rise. Female 8 10 '
The direct strong relationship according to Ched- Tumor site
ock’s scale was found between expression of VEGF and Stomach 8 3 0.15596
p16ink4A in primary GISTs (y = 0.829, P < 0.05). Non-gastric site 1" 14
Almost the same results were obtained between ex- e
pression of Ki-67 and p16ink4A (r, = 0.754, P < 0.05), < 3 1 0138
but here relationship was strong compared with very 210 <5 10 7
strong relationships in previous calculations. Additionally, >5 10 <10 5
we have to discribe some cases those were not typical >10 4
for general results. We had one case with quite high ex- Ki-67 expression (%)
pression of Ki-67 (38 %), but low expression of p16ink4A <5 11 2 0.000753*
(8 %). Expression of VEGF in this case was moderate 6-8 4 0
(++) and expression of MMP-9 was 50 %. But this tumor >8 4 15
had size of 6.5 cm and was localized in stomach, so using VEGF expression
prognostic criteria given in WHO histological classification -+ 15 1 0.000048"
of digestive system tumors [1] risk of progression for +t 4 6
this tumor is 55 % compared to 85 % for similar tumor il 0 10
with intestinal location. The next 2 cases were in group MMP-9 expression
with Ki-67 <8 %. These tumors had high expression of Score 0 i 0 0.000101*
p16ink4A (31 % and 95 %, respectively). Both tumors Score 1 7 2
are localized in small intestine, their size were less than Score 2 1 10
Score 3 0 5

5cm, expression of MMP-9 were 15 % and 78 %, re-
spectively. So if we take into account all clinicopathological
features of these tumors, we will see that despite of low
Ki-67, expression of MMP-9 and tumor location besides
of expression of p16ink4A can show that these tumors
have quite prominent risk of tumor progression.

Metastatic GISTs. For group of metastatic GISTs
we got following results. The expression of all markers in
metastatic GISTs were heterogenous with areas of higher
expression and with areas where expression was quite
low. The mean expression of Ki-67 was 8.4 + 2.9 %.
All metastatic GISTs in our study had p16ink4A expres-
sion lower than 10 % (5.2 £ 2.7 %). At the same time,
expression of VEGF and MMP-9 were quite prominent.
6 GISTs among 10 showed strong positive staining with
VEGF (+++) and 4 GISTs (4/10) had moderate expression
of VEGF (++). The levels of MMP-9 expressions were very
variable. The mean expression of MMP-9 in metastatic
GISTswas 38 + 30 %. Due to small amount of cases in
group of metastatic GISTs we didn’'t make any correlation
analysis here.

Discussion

In our study we have shown the direct strong relationship
between moderate and high expression of p16ink4A and
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*: P-value <0.001 (Fisher’s exact test).

important markers of aggressive potential of tumors, such
as Ki-67 (proliferative index), MMP-9 (invasive capacity)
and VEGF (the marker of angiogenesis in tumors). Recent
data has shown that expression of cell cycle regulators
such as cyclin D1, CDK4 and p16ink4Ais associated with
high risk of GIST recurrence [12,13]. Shaffer and coau-
thors in their paper demonstrated significant association
between strong and diffuse p16 protein expression in
GISTs and loss of MAX or p16ink4A coding sequence
mutations. At the same paper they said that inactivation of
MAX gene is a common event in GIST progression [14].

The investigation of cytoplasmic expression of
p16ink4A in GISTs was one of our main issues, because
the role of cytoplasmic expression in GISTs is not enough
elucidated in scientific papers. Only F. Haller et al. in their
article described the cytoplasmic expression of p16ink4A
as an independent factor of worse prognosis in GISTs
[7]. Other authors studied only nuclear expression of
p16ink4Ain GISTs [9,10] and very often did not take into
account the presence or absence of cytoplasmic expres-
sion in their cases [10]. However, the independent role of
cytoplasmic expression of p16ink4A as a factor of poor
prognosis were described in such tumors as laryngeal
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squamous cell carcinomas (SCC) [11], neuroendocrine
tumors of digestive system [15] and concurrent nuclear
and cytoplasmic overexpression of p16ink4A in diffuse
gliomas was associated with a worse outcome [16].
Moreover, the latest data demonstrate, that cytoplasmic
p16ink4Ais not an artefact and can be involved in the dis-
sociation of focal adhesions, and then related to the cell
invasion [8]. Our finding supports this position to show
direct strong correlation between levels of MMP-9 and
p16ink4A in tumor cells. Additionally, S. Mendaza et al.
found relationship between cytoplasmic p16 and Angio-
tensin Il receptor associated protein (AGRAP) [8] that can
increase expression of VEGF in tumor cells [17] and due
to this pathway stimulate angiogenesis and tumor growth.
In our study, we found direct strong correlation between
expression of p16ink4A and VEGF. It is also important to
mention, that expression of MMP-9 and VEGF are closely
related probably due to influence of epidermal growth
factor receptor (EGFR) on their production [18]. That is
why to discover the molecular connections between cy-
toplasmic p16ink4A, MMP-9 and VEGF can be an issue
of many future studies.

The study of laryngeal squamous cell carcinomas
has shown similar association between Ki-67 expression
and cytoplasmic p16ink4A, as we got in our study [11].
The expression of cytoplasmic p16 ink4A increased in
laryngeal SCC with increasing of tumor grade [11]. But
as we saw in some our cases, not always we can see
strong correlation between Ki-67 and p16ink4A, that's
why expression of these markers has to be analyzed in
combination with other clinical and pathological factors of
tumor progression. Moreover, additional molecular studies
are needed to clarify the connection between Ki-67 and
p16ink4A expression.

The metastatic GISTs have shown ambiguous results,
from one side they had quite low levels of Ki-67 and
p16ink4a expression, from the other side expression of
VEGF and MMP-9 were prominent. Probably such results
are associated with small number of cases in this group
or it can also be a feature of chemotherapeutic effects,
because all patients were treated with imatinib. Anyway,
it has to be mentioned, that different scientific papers
point out that high VEGF expression is associated with
low therapeutic response to imatinib and as a result leads
to tumor progression [19-21]. We observed in the group
of metastatic GISTs quite high expression of VEGF,
that probably can be a marker of resistance to imatinib
and for those patients therapy with sunatinib is highly
recommended. Additionally, we have found the study
demonstrating loss of sensitivity to imatinib in p16-deleted
metastatic GISTs [22]. Hence, low levels of p16ink4A
expression in metastatic GISTs in our study might be a
sign of such resistance.

Conclusions

1. Our study has shown a very important role of
cytoplasmic expression of p16ink4A in GIST as one
of the markers of aggressive behaviour, which can be
used in complex with other markers for a more accurate
prognosis of GISTs progression. We showed significant
connection between levels of cytoplasmic expression
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of p16ink4A in primary GISTs and such markers of
tumor aggressive behaviour as Ki-67, MMP-9 and
VEGF (Fisher’s exact P-value = 0.000753; 0.000101
and 0.000048, respectively). Between cytoplasmic
expression of p16ink4A and VEGF and also between
p16ink4A and MMP-9 strong direct correlation was
found (y = 0.829,P < 0.05andr, = 0.961,P < 0.05
respectively). The correlation between expression of Ki-
67 and p16ink4A was also direct and strong (r, = 0.754,
P < 0.05), but with some exclusions, that's why this
correlation needs further investigation in larger groups
with preciser molecular analysis.

2. Analysis of metastatic GISTs samples showed
prominent levels of MMP-9 and VEGF expression, that
can be a marker of resistance to imatinib. So probably
evaluation of MMP-9 and VEGF expression can be used
as a tool for correct choice of chemotherapy for patients
with GISTs. Our study of metastatic GISTs has some
limitations due to small number of tumors in this group,
that's why further studies in larger groups are needed.
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YAbTpa3ByKoBe AOCAIAKEHHA AK METOA PaHHbOI
«MPUADKKOBOI» AiarHOCTUKK FOCTPOro NOLLUKOAXKEHHA HUPOK
y repiaTpMuHUX NaLieHTIB NicAA ypreHTHOi abaomiHaAbHOI Xipyprii
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lepiaTpyyHi nauieHT 0cCOBNMBO CXWUIbHI 4O PO3BUTKY NiCNSIONepaLiHUX YCKNaaHeHb, O4HUM i3 SIKUX € FOCTPE MOLIKOMKEHHS
Hupok (IMH). PanHs giarHocTtuka IMH — Baxnuea cknagoBa eheKTMBHOCTI 10ro NpodhinakTykv Ta NikyBaHHS. BBaxaroTb, LWo
YNbTPa3BYKOBE AOCHIMKEHHS HUPKOBOTO KPOBOTOKY MOXe OyTi NepcnekTUBHAM METOLOM «NPUMixXKOBOI» AiarHocTuky [MIH.

MeTta po60TH — BU3HAYNTK MPOTHOCTUYHY LIHHICTb BEMWYMHW HAPKOBOTO pe3ncTuBHoro iHaekcy (RRI) Ta HaniBkinbkicHOro
OLiHIOBaHHSA HUpKOBOI nepdysii (SQP) sk meTodiB paHHLOI AiarHocTuku ITIH y repiaTpuyHUX NaLieHTiB Nicns ypreHTHOT
abpoMiHanbHoT Xipypril.

Marepianu Ta Metoam. Y npocrexkTMBHe OfHOLEHTPOBe JOCTimKeHHs 3anyydnnv 40 naujenTis (72,5 (65,0; 81,5) poky), akim
BY3HaYanv pusuk po3BuTKY, HasiBHICTb i cTagjto ['TTH, 4onaTkoBo BUMIpIOBa MOKa3HVKW reMOAVHaMIKK, BHYTPILLIHEOYEPEBHUN TUCK
(BYT), BHYTpiLUHbO4EpEBHUIA Nepdy3inHMiA Tuck (BYMT). Hupkosuii peanctveHmi iHgekc (RRI), SQP B1aHa4anm 3a 4onoMoroo
ynbTpassykoBoi gonneporpadii (ynsrpassykosuin aatumk CH-6, SIEMENS, Acuson Antares). CTaTUCTUYHUIA aHanis BUKOHaM 3a
[nonomoroto nporpamu Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynkratu. B nicnsionepavittomy nepiogi IMH cnoctepiranu y 26 (65 %) oci6. MopisHsHO 3 nauieHTamu 6e3 MH BoHK
manm Ha 14 % Hk4Min piBeHb CepeaHboro apTepiansHoro Tucky (p = 0,008), B cepeaHbOMy Ha 4 MM pT. CT. BuwwmiA BUT
(p = 0,005) Ta cytTeBo HWxumin BUMT (p = 0,0348). Y nauienTis i3 [MH RRI Ha 13,9 % Buwwwmii, Hix y xBopux 6e3 IMH
(0,75 (0,72; 0,81) B. oa. npotu 0,66 (0,61; 0,69) B. 0. BignosiaHo, p = 0,000001), ane ctyniHb SQP HMPOK BiporigHO He
BigpisHsBca y rpynax (p = 0,636). IoricTuyHmMi perpeciitHuin aHania nokasas, Lo y XBopwx i3 Bucokum RRI B 15 pasis yacTille
BuHukae [MH. ROC-anani3 3acsiguvs, wo RRI>0,71 B. oa. € noporosum piBHem ans po3suTky MIH i3 yytnueicTio 87,2 % Ta
cneumdivHicTio 73,5 %, Mae BenvKy NpOrHOCTUYHY LiHHICTB (nnowa nig kpueoto AUC 0,868, p < 0,0001). CI, BYT i BUMT
BiporiaHo ayxe cnabko kopentoanu 3 RRI (r = -0,31;r = 0,26, r = -0,28 signosiaHo, p < 0,05).

BucHoBku. Bucoki 3HaueHHst RRI B repiaTpuyHmx nauieHTiB nicns ypreHTHoi aboomiHanbHoi Xipyprii NoB’si3aHi 3 po3BUTKOM
IMH. RRI Moxe 6yT1 iIHCTPYMEHTOM «NpunixkkoBOi» AiarHocTuku [TIH, Ha BiamiHy Big SQP HMPOK, sika He nokasarna nporHo-
CTWUYHOI LiHHOCTI.

Ultrasound examination as a method of early “bedside” diagnosis
of acute kidney injury in geriatric patients after urgent abdominal surgery

N. V. Momot, N. V. Tumanska, S. I. Vorotyntsev

Geriatric patients are particularly vulnerable to the development of postoperative complications, one of which is acute kidney
injury (AKI). Early diagnosis of AKl is an important component of the effectiveness of its prevention and treatment. It is believed
that ultrasound examination of renal blood flow may be a promising method for “bedside” diagnosis of AKI.

The aim is to evaluate the predictive value of renal resistance index (RRI) and semiquantitative renal perfusion (SQP) as
methods for early diagnosis of AKI in geriatric patients after urgent abdominal surgery.

Materials and methods. A prospective single-center study included 40 patients (72.5 (65; 81.5) r. u.) who were assessed for
the risk of development, the presence and stage of AKI, and additionally hemodynamic parameters, intra-abdominal pressure
(IAP), and abdominal perfusion pressure (APP) were measured. Renal resistance index (RRI) and semi-quantitative renal
perfusion score (SQP) were determined using Doppler ultrasound (ultrasound probe CH-6, SIEMENS, Acuson Antares).
Statistical analysis was performed using the Statistica for Windows 13 program (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. In the postoperative period, AKI developed in 26 patients (65 %). Compared with patients without AKI, they had
a 14 % lower level of mean arterial pressure (P = 0.008), as well as an average of 4 mmHg higher IAP (P = 0.005) and
significantly lower APP (P = 0.0348). Patients with AKIhad a 13.9 % higher RRI than patients without AKI (0.75 (0.72; 0.81) .
u.vs 0.66 (0.61;0.69)r. u., respectively, P = 0.000001), however, the degree of SQP of the kidneys did not differ significantly
between the groups (P = 0.636). Logistic regression analysis showed that patients with a high RRI were 15 times more likely
to develop AKI. ROC analysis showed that RRI >0.71 r. u. is the threshold level for AKI with 87.2 % sensitivity and 73.5 %
specificity, and it has a high predictive value (area under the curve AUC 0.868, P < 0.0001)). Cl, IAP, and APP were significantly
very weakly correlated with RRI (r = -0.31;r = 0.26, r = -0.28, respectively, P < 0.05).

Conclusions. High RRI values are associated with AKI in geriatric patients after urgent abdominal surgery. RRI may be a
“pedside” diagnostic tool for AKI, in contrast to renal SQP, which has shown no predictive value.
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YAbTpa3ByKoBOE UCCAAOBAHUE KaK METOA paHHelH «<NPUKPOBaTHOW» AUarHOCTUKU
0CTPOro NOBPEXAEHUA NOYEK y repuaTPUUeCKUX NaLMeHToB
NocAe ypreHTHol abAOMUHAALHOH XUPYPruun

H. B. Mowor, H. B. TymaHckas, C. U. BopoTbiHLeB

lepuatpuyeckve nauneHTbl 0COGEHHO YS3BUMbI [N Pa3BUTUS MOCNEONEPALMOHHBIX OCMOXHEHWIA, OOHUM W3 KOTOPbIX
ABnseTcs octpoe nospexaeHue noyek (OrM). PanHas guardoctvka O — BaxHas cocTaBnsowas adekTMBHOCTY ero
npocunakTvkv 1 nedeHnst. CYMTaeTcs, YTo yNbTpasBykOBOE UCCTEA0BaHME NOYEYHOTO KPOBOTOKA MOXET ObITb NEPCNEKTUBHBIM
METOAOM «NpUKpoBaTHOMY AunarHocTukm OIM.

Llenb paboTbl — yCTaHOBUTb NMPOTHOCTUYECKYHO LIEHHOCTb BEMUYMHBI MOYEYHOro pe3ncTuBHoro nHaekca (RRI) u nonyko-
NNYECTBEHHON OLIeHKM noYevHon nepdy3nm (SQP) kak meTogoB paHHeit anarHoctvkv OMMM y repuaTpuyeckmx nauueHTos
rnocne ypreHTHoM abaoMUHaNbHON XMpypruu.

Matepuanb! 1 meToabl. B npocnekTBHOE 0QHOLEHTPOBOE MccrneaoBaHue Bkntounnm 40 naumerTos (72,5 (65,0; 81,5) roga),
KOTOPbIM ONPELENSANY PUCK Pa3BUTUS, Hannuue 1 ctaguto OTM, 4ONONHUTENBHO U3MEPSNM NoKa3aTen reMoaMHAMUKK, BHY-
TpubprowwHoe AaeneHune (BBM), BHyTpubptoLHoe nepdyavorHHoe aaenexve (BBIMM). MoyeuHbin peanctrsHbin nHaekce (RRI)
1 NONYKONWUYECTBEHHYIO OLieHKY noveyHoit nepdysun (SQP) onpegensny ¢ NOMOLLbIO YrbTpa3ByKoBO gonnneporpadum
(yneTpassykoson aatunk CH-6, SIEMENS, Acuson Antares). CtatucTuyeckvini aHanua npoBefeH C MOMOLLIO MPOrpammb
Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynkratkl. B nocneonepauyvorHom nepuoge OMMM passunock y 26 (65 %) 6onbHbIx. Mo cpaBHeHWto ¢ nauyeHTamm 6e3
OnMM y Hux Ha 14 % Huxe ypoBeHb cpeaHero apTepuansHoro gasneHus (p = 0,008), B cpegHem Ha 4 MM pT. CT. Bbille
BB (p = 0,005) n 3HaunTensHo Hwke BB (p = 0,0348). Y nauvento ¢ OMMMN RRI Ha 13,9 % Bbiwwe, YeM y GorbHbIX
6e3 OMM (0,75 (0,72; 0,81) otH. en. npotve 0,66 (0,61; 0,69) oTH. en. cooTBeTcTBEHHO, p = 0,000001), HO cTeneHb SQP
noYek JOCTOBEPHO He oTnnyanack B rpynnax (p = 0,636). Jlornctnyeckuii perpeccroHHblid aHanna nokasar, YTo y 60nbHbIX
¢ Bbicokm RRI B 15 pa3 yale BosHukaet OlMMN. ROC-aHanu3 nokasan, 4to RRI >0,71 0TH. ea. — NoporoBbIii ypoBEHb A5
pa3ssutust OMM ¢ YyBCTBUTENBHOCTBLIO 87,2 % U cneunduyHoCTbIo 73,5 %, MMEET BLICOKYHO MPOrHOCTUYECKYIO LIEHHOCTb
(nnowaab nog kpreon AUC 0,868, p < 0,0001). CIA, BB, BBIMN[ goctoBepHo o4eHb cnabo koppenvposanu ¢ RRI (r = -0,31;
r = 0,26, r = -0,28 cooTBeTCTBEHHO, p < 0,05).

BbiBoabl. Beicokne 3HaveHnsi RRI y repuatpuyeckmx nauveHToB Nocne YpreHTHON abaoMuHansHoM XMpyprav ces3aHbl ¢
passuTiem OIM. RRI MOXeT 6bITb MHCTPYMEHTOM «NpuKpoBaTHOM» AnarHocTuku OIM, B otnnymne ot SQP novek, kotopast

He nokasarna NPOrHOCTUYECKOMN LIEHHOCTU.

loctpe nowkomkeHHs Hpok (MTH) — nowwmpeHe sBuLle
B rocniTanisoBaHux XipypriyHux nawieHTiB, LLO Mae Hera-
TWBHWI BNIMB Ha peaynbTaty NikyBaHHs. [TIH nos’s3aHe
3i 30iMblUEHHAM BMTpaT Ha NiKyBaHHSA, TPMBamilLUM
nepebyBaHHsIM Y MikapHi, NiABULLEHHSIM PiBHS KOPOTKO-
YacHoI Ta BigaaneHoi netaneHocTi [1-7]. Micns enisogy
'MIH yacTnHa XBOpUX, SKi BUXKWNK, TaK i HE BiJHOBIIOKTH
HUPKOBY (PYHKLt0 MOBHICTIO Ta MOTPebyIOTb 3aMiCHOI
HupkoBoi Tepanii [8,9]. OTxe, nicnsionepauiiiHe MH
BUKIMKa€e 0cOBNMBMI iHTepec Ans nikaps, OCKNbKK € BU-
MiptOBaHUM NOKa3HUKOM MepionepauinHoOro YLLIKOMKEHHS
Ta BaXIMBO MOTEHLLIIHOI0 METOIO ANs BTPYYaHHs [6].

BikoBi 3MiH1 (PYHKLIT HUPOK, MHOXMWHHI CynyTHi 3aXBO-
PHOBaHHS MOXYTb 30iMbLUMTW CXUMBHICTb NITHIX Nogen 4o
TIH [1]. Bik BU3HaHMI O4HUM 3 OCHOBHUX (aKTopiB pu3un-
Ky [MIH [10,11] Ta NpOrHOCTUYHUM KPUTEPIEM CMEPTHOCTI
y nauieHTiB i3 IMH [12]. Came Tomy repiaTpuyHi XBopi
noTpebytoTb 0cobnmBoOi yBaru B acnekTi 3anobiraHHs
po3suTky I'MTIH y nicnsonepauiHomy nepiogi.

PanHsa piarHocTuka TIH — BaXnuBMin KOMMNOHEHT
edekTVBHOCTI oro npodinakTvkm, nikyeaHHs [13]. OcHo-
Ba HasiBHVIX MPOTHOCTUYHX LuKan po3suTky [MH —Benu-
YMHa CMPOBATKOBOTO KPeaTuHiHy, ane piBeHb KpeaTuHiHy
Ta LWBMAKICTb NOro NiABULLEHHS 3aneXuTb Bifg 6araTbox
dhakTopiB (CTyniHb BONEMIl, BUKOPUCTAHHSA NPOTEIHOBOIO
xapyyBaHHsi abo cTepoifiB, TpaBMa M’si3iB TOLLO) i He
3aBXaM KOPEKTHO NOKa3ye CTYMiHb MOLLKOKEHHS (OYHKLT
Hupok. LLBnakicts knyGoukosoi dinbtpauii (LKD), wo
BUMIPIOIOTH 3a AOMOMOro Npobu Pebepra, € TOYHiWmnm
MeToAOM AiarHocTuku IMTH, ane TexHika ii BUKOHaHHS —
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TpyZoMmicTka 1 BuTpaTHa 3a yacom. CyyacHi pobotu
NOKa3ytoTb BUCOKY HaZiHICTb BU3HAYEHHS Takux Biomap-
kepi [TTH, sik ninokani, acoLinoBaHwWi i3 XxenaTnHa3oro
Hentpodpinie (NGAL) [14], iHTepneiikiH 18 [15], umcTaTuH
C [16]. Bucoka BapTiCTb UyX AOCTimKeHb pobuTh iX He-
ZAOCTYMHUMM Anst GinbLUOCTi NikapeHb.

Hupkosuit peauctusHun iHaekc (RRI) — nokasHuk
YNbTPa3ByKOBOMO AOCHIMKEHHSI HUPOK, L0 BUKOPUCTO-
BYIOTb ON19 OLiHIOBAHHA HUPKOBOT MIKpOLMpPKYnsLil,
KinbKICHO NMOKa3ye 3MiHU SIK HUPKOBOTO CYZAVHHOIO OMopY,
Tak i nogatnueocTi cyauH. Bellos 1. et al. [17] 3gincHunu
meTaaHani3 10 gocnimkeHb (3aranbHa KinbKicTb nauieH-
TiB — 911), y HUX BMBYanu Bu3Ha4yeHHs RRI sk metoq
AiarHoctukn nicnsonepadinHoro I'MH. Aetopw migcy-
myBanu, wo RRI — KOPUCHUI NPOrHOCTUYHWIA MapKep,
a[pke B navujieHTiB, ski Manu enison MH, BusiBunu BuULLj
3Ha4eHHs! LbOro iHAeKey o onepalii (cepenHs pisHuus
(CP) 0,02; 95 % pmosipuui intepean (fl): 0,00-0,03),
Bigpaay nicns (CP 0,07; 95 % Al: 0,04-0,11) i yepes 24
roguHu nicns onepadii (CP 0,07; 95 % Al: 0,04-0,09).
CymapHa uyTnuBicTb meTomy craHosuna 81,8 %, cne-
undivHicte — 77,6 %, nnowa nig kpueoto — 0,866.
Ane Ui JOCnigpKEeHHS BKMOYanM XBopuX Tiflbku nicns
KapaianbHWX Ta opToneanYHmX yTpyyaHb. OTXe, MMTaHHS
1A0ro NPOrHOCTUYHOI LIHHOCTI B abaoMiHanbHii xipyprii
3anuwaeTbes BiAKPUTUM, 0COBGNMBO B repiaTpUyHMX
XBOPUX, B SIKMX iHTepripeTaLis 3HaveHb RRI moxe Bytn
ycKnagHeHa 4yepes3 XOpCTKICTb aopTu, NiABULLEHUN
[iacToniYHun apTepianbHWiA TUCK, aTepOCKNepPOTNYHE
ypaxeHHs cyauH [18,19].

KnaloueBble cnoBa:
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NoYeK, NOYEUHbIV
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Ta6nuus 1. Kputepii knacudikanii KDIGO npu I'MH

KpeaTuHin cuposatku (SCr) Temn pgiype3sy (UO)

1 3pocTaHHs B 1,5-1,9 pasa Big 6asoBoro  <0,5 mn/kr-rog npoTsrom 6—12 roguH.
piBHA B Mexax 7 AHiB
ab0 3pocTaHHs 227 mkmonb/n (0,3 mr/an)
y Mexax 48 roguH.

2 3pocTaHHst y 2,0-2,9 pasa Big 6asoBoro  <0,5 mn/kr-rog NpoTarom 212 roguH.
piBHSI B MeXax 7 OHiB.
3 3pocTaHHs B 3,0 pasa Big 6a3oBoro piBHs  <0,3 Mn/kr-rog npoTarom 224 roauH

B Mexax 7 AHiB abo 3pocTaHHs
2354 mkmonb/n (24 mr/gn),
ab0 noyaTok 3amiCHOI HUPKOBOI Tepanii.

ab0o aHypist 212 roguH.

Tabnuus 2. Y3-03Hakm nif Yac HaniBKiNbKICHOTO OL{iHIOBaHHS HUPKOBOI Nepdy3ii

CTyniHb AkicTb HUpKOBoi Nnepdysii, Wo ouiHeHa
3a JONOMOroH KONbOPOBOI Aoneporpadii

0 CynouHu He igeHTUIKyOTbCS.

1 Mana KinbKiCTb CyauH y AiNsHLI MACKK.

2 CyanHu y AinsHLI MACKW Ta MiXKAONBKOBI CyAUHW B BinbLUii YaCTWHi
HUPKOBOT NapeHxiMu.

3 HupkoBi cyanHu ineHTudikytoTbCst A0 AyronopibHux apTepiit

y BCbOMY MOJTi 30py.

Tabnuus 3. AHTPONOMETPWYHI MOKA3HKKM NPOONEPOBAHMX MaLliEHTIB

Moka3HUKK, Yci nauieHTn MH Be3 I'MH
OAMHULI BUMipIOBaHHSA (n = 40) (n = 26) (N )]

Bik, poku 72,5 (65,0; 81,5) 72(65,0;76,0)  80,5(65,0;84,0) 0,480
Yonosiya cratb, n (%) 14 (35 %) 7(26,9 %) 7(50 %) 0,239
IMT, kr/m? 24,2(22,7;31,0) 26/4(23,3;312) 229(21,6;27,:8) 0,094

IMT: iHgekc macy Tina.

HaniBkinbkicHe oujiHtoBaHHS nepdyy3ii HUPOK (Semi-
quantitative perfusion, SQP) — wwe oaunH meTon BU3Ha-
YEHHSI HUPKOBOIO KPOBOTOKY 3a@ JOMOMOTOH0 KOMbOPOBOT
gonneporpadii. 3a gaHumu gocnigxeHs [20,21], us
TEXHika € NpOCTiLOo, HiXX BU3HaYeHHs RRI, ane BoHa
MO3Ke HagaTu nogibHy iHopmaLito LLOA0 dOYHKLi HUPOK.

Merta po6otu

Bu3HaunT1 NPOrHOCTUYHY LHHICTb BEMWMYUHI HUPKOBOTO
PE3NCTUBHOIO iHAEKCY Ta HaNiBKINbKICHOrO OLiHKOBAHHS
HUPKOBOI Nepdy3ii Ak METOAIB PaHHBOI AiarHOCTVKM
OCTPOrO MOLUKOKEHHS HUPOK Yy repiaTpuyHNX navieHTiB
nicns ypreHTHOI abgomiHansHoT Xipyprii.

Martepianu i meToAU AOCAIAKEHHA

OnHoLEeHTpoBE MPOCNEKTUBHE [OCTIMKEHHS (BEPECEHb
2020 — kBiTeHb 2021 poky) 3giiicHeHe Ha 6asi Biaai-
neHHst iHTeHcuBHoi Tepanii (BIT) KHIM «Micbka nikapHsi
€KCTPeHOI Ta LBMAKOT MeanyHOT Aonomorny M. 3anopix-
xs. MNicns oTpuMaHHs 3rogn KoMicii 3 nuTaHb GioeTnku
3anopi3bKoro AepXaBHOr0 MeAyYHOro YHIBEPCUTETY Ta
iHpopMOBaHOI 3roav NaUEHTIB Y AOCIMKEHHS YBINLLINN
50 ocib, sikuM B ypreHTHOMY MOpsiAKy BMKOHAmM one-
paTUBHI BTPyYaHHS! HA OpraHax YepeBHOI MOPOXHUHN 3
NPUBOZY NEPUTOHITY.

Kputepii 3anyyenHs:: Bik noHag 60 pokiB, nepBuHHe
YPreHTHe onepaTyBHe BTPYYaHHS 3 NPUBOZY NEPUTOHITY,
HapxomxerHst y BIT oapasy nicnsa onepauii. Kputepii
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BUKITHOYEHHS1: HEMOXIMBICTb BUKOHAHHS! YIETPa3BYKOBOIO
[OCMIIKEHHS HUPOK, XPOHIYHA HMPKOBA HEJOCTaTHICTb
(XHH) B aHaMHe3i, NEPUTOHIT Ha TNi TSHKKOTO NaHKpe-
atuty abo naHKpeoHekposy, HaaxomkeHHs y BIT nicns
penanapoToMii.

lNepionepauiHo navieHTam BUKOHANM CTaHAAPTHUN
MOHITOPUHT, 10AaTKOBO BU3HaYarouu puank possutky MH
3a gonomoroto kanbkynstopa ACS-NSQIP [22], TaxkicTb
CTaHy XxBopux —3a Lukanoto SOFA [23], cepueBuii iHaekc
(Cl) — 3a TexnHonorieto esCOO (moHiTop Vismo PVM-
2701K, «Nihon Kohden», AnoHist), BHyTpiLLHbOYepEeBHUI
Tnck (BYT) — 3a gonomoroto Henpsimoro metoay (Kron
Ta Iberti, 1984), BHyTpilHbOUEPEBHUI NEPY3iliHWIA
Trck (BUMT) — sk pisHMLIO MK cepenHim apTepianbHUM
Tvckom i BYT.

HasBHicTb i cTagito [MIH B13Ha4anu BignoBigHo A0
knacudikavii KDIGO [24], wopaHs nig yac nepebysaHHs
nauientis y BIT (mabn. 1).

PesuctusHun iHgekc (RI) BumiptoBanm 3a gonomo-
ToK0 ynbTpasBykoBOi Aonneporpadii 3 BUKOPUCTAHHAM
KOHBEKCHOro Aartyuka 3 yactotoro 3 MI'y (ynsrpassyko-
Bun gatumk CH-6, SIEMENS, Acuson Antares). llicns
Bidyanisavjii HMpKV Ta HUPKOBMX apTepiit y B-pexumi Ta
pex1max KonbopoBoi Ta iMNynbCHOT Aonneporpadii BUKO-
Hanu Tpu1 NocnigoBHi BUMiptoBaHHA RRI B cermeHTapHWxX
abo mixaonbkoByx apTepisx (puc. 1). Ans aHaniay BuKo-
PUCTOBYBAIN HAWMINLLIE 3HAYEHHS PE3UCTUBHOTO IHAEKCY.

HaniskinbkicHe ouiHtoBaHHSA nepdysii (SQP) Hupok
3AiCHUNM 3a LOMOMOTOK KOMbOPOBOTO 10MEPIBCHKOI0
KapTyBaHHS1, B3Ha4YaKumM CTyMiHb KPOBOTOKY B Banax
3rigHo 3 mabnuyero 2 [20]. Y3-300paxeHHst pi3HUX CTy-
NeHIB SIKOCTi HUPKOBOTO KPOBOTOKY HAaBEZEHO Ha puc. 2.

CTaTUCTUYHMI aHani3 BUKOHANW 3a J0NOMOrow
nporpamu Statistica for Windows 13 (StatSoft Inc.,
NeJPZ8041382130ARCN10-J). besnepepsHi AaHi
HaBefeHi SK MeAiaHa Ta MiXKBApPTUMbHWIA po3Max.
KaTeropianbHi gaHi — sk BigcoTku. [na nopiBHAHHS
KniHivHWX xapaktepuctvk i RRI naujenTis i3 [TIH i 6e3
['MH BukopuctoByBanu U kputepiii MaHHa—BiTHi. 3a
ponomoroto ROC-aHanisy Ta norictuyHoi perpecii
Bu3Havanm 38’asku Mk RRI ta [MH. [Ans BU3Ha4eHHs
KopensLii Mix nokasHy1KkaMu 3aCTocoByBanm koedilieHT
Cnipmena. BigmiHHocrTi 3i 3HaueHHam p < 0,05 BBaxanu
BipOrigHUMK.

3 50 naulieHTiB, ki CnodaTky BBILLMM B JOCTIMKEHHS,
10 XBOPUX BUKITHOUMIN HYEPES HASIBHICTb MAHKPEOHEKPO3Y
(n = 2) abo XHH B aHamHesi (n = 2), Yepe3 TEXHIYHY
HEMOXMNMBICTb BUKOHAHHS YNbTPa3BYKOBOIO JOCHILKEH-
HS HUPOK (N = 6). Bpewi y gocnimkeHHs 3anmyyunm 40
nauieHTiB, xapaKTepucTyka sikvx HaBegeHa B mabiuui 3
(NoKa3HMKM BU3HAYEHI SIK Ans BCIX NaLEHTIB, TaK i OKpEMO
ansa nauienTie i3 [TIH i 6e3 [TTH). pynu 3icTaBHi 3a Bikom,
CTaTTio, iHOEKCOM Macy Tina xBopux (mabn. 3).

PesyAbTati

3a gaHumu, Wo HaeegeHi B mabnuui 3,y 26 (65 %)
navuieHTiB y micnsonepawiiHoMmy nepioAi cnocTepiranm
possutok [MH. 3a paHumu ASC-NSQIP, BoHu manu
BULLWMM NOHaA yaBidi BUXiAHWA gonycTtummia pusmk MH
(p = 0,0135) nopieHsaHO 3 mauieHTamm 6e3 ITIH. Ane
dhakTuyHuiA pusmnk [MIH BiporigHo He Bigpi3HsABCA B rpy-
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Puc. 2. YnbrpasBykoBe 306paxeHHs sikocTi nepdysii Hupok: A: 0 cTyniHb, B: 1 cTyniHb, B: 2 cTyniHb, It 3 cTyniHb.
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Tabnuus 4. 3aranbHa xapakTepucTuka nauieHTis i pakTopis pusmky MH

yei naionrn (v = 40)____|TH (n = 20 Bea (T 0 = 14 P

Komopb6ipHa natonoris

CepLieBa HeoCTaTHICTb, N (%)
lnepToHiyHa xBopoba, n (%)

LlykpoBuii aiaber, n (%)

MepeaonepauiitHuii nepioa

ASA, knac

Puauk IMH:

Honyctumnit, %
DdakTnyHu, %
Hb BuxigHun, r/n
AHewmis, n (%)

InTpaonepauinHui nepioa

Onepaulis:
Tanapotowmis, n (%)
TNanapockonis, n (%)

TpuBanicTb onepatii, x8

TpuBanicTb aHecTesii, XB

3aranbHa iHdy3is, Mn

Basonpecopu, n (%)

MicasonepaujiHuii nepioa

SOFA, 6anu

Anewmisi, n (%)

IHcpysis, mn/goby
Basonpecopu, n (%)
lemoTtpaHcdysis, n (%)

28 (70,0 %)
35 (87,5 %)
7175 %)

3(3:4)

1,2(0,7;2,2)
2,1 (1,1:3,3)
117,5 (91,5; 150,5)
15 (37,5 %)

36 (90 %)

4(10 %)

100,0 (75,0; 160,0)
112,5 (85,0; 165,0)
2200 (1400; 3400)
13 (32,50 %)

3(2;4)

30 (75,0 %)
2300 (1800; 3100)
17 (42,50 %)
1(27,50 %)

19 (73,0 %)
24.(92,3 %)
5(19,23 %)

3(3:4)

1,60 (0,95; 2,50)
2,55 (1,35; 4,10)
113,0 (85,0; 138,0)
12 (46,15 %)

24.(92,30 %)
2(7,69 %)

117,5 (80,0; 185,0)
145,0 (95,0; 200,0)
2300 (1200; 3546)
9(34,61 %)

3(2;5)
22 (84,6 %)
2300 (1950; 3100)
14 (53,84 %)
9(34,61 %)

Cl, n/xs-m?

CAT, MM pT. CT.
BYT, mm pr. cT.
BYIMT, mm pt. cT.

3,40 (2,78; 4,55)

87,5 (73,0; 97,5)

12,0 (8,0; 16,5) 14,0
(

(
(
(
74,4 (57,9; 82,0) (

3,25 (2,61;4,14)
80,0 (70,0; 93,0)
10,0; 20,0) 10,0 (6,0; 13,0) 0,005
64,0 (54,0, 80,7)

9 (64,3 %) 0,800
11(85,7 %) 0,700
2(14,3 %) 0,530
3(3;3) 0,117
0,75 (0,4; 1,3) 0,014
1,8 (0,8; 3,3) 0,173
145,5 (105,0; 159,0) 0,122
3214 %) 0,210
12 (85,72 %) 0,740
2(14,28 %) 0,740
90,0 (75,0; 110,0) 0,357
102,5 (80,0; 125,0) 0,300
2100 (1400; 3400) 0,676
4(28,57 %) 0,527
3(2;3) 0,410
8 (57,14 %) 0,126
2100(1600; 2800) 0,140
3(21,43 %) 0,085
2(14,28 %) 0,189
3,75 (3,09; 4,89) 0,179
93 (82,0; 110,0) 0,008

82,2 (65,8; 112,1) 0,035

Cl: cepueBwit iHaekc; CAT: cepefHin apTepianbHuii TUCK; BUT: BHYTPILUHbOYEPEBHWIA TUCK; BUMT: BHYTPiLLIHbOYEPEBHWA NepY3iiHUIA TUCK.

Tabnuus 5. PiBeHb kpeaTuHiHy Ta nokasHuku Y3[1 Hupok

Nocaamon, o amviprosarn | ¥c nuiewmn (0 = 40) | (TH (0 = 20 Bea [TH n = 14 P

eraTVIHIH BUXIOHWIA, MKMOIb/N
KpeaTuHiH MakcManbHuii, MKMOrb/n

SQP Hupok, cTyniHb
RRI, BigHOCHI ognHuLi

108 (84; 175) 113 (83; 188)
154 (112; 261) 195 (140; 373)
2(1;2) 2(1;2)

0,73 (0,68; 0,8)

0,75 (0,72; 0,81)

103 (93; 149) 0,910
115 (98; 154,8) 0,002
2(1;2) 0,636
0,66 (0,61; 0,69) <0,001

nax gocnigpkerHs (p = 0,173), Wo gano MoXnuMBICTb
BBa)aTU iX 3ICTABHUMM 3@ LM Ta IHLUMMU NOKa3HUKaMK
(komop6igHOK NaTonorieto, TSXKKICTIO CTaHy, XapakTepuc-
TKaMu OnepaTuBHUX YTPyYaHb ToLo) (mabs. 4).

Takox nawieHTn y rpynax He BigpisHANucs 3a Benuiu-
Hoto cepLieBoro iHaekey (p = 0,179), sikuin ByB y Mexax
HOpPMOZMHaMi, L0, IMOBIPHO, NOB’A3aHO 3 BUKOPUCTaH-
HSIM Ba30MPECOpiB ANs NiATPUMAHHS ONTUMarbHUX Mo-
KasHWKiB remoguHamiku. Ane nauieHTu 3 ['TIH nopiBHAHO
3 xBopumm 6e3 'MH nepionepaLiiHo Manwv B cepeHboMy
Ha 14 % Hwkyui piseHb CAT (p = 0,008), Ha4 MM pT.CT.
Buwwmn BYT (p = 0,005) Ta, sk Hacnigok, iCTOTHO HUX-
yuin BYNT (64 (54; 80,7) mm pT. cT. npotn 82,2 (65,8;
112,1) mmpr. ct. BignosigHo, p = 0,0348). OTxe, MoxHa
NPUMYCTUTU, LLO Came Ljj NOKa3HWKM — OCHOBHI (hakTopu
puaunky po3suTky TIH.

BuxigHui piBeHb KpeaTuHiHy He MaB iCTOTHUX BiOMiH-
HOCTEN y NavieHTiB rpyn, Wo gocnimkysanu, (p = 0,91),
ane Hagani B nauieHTis i3 [MIH BiH gocar pisHs 195
(140; 373) Mkmonb/N, WO BIANOBIAANO HASIBHOCTI B HUX
1-2 cragii HUPKOBOro NOLLKOMKEHHS (Mmabr. 5). 3apee-
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CTpoBaHi 3Ha4eHHs RRI B LMx nauieHTiB nepesuLLyBany
BennumnHy RRI B oci6 6e3 IMH y cepegHbomy Ha 13,9 %
(p = 0,000001) (puc. 3), ane ctyniHb SQP HMpok Bipo-
rigHO He BiApi3HABCSA B rpynax gocnimkeHHs (p = 0,636)
i XapaKkTepu3yBaBcsi NepeaycimM HasiBHICTIO KPOBOTOKY B
CyAMHaX MWUCKM Ta MiKOONbKOBUX CyAMHax y OinbLuin
YaCTWHI HUPKOBOI MapeHXiMu.

3a pesynksratamu NoricTUMHOTO PErpeciiHoro aHaniay
BUSIBUNM 3B’S30K MiXK BUCOKMMU 3Ha4YeHHsaMU RRI Ta pos-
BUTKOM rOCTPOIO NOLLUKOPKEHHS HUPOK (puc. 4): NoKasHUK
BigHoLweHHs WwaHciB (OR) gopiHioBaB 15,4 npu 3HaYeHHi
kputepito X2 = 35,4 (p < 0,0001).

ROC-aHani3 nokasas, wo RRI >0,71 B. og. € nopo-
roBuM piBHeM ans po3suTky [MH i3 yytnusicTio 87,2 %
Ta cneuudivnicTio 73,5 %, a BumiptoBaHHsl came RRI
Ans paHHboi AiarHocTuku TIH y nauieHTiB noxunoro
Biky nicns ypreHTHOI abaoMiHansHoi Xipyprii Mae Benuky
MPOTHOCTMYHY LiHHICTL (Mnowwa nig kpusoto AUC 0,868
(p < 0,0001) (puc. 5).

KopensuiiHui aHanis Bzaemoss’sasky RRI 3 nokas-
HUKamn remoguHamiku Ta BUT BusiBuB gyxe cnabki
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Puc. 3. HMpKoBWi pe3nCTVBHMIA iHAEKC Y NALIEHTIB i3 roCTPUM NOLLKOmXeHHsIM HUpoK (ITTH Tak) Ta 6e3 rocTporo nolwkomkeHHst Hupok (IMH Hi).

Puc. 4. MoricTyHa Kp1Ba 3anexHOCTi IMOBIPHOCTI PO3BUTKY FOCTPOTO MOLIKOAKEHHS HUPOK Bifj 3HAYEHHS HUPKOBOTO PE3NCTUBHOTO iHAEKCY.

Puc. 5. ROC-kpuBa 3Ha4YeHHsi HUPKOBOTO pe3ncTuBHoro iHaekcy (RRI).

Puc 6. KopensiLiiiHuii aHanis Mix BENMYMHOK HUPKOBOTO peancTuaHoro inaekcy (RRI) Ta 3HayeHHsiMu cepuesoro iHaekcy — Cl (a), BHYTpilHbo4YepeBHoro Tucky — BUT (6), BHyTpiLL-

HbOYEpPeBHOro NepdysiiHoro Tucky — BYMT (B).
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OpuriHaAbHI AOCAIAXKEHHS

Ta6nuus 6. KopensuiiHui 38’a3ok Mix RRI ta CAT, Cl, BUT i BYMNT

L eoweicneen o

RRI - CAT
RRI - CI
RRI - BYT
RRI - BYMT

-0,15 >0,05
-0,31 <0,05
0,26 <0,05
-0,27 <0,05

RRI: HUPKOBUI PE3NCTUBHUIA iHAEKC; CAT: cepepHiii apTepianbHui Tuck; Cl: cepueswii iHaekc;
BYT: BHYTPIiLLHbOYEPEBHUI TUCK; BUMT: BHYTPIiLLIHbOYEPEBHUI NEPYIiINHUIA TUCK.

pisHocnpsiMoBaHi 3cyBu (mabri. 6). Ane SKLLO 3anexHICTb
RRI Big BenuunHy CAT mana HeBiporiaHy TEHAEHLito, TO
3HayeHHs Cl, BUT i BUMNT manu BiporigHo ayxe cnabkuii
BnnuB Ha RRI (puc. 6).

06roBopeHHsA

YacrtoTta rocTporo MoLKOMKEHHS HUPOK Y HaLIOMy [0-
cnipkeHHi ctaHoBuna 65 %. Lle s3HayeHHs 36iraeTbes 3
iHumaenTHicTio IMIH y BIT 3a gaHumm pobiT, B sikvX BUKO-
puctoBysanu kputepii KDIGO sk mapkep MIH [25-27].
Yacrora IMIH y Hux ctaHoBuna 55,6-74,5 %, ane Bik He
OyB OCHOBHUM KpuTEpiEM BKMtodeHHs. Y 2017 p. Ha V Ma-
PUW3bKill MiXXHAPOAHiI KOHepeHLii 3 iHTeHCBHOI Tepanii
npeacTaBuM MeTaaHania 11 gocnigpkeHb NOWMPEHOCTI
IMH y BIT [14]. Po3bixHicTb BiACOTKIB iHLMAEHTHOCTI
IMH 6yna Ginblwot —Big 19,2 % po 74,5 %. Jo Toro
X cepenHii Bik xeopux y 10 3 11 umx gocnimkeHb Oys
noHaz 60 pokiB, WO NiATBEPAXYE 3HAYYLLICTb BUBYEHHS
MIH came B Takux nawieHTiB.

PesynsTtaTi HaLLoro AOCHIMKEHHS BKa3yOTb Ha BULLE
3HAYEHHS1 HUPKOBOTO PE3UCTMBHOIO iHAEKCY B OCib i3
IMH nopisHsaHo 3 nauieHTamu 6e3 [MIH. Taki pesynsratu
Y3romKyHTbCA 3 BiNbLLICTIO 4OCHIMKEHD, LLO 3AiINCHEHI Ha
3MiLuaHin nonynsuii xsopux BIT, nawjieHTis i3 centmyHum
LUOKOM, OCID Micns opToneanyHuX i kapaioXipypriyHnX
yTpyyaHs [28-37]. | xo4a abcontoTHi 3Ha4eHHs RRI octa-
TOYHO HE BWU3HAYEHI ANst Pi3HMX rpyn NALEHTIB, TEHAEHLLS
[0 WOr0 36iMbLUEHHS MOXe [OMOMOITW Y NPOrHO3yBaHHiI
po3suTky MIH.

Y 2018 p. M. Darmon et al. [38] ony6nikyBanu Bi-
fgomoctTi, wo RRI Ha niacTasi gonnepa He € KOPUCHUMU
ANs nporHosyBaHHs cTinkoro MH, a BCi nonepeaHi Ao-
cnipxkeHHsa RRI sk mapkepa MH matoTb cynepeynmsi pe-
3ynbraTn. Ha ixHio gymky, 6inbLwicTb gocnigxeHb Manu
BUCOKUI PU3NK YNEPEMKEHOCTI, B HUX HABEAEHI YNCTIEHHI
¢hakTopm, Wwo mMoxyTb BnnmBatu Ha RRI [39-41], ak-oT
XOPCTKICTb apTepin, iHAEKC NyNbCOBOMO TUCKY, CEPEHii
apTepianbHWi TUCK | YacTOTa CepLeBKX CKOPOYEHb,
BHYTPILUHbOYEPEBHUI TUCK TOLLO. Y pe3ynbraTi HaLoro
OOCNIMKEHHA HEe BUSBUMM CTATUCTUYHO 3HAYYLLUiA
kopensuinHui 38'a30k Mix RRI Ta CAT, a 3B’A30K Mix
RRI ta CI, BYT, BUNT gyxe cnabkuii. Bpaxosytoun,
L0 KOpensuis M Ha3BaHUMU MOKa3HUKaMn TUCKY Ta
po3sutkom [TIH Takox cnabka, MoxHa CTBEPAXyBaTU
NPO He3Ha4YHWI BMNMB LmuX drakTopiB Ha BennunHy RRI
Ak mapkepa [TTH. Dewitte A. et al. [42] BumiptoBanu RRI
B nauieHTiB i3 cencucoM nicns ctabinisauii remoguHa-
Miky Ta BusiBunu, wo CAT MaB cepeaHin KopensuiiHuin
3B’A130K i3 PE3NCTUBHUM IHOEKCOM TinbKn B XBOpKX 6e3
IMH, a B oci6 i3 I'MTH BiporigHy kopensuito Mix CAT i RRI
He BUABUNW. Pe3ynbrati HaLoro JOCNimKEHHS MatoTb
aHanoriyHy TeHAEHLIH.
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Pesynbrati edpekTMBHOCTI HaNiBKINbKICHOTO OLjiHi0-
BaHHS HWPKOBOI nepdyasii ans giarHoctuku MH Bigpis-
HSKOTLCA Bif AaHWX (haxoBoi nitepatypu. Tak, D. Schnell
et al. [20] noBigoMnsAOTb: pe3ynbrati ouiHioBaHHA RRI
Ta SQP Hupok 3icTaBHi, a HagilHicTb SQP HUPOK, cxoXe,
Taka cama, sk i HaginHictb RRI. Kpim Toro, aBTopw cTBep-
IDKYHOTb, L0 SQP HMPOK i3 BUKOPUCTAHHAM KOIbOPOBOI
fonneporpadii NpocTilla y BUKOHaHHI, HX BU3HAYEHHS
RRI, Ta Moxe Hagatv noaibHy iHopmMaLLito LLoao dyHKLT
HUPOK. Ha xanb, M1 He BUSIBUMM Pi3HNLI 3@ CTYNEHIMU
SQP Hupok y repiatpuyaHmx xopux 3 IMIH i 6e3 MH nicns
YpreHTHOI abaoMiHanbHOT Xipyprii, Lo NpyuMyLLye nocTta-
BUTW Nifj CyMHIB NPOrHOCTUYHE 3HAYEHHS! LibOro METOZY.
Y HewlogaBHbOMY AOCHigXeHHi [38] Takox nokasaHo,
Lo 3HayeHHss SQP Hupok ans BusHaveHHs MH € ne-
pebinbLueHnm (nnowa nig kpusoto AUC ctaHosuna 0,59
(95 % [I: 0,54-0,65), nopir 4yTnMBOCTI Ta cneuundiyHo-
cTi —39 % (32-45 %)Ta75 % (66-82 %)BianosiaHo).

CyTTeBMM OBMEXEHHAM Y JOCTIKEHHI PE3VNCTVBHOIO
iHOEKCY $IK MapKepa roCTPOro MOLUKOMKEHHS HUPOK € He-
O[HOPIOHICTb Y PO3yMiHHI 1oro BuaHadeHHs. Bude R. O.
et al. [43] nokasanu, Lo 3B'A30K MiX CyOMHHUM OMOPOM i
RRI cTaBag cnabkilumm 3i 30inbLUEHHSM apTepiaribHOi Xop-
CTKOCTi. ABTOpW CTBEPOXYHOTb, WO RRI — HenpasunbHa
Ha3Ba, iHAEKC aKTUYHO NOBKHEH HA3MBATUCS «iHAEKCOM
iMnegaHcy», ockinbku 3HayeHHst RRI Ta dhopma gonnepo-
rpachivHOI KPMBOI 3anexaTh He TinbKy Bif CYAMHHOTO OMopy,
ane 1 Big nogatnueocTi cyauH. OTxe, B repiaTpuyHnx
XBOPUX, ANS SKVX XapaKTepHa naTonorisi cepLeBo-CyanH-
HOI CUCTEMU Ta, SK HACMidOoK, BUCOKA XOPCTKICTb CYAVH,
LIiFIKOM 3pO3yMIfIOH0 € BACYTHICTb 3HaYyLLOT KopensLii Mix
cepeqHiM apTepianbHUM TUCKOM, CEPLIEBUM | PE3UCTUBHUM
iHoekcamu. Ane Le TBepKeHHs noTpebye peTenbHoi
nepeBipkK, MOXE CTaTW HANPSIMOM AanbLUMX JOCTIIKEHb.

BucHoOBKHM

1. Bucoki 3HauyeHHs RRI B cermeHTapHux abo Mix-
[OMNbKOBUX apTepisx HUPOK Yy repiaTpuyHmX nauieHTiB
nicns ypreHTHoi abaomiHanbHOI Xipyprii NoB’s3aHi 3
PO3BWUTKOM FOCTPOrO MOLUKOKEHHS! HAPOK.

2. HUpKOBUIA PE3NCTUBHUI iHOEKC MOXE ByTu iHCTPY-
MEHTOM «npunixkoBoi» giarHocTuku IMIH y repiaTpuyHmnx
nauieHTiB, Ha BiAMiHY Bif HaMiBKINbKICHOTO OLIIHIOBAHHS
HUPKOBOI Mepdysii, KoTpa He mokasana MPOrHOCTUYHOI
LiHHOCTI.
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AKTyarnbHIM € BUBYEHHS! HOBVX MOXIMBOCTE 3aCTOCYBaHHS Npenaparis rpyni METUINKCaHTUHIB ANs 3anobiraHHs nporpecy-
BaHHIO FOCTPOro MOLLKOMKEHHS HUPOK (ITTH) y AOHOLLEHX HOBOHAPOMKEHNX i3 NepuHaTanbHO acqikcieto.

MeTa po6oTu — OUiHUTK eheKTUBHICTL Ta ©e3neKy BUKOPUCTAHHS METWUSIKCAHTUHIB Y [OHOLLEHUX HOBOHAPOMKEHNX ANst
npoiNaKkTUKv Ta KOHCEPBATVBHOI Tepanii FOCTPOro NOLUKOAXKEHHS HAPOK.

Matepianu Ta meToau. [ins nepesipku ecpekTMBHOCTI 3anpornoHoBaHoro cnocoby Tepanii IMH meTogom B1naakoBoro Bubopy
obpanu 38 HeMOBNAT, AKUX NOZINMMK Ha 2 rpynu. Jornsag Ta iHTEHCWMBHY Tepanito 34iNCHAIN 3ri4HO 3 YWHHKMM 3aKkoHOL4AaB-
cTBoM (Haka3 MO3 Ykpainu Ne 225 ig 28.03.2014 p.). OcHosHa rpyna (n = 20) oTpumyBana Tepanito KotheiHy LTpaTom,
rpyna nopiBHsiHHA (N = 18) — TeodpiniHoM, B sikux 3anobiranu po3BuTKy roctporo ypaxeHHs Hupok |l Ta il craaii 3a KDIGO.

Pesynbkrartu. BiporigHa pisHuus 3a piBHEM CMPOBATKOBOTO KpeaTUHIHY BUSIBNEHa Y rpyni KodeiHy — nokasHuk OyB BULLMM 3a
TaKwi y rpyni NOpIBHSHHS, ane He BUXOAMB 3a Mexi dhidionoriyHoi Hopmu. LLBMAKicTb kny60o4KkoBoi dinbTpadii Ha 3 4oOy XWTTS
BULLI@ MPW BUKOPUCTaHHI TeodiniHy, ane B rpyni 3 BUKOPUCTaHHAM kodbeiHy Byna B Mexax pethepeHTHWX 3Ha4eHb HOPMU.
PisHuLio 3a piBHEM CE4OBWHM Ta TEMMOM Aiypesy y rpynax He BusBUnu. Pesynbratv nokasanu BifCyTHICTb CTaTUCTUYHOI
3HaYYLLOCTi NpY BUKOPUCTAHHI Pi3HMX npenapaTiB MOXigHWX METUIKCAHTUWHIB, @ came TeodiniHy Ta kodeiny untpary. Lle
NOSICHIOETLCS TUM, WO B ocHoBHiW rpyni 0 ctagito MH 3a KDIGO mann 65,00 % (n = 13) nauienTis, a | ctagito — 35,00 %
(n = 7),yrpyni nopiBHaHHS — 55,56 % (n = 10)i44,44 % (n = 8)Bignosiagro. Il Ta Ill cTagii B 060X rpynax AochimKeHHs
He BUSIBNEHI, OTPUMaHI AaHi piBHo3HauHi — U = 163,00, p = 0,6296. OgHak 3acTocyBaHHs KOheiHy LmMTpaTy MoXe cTatu
NPIOPUTETHUM Yepes KpaLuuin Npodinb Be3nekn nopiBHAHO 3 TeodiniHom. Kodei pigLue BuUKNMKae HeraTuBHI HacnigKu, sk-
OT HemaTororivyHe XoB4YHe OMtoBaHHS, Ta Mae BIPOTiAHO HWPKYMIA BIAHOCHWIA PU3MK BUHUKHEHHS Liei natonorii y martokis (RR
0,26 (95 % CI10,10; 0,66)).

BucHoBKku. KoHcepBaTvBHa Tepanis METUNKCAHTUHaMM B JOHOLLIEHWX HOBOHAPOMKEHX i3 NepuHaTanbHOK acdikcieto 3anobi-
rae po3suTky Il Ta lll ctagin IMH 3a KDIGO. HeobxigHO NpogoBXUTW HakonnYeHHst MaTepiany Ans niABULLEHHS CTAaTUCTUYHOI
BipOriAHOCTI, @ TAaKOX ANst BUBYEHHS PaHHIX i BidAaneHnx Hacnigkis Takoi Tepanii.

The risk of development of acute kidney injury in full-term infants with administration
of methylxanthines

L. S. Stryzhak, I. O. Anikin, O. V. Spakhi

Exploring new possibilities for the use of methylxanthines to prevent the development of acute kidney injury (AKI) in full-term
infants with perinatal asphyxia.

Aim: to evaluate the efficacy and safety of methylxanthines in full-term infants for the prevention and conservative treatment
of acute kidney injury.

Materials and methods. To test the effectiveness of the proposed method of AKI treatment, 38 infants were chosen and divided into
2 groups by random selection. Nursing and intensive care were according to current legislation (Order of the Ministry of Health of
Ukraine No. 225 of March 28, 2014). The main group (n = 20) received therapy with caffeine citrate, the comparison group (n = 18) —
theophylline. Both of these drugs were used to prevent the development of acute kidney injury —stage Il and lll according to KDIGO.

Results. A significant difference in serum creatinine was found in the main group - the level of serum creatinine was higher than
in the comparison group, but did not exceed the physiological norm. GFR on the 3" day of life was higher with administration of
theophylline, butin the group of caffeine did not exceed the reference values of the norm. No differences between urea levels and
diuresis rates were found in the groups. The initial results indicate the lack of statistical significance when using various drugs of
the methylxanthine group, namely theophylline and caffeine citrate. This is explained by the fact that in the main group 65.00 %
(n = 13) of patients had AKI stage 0 according to KDIGO, and 35.00 % (n = 7) had stage I. In the comparison group, 55.56 %
(n=10)and 44.44 % (n = 8), respectively. Stages Il and IIl in both groups of the study did not develop, the obtained data are
equivalent —U = 163,00; P = 0,6296. However, the use of caffeine citrate may become a priority due to a better safety profile
compared to theophylline. Caffeine is less likely to cause adverse effects in the form of non-pathological bile vomiting and has
significantly lower relative risk of non-pathological bile vomiting in infants (RR 0.26 (95 % CI 0.10; 0.66)).

Conclusions. Conservative methylxanthine therapy in full-term infants with perinatal asphyxia prevents the development
of stages Il and Ill of AKI according to KDIGO. However, it is necessary to continue the collection of material to increase
the statistical significance, as well as to study the early and long-term consequences of this therapy.
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PUCK pa3BUTUA 0CTPOro NOBPEXAECHUSA NOYEK Y AOHOLIEHHBIX HOBOPOXKAEHHBIX
npu UCNOAb30BaHUU METUAKCAHTUHOB

A. C. Ctpuxak, U. A. AHKKKH, O. B. Cnaxu

CerofHs akTyanbHbIM SIBMSIETCS U3y4eHUEe HOBbIX BO3MOXHOCTEN MPUMEHEHWS NpenapaToB rpynmbl METUIKCAHTUHOB Ans
NpesoTBpPaLLEHNS NPOrPECcCUPOBaHUs OCTPOro noBpexaeHns noyek (ONMMM) y AOHOLIEHHbLIX HOBOPOXAEHHBIX C NepuHaTarb-
HOM acuKCen.

Lenb paGOTbI — OLEHUTb 3O EKTUBHOCTb 1 6€30MacHOCTb MCMOMNb30BaHMS METUINKCAHTHOB Y OOHOLLEHHbIX HOBOPOXAEHHbIX
ana I'IpO(bMJ'IaKTI/IKI/I n KOHCGpBaTMBHOI;I Tepanuu oCTpOoro NoBpeXaeHnA novek.

Marepuanbi u metogbl. [1ns npoBepkin 3peKTUBHOCTY NpeanoxeHHoro cnocoba tepanuun OMNIM MeTogom cny4vaitHoro Bbi-
60opa oTo6paHbl 38 MaaeHLEB, KOTOPbIX NOAENWUAN Ha 2 rPYNMbl. YXO4 U UHTEHCUBHAS Tepanus NpoBeAeHb! B COOTBETCTBUN
C AeNCTBYOLLMM 3akoHoaaTenbCTBOM (npuka3 M3 YkpauHbl Ne 225 ot 28.03.2014 r.). OcHosHasi rpynna (n = 20) nonyyana
Tepanuio KodemHa LMTpaToMm, rpynna cpaBHeHus (n = 18) — TeodunnmHoM, y KOTOpbIX Npedynpexaani pa3suTie 0CTporo
nopaxeHnus nodek |l v Il cragum no KDIGO.

Pesynbrarthl. [locToBEpHAs pasHuLia MO yPOBHIO CbIBOPOTOYHOTO KPEATUHIHA YCTaHOBMEHa B OCHOBHOM rpynne — nokasaTterb
6bIN BbILLIE FPYNMbI CPABHEHUS!, HO HE BBIXOAWI 3@ Npeaenbl (huanonoryeckor Hopmbel. CKOPOCTb Ky6o4KoBOM unsTpaLmm
Ha 3 CYTKV XW3HM BbILLE NPU UCMOMNb30BaHWUW TEOUIIIIMHA, HO B rpynne C NpUMeHeHeM KothenHa He BbIXoauna 3a npeaens!
pedepeHTHbIX 3Ha4eHNin HopMbI. PasHuLa Mo YpoBHIO MOYEBMHBI M TEMMY A1ypesa B rpynnax He ycTaHoBneHa. PesynbraTh
yKasblBatoT Ha OTCYTCTBME CTAaTUCTUYECKOW Pa3HILbl NPY CMOMNb30BaHWM Pa3nnyHbIX NpenapaTos rpynmbl METUAKCAHTUHOB,
a VMeHHo TeodunnuHa v kodbenHa uuTpata. ATo 0bbSCHSETCS TeM, YTo B ocHOBHOI rpynne 0 ctagust OMM no KDIGO ot-
meveHa y 65,00 % (n = 13) nauveHTos, | ctagus —35,00 % (n = 7); B rpynne cpaBHeHus —55,56 % (n=10)n 44,44 %
(n = 8) cootBetcTBEHHO. Il U Il cTagun B 06enx rpynnax MCCnenoBaHnst He AMArHOCTUPOBAHbI, NOMYYEHHbIE AaHHbIE
paBHO3HauHbl — U = 163,00; p = 0,6296. OgHako npuMeHeHne KodemHa uuTpata MOXET CTaTb NPUOPUTETHLIM U3-3a
nyywero npocpuns Ge3onacHoCcTM MO cpaBHeHU ¢ TeopunnnHoM. KodhenH pexe Bbi3biBAET HeraTUBHbIE MOCNEACTBUS B
BWE HENaTONOrMYEeCKON XENYHOW PBOTLI M UMEET AOCTOBEPHO HWXE OTHOCUTENbHBIN PUCK BO3HUKHOBEHWS 3TON natonorim
y aeten (RR 0,26 (95 % CI0,10; 0,66)).

BriBoAbI. KoHcepBaTuBHas Tepanist METUNKCAHTUHAMI Y AOHOLLIEHHbIX HOBOPOXAEHHBIX C MepUHaTanbHo acukeuei npea-
ynpexaaet passutvie |l v Il craguin IMH no KDIGO. OgHako Heo6xoayMo npoaormkunTb Habop MaTteprana An1s NOoBbILLEHNS!
CTaTUCTMYECKON [OCTOBEPHOCTU, & TaKKe [N M3y4eHWst PaHHWUX W OTAANEHHbIX NOCNEACTBUM 3TON Tepaniu.

locTpe nowkomkeHHs Hpok (MTH) y HoBOHapomKeHwX,
rocnitanisoBaHux y BifAineHHs iHTEeHCMBHOI Tepanii
(BITH), —cepito3He 3axBOpOBaHHS, LLIO € HEAOOLHEHM
i HeAOCTaTHLO BMBYEHUM B YKpaiHi Ta CBITi.

locTpe MOLUKOMKEHHS! HAPOK — LUBUAKE, MPOTSArOM
<48 roayH NiaBMLLEHHS PIBHS CPOBATKOBOIO KpeaTuHiHy
noHag B 1,5 pasa nopiBHAHO 3 BUXiAHUM piBHeM abo nia-
BULLIEHHS PiBHS KpeaTuHiHy kposi Ha 0,3 mr/an i 6inbLue
npoTsirom 48 roauH, Ta/abo 3HWKEHHS TeMny Jiypesy [0
3HayeHb MeHLwe Hix 0,5 mn/kr/rop 3a 6 rog [1].

Po3pi3HAOTb HU3KY eTIONOriYHMX (hakTopiB HUp-
KOBOI AMCEYHKLUIT, ane Han4acTilLMM € nepuHaTtarnbHa
acaikcis. PeHanbHa cuctema — ofHa 3 HabinbLy ypas-
TMBUX LWOAO Al rinokcii. YacToTa NOLWKOmMKEHHS! HUPOK
npy nepuHaTanbHin acgikeii i3 HaCTyNMHUM PO3BUTKOM
rinokcuyHo-iLemiyHoi eHuedanonarii ([E) craHoBuTh
65-70 % [2,3].

lMopiBHAHO 3 HEMOBNATaMM CTapLLOrO BiKy HOBOHa-
POMKEHI MalOTb NEBHI (i3iONOriYHi XapaKTePUCTUIKY, LLO
NigBULLYIOTE pU3MK po3sBuTKy [TIH, BKNoYaum BULLY
CNPUAHATAMBICT [0 rinonepdysii, BULLWUA CYANHHUA
onip, NiABMLLEHY aKTVUBHICTb PEHiHY B NMa3mi Ta 3HKEHY
peabcopbuito HaTpito B NPOKCUMAnbHUX kaHanbLsx [4].

€a1HMM npenapatom 6e3nocepeaHbO CEYOriHHOI Aji
€ ypoceMig — NeTnboBUN OiypeTuk, KU HanvacTie
BYKOPUCTOBYIOTb Y HEBIAKNaAHUX cutyauisx npu MH
y HoBoHapomxeHux [5]. [loBeaeHo, Lo npodinaktniHe
BUKOPUCTaHHS pypoceMigy Anst iHTEHCMBHOI Tepanii
YPaXeHHs! HUPOK HeeheKTUBHE Ta HaBiTb HebesneyHe.
ByOb-Akux pekoMeHaaLin LWoao YacToTu Ta TpUBanocTi
3acTocyBaHHs oypoceMigy Hemae. Pesynsratu enigemio-
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NOTYHMX JOCTIIKEHD CBiAYATL: 3aCTOCYBaHHS! NETILOBUX
AiypeTukiB Moxe 30inbLLNT CMEPTHICTb XBOPYIX i3 BaXKKAM
YPaXXEHHSIM HUPOK Y KDUTUYHKX CTaHaXx.

AnbTepHaTMBHUI CMOCIO — 3aCTOCYBaHHS aHTaroHiC-
TiB aJ€HO3MHOBUX PELEeNnTopiB, TOBTO METUMKCAHTUMHIB.
Lis rpyna npenaparie moxe 3anobiratn abo koperyeatu
afleHO3MH-iHAYKOBaHY peHanbHy Ba3OKOHCTPUKLtO.
BukopucTaHHs METUIKCAHTUHIB — npenaparis kodeiHy
LMTpaTy Ta TeodiniHy — peKOMEHA0BaHE HEOHOLLIEHVM
HOBOHaPOKEHNM AN NPOMINakTUKX NPUCTYNiB anHoe
Ta pernaMmeHToBaHe HauioHanbHUM KniHivHUM [poTo-
KOINOM HafaHHS [JONMOMOTMY HOBOHAPOIKEHIN ANTUHI 3
AnxanbHumn posnagamu (Hakas MO3 Ykpainm Ne 484
Big 21.08.2008 p.). Mpenapat wiei rpynu MatoTb iHLLi
MeXaHi3Mu gil, BaXKnuBi A5 KPUTUYHO XBOPKX NaLjieHTIB,
30Kpema AiypeTnyHUI i PeHONPOTEKTOPHUIA edhekTy [6].

HuHi ong maniokis i3 BaXKOK nepuHaTanbHOK ac-
qikcieto, SiKi MarOTb BUCOKUIA PU3MK PO3BUTKY FOCTPOro
YP@KEHHS HUPOK, EAVHUIA CNOCIO NPOINaKTUKN — MOX-
NMBICTb OQHOPA30BOr0 BUKOPUCTaHHSA TEOWiniHy, peko-
MeHZOBaHOro MikHapogHoto rpynoto ekcneptis Kidney
Disease: Improving Global Outcomes (2012 p.) i3 piBHEM
[oka3oBocTi 2B, ane 6e3 oronoLLeHHs KOHKPETHOI 403N
Ta yacy BBefeHHs [1].

Omxe, ontumisauis cnocoby nikyBaHHS roCTpOro
MOLUKO[PKEHHSA HUPOK Pi3HOMO CTYMEHS TSHKKOCTI B [10-
HOLLIEHNX HOBOHAPOIKEHUX LUIMSIXOM BUBYEHHSI HOBWX
MOXJIMBOCTEN 3aCTOCYBaHHS Mpenaparis rpynu MeTus-
KCaHTWHIB — NepCrEeKTUBHNIA HAMPSIM HAyKOBOTO MOLLYKY
3 NpoGnemu HeoHaTanbHOI iHTeHcuBHOI Tepanii [TIH.

KnaloueBble cnoBa:

octpoe
noBpexXAeHue

noyekK, KpeatnHuH,

METUAKCaHTUHbI,

HOBOpO)KAeHHbII?I.
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OpuriHaAbHI AOCAIAXKEHHS

Merta pobotu

OuiHuTn edekTVBHICTL | Beaneky BUKOPUCTAHHA METUIT-
KCaHTVHIB Y AOHOLLIEHNX HOBOHAPOMKEHUX Ans npodinak-
TVIKM Ta KOHCEPBATMBHOI Tepanii FOCTPOro NMOLKOLKEHHS
HMPOK Ha TTi MNOKCUYHO-iLLIeMIYHOT eHLiedbanonarii nomip-
HOro abo BaXKKOrO CTyNeHs.

Martepianu i meToAU AOCAIAKEHHA

MpunycTunu, WO paHHE NpU3HAYEHHS METUMKCAHTUHIB
Y HEMOBMAT AACTb 3MOry JOCAITU 3HWXEHHS Y4acToTu
poasuTky ['MIH y cTagii Il Ta lll 3a KDIGO, a 3actocyBaHHs
kogeiHy Oyae GesnevHiwnm Ta eeKTVBHILUM LLIOJO
TEOQiniHy.

[lna nepe.ipku rinoteaun Ha 6asi BiAAiNEHHs iHTEH-
CMBHOI Tepanii HOBOHAPOOXKEHNX TPETUHHOTO PiBHS
KHIM «3anopisbka obnacHa autada nikapHs» 30P, ska €
KniHiyHO 623010 3anopi3bKOro AepKaBHOrO MeaUYHOro
YHIBEpCUTETY, 34INCHUNM NPOCNEKTUBHE, paHAOMI30BaHe,
KOHTPONbOBaHe JocnimkeHHs. Y nepiog i3 BepecHs 2019
p. Ao 6epesHs 2021 p. obpanu 38 HEMOBNAT, HAPOMKEHNX
y TepMiHi BariTHocTi Big 37 TwxHiB. CTauioHapHy gono-
MOry HaZlaBasim HOBOHaPOKEHUM, siKi TPAHCTIOPTOBaHI 3
nonoroBux OyAWHKIB i rocniTanis Apyroro piBHS HagaHHs
LLOMOMOTHW.

YHiBepcanbHa BuMora — 060B’3KOBa HasABHICTb
AiarHOCTUYHMX KpUTEpIiiB acqikcii, @ TakoxX KMiHIYHMX
03HaK NOMipHOi abo BaXKOi riNOKCUYHO-iLLEMIYHOT
eHuedbanonarii, ska notpebyBana y YaCTUHM Marntokis
BVKOHAHHS Nporpamu CUCTEMHOI NikyBarbHOI rinoTepmii,
3rigHo 3 Hakazom MOS3 Ykpaitu Big 28.03.2014 p. Ne225
(yHichikoBaHMI KNiHiYHWIA NpoTokon «[MovaTkosa, peaHima-
LifHa i nicnspeaHimMaLiiHa ZoNoMora HOBOHaPOMKEHUM
B YKpaiHi»).

Y DOCnigKeHHs 3any4unu LOHOLIEHNX HOBOHa-
POMXKEHMX Y TOCTPOMY NepioAi MoMipHOi abo BaxKoi
riNOKCUYHO-ILLEMIYHOT eHLiedhanonarii, OLiHKa 3a LLKarow
Thompson (1979 p.) 210 6anis (nerka lNE —1-10 6anis,
nomipHa —11-14 6anis, Baxka —>15 6anis), Bik <24 ro-

OLjiHKa 3a Lwkanoto Thompson 210 6anis

n=42

recrauiiHuii Bik 237 TUXHIB
03Hakw nomipHoi abo Baxkoi NE

BiK <24 rofwH Bif HAPOMKEHHS

1. BpomxeHi Baau HUpok
(n=2)

2. BHYTPILUHBOLLYHOYKOBWIA
KpoBoBUNMB (n = 1)

3. PaHHiit HeoHaTanbHuii cencvc
(n=1)

/\

n=20

KkocheiHy umntpat 10 Mr/kr B/B kpanensHo
3 iHTepBanom 12 rog Ha 1 poby,
5 mr/kr B/B
3 iHTepBanom 12 rog Ha 2 i 3 foby

n=18

TeodpiniH 3 Mr/kr B/B KpanensHo
3 iHTEpBanom 6 rog
NPOTSrOM NepLumnx 3 A6 xuTTs

Puc. 1. Kputepii 3anyyeHHs Ta BUKIIOYEHHS NaLieHTIB i3 AOCTImKEHHS!.
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[VH Bi HAPOMKEHHS!. Y AOCTIMKEHHS He 3anyyanu aitei
i3 NpOSiBAMM 3aTPVIMKI BHYTPILLHBOYTPOGHOIO PO3BUTKY,
CENTUYHOro MpoLecy Ta iHPEKLIHUMN ypaxeHHSAMM
LHC, BpomkeHnmMu Bagamm po3BuTKY, 3 NOMOrOBUMU
TpaBMaTUYHUMK YW FrEMOPAriYHNMU MOLLIKOAKEHHAMY
LUHC, HemoBnAT i3 recTauiiium Bikom <37 TWKHIB, Ma-
THOKIB i3 | cTagjeto rinoKCMYHo-iLeMIYHOT eHuedanonarii.
Tak, Ha no4aTky, Ha eTani 0bCTEXEHHs 3any4nnu 42 HOBO-
HapOoMKeHUX, ane Hagani i3 4OCNiMKEHHS BUKMOYMNM 4
MartoKiB y 38's3Ky 3 BDOIPKEHUMM BagaMm HUpoK (N = 2),
remopariyHum ypaxeHHsam LUIHC (n = 1), poasuTkom paH-
HbOTO HeoHaTanbHoro cencucy (n = 1) (puc. 7).

[insi BUB4EHHS 0COBNMBOCTE BNNMBY Pi3HUX Npena-
pariB rpyny METUIKCaHTUHIB Ha CTaH PeHarbHOi cucTemMu
HEMOBMAT X paHAOMI3yBanum Ha 2 rpynu 3a JONOMOrow
Tabnuui BUNagKoOBMX YMCEN, 3reHepOBaHNX Yy nporpami
Statistica.

B ocHoBHy rpyny Bkmtounnn 20 navjeHTis, ski oTpu-
MyBanu Tepanito kodgeiHy uutpatom (Peyona®) B fosi
HaBaHTaxeHHs! 10 Mr/Kr BHYTPILLHLOBEHHO KpanemnbsHo 3
iHTepBanom 12 rogvH y nepiuy Aoy xuTTs, B 403i Nia-
TpUMaHHs 5 Mr/kr 3 iHTepBanom 12 roguH Ha 2 i 3 poby.
[pyna nopiBHsAHHS — 18 HOBOHaAPOMXKEHUX, penpe3eH-
TaTMBHMX 3a BiKOM, CTaTTIO Ta TEPMIHOM recTaui, Skum
npW3Hadany nikysaxHs TeodiniHom (Eydinin-OapHnus®)
y A03i 3 Mr/Kr BHYTPILLUHBOBEHHO KpanerbHO 3 iHTepBa-
oM 6 rogmH npoTsarom nepmx 3 Ai6 xutTa. PyHKuio
30BHILUHLOTO ANXaHHS B 060X rpynax Aiten npoTesysanm
LUTYYHO BeHTUnsuieto nereHb (LUBJT) go BigHOBNEHHS
piBHS CBIZOMOCTI, MPUMMHEHHS CyAOM Ta NOsiBK Cpobu
CaMOCTINHOTO AMXaHHSI.

Ha 1, 3 i 5 poby nicns HapomKeHHs 3aicHIoBany
KOMMNEKCHE OLiHIOBaHHS COMATUYHOTO, HEBPOMOTiYHOrO
cTaTycy MantokiB i cTpatudikauito CTYyNeHst TSXKOCTI
FOCTPOrO MOLLKOMKEHHS HUPOK 3@ HEOHATaNbHUMU MOAM-
¢hikoBaHuMu kpuTepismm 3a wkanoto KDIGO (2012 p.),
BMKOPUCTOBYHOYM KNiHiYHi, GioXiMiuHi, ynbTpasByKoBi
METOAV OOCNIMKEHHS Ta aMNMiTyAHO-IHTErpOBaHy eHLie-
chanorpadito (aEEI) [7].

[ns po3paxyHky LUBUAKOCTI KNy©Oo4KoBOT inbTpaLii
(LLK®) 3a kpeaTuHiHOM BMKOpMCTOBYBanu copmyny
Weapua: WK (mn/xe/1,73 mM?) = k x d (cM)/kpeaTuHiH
cuposartku (Mkmonb/n) x 0,0113, ae k = 0,45 ons goHo-
LUEHUX HOBOHAPOMKEHMX.

B o6ox rpynax i3 Tepanii BUKNouMnmM HePpOTOKCUYHi
npenapaTu: amiHOrmiko3uaw, HeCTePOIAHI NpoTH3anarbHi
3acobu, amdoTtepuumH B Towwo.

CraTncTnYHWIA aHania pesynbTaTiB BUKOHANM 3a
[L0MOMOTOH0 NAKETIB NPUKMaAHNX KOMITIOTEPHUX Nporpam
Statistica 13.0 (Ne niuensii JPZ8041382130ARCN10-J) Ta
Microsoft Excel 2013 (Ne niuensii 00331-10000-00001-
AA404). Y TekcTi 1 Tabnuusx faHi HaeegeHi sk M £ SD
(cepenHe apudmMeTMyHe * CTaHOApPTHE BiOXWIIEHHS)
y pasi HopMmanbsHoro posnoginy osHaku, Me (Q1; Q3)
(Mepiana BMOIpKK i3 3a3HAYEHHAM IHTEPKBaPTUIIBHOMO
poamaxy BepxHboro (75 %) Ta HmkHboro (25 %) kBapTu-
niB) — Npwv po3nogifi, WO BiAPI3HABCS Big HOPMAbHOrO.
KateropianbHi 3mMiHHi HaBeZeHi sik abCoMTHA KinbKiCTb
BWNagakis (n) y rpyni Ta yactota y Bigcotkax (%). Ans
OLjiHIOBaHHS BipOriQHOCTI Pi3HMLI abCOMIOTHUX 3HaYeHb
cepenHix BENUYMH Mix He3anexHumm Bubipkamm BUKO-
pUCTOBYBanu HemapaMeTpuyHi METoan CTaTUCTUYHOTO
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Tabnuus 1. Xapaktepuctuka rpyn AOCHiMKEeHHS

Ocwoana rpyna (n = 20 Coyna nopiawmn (0= 19 o Ju |

TepmiH rectauii, TvKHI 39,00 (38,00; 40,00) 40,00 (38,00; 41,00) 0,3965 150,50
Maca Tina npu HapomKeHHi, K& 3,23 (2,96; 3,54) 3,46 (3,20; 3,57) 0,2604 141,00
3picTt, cm 52,00 (51,00; 54,00) 53,00 (52,00; 55,00) 0,2422 139,50
OuiHka 3a Wwkanoto Anrap Ha nepLuii XBunuHi, 6anm 3,0 (2,50; 5,50) 4,00 (3,00; 6,00) 0,4130 151,50
OujHka 3a Wwkanoto Anrap Ha n'aTiid XBuUnuHi, 6anu 5,50 (4,00; 7,00) 6,50 (5,00; 7,00) 0,3202 145,50
PeaHimauiiiini 3axoau npu HapomxeHHi, n (%) 13 (65%) 13 (72,22%) 0,7148 167,00
Cryninb TsxkocTi I'E 3a wkanoto Thompson, 6anu 14,50 (13,00; 17,00) 13,00 (13,00; 16,00) 0,0593 115,00
Cynomu, n (%) 16,00 (80,00 %) 16,00 (88,89 %) 0,6504 164,00
TikyBanbHa rinotepmis, n (%) 19,00 (95,00 %) 16 (88,89 %) 0,7589 169,00
Xnonuuku, n (%) 12 (60 %) 12 (66,67 %) 0,7367 168,00
[Jisyatka, n (%) 8 (40 %) 6 (33,33 %)
BariHanbHi nonoru, n (%) 12 (60,00 %) 11 (61,11 %) 0,2729 142,00
KecapiB po3tuH, n (%) 8 (40,00 %) 7 (38,89 %)
Bik Ha Yyac HagXOMKEHHS!, roAUHM 7,50 (3,50; 10,50) 8,00 (6,00; 11,00) 0,4649 154,50

aHanisy — kputepin ManHa—BitHi (U). PiseHb p < 0,05

BM3HAYMNM 5K BIPOTiAHWIA Y BCIX TECTAX. 100

[ocnigpxkeHHs BUKOHaNW BignoBigHO 4O NpUHUMNIB p =0,0097

lenbCiHCcbKOT Aeknapadii. MpoTokon JocnimKEHHs yxBa- 80

JIEHO NOKaSbHUMM ETUYHUMM KOMITETaMM yCiX HaBedeHnx

y pobori ycTaHoB. Ha 3ailiCHeHHs AOCTifKeHb OTpUManm = 60

iHpopMOoBaHy NCbMOBY 3roay BaTbkiB. g

g 40

PesyAbTati 20

AHani3 rpyn cnoctepexeHHs Nokasas BiACyTHICTb cTaTuc- 0

TWUYHO BIPOTIAHOI PI3HMLI 3@ TUMOM PO3POIKEHHA MaTepIB: 1 poba 3 o6a 5 no6a

B OCHOBHY rpyny Bkmoumnn 12 (60,00 %) HemoBnAT,
HapomkeHux camocTiiHo, Ta 8 (40,00 %) — wnsaxom
KecapeBOro po3TuHy; y rpyny nopisHaHHS — 11 (61,11 %)
Ta7(38,89 %)sBignosigHo, U = 142,00,p = 0,2729.Ce-
PEenHS OLiHKa 3a LKanoto Anrap Ha NepLUi XBUMHI KUTTS
B OCHOBHIl rpyni ctaHoBuna 3,00 (2,50; 5,50) 6ana, y rpyni
nopieHsHHA —4,00(3,00;6,00), U = 151,50,p = 0,4130.
Ha m'aty xBunuHy xwmtTs HemoensaTa manm 5,50 (4,00;
7,00) Ta 6,50 (5,00; 7,00) 6ana BignosigHo, U = 145,50,
p = 0,3202. NepBrHHY peaHimaLilo B NOMOroBin 3ani
3AiACHUMM OOHAKOBIN KinbkocTi giten — 13 (65,00 %) i
13 (72,00 %), U = 167,00, p = 0,7148. HemoensTa
HaaXxoaunu y KniHiky B nepuuy fo0y xutts. CepepHil Bik
ans ocHosHoi rpynm — 7,50 (3,50; 10,50) roguHu, ons
rpynm nopieHsiHHA — 8,00 (6,00; 11,00) rogvHy BignoBiaHo,
nokasHuku sictaBri —U = 154,50, p = 0,4649. OcHoBHa
rpyna Ta rpyna nopiBHSHHA penpeseHTaTuBHI 3a recta-
LiiHMM BIiKOM, Baroto Mpy HapOKeHHi, ctarTio (mabs. 1).

BaxkicTb cTaHy mantokis i nepebir I'E nigTBepmkeHo
OLjiHKOO 3a LwKanot Thompson. [1ns HEMOBNAT OCHOBHOT
rpynu nokasHuk ctaHosus 14,5 (13,0; 17,0) 6ana, a ans
rpynm nopiBHsiHHA — 13,0 (13,0; 16,0) 6ana, U = 115,00,
p = 0,0593. lonatkoBO MOHITOPWHI LepebpanbHux
(hyHKLIN NoKa3aB Pi3HOMAHITTA MaToONOrYHNX NaTepHiB
aEET, a TakoX CyOdOMHY aKTUBHICTb, 3apeecTpOBaHy i
KniHiuHo, i Ha aEEl. Cyoomu BU3Hauunm B OOHAKOBOI
KinbkocTi giten i3 rpyn gocnimxkeHHs — 16,00 (80,00 %)
i16 (88,89 %), U = 164,00,p = 0,6504.

CucTemHy nikyBanbHy rinoTepMito 3aiicHUMM 3a no-
Ka3aHHsAMW B 060X rpynax [OCHiMKEHHS!: B OCHOBHIN — 19
(95,00 %),y rpyni nopiBHaHHS — 16 (88,89 %) BinnosigHo,
U = 169,00,p = 0,7589. He BusiBunu BiporigHy pisHuLio
MOKa3HWKIB Mg, Yac NOrOAVHHOMO BU3HAYEHHS TeMny [iy-
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B OcHoBHa rpyna

O 'pyna nopisHsAHHS

Puc. 2. MopiBHAHHSA piBHS CUPOBATKOBOIO KpeaTWHiHy B rpynax AOCHIMKEHHS.

pesy npoTsarom nepLumx 5 a6 gocnimkenHs. CepenHi no-
KasHvkv Ha 1, 3 Ta 5 4oBy Ans OCHOBHOI rpynu CTaHOBUIN
2,20(1,60; 3,65) mn/kr/rop, 2,80 (2,40; 3,30) mn/kr/ron i 2,50
(2,00; 3,55) mn/kr/rog, Ans rpynu nopiBHaHHA — 3,15 (2,60;
3,50) mn/krirog, 3,00 (2,70; 3,60) mn/kr/rog i 2,70 (2,20;
3,20) mn/kr/rog BignosigHo, U = 135,50, p = 0,1983;
U = 142,00,p = 0,2729; U = 163,00, p = 0,6295.

Jocnigxytoun GioxiMmivHuiA npodink, BuUSBUNK: 3a
piBHEM CUPOBATKOBOTO KPEATUHIHY rpYNu He BiApisHAmes
Ha 1 1a 5 goby XWTTS, Noka3HUku ctaHoBunm 85,96 (67,47;
110,60) mkmonb/n Ta 69,84 (52,89; 101,07) Mkmonb/n ans
OCHOBHOI rpynu, 86,88 (70,50; 97,49) mkmonb/n Ta 66,50
(57,24; 77,69) MkMonb/n BiBMOBIAHO ANS rPYNM NOPIBHSIH-
Ha,U = 157,00,p = 0,510771aU = 164,00,p = 0,6504.
OpHak BUSIBUNY CTATUCTUYHO BiporigHe NiABMLLEHHS PiBHS
KpeaTuHiHy B HEMOBTIAT, SiKi OTPYMYyBanu kKodeiHy uuTpar,
Ha 3 foby KUTTS nokasHuK cTaHoBUB 85,76 (66,79; 98,93)
MKMOMb/N npotu 62,71 (46,76; 72,72) MKMonb/n npu
3acTocyBaHHi TeodiniHy. BTiM piBeHb LbOro Mapkepa B
OCHOBHII rpyMi HE NEPEBULLYE FPAHNYHO JOMYCTUMY HOPMY
Aans HoBoHapomkeHux, U = 91,00, p = 0,0097 (puc. 2).

AHaniayloun piBeHb CEYOBWHM, BU3HA4MIN: B 060X
rpynax nokasHuku Ha 1, 3 Ta 5 goby Bignosiganu disio-
TOTiYHi HOPMI.

MokasHuku LLK® 3a kpeaTuHiHOM ans obox rpyn y
nepwy Aoby XWTTS He Manu CTaTUCTUYHO BipOriAHOI
pisHuLi Ta ctaHosunu 30,02 (22,54; 34,05) mn/xs/1,73m?
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 2. MNopiBHAHHSA HACMIAKIB NiKyBaHHS y rpynax AOCHiLKEeHHS

Ocuosna rpyna (v = 20 Coyna nopiammnn (0 =19 o Ju____|

TpI/IBaJ'IICTb LUBN, aHi
TpwvBanictb nepebyBaHHs y BAITH, nixko-gHi
TpuBanicTb nepebyBaHHs y CTauioHapi, NiXKo-AHi

5,99 (5,43;7,99)
12,00 (9,50; 15,50)
24,00 (19,50; 32,50)

5,65 (4,62; 6,57) 0,1933 135,00
11,00 (10,00; 13,00) 0,7925 170,50
24,00 (20,00; 33,00) 0,9301 176,50

KD, mn/xs/1,73m2

80

70

60

50

40

30

20

o MegiaHa
[125-75 %

T Min.-Makc.
Ipyna

Puc. 3. Moka3Hukw WBMAKOCTI kyBoukoBoi cinbTpaLii Ha TpeTio o6y XUTTS.
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[Ans ocHoBHoi rpynv Ta 30,81 (27,49;37,55) mn/xe/1,73m?
ansa rpynu nopisHaHHg, U = 143,00, p = 0,2860. Ha
TpeTto Aoby xmuTTs LLIK® gocToBipHO BMLLa npw 3actocy-
BaHHi Teodinivy — 42,06 (34,14; 56,89) mn/xe/1,73m?, a
BUKOpMCTOBYHOUM KodbeiHy umntpar — 30,25 (25,37; 37,60)
mn/xe/1,73m% U = 86,00,p = 0,0063, xo4a pesynsraru
HE BUXOAWIM 32 Mexi pepepeHTHUX 3Ha4YeHb HOPMU (Ans
HOBOHapomkeHnx 3—7 gHiB — 20-30 mn/xe/1,73m?). Ha
nm'aty poby xutta LUK He BigpisHanacs, ctaHoBnsYu
35,57 (26,01; 45,41) mn/xe/1,73m? B OCHOBHIl rpyni Ta
39,69 (31,95; 46,62) mn/xs/1,73m2 y rpyni NOPIBHSHHS,
U = 149,00; p = 0,3726 (puc. 3).

[lonatkoBoro npu3HayeHHs ypocemigy notpedysanm
8 (40,00 %) HemoBRSIT OCHOBHOI rpynu Ta 5 (27,78 %)
HOBOHAPOMKEHUX TPYMi MOPIBHAHHS 3@ YMOBW PO3BUTKY
rineprigpataLii B nawjieHTiB 3i cTabinbHO reMoaMHaMIKo
Ta agexsaTtHUM TemnoM aiypesy, U = 158,00,p = 0,5296.

B ocHosiv rpyni'y 65,00 % (n = 13) giteit Baano-
cs1 3anobirtu po3suTky IMH, wo Bignosigae 0 cTagii 3a
KDIGO, 35,00 % (n = 7) HemoBnsaT Manu | cTagito 3a
KDIGO. Y rpyni nopiBHsaHHs 0 cTapis 3a KDIGO BusieneHa
y 55,56 % (n = 10) mantokis, | ctagis 3a KDIGO -y
44,44 % (n = 8).llTalll ctagii 3a KDIGO B 060x rpynax
gocnipxeHHs He Busieneni, U = 163,00, p = 0,6296.

LleHTpanbHy remoavHamiky nigTpuMmyBanut BBeOeH-
HSM CMMNaToOMIMETWKIB Ta iHOTponiB Ans 3abesneyeHHs
CTabinbLHOro PiBHSA apTepiarnbHOro TUCKY 3riAHO 3 BIKOBUMI
Hopmamu. Lie 3abe3nevyBano fJocTaTHo HUPKOBY nepdy-
3ito. CepenHst fosa godpamiHy Ans HemoBnsAT 0box rpyn
Ha nepLy Aoby aocnimkeHHs ctaHoBuna 7,50 MKr/Kr/xB
(5,00;10,00),U = 165,00,p = 0,6716;Ha 3 noby —5,00
mkr/kr/xs (5,00; 10,00), U = 157,00, p = 0,5107 i3 no-
CTYMOBUM 3HIDKEHHSM [i0311 Ta NMOBHUM CKaCyBaHHSIM 4O
5aHa,U = 167,00,p = 0,7148.YacTmHa HoBOHapomxe-
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HuX —6 (30,00 %) ocHosHoi rpynnTa2 (11,11 %) rpynu
MOPIBHSHHA — NoTpebyBanu 4oAaTKOBOTO MPU3HAYEHHS!
(heHineprHy Npy 3HKEHHI CUCTEMHOTO apTepianbHOro
TUCKY Ha Tni 6e3nepepsHoi iHy3ii gochamiHy B fo3i 210
mkr/kr/xs, U = 146,00, p = 0,3274.

Mpynmn cnocTepexeHHs He BIAPI3HANUCS 3a TpuBarni-
CTI0 Ta TUNOM pecnipaTopHoi NiaTpUMKK. B 060x rpynax
HEMOBNSITAM 3[iiCHIOBANM MPONOHTOBAHY LUTYYHY BEHTU-
nsLito nereHb, cepenHs Tpusanicts Ha LLUBJ craHoBuna
5,99 (5,43; 7,99) poHa B OcHOBHIN rpyni Ta 5,65 (4,62;
6,57) oHs y rpyni nopisHaHHs, U = 135,00,p = 0,1933.

He BuABMNY pi3HULILO 3a KiNbKICTIO NKKO-AHIB Y BiAAi-
TNeHHi iIHTEHCMBHOI Tepanii Ta y cTauioHapi 3aranom: 12,00
(9,50; 15,50) Ta 24,00 (19,50; 32,50) oHa 4Nt OCHOBHOI
rpynm, 11,00 (10,00; 13,00) Ta 24,00 (20,00; 33,00)
OHS — Anst HeMOBNAT rpynu nopiBHaHHS, U = 170,50,
p =0,7925taU = 176,50, p = 0,9301 (mabn. 2).

06roBopeHHsA

Pesynbratu gocnigpkeHHs nokasanu eekTUBHICTb 3a-
CTOCYBaHHS MpenapariB NoxXigHUX MEeTUIIKCaHTUHIB Ans
NpoinNakTUkK Ta MiKyBaHHS rOCTPOrO MOLLUKOMKEHHS
HUPOK Y [OHOLLIEHNX HOBOHAPOMKEHWX Ha TNi NOMipHOT
Y1 BaXKOI MMOKCUYHO-iLLEMIYHOT eHLiecbanonarii.

BukopuctaHHio TeodiniHy B HOBOHapOOXEHUX Ta
BMBYEHHIO NOTO eeKTiB NPUAINAITL YBary i BITYM3HSHI,
11 3aKopaoHHi focnigHuky. BabiHuesa A. I i cniBaBT. no-
Kasanu, Lo Npu3Ha4YeHHs npenaparis rpynu MeTUKCcaH-
TWHIB, Ail0400 PEHOBUHOIO AKUX € TEOMINIH, Y AOHOLLEHNX
HOBOHAPOIKEHMX i3 TSHKKOH NepuHaTarnbHO NaTomnorieto,
CMpUsiE BIQHOBNEHHIO (DYHKLIA CEYOBMAINBHOI CMCTEMU
(aiypesy, 6anaHcy macu Tina, piBHs kpeaTuHiHy Ta LLK®,
pearnbHUX AONEPOMETPUYHIX XapaKTEPUCTUK), 3HAYHO
noninwye ix [8].

CyuacHi faHi HaBedeHi B MeTaaHanisi, 34incHeHomy
Girish Chandra Bhatt (2019 p.), i3 3any4eHHsm 436 He-
MOBRAT 3 acdikcieto. 3-momix Lmx xsopux 219 HoBOHa-
pOIKEeHMX OTpVUMyBany 1 1oy TeodiniHy Ans 3anobiraHHs
po3sutky TIH, a 217 gite — nnaue6o. B pesynsrari
BUSIBUIIM 3MEHLLEHHS 4acTOTW MOLLKOMKEHHSI HUPOK Ha
60 % y HemoBnAT. MO3UTUBHI KIiHIYHI edekTn TeoiniHy
noB'si3aHi 3 nigauLeHHam LLK® i noroguHHoro aiypesy [9].

IHWWI y3aranbHeHW aHanis, BUKOHaHWA loannis
Bellos, BknoumB 7 paHOOMI30BaHWUX KOHTPOSbOBAHMX
JOCMimKeHb i3 3anyvyeHHsM 458 HOBOHaPOMKEHMX 3
acdikcieto: 231 autuHa otpumyBana TeodiniH, 227 oci6
3asyyeHi y rpyny nopiHsHHS. [1osa TeodiniHy ctaHoBuna
5 mr/kr gna 5 gocnimkeHs i 8 Mr/kr ons 2 gocnigkeHsb.
Busasunu, o BBefeHHs TeodiniHy acouitoBanocs 3i 3Ha-
YYLLMM 3HWKEHHSAM PiBHS KpeaTuHiHy (MD: -0,57 mr/an,
95 % [l: [-0,68, -0,46]), niguieHHam LLIK®D (MD: 13,79
mn/xe/1,73 m?, 95 % [l: [11,91, 15,68]), 36inbweHHM
Temny Aiypesy, HeraTvBHUM GanaHcoM pigyHu Ta 3HW-
XEHHSIM 4aCTOTV PO3BUTKY FOCTPOTO MOLLIKOZKEHHST HUPOK
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Tabnuus 3. Hecnpuatnuei Hacnigkv npu Tepanii METUNKCAHTUHAMM Y rpynax AOCHimKEHHS

Ocnoana rpyna (n = 20

Yacrota cepLeBnx CkopoyeHb, ya./xB, 1 noba 112,50 (99,50; 133,00) 123,00 (115,00; 143,00) 0,0900
YacToTa cepLeBux CKOpoYeHb, ya./xB, 3 foba 113,50 (105,00; 119,50) 127,50 (107,00; 144,00) 0,1694
YacToTa cepLeBUX CKOpoYeHb, ya./xB, 5 foba 139,00 (120,50; 148,50) 138,50 (130,00; 156,00) 0,6295
HenartonoriyHe xoB4He GntoBaHHs 4,00 (20,00 %) 14,00 (77,78 %) 0,0025
LLInyHKOBO-KMLLKOBA KpOBOTEYA 1,00 (5,00 %) 2,00 (11,00 %) 0,7589
lMopyLUeHHs cepLeBoro putmy 0 0 1,0000

121,50
132,50
163,00
76,00

169,00
180,00

foyna nopiammnn (0 = 18 o Ju____|

(OR: 0,24, 95 % [I: [0,16, 0,36]) y HOBOHapOmKEHNX i3
MOMIPHOIO Ta BaXKOH FMOKCUYHO-ILLEMIYHO eHueda-
nonarieto [10].

Y HaloMy AOCTIMKEHHI TakoX OTpUManu AaHi, ski
BKa3yloTb Ha eeKTUBHICTb BUKOPUCTAHHS TEOIniHY.
Cxema npu3sHayYeHHs Bignoeigana pekoMeHaaLism, LWwo
HaBeneHi B Neofax®2010, ane geLwo BigpisHsinacs Bif iH-
LUMX AOCTIiDKEHb. YTIM HUHI onTMMarbHa fo3a npenapary
HE BU3HAY€eHa, HeOCTaTHLO BUBYEHI TAKOX HECTPUSTIIVBI
pesynbTaTti y KniHiYHii npakTui.

lMowwyk BigomocTelt y haxoBii nitepartypi nokasas,
Lo Maibke BiACYTHI AOCHIMKEHHS LIOAO BUKOPUCTAHHS
KogpeiHy uuTpaty Ans peHonpoTekLuii B JOHOWEHUX HO-
BOHapomkeHux. Ane kodeiHy LuTpaT BUKOPUCTOBYHOTH
Y HEOOHOLLEHUX HOBOHAPOMKEHWX OMSi 3HKEHHS Yac-
TOTU Ta TSKKOCTi MOLLKOKEHHS HUpoK. Tak, y 2018 p.
ony6nikoBaHo pe3ynkTaTi MixkHapogHoro GaraToLeHTpo-
Boro koroptHoro pocnimkeHHss AWAKEN (OuiHtoBaHHs
BCECBITHBOI enifeMionorii rocTpoi HMPKOBOI TpaBmK B
HOBOHAPOMKEHUX) i3 3anmyyeHHAM 675 HEAOHOLIEHNX
HOBOHapPOMKEHNX, SKi NepeBeaeHi y 24 BinaineHHs iHTeH-
cvieHoi Tepanii rocnitanis lll Ta IV pisHiB. Busisunu, wo MH
mamm 122 (18,1 %) HemoBnAT y nepLi 7 Ai6 xutTs. Lia
narororisi po3sMBanacst piaLle B HOBOHAPOMKEHUX, KM
NpOoinakTU4YHO BBOAUNM KOEeiH, Ha BiAMIHY Bif TWX, XTO
He oTpumyBaB Lier npenapart (5013447 (11,2 %) npotn 72
i3228(31,6 %),p = 0,01). Y pasi 3actocyBaHHs kocbeiHy
B HE[JOHOLLIEHNX HOBOHaPOMKEHVX piaLLe possusanucs |l
abo |l cTagiji noLKkomkeHHs HUPOK 3a Lwkanoto KDIGO [11].

Otxe, 06maBa METUINKCAHTUHU MatoTb NO3UTUBHUIA
e(pekT L0 roCTPOro MOLUKOKEHHSI HUPOK MOPIBHSHO
3 nnauebo.

Y HawoMmy AOCNiAXEHHI NPU3HaYeHHs KodeiHy
LMTpaTy Marno 3icTaBHy eeKTUBHICTb MOPIBHAHO 3 Te-
ochiniHoM wWwoao npodinaktuky po3sutky MH y craai
Il Ta lll 3a KDIGO, a Takox xopoLumit npodinb 6eaneku.

BigoMo, Lo HWHI € iCTOTHa NepeBara y Npu3Ha4YeHHi
KodheiHy LmTpaTy Ans 3anobiraHHs anHoe W iHLLUM XPOHiY-
HUM 3aXBOPIOBAHHSIM Y HEOOHOLLEHNX HOBOHAPOMKEHNX
MOPIBHSAHO i3 TeodiniHoM. Lie nigTeepmxytoTh pesynsrartu
BiZlomoro baraToLeHTpoBOro focrigxeHHs B. Schmidt i3
LlyXe BEenuKoto BUGIPKOK MartokiB. ABTOpY NOBIZOMMIN
i MPO KOPOTKOCTPOKOBY, i BigAaneHy edekTUBHICTb Ta
6eaneky Tepanii KopeiHOM Y HEMOBMSAT i3 Aye HU3bKOK
Baro Npy HapOMKEHHI. YacToTa TOKCUYHOCTI, Crpuym-
HEHa UMM nikapcbkuM 3acoboMm, JOBONi HU3bKa Ta Mae
nepesary Haj iHLMMKW npenapatamu uiei rpynu [12].

[lo nobiyHux Hacnigkis, siki npuTaMaHHi MeTun-
KCaHTUHaM, HanexaTb Taxikapgis, apuTMisi, 3HKEHHS
apTepianbHOrO TUCKY, GrOBaHHS, LUMYHKOBO-KWLLIKOBI
KpoBOTeui, rematypis abo anbbymiHypis. € obmexeHa
KinbKiCTb Ny6nikaLin Woao BNInBY METUNKCAHTUHIB abo
nikyBaneHOI rinoTepmii Ha YacToTy Lmx npobnem. Hukui J.
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et al. onyGnikysanwv poboTy, B Kili NOBIZOMWIN: AiTH, KO-
Tpi 3a3Hanu BNnvBY TepaneBTUYHOI rinoTepmii, Ha 26 %
yacriwe (RR 6,0 (95 % Cl 1,4; 25,4)) cTpaxaatoTb Bif He-
MaTororiYHoro JKOBYHOTO Gr1toBaHHS. TaKoX Y AOCTIIKEHHI
3aBASKM MaTeMaTuyHill perpecii mokasaHo BiACYTHICTb
BMMBY Ha BUHUKHEHHS OMioBaHHSA Takux hakTopiB, SK
Cencuc, HeKoOpekTHe MOMOXEHHS! HasoracTpanbHOro
30Ha, HEKOHTPOINbOBaHe abo HenpaBWbHE BBEAEHHS
onioigis i miopenakcaHTis [13].

Y HawoMy JOCRimKeHHi OTpUManu AaHi, Wo BKasy-
t0Tb Ha BiPOTiAHO BULLWIA BIGHOCHWA PU3UK BUHWUKHEHHS
HenaTonoriYHOro OBYHOTO ONOBAHHS B MarntokiB, sKi
otpumysanu TeodiniH (RR 0,26 (95 % CI 0,10; 0,66)).
Lito npobnemy BusiBunun B 77,78 % HeMOBRST rpynu no-
piBHsiHHA Ta 20,00 % OCHOBHOI rpynu; BOHa NOBTOPtOBa-
nacs noHag Agivi 3a 4oby Ta notpebyBana npusHaveHHs
cumnToMaTmyHoi Tepanii, U = 76,00, p = 0,0025.

OTxe, TMN METUIKCAHTVHY BNMBAE HA BUHUKHEHHS!
HenaTonoriYHoro oB4YHOro OMNtoBaHHA B AiTEl, Sk 3a-
3HanM TepaneBTUYHOTO OXOMNOMKEHHS. BukopuctaHHs
kopeiHy umuTtpaty ans 3anobiranHst [TIH y goHolweHnx
HoBOHapoaxeHux i3 ['E moxe ctaTu npioputeTHUM
MOPIBHSHO 3 TEOQINIHOM, BPaXOBYHOUW KpaLLmin npoddinb
6e3neku Lporo npenapary.

Mig Yac JocnimKeHHs B MantokiB He BUSIBUMM NOBIYHI
edekTH, AK-0T NOPYLLEHHS PUTMY, EMi30AN HEKOHTPOMBO-
BaHOI Taxikapaii Ta remartypii (mabsn. 3).

IMOBIpHO, He4MCneHHa OCHOBHA rpyna — ronoBHe
0OMEXEHHS LbOro AOCMIXEHHS, @ TOMY NOTPiGHO
NPOJOBXUTA HAKOMUYEHHS MaTepiany Ans NiaBULLEHHS
CTaTUCTUYHOI BipOriAHOCTI Ta BU3HAYEHHS paHHiX i Biaaa-
NEHUX HacniaKiB Takoi Teparii.

BucHoBKHM

1. KoHcepBaTuBHa Tepanis METUNKCaHTMHaMM
3anobirae po3BUTKY rOCTPOrO MOLLUKOMKEHHS HUPOK Y
[IOHOLLEHMX HOBOHAPOIKEHUX i3 MOMIPHOK ab0 BaXKOt0
rinoKCcMYHo-iLeMiYHOW eHuedanonatieto y cragii Il Ta
Il 3a KDIGO.

2. BukopuctaHHs kodeiHy uuTpaTty mae nepesaru
MOPIBHAHO 3 TeodinNiHOM YHacmigoK KpaLoro npodinto
6esneky Nnpenapary Ta 3HWXYE PU3NK PO3BUTKY HETATUB-
HUX HacniakiB, sK-OT HENATONOTIYHE KOBYHE GRtoBaHHS!
(RR 0,26 (95 % CI10,10; 0,66), p = 0,0025).

MepcnekTBYM NoganbLmMX AochigpkeHb. HeobxigHi
MacLuTabHi 4OCNimKEeHHS LWOoA0 edheKTMBHOCTI Ta 6e3neku
3aCTOCYBaHHS METUIMKCAHTYHIB Y JOHOLLEHWX HOBOHAPOA-
XKEHMX i3 MOMIPHOK YW BaXKKOH FiMOKCUYHO-ILLEMIYHOD
eHuedanonatielo Ans 3anobiraHHs NporpecyBaHHIo
TOCTPOrO MOLLKOZXKEHHS HUPOK.
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NMaTomopdonoriuni Ta imyHoricToxiMmiuHi 0co6AUBOCTI

Original research

CAU30BOi 000AOHKH CTPaBOXOAY B AiTeH i3 6poHXiaAbHOIO acTMOlO,

LLIO NOEAHAHA 3 pedAtoKc-e30daritom

T. A. 3apopoxHa@*CF 10, I AHTUNKIHA, T. P. YMaHeub®PE, A, A, BypatMHcbka (=8P,

T. M. ApuakoBa‘™8, M. I. KiopaxieBa28, C. M. Kuauxesuu (28

AY «IHCTUTYT neaiaTpii, akylwepcTea i riiekonorii imeHi akapemika O. M. Ayk’aHoBoi HAMH Ykpaitu», M. Knis

A - KoHLenLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTarTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

HanbinbLu nowwmpeHa komopbigHa natonoris B Aiten i3 GpoHxiansHow actMot (BA) — ractpoesodareansHa pedniokcHa
xBopoba (FEPX), wwo acouiiioBaHa 3 pedtokc-ezodaritom (PE), kotpa cTaHoBWTb Bif 32 % A0 80 %. lctonoriyHi amiHu
€nm3oBoi 060MoHKK cTpaBoxoay npu PE onvcaHi B fopocnux i AiTen, ogHak € Tinbkv NOOAWHOKI AOCMIMKEHHS, Ae HaBeaeHi
MOpcOmoriyHi 0COBNMBOCTI CrIM30BOI 06OMOHKM CTPABOXOAY MPU NOEAHAHI naTonorii 3 ypaxyBaHHAM TshkkocTi nepebiry BA.

MeTa po60TH — BUBYMTY FCTONONIYHI Ta IMYHOFICTOXIMIYHI 0COBNMBOCTI CIIM30BOT 0BONOHKM CTPABOXOAY B fiTel i3 GPOHXi-
anbHO acTMON, LLO NOeAHaHa 3 pedrniokc-e3odariTom.

Marepianu Ta metoau. Y 43 piteit Bikom 6-17 pokis i3 PE Ta BA Tspkkoro nepebiry (1 rpyna), 3 BA nerkoro/cepeaHb0-TSHKKOro
nepebiry (2 rpyna) ta 6es BA (3 rpyna) gocnigunu Giontat cnm3oBoi 0BOMNOHKM 3 AMCTaMNbHUX | MPOKCUMANbLHKX BiAAiNis
CTPaBOXOAY FiCTONOTYHUMY 1 iIMYHOTICTOXIMIYHUMU MeToAaMK. IMyHOTICTOXIMIYHE JOCTIIKEHHS BUKOHANW B CEPINHMX napa-
dpiHOBMX 3pi3ax BiANOBIAHO A0 CTaHAAPTHWX MPOTOKONIB, 3aCTOCOBYHOYM MOHOKIMOHArbHI aHTuTina Ao Ki-67, MMP-9, VEGF,
BCL-2, IgE, CD68.

Pesynbratu. Y giteit i3 BA, Wwo noegHaHa 3 PE, CTPYKTYpHi 3MiHM CM30BOi 0B0NOHKM CTPABOXOAY BiAPI3HANMCS 3aneXHO Bif,
TshKkKOCTI BA. Tsxky rinepnnagito 6asansHoro enitenito peectpysanu B 92,31 % aiteit 1 rpynu, a ii yacToTa BiporiaHo Bigpis-
Hsinacs Bif Takoi B AiTen 2 i 3 rpyn cnocTepexeHHs. XapaktepHa o3Haka fiten i3 BA Ta pedntokc-e30daritoM — AUCXPOHO3,
LLI0 XapaKTepu3yBaBCs BOTHULLAMV Fino- Ta rinepTpodii knitu 6asansHoro wapy (y 92,31 % giten 1 rpynn ta 37,50 % giteit
2 rpynu). TshKKe NMOAOBXKEHHS «COCOYKIBY BUSIBUNM Tinbkn y 38,46 % Aiteit 1 rpynu. IMyHoricToXimMiuHi 0COBNMBOCTI CM30BOI
cTpaBoxogy fiten i3 BA Ta pedniokc-e3odaritom — ekcnpecis aHtureHa Ki-67, IgE Ta cnabka makpodaranbHa peakuis
(CD68), cTyniHb BUpa3HOCTI SIKMX BiOpI3HABCA Bif AiTen i3 pedpntokc-e3odaritom 6e3 bA.

BucHoBku. MopdonoridHi 3MiHM y CrM30Bi CTpaBoxody AiTen i3 pedtokc-e3odparitom i BA BigpisHAOTLCS Big Takux y
aiten i3 pedontokc-ezodharitom 6e3 BA HasiBHICTIO TSHXKKUX NOLLKOZKEHb €niTenito, AVCXPOHO30M 3MiH, TSXKKIM NOLOBXKEHHSIM
«COCOMKIBY, BUPaXXeHO KNiTUHHOW nponicepaLieto (Ki-67), nokanbHoto ekcripecieto IgE.

Pathomorphological and immunohistochemical features of the esophageal mucosa
in children with asthma combined with reflux esophagitis

T. D. Zadorozhna, Yu. H. Antypkin, T. R. Umanets, A. A. Buratynska, T. M. Archakova,
M. . Kiurdzhiieva, S. M. Kylykhevych

The most common comorbid pathology in children with asthma is gastroesophageal reflux disease (GERD) associated with
reflux esophagitis (RE), which ranges from 32 % to 80 %. Histological changes of the esophageal mucosa in RE have been
described in adults and children, but there are only isolated studies that describe the morphological features of the esophageal
mucosa in combined pathology, taking into account the severity of asthma.

The aim is to study the histological and immunohistochemical features of the esophageal mucosa in children with asthma
combined with reflux esophagitis.

Materials and methods. In 43 children aged 6—17 years with RE and severe asthma (group 1), with mild/moderate asthma
(group 2) and without asthma (group 3), mucosal biopsies from the distal and proximal esophagus were examined by histolo-
gical and immunohistochemical methods. Immunohistochemical research was performed in serial paraffin sections according
to standard protocols using monoclonal antibodies to Ki-67, MMP-9, VEGF, BCL-2, IgE and CD68.

Results. In children with asthma combined with RE, the structural changes of the esophageal mucosa differed depending
on the severity of asthma. Severe basal epithelial hyperplasia was registered in 92.31 % of children in group 1, and its fre-
quency was significantly different from children in groups 2 and 3. A characteristic feature of children with asthma and reflux
esophagitis was dyschronosis, which was characterized by foci of hypo- and hypertrophy of basal layer cells (92.31 % of
children in group 1 and 37.50 % of children in group 2). Severe elongation of the “papillae” was found only in 38.46 % of
children in group 1. Immunohistochemical features of the esophageal mucosa of children with asthma and reflux esophagitis
revealed the expression of Ki-67 antigen, IgE and a weak macrophage response (CD68), the severity of which differed from
children with reflux esophagitis without asthma.
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Conclusions. Morphological changes in the esophageal mucosa of children with reflux esophagitis and asthma differ from
children with reflux esophagitis without asthma in the presence of severe epithelial damage, dyschronosis of changes, severe
elongation of the “papillae”, pronounced cell proliferation (Ki-67) and local IgE expression.

Naromopdonormueckne U UMMYHOrMCTOXUMUUECKUE 0COOEHHOCTU CAU3UCTON 060NOUKH
NULLEBOAA Y AeTel ¢ OpOHXHAAbHOM aCTMOW, COMETaHHOM C pedAIOKC-930paruTom

T. A. 3apopoxHas, 0. I AHTUNKKH, T. P. YMaHew, A. A. bypaTtuHckas, T. H. ApuakoBa,
M. U. KropaxueBa, C. H. Kuanxesuu

Haunbonee pacnpocTpaHéHHo koMopbuaHo natonorveit y aeten ¢ 6poHxuansHoi actmon (BA) siBnsieTcs ractpoasoda-
reanbHas pedniokcHas bonesHb (TOPB), accounnpoBaHHas ¢ pedntokc-a3odarntom (PJ), koTopas coctasnseT ot 32 %
0 80 %. l'ucTonornyeckme U3MeHeHUs cnuancTo 060MoYky nuLeBoga Npy PO onucaHbl y B3pOCTbIX U AETEl, OaHAKO
onybnMKkoBaHb! NULLb €AVMHUYHBIE UCCMENO0BaHMs, B KOTOPbIX MPeAcTaBeHbl MOPdOnornyeckme 0CobeHHOCTH CnN3NCTON
060M104KY NULLLEBOAA NPV COMETAHHO NATONOMUM C Y4ETOM TSHKECTU TeveHns BA.

Llenb paboTbl — U3y4nTb rMCTONOMMYECKNE U MMMYHOTUCTOXMMMYECKME OCODEHHOCTW CMU3NUCTON 060M0YKM NuLLeBoaa Y
fetel ¢ BpoHXuanbHoOM acTMOM, COMETaHHOW C PedhItoKC-330¢harnToMm.

Matepuanbi u meToabl. Y 43 geteii B Bospacte 617 net ¢ PO v BA Tsxénoro Tevenus (1 rpynna), ¢ BA nérkoro/cpeaHe-Ts-
xénoro TeveHust (2 rpynna) n 6e3 BA (3 rpynna) nccnegosany GronTatbl CriManMcTorn 060M04KM AUCTanbHbIX U NPOKCUMArbHbIX
OTZENOB NULLEBOAA MMCTONOMMYECKAMIA U UMMYHOTUCTOXUMUYECKMMU MeToAaMM. VIMMYHOTCTOXMMUYECKOE UCCrefoBaHmne
BbIMOMHUIN B CEPUIHBIX NapadMHOBbIX CPe3ax B COOTBETCTBUM CO CTaHAAPTHLIM MPOTOKONOM, MPUMEHSISt MOHOKITOHaNbHble
aHtuTena k Ki-67, MMP-9, VEGF, BCL-2, IgE n CD68.

Pesynktathl. Y geteit ¢ BA, codeTaHHom ¢ PO, CTPYKTYpHbIE M3MEHEHMS CIIN3UCTO NULLEBOAA OTNIMYANMCh B 3aBUCUMOCTH
oT TshkecTn BA. Taxényto runepnnasuo 6asansHoro anutenus peructpuposanu y 92,31 % getewt 1 rpynnbl, a ee yactoTa
[OCTOBEPHO OTNMYanack OT AeTeit 2 u 3 rpynn HabnogeHns. XapakTepHbln NpusHak y aetet ¢ BA v pedntokc-azodaru-
TOM — AMCXPOHO3, KOTOPbIV XapakTepnu3oBancs ovaramu runo- v runeptpodum knetok 6asansHoro cnost (y 92,31 % peten
1 rpynnel ny 37,50 % petent 2 rpynnbl). Tsxenoe yanMHeHne «COCOYKOBY» YCTAHOBIEHO ToNbko Y 38,46 % peteit 1 rpynnbl.
VIMMyHorCTOXUMMYECKI e 0COBEHHOCTM CrM3NCTO 060M0YKM NnLLeBoaa y AeTer ¢ BA 1 pedhniokc-a3oaritom — akcnpeccust
aHTureHa Ki-67, IgE v cnabas makpodaransHas peakums (CD68), cTeneHb BbIpa)eHHOCTU KOTOPbIX OTNM4anack OT Takom y
aeten ¢ pecntokc-a3oparntom 6e3 bA.

BbiBogkI. Mopdhonorieckue n3mMeHeHUs B CriMancToi 0bonovke nuLLeBoaa Aeten ¢ pecniokc-a3odarntom v BA otnnvatotcst
OT Takvx y aeten ¢ pedrtokc-a3odarntom 6e3 BA Hanuumem THKENbIX NOBPEXAEHWN NUTENNS, AYCXPOHO30M, TSKENBIM

YOIMHEHWEM «COCOYKOBY, BbIPAXEHHOMN KNETO4HOM nponudepauwei (Ki-67) n nokanbHoii akcnpeccuei IgE.

HannowwpeHiwa komopbigHa natonoria B Aiten i3
OpoHxianbHoto actmoto (BA) — ractpoesodbareans-
Ha pedntokcHa xBopoba (FEPX), wo acouinosaHa 3
pedntokc-e3odparitom (PE), kotpa ctaHoBuTb Big 32 %
080 % [3].

MpepukTopw possutky FEPX y xBopnx Ha BA — npw-
IMaHHs 6eTa-aroHiCTiB Ta iHLLMX Nikapcbkyx Npenaparis
INns NikyBaHHa BA, Lo npu3BoguTb [0 po3cnabneHHs
HWKHBOTO CTPaBOXIAHOTO caiHKkTEpa [22].

B ocTaHHi poku 3miHeHa napagurma natoreHesy PE,
3riIHO 3 SIKOKO MOLUKOKEHHS! CIIM30BOT 060MOHKK CTpa-
BOXO[Y OnocepeaKoBaHe UTokiHamu [23], a He BHACMIOoK
il BiflbHOI consaHoi k1uenoTn Ta nencuny [11,23]. Lnto-
KiHW 3anyvaroTb T-niMoUNUTW, iHLI 3anarnbHi Ta iMyHHI
KMITUHW, O 3yMOBIOOTb PO3BUTOK MATOMOMYHNX 3MiH
€nu3oBoi 0bonoHku ctpasoxopy [7,23].

3 pechntokc-e3odhariTom Moxe NoeaHyBaTUCS 1 €031~
HOINbHMI e30¢pariT [1], MOLUMPEHICTb AKOTO B MaLlieHTIB
i3 TEPX craHoBuTb 3,2 % [2]. E03uHOGiNbHMIA e30dariT
K KOMOPGIAHY NATONOrito YacTilLe PeECTPyHOTb Y XBOPUX
3 aToMi4YHMMK 3aXBOPIOBaHHAMMU, 30kpema 3 BA [16].

Tomy xBopum i3 BA, siki matoTb cumnTomu FEPX, peko-
MeHAYI0Tb eHO0CKOMNIYHE Ta ricTonaTonoriyHe AoCHimKeH-
HS AN BepudikaLil 03HaK MiKpOCKONiYHOro e3ogariTy.

[icTonoriyHi 3mMiHWM €nM30B0Oi 0BOMOHKM CTPABOXOAY
npu pedriokc-e3ogariti onucaHi B 4opocnux i giten
[2,10,18,19,26], ane € Tinbkn NOOAMHOKI JOCAIAXEH-
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HA 3 3anyyeHHsam Aiten i3 BA. Y pocTynHin caxosin
niTepatypi He BMSIBUIIM nybnikauii, B SKMX HaBedeHi
mopdororiyHi 0coBNMBOCTI CNM30BOI 0GOMOHKK CTpa-
BOXOZY MNPy NOEAHAHIN NaTONOrii 3 ypaxyBaHHAM TSHKKOCTI
nepebiry BA.

MeTta pobotu

BuBuuTy ricTonoriyHi Ta iMyHoricToxiMiuHi ocobnmnsocTi
CrnM30B0i 0DOMNOHKM CTPABOXOAY B AiTel i3 GpoHXianbHO0
acTMOH, Lo NoeaHaHa 3 pedprtokc-e3odaritom.

Marepianu i meToAM AOCAIAKEHHA

O6cTexunu 43 piten Bikom 6-17 pokis i3 pedrntokc-e30-
¢haritom (cepepiii Bik — 11,88 + 3,51 poky), 65,12 %
xnonuig. [itei noginunu Ha Tpu rpynu: 1 — 13 ocib i3 BA
Tsxkoro nepebiry, 2 rpyna — 16 xsopux Ha BA nerkoro/
cepenHbo-Tskkoro nepebiry, 3 — 14 piten 6e3 BA.
Kputepii 3anyyeHHs B gocnimkeHHs: Bik 6—17 pokis,
HasiBHICTb BCTAHOBNEHOI BA WWoHaNMeHLe NpoTArom
POKy (4ns rpynu nopiBHsiHHS — 6e3 BA), KOHTpONbOBaHWIA
nepebir BA NpoTAroM 0CTaHHix 4 TWXHIB 4O €HAO0CKOMIY-
HOro JOCIIAXKEHHS, HASBHICTb CUMMTOMIB e30¢hareanbHol
ancdyHkuii, giarHos NEPX i3 pedntokc-e3odaritom,
BiZICYTHICTb B @aHaMHEe3i 3aCTOCyBaHHS Byab-SKnMx Meau-
KaMeHTO3HMX 3acobiB i3 npueogy MEPX, iHcopmoBaHa
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3rofa 6aTbkiB AUTWHM abo Ti 3aKOHHKX NPEACTaBHYKIB Ha
y4acTb Y AOCTIDKEHHI.

Kputepii BUKIIOYEHHS 3 ocnimkeHHs: Bik <6 Ta 218
POKiB; BIACYTHICTb 3a0KyMeHTOBaHoOro fgiarHody BA B
MeOWYHi JoKyMeHTaLi (KpiM [iTeit rpynu NopiBHSAHHS);
HasIBHICTb iHLLOI CynyTHBOI NATOMNONI| LLMYHKOBO-KWLLKO-
BOrO TPAKTY; HAABHICTb TSXKOI BPOAKEHOI, XPOHIYHOI Ta
aBTOIMYHHOI MaTonorii; BigMoBa ANTUHM abo ii 3aKOHHKX
NPeLCTaBHWKIB Bif y4acTi y AOCHILKEHH.

Yci aitw, aKi 3anydveHi B JOCRIQXEHHS, 3iCTaBHi 3a
BIKOM i CTaTTiO.

[iarHo3 BA Ta CcTyniHb ii TSXKKOCTi BCTAHOBWIU Bigmno-
BiJHO [0 3aTBepxeHnX kpuTepiie (Hakas MO3 Ykpainu
Ne 868 [21,25], mixxHapoaHi pekomergauii GINA, 2021
[9]). OiarHo3 TEPX BCTaHOBWN 3 ypaxyBaHHSM HOBWX
KpUTEPIiB, SIKi ekcnepTu po3pobunu y 2017 p. [13].

®ibpoesodbaroractpogyoneHockonito (PEFAC) Bu-
koHanm 3a gonomoroto anapata Olympus 150 (Anowis).
CTyniHb TSXKOCTI €HAOCKOMIYHOI KapTUHKN pedrioKe-
esodarity ouiHoBanm 3a Jloc-AHgKenecbkow Knacudi-
Kauieto [24,27].

[nsi BUBYEHHS 3anarnbHKX 3MiH y CII30BI 060MOHL
cTpaBoxody BUBYMNK BionciiHui maTepian i3 npokcu-
ManbHOro Ta AUCTarnbHOro Biadinis CTpaBoxoay.

MikpockoniyHi gocnigXeHHs MikponpenaparTis,
BUrOTOBMNEHMX i3 napacdiHoBMx OnokiB i 3abapBneHnx
reMaToKCUiHOM, €03MHOM i 3@ BaH 30HOM, BUKOHANM
Ha mikpockoni Olympus BH-2 (AnoHis).

IMyHoricTOXimiuHi focnigxeHHs 34inCHUNK Ha
cepinHux napadiHoBux 3pizax 3rigHo 3i ctaHgapT-
HumMK npoTtokonamu Thermo Fisher Scientific (USA),
3aCTOCOBYHOYM MOHOKITOHaMbHI aHTWTINAa A0 aHTUreHa
Ki-67 (mapkep pereHepauii Ta nponicepadii); BCL-2
(aHTranonTuYHWIA oHkonpoTeiH); IgE (imyHornobyniH
E); MMP-9 (matpukcHa metanonpoteiHasa-9); VEGF
(BackynapHui cyanHHo-pocTkoBui daktop), CD68
(makpodharanbHuii mapkep). Cuctemy Bisyanisauii Lab
Vision Quanto (TS, CLLA) BukopucToByBanu Ans BUsB-
neHHs 6inkosoro naxutora 3a gonomoroto DAB Quanto
Chromogen (TS, CLWA).

I[HTEHCWBHICTb IMYHOTICTOXiIMIYHOI peaKLiii OLiHIoBanm
B6anax: 0 —Hemae ekcnpecii; 1 —cnabka; 2 —nomipHa;
3 —BupasHa; 4 6anu — ayxe BUpa3Ha ekcrpecis.

CratucTyHe onpautoBaHHs pesynbrarTiB 34iNcHU-
nu 3a gonomoroto nporpamu Statistica 13.0 (StatSoft
Inc., cepis Ne ZZS9990000099100363DEMO-L), Bu-
kopucTanu nporpamHe 3abesnevenHs Microsoft Excel
(Microsoft Office 2013 Professional Plus, niueHsiiHa
yroga (EULAID:015_RTM_VL.1_RTM_RU)). Ans ycix
pO3paxoBaHUX CTAaTUCTUYHWX OLIHOK 3AiACHWNN nepe-
BipKY CTaTUCTWYHOI 3HAYYLLOCTI Ha PiBHI HE HIDKYE HiXK
95 % (p < 0,05). Ana cTtaTUCTMYHOTO OMpaLtOBaHHS
martepianis gocnigxeHHs Bukopuctanu U-kputepin
MaHHa—BiTHi, NOKa3HUKN CNiBBiAHOLWEHHS LIAHCIB
(OR - odds ratio) Ta ixHi gosipyi iHTepsanu (95 %
Cl - confidence interval).

[JocnimpxeHHs 3aincHUNM BIiANOBIAHO A0 MPUHLMNIB
lenbCiHCbKOT Aeknapadii. MpoTokon JocnimKEHHs cxBa-
NEHWI NoKanbHUM eTUYHUM KoMiTeToM Y «IHCTUTYT
nepiatpii, akywepcrtsa i riHekonorii iMeHi akagemika
O. M. Nyk’'sHoBoi HAMH YkpaiHu».
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PesyAbTati

Cepen 43 pitew, skum nposeaeHo PEMMC i nigTeepmkeHo
PE, 42 (97,67 %) ocobu manu katapanbHy copmy, B
1 (2,33 %) putnHu 3 BA Tskkoro nepebiry BU3HaueHo
€po3vBHUI pedritoKc-e3oariT cTyneHs A.

3a faHuMMK TiCTOMOrYHOro AocniopkeHHa bionTaTtie
€n130Boi 060NOHKM cTpaBoxoay Aiten i3 PE poapisHsnu
TPU rpynu nopyLUeHb Y AucTanbHOMY Biadini: eniteni-
anbHe MOLUKOMKEHHS, iHTpaeniTenianbHa 3ananbHa
KNiTMHHA iHGiNbTpaList, 3MiHM B lamina propria («cocouy-
KiB») (mabn. 1).

Min yac ricronoriyHoro AocnimkeHHs B Aiten i3 BA, wo
noefHara 3 PE, BUSBUNW: CTPYKTYPHI 3MiHU BiAPI3HAOTb-
Cs1 3anexHo Big TshkkocTi BA. Tak, ans Tsikkoro nepebiry
BA (1 rpyna) xapakTepHOI0 03HaKOI eniTenianbHoro
MOLUKOMKEHHS1 OyB AMCXPOHO3, LU0 XapaKTepuayBaBcs
BOrHYLLAMM rino- Ta rinepTpodii knitvH 6a3anbHoro wapy
(OR,,, = 20,0; 95 % ClI, 2,05-195,01) (puc. 7). Kpim
TOro, TSKy 6a3anbHy rinepnnasito peecTpyBany Maixe
B ycix bionTtarax giten 1 rpynu, a ii yactoTa BiporigHo
BiPi3HANACH Bif TaKOi B AiTel 2 i 3 rpyn CnocTepeKeHHs
(OR,,, = 15,43;95 % Cl, 1,60-148,83i OR,,, = 21,60;
95 % Cl, 2,13-218,59) (ma6n. 1). Wogo sorHnLesol
nponicepadii 6araTolapoBoro enitenito CTPaBOXOAY,
TaKy 03HaKy Bu3Hayanwu y Giontatax 21 gutuhum i3 PE
He3arnexHo Big HasiBHocTi BA (puc. 2).

IHTpaeniTenianbHi nooauHoki nimdgountn (8o 5y
noni 30py) peecTpyBanu B AiTen ycix rpyn crnocrepe-
XEHHS, a NMOOAMHOKI €03MHOMINKM Ta HenTpodinu —
TiNbkn B AiTen 1 Ta 2 rpyn, BKNOYAKYM AUTHHY 3
epo3vBHuM PE, ane He Bu3Havanu B Giontatax cnu-
30B0i 060noOHKM cTpaBoxody nauieHTis 3 rpynn. Y 5
6ionTatax giteit 1 rpynu peecTpyBanu ckynyeHHs (>6
y Noni 30py) €031HOMINIB Y COCOYKOBUX» CTPYKTYpaX,
ane o3Haku eo3nHoinbHoro ezodarity (>15 eo3nHo-
¢inis) He BUsBUNK.

3miHv y lamina propria B AjiTei i3 rpyn JOCMImKeHHs
XapakTepuayBanucb NOLOBXEHHAM «COCOYKIBY Ta Anna-
Tauieto IXHIX CyAWH, HasBHICTIO MIKPOBOTHMLL (hibposy.
MogoBXEHHS «COCOYKIB» PI3HOTO CTYMEHS TSXKKOCTI
3apEECTPOBAHO B YCix BMBYEHUX BionTaTax. Tsbkke no-
LOBXeHHS (>75 % eniTenianbHOro Lwapy) «COCOYKiB»
BU3HAYUNV TiNbKy B giten 1 rpynu.

Y GionTartax ycix fitet 2 i 3 rpyn Bu3Ha4anm nogos-
JKEHHS1 «COCOHYKOBWX» CTPYKTYp y Mexax 66—75 %.

[Junatauisa cyauH «COoCoYKiB» He mana BiporigHWUX
BiAMIHHOCTEN y GionTaTtax AiTel rpyn i3 rpyn 4OCHIMKEHHS
(mabn. 1). MikpoBorHuia ¢ibpo3dy y CTiHLi CyanH pee-
cTpyBanu nuiue B Gionatax 4 gitew i3 3 rpynu. Y aiten 1
Ta 2 rpyn He3anexHo Bif TSXKOCTI nepebiry BA Bu3Haumnm
MiKpoBOTrHULLA (hibpo3y HABKOMO eniTenito CTPaBOXOAY.

Biganaunmo, wo B 1 autnHm 3 epo3neHum PE (BcTa-
HOBMEHWI eHOO0CKOMNIYHO) HE BU3HAYMMW TiCTOMOTIYHI
03HaKmW eposii.

Y mabnuyj 2 HaBeneHi pe3ynsraty iMyHOrCTOXIMIY-
HOTO JOCTiAXXEHHs GionTaTiB CrM3oBoi CTPaBOXOAY AiTel
i3 pecbritokc-e3odbaritom i3 Ta 6e3 BA.

BcranoBunu, wo excnpecis aHtureHa Ki-67 cyTtreBo
BigpisHAnacs B aiteit 1 rpynm (puc. 3), BU3Ha4veHa sk ayxe
BMpa3Ha B sgpax baratoLapoBoro enitenit CTpaBoxoay
NOPIBHSHO 3i CNabKoK eKCrpecieto Liboro Mapkepa B Aiten
3 rpynu (U-kputepin Manna—BitHi, p < 0,05).
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuugs 1. FicTonoriyxi 3aviH1 CNN3oBoi CTpaBoxoAy AiTel i3 rpyn pocnimkerHs, abe. (%)

FicTonoriyHi amiHn 1rpyna, 2 rpyna, 3 rpyna, OR,,,CI95 % OR,,,C195 % OR,,,CI95 %
n =13 n =16 n =14

EniteniaAbHe NOLWKOAKEHHS:
lMnepnnasis 6asanbHoro Lwapy:

15,43 (1,60-148,83) 1,40 (0,32-6,11)
15,43 (1,60-148,83) 1,40 (0,32-6,11)
20,0 (2,05-195,01)

21,60 (2,13-218,59)
21,60 (2,13-218,59)

2,57(0,5-11,72) 3,96 (0,87-18,12) 1,54 (0,33-7,23)

16 (100,0) 14 (100,0) - = =

9,38 (0,93-94,66) - -

1,02(0,21-4,98) - -

16 (100,0) 14 (100,0) - = =

a) 15-30 % eniTenianebHoro wapy (nerke) 1(7,69) 9(56,25) 9 (64,29)

6) >30 % eniTenianbHOro Lapy (Txke) 12(92,31) 7(43,75) 5(35,71)
[ucxpoHoa (BorHuLLa rino- Ta rinepTpodii kNiTuH 6asanbHoro 12(92,31) 6(37,50) 0(0,0)
wapy)

BorHuwesa nponicepauis 6aratowwaposoro enitenito 7(53,85) 5(31,25) 9(64,3)
3ananbHa KAiTMHHA iHiAbTPaLia (A0 5 B noai 3opy):

TNimcboumntn 13 (100,0)

EosuHodinu 8(61,54) 15(93,75) 0(0,0)
EosnHodinm, 3okpema ckynyeHHsi B «cocoukax» (>6 y noni sopy) 5(38,46)  0(0,0) 0(0,0)
Heiitpochinu 4(30,77) 5(31,25) 0(0,0)
3minu B lamina propria:

[MonoBXEHHS! «COCOYKIBY:

a)266 % po75 % 8(61,54)

6) >75 % (TsbKKe) 5(38,46) 0(0,0) 0(0,0)
[vnatauist CyanH «CoCoYKiBY 5(38,46) 4(25,0) 5(35,71)
MikpoBoruuwwa ¢ibposy:

a) y CTiHKax cyauH 0(0,0) 0(0,0) 4 (28,5)

6) HaBKono enitenito 5(38,46) 5(31,25) 0(0,0)

1,88 (0,38-9,20)  167(0,35-8,04) 1,13 (0,24-5,37)

1,38(0,30-6,40) - -

Tabnuus 2. Ekcnpecis iMyHOrCTOXIMIYHUX MapKepiB 3ananeHHs B AiTeN i3 rpyn 4oCimKeHHs

Ekcnpecisi mapkepiB 1rpyna, n = 13 2rpyna,n = 16 3rpyna,n = 14

Ekcnpecis uutonnaamatMuHuX 6ioAoriuHMX MapkepiB:

IgE nomipHa HepiBHOMipHa — cnabka B «Coco4Kax», Hemae
nomipHa B 6asanbHoMmy Luapi
CD68 cnabka nomipHa DyXe BUpasHa
MMP-9 cnabka y cTiHui cyanH Hemae Hemae
VEGF cnabka Hemae Hemae
BCL-2 cnabka B 6aszanbHoMy Luapi Ta 6aratollapoBomy enitenii  cnabka B 6aratoliaposoMy enitenii Hemae
Ekcnpecis apepHoro 6ionoriuHoro mapkepa:
Ki-67 JyKe BUpasHa B siapax GaratoLlapoBoro enitenito. nomipHa B 6a3anbHOMy Luapi Ta «COCOYKax» cnabka
SAneprunin nonimopdiam 3i 30inbLLEHHSM po3mipy sapa
Y piTeit 3 rpynu He BU3HaYEHa ekcnpecis Takvx Map- dhisionoriuHomy pecbnitokci. HanbinbL iHgopmaTeHUMM
kepiB, Kk MMP-9, VEGF, BCL-2, IgE. OaHak y faiteii ujiei  3MmiHamm cnu3oBoi 060noHKku ctpasoxogy npu MEPX i3
pynu excnpecis MakpodaranbHoro Mapkepa CD68 byna PE € rinepnnasis 6a3anbHoro wapy niockoro enitenito,
ZyXXe BUPa3HOK0 MOPIBHSHO 3 iHWMMM rpynamu, a oTxe NOLOBXEHHS! «COCOYKIBY», PO3LUMPEHHS MIKKIITUHHOIO
cBiguMna npo akTUBALio MakpodharanbHoi peakLii, wo  MPOCTOPY B eniTenianbHoMy Ta B LWapi WMMOBUAHMX
Gyna cnakoio B AiTert 1 rpynu. KniTuH enitenito [2,18,19], iHdinsTpauis eosnHodinamm
Tinbky B AiTein 1 rpynu BCTaHOBMEHa cnabka ekcripe- 18 HeﬂTpo@ipaMM, epoaii, Wo ”peﬂCTa?”eHi HEKpPO3OM
cist Mapkepie pemogeniosarHs MMP-9 i VEGF, wo npu i3 FPAHYNALIAHOI TKaHUHOK Ta/abo ibprHOM i3 Hen-
FCTONOMUHOMY AOCTmKeHHi acojioBanocs 3 Haserictio  TPodinamm [2,18]. , , .
MiKpOBOTHULL hiGpO3y HABKOMO ENiTenito CTPaBOXOAY. Komnnexe M?p(:bOJ’]OFIHHMX 3M'H Cj:mo_BO' 0BOnoHKY
. i 1E (sin CTpaBoxogy, FIKVIVIV MU BVIFIB'I/IJ'IV! B AiTei, 36iraeTbes 3 Ta-
U'IK? BAM € (pakT BCTaHOl.BneFf.H A exanpectl 19 KIM, LLIO OM1caHni y haxoBiv nitepaTtypi, ane B LOPOCHNX
cnabkoi B «COCOYKax» [0 NOMIPHOI B MEMBPaHHWX CTPYK- S A .
o e : nauienTis [18]. Y piten i3 Tshkkum nepebirom BA Ta PE
Typax enitenito) B Aireit 1 1a 2 rpyn, .LIJ,O Moxe CquMﬂf' BUSIBUNW BIPOTiAHO Tsk4e eniTenianbHe NOLLKOMKEHHS:
MO BHECOK IgE"-aanex(Horo MEXaHismy B 3a”a”.b"'f"’1 BUpaxeHy rinepnnasito 6asansHoro wapy (>30 % ToB-
NPOLEC CIM30BOi 060MOHKM CTpaBOXC.)/:ly. Takox y gitei 1 LWUHY eniTenianbHoro Wapy) Ta AUCXPOHO3 (BOFHMLLA
Ta 2 rpyn BU3Ha4Mnu crabky ekcnpecito npoanonTyHOro fino- Ta rinepTpocii KNiTUH 6a3anbHoro wapy), sKuil He
mapkepa BCL-2 y knitunax 6a3anbHoro Ta baratowapo-  pyayayanm s giteli is PE 6e3 BA.
BOTO eniterito. Kpim Toro, y rpyni gitet i3 BA Ta PE (Ha BigmiHy Big
aiten i3 PE 6e3 BA) B GionTtatax cnv3oBoi 060MOHKM
OGTOBopeHHﬂ CTpaBoXody BUSBMANM NOOAMHOKI iHTpaeniTenianbHi
€03nHOMINM Ta HenTpodiny, WO He BU3HAYaeTLCS B
3a paHMmuK HaykoBOi niTepaTtypw, riCTOMOriYHI 3MiHM HOPMi Ta BKasye Ha 3ananbHuii NpoLec y crm3osii 0bo-
C€rnn30B0i 060MOHKM CTPaBOXOAY HecreuudiyHi, ix cnocte- NOHUi cTpasBoxogy. Loao HasBHOCTI iHTpaeniTenianbHUX
piraloTb NpU iHLLIMX pi3HOBMAAX €30¢hariTiB, a TakoX Npu nimMcpouyTiB, KOTPi BU3HAYUNM B AiTEN YCiX rpyn, AesKi
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[OCTIQHVKY BBaxatoTb: NiMOLMTM He BigirpatoTb CyT-
TEBOI pOni B AjarHocTui MikpockoniyHoro eodparity [18].

He BM3HauveHo BiporigHoi pi3HWUi 3MiH y lamina
propria B ZiTEN i3 rpyn AOCMILKEHHS, ane Tinbkv B AiTen
i3 TSLKKOK KOMOPOIAHO BA BUSIBUN TSHKKE NOLOBXKEHHS
«COCOYKOBWX» CTPYKTYp (>75 % Bip TOBLUMHW eniteni-
anbHOro wapy).

OkpiM BCTaHOBNEHMX NaToMopdonoriyHnx ocobnu-
BOCTeli C130BOI CTpaBoxopy B AiTen i3 BA Ta PE, BuBum-
N1 eKcrnpecito uuTonnasmatnyHmx Ta sgepHoro (Ki-67)
MapkepiB 3ananeHHs. Ony6nikoBaHO Tinbku OOMEXeEHI
[aHi Woao Lmx KNiTMHHKUX MapkepiB Yy aiten i3 PE Ta TEPX
[6]. Ki-67 mapkepu nos’asaHi 3 nponidepaLieto KniTuH
y aiten i3 PE ta EPX, ane He BMSBNSOTL NEPeAsno-
AKICHWWA (QMCNAcTUYHUIA) CTaH CTpaBoxody. Y Haliomy
JocnipxeHHi ekcnpecia Ki-67 gyxe BupasHa B fiTel i3
Tskkm nepebirom BA Ta PE, BiporigHo BigpisHanach Big
Takoi B giten i3 PE.

Bigomo, Lo ronoBHUN MexaHiaM po3BUTKY anep-
riYHOro 3ananeHHs — iMyHOMOriYHWIA, NOB’A3aHUN i3
peariHo3anexH1M TUMOM anepriyHoi peakLii BHacnigoK
akTvBaLii IgE-ceHcMbini3oBaHMx onacucTux KNiTuH cne-
LmMdivyH1M anepreHoM. KOHTaKT HU3bkuX 03 anepreHa
3i Cnm3oBol 0BOMOHKOK B CEHCUBINI30BaHMX XBOPKX
yHacniZok nocnifoBHWX CKMagHUX NPOLECiB NPU3BOANTL
[0 npoaykuii IgE, akuin HakonunuyeTbes 30ebinbLuoro y
TKaHWHaX opraHiB-MiLLeHen [6,8]. Ekcripecis nokasnbHoro
Mapkepa atonii IgE, sy BUSiBUIU B CAI30BIN 0BGONOHL
cTpaBoxopay B AiTen i3 bA, Ta BiACyTHICTb LIbOro Mapkepa
B aiten i3 PE 6e3 BA rpynu Moxe nosicHoBaTh BHECOK
IgE-3anexHoro MexaHiamy B 3ananbHuiA MpoLec Cru-
30BOI CTPaBOXOAY, BUPaXeHiLli MiKPOCKONIYHiI O3HAKM
e3odparity B AiTen i3 Tsxkkum nepebirom BA. BigsHaummo,
TinbKw B AiTen i3 Tshkkm nepebirom BA (38,46 %) Ta PE
peeCTpyBany CKyn4yeHHst €031HOMDINIB y «COCOYKOBUXY
CTPYKTYpaXx, Lo NopsA 3i BCTAHOBMNEHOK MOMIPHOHO 110-
KarnbHoto ekcrpecieto IgE cnekynsTMBHO MOXHa BBaXaTU
NPeavyKTopoM PO3BUTKY €03MHOQINBHOTO e3odariTy. Ane
Lie noTpebye HacTynHUX JOCNIMKEHb | MOHITOPUHTY LiET
rpynu aiten.

MaTtpukcHa metanonpoteiHaza (MMP-9) — oguH
i3 HanbinbLW AOCNigKYBaHNX MapKepis, WO Bidirpae
XWUTTEBO BaxnuBy pornb y baratbox GionoriyHnx npo-
Lecax [12]; i BBaXxatoTb MapKkepoM CTPYKTYPHUX 3MiH
(pemopeniHry Ta Heosackynsapuaaui) [16]. MMP-9 moxe
posLuenntoBaTi 6arato BinkiB N03akniTMHHOrO MaTpUKCy
AN perynioBaHHS NOro pekoHCTpYKUii [12]. Ekcnpecito
MMP-9 crocTepiratoTb HayacTiLLe Npu THXKUX hopMax
"EPX nopisHsiHO 3 nerkumm [20].

LLle oanH mapkep pemogentoBaHHa — VEGF, skun
BMBYANM B CMPOBATLLi KPOBi XBOPYX i3 Tshkkoro BA abo 3
€03uHoiNbLHUM dheHoTnom BA [15]. Hemae gaHmx wogo
ekcnipecii VEGF y cnu3ogin ctpaBoxogy xeopux i3 TEPX
i PE. Y Hawowmy focnimkeHHi cnabky ekcnpecito MMP-9,
VEGF Bu3Hauvnu Tinbku B AiTeN i3 TsHKkMM nepebirom
BA Ta PE. BigcyTHs/cnabka ekcnpecis LmMx mapkepis
y AiTen i3 gocnimKyBaHux rpyn moxe 6yTv nos'sizaHa
3 HEBENMKOIO KiMbKICTIO CTPOMarbHUX CTPYKTYP i HasiB-
HICTIO NepeBaxHO BaraToLapoBOro MIOCcKoro enitenito
CTpaBoXody B OTPMMaHMX GionTaTax, Lo acoLiioBaHoO 3i
CKrnagHoLLlaM1 BUKOHaHHS Bioncii B aiTei.

CD68 — rniko3unboBaHMiA rMikONpoTEiH, SKUN eKc-
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Puc. 1. Ctpasoxia. BorHuie rinotpodii 6a3anbHoro wapy 3 Auctpodieto enitenianbHMX KNiTuH

AnTHK 10 pokiB i3 TsokKMM nepebirom BA Ta kaTapanbHiM pedntokc-e3odaritom. 3abapereHHs
rematokcuniH-eo3unH. 36. x100.

Puc. 2. Bornuiesa nponicepauist 6aratoLlapoBoro enitenito AUTUHM 7 POKiB i3 CepeaHbO-TSHKKIM
nepe6irom BA Ta katapanbHum pedriokc-esodaritom. 3abapeneHHst — NikpoyKCMHOM 3a BaH

li3oHom. 36. x100.
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Puc. 3. CtpaBoxia. BupaxeHa noautusHa excnpecisi Ki-67 B sapax enitenito «COCO4KOBUX» CTPyK-
TYp AUTUHYM 12 pokiB i3 TsikkuM nepebirom BA Ta katapanbHum pedntokc-eodaritom. 36. x100.
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npecyeTbCst B Makpodarax Ta iHWWMX opgHOsAepHUX da-
roumtax [4]. MakpodbaranbHa peakLis Bigirpae Baxnmsy
ponb B iHAYKLii Npouecy anonTo3y KMiTWH, NOPYLUEHHI
pereHepadii enitenianbHux cTpykTyp [4,5]. Lle moxe
NOSICHIOBATY BCTAHOBIEHI HaMV 0COBMMBOCTI Mix NiaBu-
LLIEHOI0 ekcnpecieto MakpodaransHoro mapkepa CD68
Ta cnabkoto ekcnpecieto Mapkepa nponidepadii Ki-67 y
nitenis PE. Y piteit i3 PE Ta BA B13Hauunm cnabky ta no-
MipHy ekcnpecito CD68 y cnn3oiit 060mnoHLi cTpaBoxozy.
B poctynHin chaxosii nitepatypi He BUSBMNMW BiJOMOCTI
LLOAO eKcrnpecii Lporo mapkepa y xsopux Ha FEPX i PE.

Ony6nikoBaHi HeraTvBHi pe3ynsTaTy LLOA0 BUBYEHHS!
BCL-2 six mapkepa EPX [14], Lo BCTaHOBW i B HALLOMY
JocnimkeHHi B aiten i3 PE 6e3 BA. B enitenianbHnx cTpyk-
Typax Cnm30Boi cTpaBoxody Aitet i3 BA, Lo noeaHaHa 3
PE, BusiBneHa Tinbku cnabka exkcnpecis BCL-2.

BucHOBKU

1. MaromopconoriyHi 03HakW 3ananbHOro mpoLecy
CI130B0Oi 0BONOHKY CTpaBOXOZY AiTen i3 BA, Lo noeaHaHa
3 pedortokc-e30charitom, 3anexars Bif, CTyneHs TshHkkocTi BA.

2.Y piten i3 Tspkkmum nepebirom BA BUSBUNN Tsikui
enitenianbHi NOLIKOMKEHHS Ta MOAOBXEHHSI «COCOYKO-
BUX» CTPYKTYp, @ XapaKTepHO natomMopdomnoriyHo
03HaKOH BI3HAYEHO AVICXPOHO3, LU0 XapaKTepU3yeThes
BOrHMLLIEBOIO TNOTPOhietd napanensHo 3 oKanbHoW
rinepnnasieto 6a3anbHoro Luapy.

3. OcobnmMBOCTIMM EKCTPECIi MapKepiB 3ananbHOro
npoLecy cnn3oBoi 0DONOHKW CTPaBOXOAy B AiTew i3
pedntokc-e3odaritom i BA Tspkkoro nepebiry € niggu-
LeHa ekcnpecis aHtureHa Ki-67 ta IgE, wo ciguutb
npo nponichepatnBHy aKTUBHICTb eniTenito CTpaBoXxoay
Ta MOXNWBWIA BHECOK IgE-3anexHoro mexaHiamy B 3a-
nanbHOMy MpoLieci CrM3oBoi 060MOHKK CTpaBoxoady. 3a
iHLIMMKM MapKepamu y rpynax NopiBHAHHS BigMIHHOCTI
HEe BUSIBUNN.
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Aim. To stratify hemodynamic phenotypes in children with diabetes mellitus and their frequency, depending on the duration
of the disease.

Materials and methods. The study involved 72 children suffering from diabetes, aged 10 to 16 years who were divided into
3 groups. The first group — 22 children with diabetes mellitus up to 1 year. The second group — 24 patients with a disease
duration of 1 to 5 years. The third group — 26 children with the disease over 5 years. Control group — 20 children, represen-
tative by age and sex.

All children underwent daily blood pressure monitoring (ABPM) with the ABPM-04 device (Meditech Ltd, Hungary). Diagnosis
of latent hemodynamic disorders was performed by the method of quantitative analysis of the relationships of blood pressure
parameters, which involved a linear regression of systolic blood pressure by pulse blood pressure. According to the results
of regression, 6 hemodynamic phenotypes were determined, which characterized the individual features of the circulatory
system: harmonic, myocardial-insufficient subtype of harmonic, borderline diastolic harmonic, borderline systolic harmonic,
dysfunctional diastolic and dysfunctional systolic. According to ABPM results, the ambulatory arterial stiffness index (AASI)
was calculated using a linear regression equation. The results were statistically processed using statistics software package
Statistica 13.0 (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. It was found that in the dynamics of diabetes the registration of the harmonic hemodynamic phenotype during the day
decreased due to an increase in the proportion of patients with dysfunctional diastolic hemodynamic phenotype. At the same
time, in children with diabetes, there was a significant increase in AASI from the first year of the disease with a progressive
increase with its dynamics. The highest values of AASI were observed in dysfunctional hemodynamic phenotype.

Conclusions. In children with diabetes mellitus observed the formation of disharmonious hemodynamic phenotypes in the
dynamics of the disease. In combination with increased vascular stiffness these changes realized in systemic circulatory
disorders and the development of a diabetic angiopathy. Detected disorders, apparently, became the risk factors of hyper-
tension. Determination of hemodynamic phenotype in children with diabetes mellitus can be used as screening method for
preclinical diagnosis of latent disorders of the cardiovascular system, early treatment and prevention.

3HaueHHA BCTAHOBAEHHA reMOAMHAMIYHMX PEHOTUNIB Y paHHil AlarHoCTUL|
cepLeBOo-CYyAMHHUX NOpYLLUEHb Y AiTeH, AKi XBOpi Ha LyKPOBUM AiabeT

I. 0. AexeHko, O. €. MalwkoBa, K. B. Camonank

MeTa po6oTu — 3gilicHnTi cTpaTudikaLito remoguHaMivHX OeHOTUNIB y AiTeN, SKi XBOPI Ha LyKPOBUI iabeT, Ta BUSHAUMTH
XHI0 YaCTOTY 3anexHo Bif TPMBANOCTi Nepediry 3axXBOPHOBaHHS.

Marepianu Ta metoau. OBcTexxunu 72 aiten, siki XBopi Ha LyKpoBwii aiaberT, Bikom Big 10 go 16 pokis. MavieHTis noginunu
Ha 3 rpynu: nepLua — 22 AuTUHK 3 TpUBANICTIO LiyKpoBoro fiabety Ao 1 poky, apyra — 24 ocobu 3 TpMBanicTio 3aXBOPIOBAHHS!
Big 1 0o 5 pokiB, TpeTs — 26 nauieHTiB i3 nepebirom 3axsoptoBaHHsS noHag 5 pokie. KoHTponbHa rpyna — 20 aiten, penpesen-
TaTWBHMWX 3a BIKOM i CTaTTIO.

Ycim pitam BukoHanu Jo6oBe MOHITOpyBaHHS apTepiansHoro Tucky (OMAT) Ha npunagi ABPM-04 (Meditech Ltd, Yrop-
WwwHa). [iarHocTuKy nateHTHUX reMogMHAMIYHMX NMOpPYLUEHb 3MINCHUNM METOAOM KiNlbKiCHOMO aHanidy 3B'si3kiB napameTpis
apTepianbHOro TUCKY, WO nepeabadas BUKOHAHHS MiHIMHOI perpecii C1cToniYHOro apTepianbHoro Tueky (AT) 3a nynbCoBUM
AT. 3a pesynsratamuy perpecii Bu3Hadanm 6 reMoguHamivyHux heHoTUNMIB, siki XapakTepuayBanu iHauBigyansHi 0co6nmBoCTi
(PYHKLOHYBaHHSA CMCTEMM KPOBOODBIry: rapMOHIHWIA, MioKapaianbHO-HEQOCTATHIN NigTUN rapMOHINHOIO, NOrpaHUYHUIA fia-
CTOIO-FapMOHINHWIA, NOrPAHNYHNIA CUCTONO-FaPMOHINHWA, ANCAYHKLOHANBHUA AiaCTONIYHWA | ANCHYHKUIOHANBHWA CUCTO-
niyHmi. 3a gaHumn OMAT 3a 4ONOMOroro NiHIMHOTO PerpeciinHoro PiBHSHHSA PO3paxoByBanyt ambynaTopHUn apTepianbHui
iHaoekc xopcTkocTi (Ambulatory Arterial Stiffnes Index — AASI). CtaTUCTUUHO pe3ynbTaTi onpaLoBany 3a A4oNOMOro naketa
cTatuctnyHmx nporpam Statistica 13.0 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

PesynkraTu. BctaHoBunu, Wo B AMHaMIL LyKpoBOro AiabeTy BinbyBaeThCs 3MEHLLEHHS peecTpaLlii rapMOHINHOrO (heHoTuny
reMoAMHaMiK1 NpoTArom Ao6W BHACNIAOK 36iMbLUEHHS YaCTKM NaLeHTIB i3 ANCYHKLiOHaNbHO-4iacToNYHUM reMogMHAMIYHUM
¢heHoTMnom. BogHouac y aiten, ski XBopi Ha LyKpoBwii AiabeT, BusiBunu BiporigHe niasuileHHs AASI 3 nepLuoro poky 3axso-
PIOBaHHS i3 NPOrpeCBHUM WOTO 36iNbLUEHHAM Y AnHaMiLi. HanbinbLui 3HaqeHHs AAS| BCTaHOBUNMW Npy ANCEYHKLOHANBHUX
reMofuHaMiqHuX cheHoTMnax.
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BucHoBKuW. Y fiTei, siki XBOpi Ha LyKpoBWIA AiabeT, y AMHaMiLi 3axXBOpOBaHHS BinbyBaeTbCs (DOPMyBaHHS AMCTapMOHIYHUX
remMoAMHaMi4HUX (PeHOTVNIB, LLIO Pa3oM 3i 3pOCTaHHAM KOPCTKOCTi CyANH pearniayeTbCs NOPYLLEHHSM CYCTEMHOrO KpOBOOGiry,
pO3BUTKOM AjabeT4HOI aHrionarii Ta, BoYeBMab, € (haKTOPOM PU3NKY BUHUKHEHHS apTepianbHoi rinepTeHsii. BusHaueHHs remo-
ZVMHaMIYHOro (heHOTUMY B AITEN, SiKi XBOPI Ha LIyKPOBMIA fiabeT, MoXHa BUKOPUCTOBYBATH SIK CKPUHIHTOBUI METOZ AOKMIHIYHOT
[iarHOCTUKN NMPUXOBaHMX NOPYLLUEHb CEPLIEBO-CYANHHOI CUCTEMU Ta PaHHBOO NMPU3HAYEHHS NiKyBarnbHO-NPOMINaKTUYHNX
3axogis.

3HaueHue onpeAereHUA reMOAUHAMUUECKUX GEHOTUNOB B paHHEH AUarHOCTUKE
CepAEUYHO-COCYAUCTBIX HapyLUEHUH y AeTeu, 60AbHBIX caxapHbIM AuabeTom

I. A. Aexenko, E. E. MawkoBa, E. B. CamonAnk

Lienb pa6oTbl — NpOBECTM CTPATUMKALIMIO FEMOAMHAMUYECKNX (HEHOTUMNOB Y AETEN, GONBHBIX CaxapHbIM AnabeToMm, ycTa-
HOBMTb X YaCTOTY B 3aBUCUMOCTY OT ANUTENBHOCTY TeYeHUs 3aboneBaHus.

Marepuansi n metoasi. O6cnegosanm 72 pebeHka, 6omnbHbIx caxapHbiM Anabetom, B Bospacte ot 10 fo 16 ner. MauneHToB
nogenunu Ha 3 rpynnbl: nepeas — 22 AeTen ¢ NPOLOIMKMTENBHOCTbLIO CaxapHoro Anabeta Ao 1 roga, BTopast — 24 60MbHbIX C
LANUTENBHOCTBIO 3aboneBanuns oT 1 4o 5 neT, TpeTbst — 26 NauneHToB ¢ Te4eHueM 3abonesaHus bonee 5 net. KoHTponsHas
rpynna — 20 feTen, penpeseHTaTBHbIX MO BO3PacTy ¥ nony.

Bcem fetaM npoBeaeHo CyToMHOE MOHWUTOpMpOBaHUE apTepuarnsHoro Aasnexns (CMAL) npubopom ABPM-04 (Meditech
Ltd, Bexrpusi). InarHocTvka NaTteHTHbIX reMOANHAMUYECKVX HApYLLEHWIA BbINOMHEHa METOLOM KONMYECTBEHHOO aHanm3a
CBSI3e NapamMeTpoB apTepuaribHOMo AaBneHus, KOTOpLIA NpedycmaTpusan NpoBeaeHne JIMHEHO perpeccui cuctonmye-
ckoro aptepuanbHoro fasnexus (A) no nynscosomy A[l. Mo pesynsratam perpeccuu onpegensny 6 reMoaMHaMnyecknx
heHOTMMOB, XapaKTepU3yLLMX NHAMBUAYarNbHbIE OCOOEHHOCTU (PYHKLMOHMPOBAHMS CUCTEMbI KPOBOODPALLEHUS: rapmo-
HUYHBINA, MUOKapAUarnbHO-HEAOCTATOHBIA NOATUN FAPMOHUYHOTO, NOTPAHUYHBIA ANACTONO-TaPMOHUYECKIIA, NOrPaHNYHbIA
CUCTONO-rapMOHUYECKUNIA, ANCHYHKLMOHANBHBIN ANACTONUYECKUA U AUCPYHKLUMOHAMBHBIA cucTonuyeckuid. Mo AaHHbIM
CMAL ¢ NOMOLLb0 IMHENHOTO PErPECCUOHHOTO YpaBHEHWS PacCHMTbIBanM ambynaTopHbIi apTepuanbHbIi HAEKC KECTKOCTH
(Ambulatory Arterial Stiffnes Index — AASI). Ctatuctndeckn pesynsratel 06paboTanyt ¢ MOMOLLBH NakeTa CTaTUCTUYECKUX
nporpamm Statistica 13.0 (StatSoft Inc. Ne JPZ8041382130ARCN10-J).

PesynbraTthl. YCTaHOBNEHO, YTO B AMHAMUKe caxapHoro AuabeTa MpOMCXOAWUT YMEHbLLEHUE PErucTpaLmuy rapMOHUYHOMO
(heHoTMNa reMoaVMHaMUKI B TEYEHME CYTOK 3a CYET YBENUUYEHUS! AONM MaLMEHTOB C ANCHYHKUMOHANBHO-ANACTONMYECKM
remMoavHamuyeckum heHoTunoM. B 1o e Bpems y AeTelt, 6onbHbIX caxapHbiM AUabeToM, OTMEYEHO JOCTOBEPHOE MOBbI-
weHvie AASI ¢ nepBoro roaa 3a6oneBaHunst ¢ NPOrPECCUBHBIM €r0 YBenuyeHem B AnHamuke. Hanbonblume sHaveHust AASI
YCTaHOBIEHbI NPV AUCHYHKLMOHATBHBIX FeMOAUHAMUYECKUX (DEHOTUMAX.

BbiBogbl. Y feTeii, 60nbHbIX CaxapHbiM ArabeToM, B AMHaMyKe 3ab0reBaHusi OTMeYeHO (hopMUpOBaHIUE AUCTapMOHUYHBIX
reMoAMHaMUYecknX PeHOTUMNOB, YTO B COMETAHWM C POCTOM XKECTKOCTU COCY[OB PEANuU3yeTcsl HapyLLUEHMEM CUCTEMHOO
kpoBoOGpalLLieHusi, pa3BUTEM AabeTUYECKOi aHmonaTuy 1, O4EBUAHO, SBMSETCS (PaKTOPOM puUcka BO3HWKHOBEHUS apTe-
puanbHoii rnepteH3uu. OnpeneneHne reMoaMHaMUIeCKoro heHoTUMa Y AeTel, GorbHbIX caxapHbIM AabeToM, MOXET ObiTb
CMONb30BaHO B KAYECTBE CKPUHUHIOBOTO METOAA AOKMMHUYECKO ANarHOCTUKI CKPbITbIX HAPYLLEHWIA CEPAEYHO-COCYANCTON
CUCTEMbI M PaHHETO HasHaueHs nevebHO-NPOdUNAKTUHECKX MEPOTPUSATUI.

Diabetes is one of the growing challenges of the 21
century. It has a negative impact on human health, and its
growing prevalence has a significant negative economic
effect. The number of patients living with diabetes in the
world has tripled in the last 20 years. The rate of spread of
the disease exceeds all forecasts: in 2010, it was projected
thatin 2025 the incidence will be 438 million, but according
to the International Diabetes Federation, there are now
463 million people in the world with diabetes. More than
1.1 million of them are young people under the age of 20.
The prevalence of diabetes among children in Ukraine is
growing. Thus, in 2010 it was 0.981 per 1000 children,
and in 2018 — already 1.2 [2].

One of the early and common complications of
diabetes is damage to the cardiovascular system [10].
Diabetes appears as a separate and independent risk
factor for fatal and nonfatal cardiovascular disorders
[7]. In childhood, the formation of cardiovascular
complications in insulin-dependent diabetes mellitus
occurs simultaneously with the development of the
disease [9]. Therefore, early diagnosis of cardiovascular
messages at the stage before clinical changes is very
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important. At present, there are no clear objective signs
of risk management of cardiovascular disorders in
children with diabetes. Identification of latent messages
of cardiovascular function in children with diabetes will
allow to improve early diagnosis and optimize ways to
correct established messages.

Aim
To stratify hemodynamic phenotypes in children with

diabetes and the frequency with which they occur,
depending on the duration of the disease.

Materials and methods

The study was conducted at the endocrinology department
of the Municipal Institution “Zaporizhzhia Regional Clinical
Children’s Hospital” of the Zaporizhzhia Regional Council.
To achieve this goal, 72 children with type | diabetes (36
boys and 36 girls) aged 10 to 16 years were examined.
Depending on the duration of the disease, all sick children
were divided into 3 groups. The first group included 22
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children with a duration of diabetes up to 1 year (mean
age 12.9 + 0.4 years). The second group consisted of
24 patients with disease duration from 1 year to 5 years
(mean age — 13.8 + 0.4 years). The third group included
26 children with diabetes for more than 5 years (mean
age 14.3 + 0.4 years). The control group consisted of 20
children representative by sex and age, who at the time of
the survey had disorders of carbohydrate metabolism and
intercurrent diseases. The groups were representative by
age, sex, and body mass index.

All children under observation underwent a thorough
clinical examination. Clinical examination of the patient
included: medical history, clinical examination, laboratory
and instrumental methods. Daily blood pressure
monitoring with the ABPM-04 device (Meditech Ltd,
Hungary) using the oscillometric method of blood
pressure measurement was undertaken for all children.
Patients under observation were diagnosed with latent
hemodynamic disorders by quantitative analysis of
blood pressure parameters [5], which involved a linear
regression of systolic blood pressure by pulse blood
pressure (by difference between systolic and diastolic
pressure):

SBP=Q+ax PP (1),
DBP=Q+ (a-1) x PP 2),

where SBP — systolic blood pressure;

DBP - diastolic blood pressure;

PP — pulse pressure;

Qs the regression coefficient, that characterizes the
cross section (blood pressure in the area of the attenuating
pulse wave at PP = Q). This indicator reflects the level of
metabolism between blood and tissues;

a is the angular regression coefficient (“pressor”),
which reflects the proportional involvement of the heart
and blood vessels in the process of blood flow;

(0-1) — angular regression coefficient (“depressor”),
reflects the inverse direction in relation to the “pressor”
coefficient a participation in blood flow (elasticity of
resistive vessels and skeletal muscle function).

According to the results of regression, 6 hemodynamic
phenotypes were determined, which characterized
individual features of the circulatory system functioning:
harmonic, myocardial-insufficient subtype of harmonic,
borderline diastolic harmonic, borderline systolic
harmonic, dysfunctional diastolic and dysfunctional
systolic (Table 1) [5].

The ambulatory arterial stiffness index (AASI)
was calculated according to the daily blood pressure
monitoring (ABPM). AASI was calculated using a linear
regression equation describing the relationship between
systolic and diastolic blood pressure of the patient
according to the results of ABPM and was determined by
the tangent of the angle of the obtained regression line:

DBP =B, x SBP + B,; AASI = (1-B,) [1], 3)

where B, is the slope of the linear regression of DBP
to SBP;

B, is the regression coefficient.

The results were statistically processed using the
statistical software package Statistica 13.0 (StatSoft Inc.,
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Table 1. Criteria for determining hemodynamic phenotypes

The value of the The ratio of SBP, Hemodynamic phenotype
coefficient a DBP, Q

1<a<2 Q < DBP < SBP Dysfunctional diastolic

a=1 Q=DBP < SPB Borderline diastolic harmonic

O<a<1 DBP <Q < SBP Harmonic

0<a<05 Myocardial-insufficient subtype of harmonic
a=0 DBP <Q = SBP Borderline systolic harmonic

-1<a<0 DBP <SBP<Q Dysfunctional systolic

No. JPZ8041382130ARCN10-J) with the determination of
the arithmetic mean (M), standard deviation (o) and mean
errors (m). The median and quartile Me [Q1; Q2] were
used for the uneven distribution of traits and the nonlinear
dependence. The method of correlation analysis with
calculation of Pearson’s correlation coefficient is applied.
Student’s t-test and Fisher’s angular transformation
(criterion j) were used to assess the differences in the
compared groups. In cases where the distribution law
was statistically significantly different from normal, the
nonparametric Mann-Whitney test (U) was calculated as a
nonparametric analogue of the Student's test. Differences
were considered significant at P < 0.05.

All procedures conducted in the children’s studies
complied with the ethical standards of the Institutional
and National Research Committee and the 1964
Declaration of Helsinki and its subsequent amendments
or comparable ethical standards. Informed consent was
obtained from all the individual participants included in
the study and their guardians. Complete data established
by children, their parents and the doctor, who confirm
the results of this study, are not publicly available due to
limitations obtained in the initial order.

Results

The analysis of parameters of hemodynamic phenotypes
in children with diabetes mellitus showed that in the
dynamics of diabetes mellitus there was an increased
level of coefficients a and (a-1) during the day (Table 2).

The detected changes became statistically significant
in patients of group 3 (P < 0.05), in whom these
coefficients were statistically significantly higher than both
the control group and similar indicators of patients with
disease duration up to 1 year (P < 0.05).

Inthe analysis of these coefficients, depending on the
period of the day, attention was drawn to their increase
at night in children with diabetes in the first year of the
disease, which indicated an increase in the role of systolic
componentin blood circulation and reduced diastolic role.
The most significant changes were registered in children
of group 3, in which against the background of a 2.5-fold
increase in the “pressor” coefficient, the value of the
coefficient (a-1) became positive, indicating an excessive
decrease in the role of peripheral vascular component.
At the same time, there was a two-way change in the Q
factor in patients with diabetes at different times of the
day: its increase at day-time during the first 5 years of
diabetes and a gradual decrease of this indicator at night.
To date, itis known that low values of the coefficient Q are
associated with the risk of developing acute hypotensive
states [5].
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Table 2. The values of the coefficients a, a-1 and Q in children with diabetes mellitus, depending on the duration of the disease, M + m

Parameter, units

The 1%t group, n=22 | The 2" group, n =24 | The 3 group, n=26 | Controls, n=20

24-hour a, arb. unit 0.70 £ 0.05 0.71+£0.09 0.83 £0.06™ 0.64 £0.04
a-1, arb. unit -0.30 £ 0.05 -0.29 £ 0.09 -0.17 £0.06* -0.36 £ 0.04
Q, mmHg 84.94 +3.12 91.52 +4.61* 82.59 +£3.37 79.18 £2.98

Daytime a, arb. unit 0.58 £ 0.06 0.64 £0.08 0.82+0.06* 0.57 £0.05
a-1, arb. unit -0.42 £0.06 -0.36 +0.08 -0.18 £ 0.06™ -0.43£0.05
Q, mmHg 89.15 +4,32* 91.87 +5.05 90.30 + 3.88" 75.11+4.14

Nighttime a, arb. unit 0.73 £0.07* 0.97 £ 0.09* 1.13 £ 0.09* 0.45+£0.07
a-1, arb. unit -0.27 £0.07* -0.03 £ 0.09* 0.13 £0.09* -0.55+£0.07
Q, mmHg. 77.25+7.94 64.49 +7.58 56.24 £ 6.12* 80.70 +4.74

A: P <0.05 - in the period with the control group; *: P < 0.05 — in the period with the group of patients with diabetes mellitus up to 1 year.

Table 3. Variants of hemodynamic phenotypes in children with diabetes mellitus, depending on the duration of the disease, %

Variants of hemodynamic phenotypes

The 1%t group, n=22 | The 2" group, n =24 | The 3" group, n=26 | Controls, n=20

24-hour Harmonic 81.8 53.8 &2~ 80.0
Myocardial-insufficient subtype of harmonic 18.2 30.8 12.5 20.0
Borderline diastolic harmonic - 7.7 - -
Dysfunctional diastolic - 15.4 50.1 -
Dysfunctional systolic - - 6.2 -

Daytime Harmonic 63.6 61.5 50.0 80.0
Myocardial-insufficient subtype of harmonic 36.44 30.8 12.5% 20.0
Borderline diastolic harmonic - 7.7 6.3 -
Dysfunctional diastolic - - 25.0 -
Dysfunctional systolic - - 6.2 -

Nighttime Harmonic 454 61.5 18.7% 40.0
Myocardial-insufficient subtype of harmonic 27.3 7.7% 18.7 60.0
Borderline diastolic harmonic 9.1 7.7 - -
Dysfunctional diastolic 18.2 15.4 56.3* -
Dysfunctional systolic - 7.7 6.3 -

A: P <0.05 - in the period with the control group; *: P < 0.05 — in the period with the group of patients with diabetes mellitus up to 1 year.
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Subsequently, we analyzed the frequency of variants
of hemodynamic phenotypes in children with diabetes,
taking into account the duration of the disease (Table 3).

It was found that in the control group harmonic
or myocardial-insufficient subtype of the harmonic
phenotype dominated, which indicated the provision of
blood circulation mainly due to the propulsive work of the
left ventricle than the peripheral (vascular) component
[5].

In the group of patients with diabetes mellitus lasting
up to 1 year during the day, all children had harmonious
hemodynamic phenotypes. At night, harmonious
hemodynamic phenotypes were determined in the vast
majority (72.7 %), borderline diastolic phenotype was
observed in 9.1 % of patients, and a dysfunctional-diastolic
hemodynamic phenotype was established in other
18.2 % of this group patients. However, the presence of
dysfunctional and borderline circulatory phenotypes at
night did not affect the overall hemodynamic phenotypes
during the day in patients of this group, the analysis of
which revealed the absence of pathological variants of
hemodynamics.

We observed similar picture of the distribution of
variants of hemodynamic phenotypes in the group of
diabetic patients with disease duration from 1 to 5 years,
among which harmonious hemodynamic phenotypes also
dominated during the observation period.
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In the long-term course of diabetes mellitus, the
proportion of children with a harmonious hemodynamic
phenotype during the 24-hour ABPM was statistically lower
than among patients in the first 5 years of the disease
(P < 0.05). It was noteworthy that the largest changes in
hemodynamics in patients of this group were observed
at night. Thus, if during the day harmonic hemodynamic
phenotypes were determined in 62.5 % of patients, then
at night we encountered these phenotypes 1.7 times less
often — 37.4 % of cases (P < 0.05). At the same time, the
share of dysfunctional phenotypes at night increased
by 2 times due to an increase in the number of patients
with dysfunctional-diastolic hemodynamic phenotype
(P <0.05). Thus, if in the first 5 years of diabetes mellitus
harmonious cardiovascular interaction in circulatory
system was observed in patients mostly, then with disease
duration over 5 years hemodynamic parameters in most
patients corresponded to dysfunctional conditions, among
which the diastolic-dysfunctional phenotype dominated.

Given the above, we analyzed the ambulatory arterial
vascular stiffness index (AASI) (Table 4). The analysis
showed that in the majority (95.0 %) of children in the
control group, the AASI values during the day were less
than 0.3 arb. units, i.e. did not exceed the threshold
between normal and high blood pressure in children [11].

At the same time, in children with diabetes, there
was a significant increase in this index in all observation
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Table 4. AASI in children with diabetes mellitus, depending on the duration of the disease, M + m

Groups
The 1% group, n = 22

24-hour 0.46 + 0.04*
Daytime 0.43 £0.04*
Nighttime 0.30 +0.04

The 2™ group, n = 24
0.47 £0.05*
0.46 £ 0.05*
0.38+0.04*

The 3" group, n =26
0.54 +0.04*
0.68 £ 0.05*
0.51+0.03**

Controls, n =20
0.26 £ 0.03
0.33+0.04
0.22+0.05

A: P <0.05 - in the period with the control group; *: P < 0.05 — in the period with the group of patients with diabetes mellitus up to 1 year.

groups during the 24-hour ABPM with a tendency to
increase in the dynamics of the disease ( P > 0.05). When
comparing the values of AASI at different times of the day
in patients with diabetes it was found that if during the
day there was the AASI increase by 1.5-2.0 times in all
groups of patients, then at night the values of this index
differed depending on the duration of the disease. Thus,
in patients of group 1, the average value of AASI did not
exceed 0.3 arb. units, corresponding to a similar index
of the control group, while patients with longer course of
diabetes AASI averages exceeded the norm.

The most significant increase of AAS| was observed
in patients with diabetes mellitus lasting more than 5
years compared with both the control group and the 1
group of patients (P < 0.05). That is, the results showed
a gradual increase in vascular rigidity with increasing
duration of diabetes.

Individual analysis of AASI values confirmed our
assumption. It was found that in the dynamics of the
disease there was a decrease in the proportion of patients
in whom the AASI index did not exceed the limit values
(Fig. 1). Ifinthe first year of the disease 45.4 % of children
had normal AASI during the day, then with the duration of
diabetes from 1 to 5 years, the number of children with
normal values of this index decreased by 2 times and
amounted to 23.1 % (P < 0.05). In Group 3 we saw the
lowest number of patients with normal vascular stiffness
index (12.5 %), which was 3.6 times less than in the first
year of the disease (P < 0.05).

When analyzing the AASI index in patients with diabetes,
depending on the time of day, similar changes were found.
Thus, in the first year of diabetes, normal AASI values during
the day were registered in 36.4 %. Subsequently, there was
a decrease in the number of patients in whom this index did
not exceed 0.3 arb. units up to 15.4 % in group 2 patients
and 6.25 % in group 3 (P < 0.05).

The most significant changes in the AASI index were
observed at night. If in the 15 group 72.8 % of patients
had normal AASI, then in patients of groups 2 and 3,
respectively, only in 23.1 % and 18.7 % of children there
was no increase in this index (P < 0.05). It should be noted
that during the night period in the first year of the disease
in no case was an increase in the AASI index over 0.5
arb. units. Also noteworthy was the fact that, in contrast
to group 1, in groups 2 and 3 were found patients with
pathological AASI values (more than 0.7 arb. units) both
during the day (38.5 % and 37.5 %, respectively) and at
night (7.7 % and 7.1 %, respectively), which may indicate
severe vascular rigidity and the development of diabetic
angiopathy. A direct correlation was established between
AASI and PP values (r=+0.42, P < 0.05). These data are
consistent with the results of other studies in which PP is
considered as a sign of increased stiffness of the walls
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Fig. 1. The value of AASI in patients with diabetes at different times of the day depending on the

duration of the disease.

of blood vessels and, in particular, the aorta, and is a risk
factor for cardiovascular disorders [1,8,11].

In order to clarify the relationship between
hemodynamic features and the state of blood vessels,
we further analyzed the parameters of hemodynamic
phenotypes depending on the AASI (Table 5). The
analysis of the obtained data showed that in patients in
whom the AASI exceeded the normative values, there
was an increase in the coefficient a and a decrease
in the coefficient Q, which indicated the development
of hemodynamic disorders due to increased vascular
stiffness. It was noteworthy that the statistical significance
of these changes was acquired at night, which may
indicate the development of nocturnal hypertension.
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Table 5. Values of a and Q coefficients in children with diabetes mellitus, depending on the AASI, Me [Q25; Q75]

Parameter, units

24-hour

Day-time

Night-time

AASI
a, arb. unit 0.61[0.28; 0.70] 0.71[0.58; 0.89]
Q, mm Hg 93.6[91.2; 94.1] 82.5 [72.4; 95.1]
a, arb. unit 0.73[0.33; 0.84] 0.78 [0.63; 0.84]
Q, mm Hg 86.7 [86.6; 105.3] 83.5[80.0; 101.3]
a, arb. unit 0.64 [0.33: 1.12] 0.94 [0.64; 1.34]*
Q, mm Hg 83.9[58.4; 110.8] 67.5 [44.1; 82.2]*

*: P <0.05 — in comparison with similar parameters at AASI to 0.3 arb. units.

Discussion

The study revealed the features of hemodynamic
phenotyping by blood pressure parameters in children
with diabetes. It was found that in children with diabetes
mellitus, in the dynamics of disease there was a deviation
from the normative parameters of hemodynamic
phenotypes: an increase during the day the level of
“pressor” coefficient a, “depressant” coefficient (a-1)
and bidirectional changes in Q (increase during the day
and its decrease at night). The established changes
indicate excessive involvement of the myocardium in
the movement of blood due to increased cardiac output
against the background of a significant weakening of
the role of the “peripheral, vascular” component of the
circulatory process [4].

At the same time, it is known that the coefficient Q
reflects the blood pressure in the terminal part of the
arterioles, where blood flow becomes constant (non-
pulsating) and characterizes the level of metabolism
between blood and organs [4]. In view of the above, it can
be assumed that a moderate increase in Q is a positive
adaptive phenomenon aimed at improving blood supply,
in particular, to skeletal muscles, which is known to play
an important role in glucose metabolism. Accordingly,
a decrease in the coefficient Q at night by 1.5 times in
patients of group 3 compared with the control group
(P < 0.05), may be a risk factor for acute hypotensive
conditions at night [5].

Further analysis of hemodynamic phenotypes
revealed that children with long-term diabetes develop
hemodynamic disorders, among the phenotypes of
which diastolic-dysfunctional is dominating. Itis believed
that in this hemodynamic phenotype there are latent
hemodynamic disorders, which are associated with
increased vascular stiffness [3,5].

Confirmation of this assumption was a gradual
increase in the outpatient arterial vascular stiffness
index in the dynamics of diabetes. The diastolic-
dysfunctional phenotype of hemodynamics, along with
high values of AASI, in the conditions of their long-term
preservation, act as a risk factor for the development of
hypertension in the future [5,6]. The formation of systolic
dysfunctional hemodynamic phenotype in some children
with diabetes mellitus may be a sign of increased total
peripheral vascular resistance and is associated with the
development of vascular spasms [5]. Therefore, patients
with dysfunctional hemodynamic phenotypes, even in
the presence of normotension, are at increased risk of
developing hypertension and require dynamic monitoring.
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Conclusions

1. In children with diabetes mellitus the dynamics of
the disease demonstrates the formation of disharmonious
hemodynamic phenotypes against the background of
increased vascular stiffness, which in combination with
increase in rigidity of vessels is realized by disturbance
of systemic blood circulation and development and
progression of diabetic angiopathy and, obviously, acts
as risk factors of development of arterial hypertension.

2. Determination of hemodynamic phenotype in
children with diabetes mellitus can be used as screening
method for preclinical diagnosis of latent disorders of the
cardiovascular system, early treatment and prevention.

Prospects for further research. In the future, it is
planned to conduct a population study of hemodynamic
phenotypes in children with diabetes mellitus.
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The aim was to study the mechanisms of immunological dysregulation of cytokine and immunoglobulin production, changes
in the CD expression of T and B lymphocyte subpopulations in patients with hepatosplenomegaly of different etiology.

Materials and methods. We examined 73 patients with liver cirrhosis complicated by portal hypertension, hepatosplenomegaly,
and bleeding from phlebectasia. We identified three groups of patients depending on the triggering factors of cirrhosis: the first
(1) group —HBV/HCV; the second (11) group — CMV/VEB; the third (lll) group — hereditary enzymopathies. The study material
was lymphocytes and blood serum. We used the methods of ELISA, immunofluorescence and flow cytometry.

Results. An increase in the concentration of IgA and IgM was revealed against the background of normal number of CD22*
B lymphocytes with HBV/HCV (I group), high level of IgM and their producers, B lymphocytes, with CMV/VEB (Il group), in
group Il with hereditary enzymopathies, the concentration of all immunoglobulins was normal with an increased content of B
lymphocytes. Multidirectional changes in the content of cytokines were revealed: in group | the synthesis of anti-inflammatory
cytokines IL-4, IL-10 and in group Il — pro-inflammatory IL-183, INF-y, TNF-a dominated; in group Ill the concentration of
IL-6 and vascular growth factor (VEGF) was maximally increased. The number of activated CD3*CD4*CD25* T cells was
reduced in groups | and [l —by 2.3 and 2.0 times respectively, in group Ill —increased by 1.2 times. The number of regulatory
T lymphocytes CD3*CD4*CD25*CD127"¢ was reduced by half in | and Il groups. Expression of co-stimulatory molecules
CD3*CD4*CD28* was low in all groups and the maximum decrease was in group lll. In patients with HCV/HBYV, an increase
in the expression of the late activation marker of lymphocytes CD3"HLA-DR* by an average of 63 % was noted.

Conclusions. The revealed immune disorders in hepatosplenomegaly of different etiology are characterized by multidirectional
changes. Approaches to the treatment of these patients should be complex, taking into account the trigger factors that cause
dysregulation of immune responses, which leads to further destruction, and focuses at remodeling target organs.

OcobauBocTi imyHopeakTUBHOCTI cybnonyAauin T- i B-aimdouurtie
i LMTOKiIHOBMM AMcOanaHC y NaLi€eHTIB i3 renatocnaeHoMeraAi€tlo pisHoi eTioaorii

0. M. Kaimoga, T. |. KopaoH, C. B. Cywkos, A. A. Apo3aoBa, 0. B. AaBiHcbKa,
0. C. Mepexko, K. 0. BuueHko

MeTa po60oTH — BMBYEHHS MEXaHI3MiB iMyHOMOMYHOI Aucperynsuii npoayKuii LUTOKIHIB, iMyHOrmoByniHiB Ta 3MiHW ekcnpecii
knacrepis andepeHuitoBaHHs CD cybnonynsuin T- i B-nimdouuTie y XBOpKX Ha renatocrnieHomeranito pisHoi eTionorii.

Marepianu Ta Mmetogu. Matepian ans 4ocnimKkeHHs — niMcoLmTh Ta cupoBaTka KpoBi 73 MawjieHTiB i3 renatocnneHoMerarnieo
Ha T/i LpO3y NeviHKK, L0 YCKMaAHEHMIA NOPTanbHO rinepTeHsieto Ta KpoBoTevamm 3 conebekTasii. XBopyx noginunv Ha 3 rpyni
3anexHo Big eTionorii: | —iHdikoeaHi Bipycamm renatuty HBV/HCV; Il —iHdikosaHi Bipycamu repnecy CMV/VEB; Il —3i cnagkoBumn
dhepmeHTONaTisIMX. BUKOPMCTOBYBanu MeToaM iMyHOepMEHTHOTO aHaniay, iMyHodyopecLieHLi, IPOTOYHOI LUTOthyopuMeTpii.

Pe3yniraTu. Y nauieHTis i3 pisH1Mu eTionoriyHumm chaktopamm renatocnneHomeranii BUSBAMM NiABULLEHHS KOHLeHTpaLli IgA
Ta IgM Ha Tni HopmaneHoi kinbkocTi CD22*-B-nimcboumTie npw iHikyBaHHi Bipycamu HBV/HCV (rpyna 1), Bucokuin piseHb IgM
Ta ixHiX npoayLeHTiB, B-nimcouwTis, npw iHgikyBarHi Bipycamn CMV/VEB (rpyna 1), Il (3i cnagkoBrmm hepmeHTonatisiMm) KoH-
LieHTpaLlis BCix kracis iMyHornobyriHiB Bignosigana Hopmi npy nigeuLLeHoMy BMICTi B-nimdoumTis. Busisunm pisHocnpsiMoBaHi
3MiHW BMICTY LMTOKIHIB: y rpyni | JOMiHYBaB cuHTe3 npoTtudananbHunx umTokiHie 114, IM1-10, y rpyni Il — nposananehmx 11-1B,
IH®-y, ®HIM-q; y rpyni Il MakcumanbHo nigeuLLeHa koHueHTpauis IJ1-6 i dakTopa pocty cyauH — VEGF. KinbKiCTb akTMBOBaHMX
CD3*CD4*CD25* T-kniTuH 3HkeHa B naviexTis | Ta ll rpyny 2,3i2,0 pasa BignosigHo, a y rpyni |l 36inslueHa B 1,2 pasa. Kinbkicts
perynstopHux T-nimdgountis CD3*CD4*CD25*CD 127" 3HmxeHa BABidi B | i Il rpynax. Exkcnpecis kocTumyntoBanbHUX Monekyn
CD3"CD4CD28" Hu3bka B yCix rpynax obCTexeHnX, MakcumarbHe 3HkeHHs Busaunv y Il rpyni. Y nauieHTiB Ha i BipyciB
HCV/HBV Bu3Haumnv 36inbLUeHHs ekcrpecii Mapkepa nisHboi aktusadii nimcpoumtie CD3*HLA-DR' B cepeHbomy Ha 63 %.

BucHOBKW. IMyHHI NOpyLLEHHS NPpY renaTocryieHoMerarii pi3HOi ETIONOrii xapaKTepu3yHoTLCA PisHOCTPAMOBaHMM 3MiHaMu. [igxoam
[0 NiKyBaHHS NaLiEHTIB 3 rematocnieHoMeranieto NOoBUHHI Gy Ty KOMMIEKCHUMI, BPaXOBYBaTU TPUrepHi hakTopu, siki BUKIMKAKOTb
AVNCPErynALito iMyHHMX peakLii, Lo Hapani NpU3BOAMTbL A0 AECTPYKLI, | CNPSIMOBaHi HA PEMOAENOBAHHS OpraHiB-MilLeHeN.
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0co6eHHOCTH UMMYHOPEaKTUBHOCTHU cybnonyAaumii T- u B-aumdouutos
W LUUTOKWHOBbIH AUCOANAHC Y NALMUEHTOB C renaTtocnAeHOMeraAuel pasAMuHoN aTHOAOTHH

E. M. Knumoga, T. U. KopaoH, C. B. Cywkos, A. A. Apo3poBa, E. B. AaB1HCKas,
0. C. Mepexko, E. A. BblueHko

Llenb paboTbl — 13y4eHne MexaH1M3MOB UMMYHONOMYECKOW ANCPErynsaLmy NPoAyKLMN LIMTOKUHOB, UMMYHOMIOBYNWMHOB 1
M3MEHEHUs aKcnpeccum knactepos anddepeHumposki CD cybnonynsumii T- u B-numdoumToB y 60MbHbIX renatocnieHo-
meranuen pasfimyHomn aTUoNormu.

Matepuansl u metoabl. Marepuan ans uccnegoBaHus — nMAQOLMTBI M CbIBOPOTKA KPOBW 73 NaLWeHTOB C renatocnne-
HoMeranmen Ha oHe Lmppo3a NeyYeHn, OCIOXHEHHOTO NMOPTarnbHON TMMNEePTEH3NEN 1 KPOBOTEUYEHUAMM U3 hrnebakTasuii.
BonbHbIX nogenunu Ha 3 rpynnbl B 3aBUCUMOCTU OT 3TMOMOrMK: | — MHGMLMpoBaHHbIe Bupycamm renatuta HBV/HCV, Il —
MHMLMpoBaHHble Bupycamm reprneca CMV/VEB; lIl — ¢ HacnencTBeHHbIMM thepmeHTonatusmMu. Vcnons3osanu Metoabl
MMMYHOEPMEHTHOIO aHanu3aa, UMMyHOMMyopeCcLEeHLMN, MPOTOMHON LIMTONYOPUMETPUN.

Pesynbrathbl. Y nauyeHToB ¢ pasnuyHbIMK STUONOMMYECKUMI (hakTopamu renaTocnieHoMeranuy yCTaHOBIUIN NOBbILLIEHNE
KoHUeHTpaumm IgA n IgM Ha choHe HopmarnbHoro konuyectea CD22*-B-numdounTos npy MHMLMpoBaHuy Bupycamu HBV/
HCV (rpynna ), Bbicokuii ypoBeHb IgM v nx npogyueHTos, B-numdoumnTtos, npu nHdmumposaHumn supycamm CMV/VEB (rpynna
1), B rpynne Ill ¢ HacneacTBEHHbIMM hEPMEHTONATUAMM KOHLIEHTPALIUS BCEX KNACCOB MMMYHOrNO6YNnHOB Gbina B HOpMe npu
MoBbILLEHHOM coAepaHum B-numdoumTtos. OTMeYeHbI pasHoHaNpaBneHHbIe M3MEHEHUs COAePKaHNs LUTOKMHOB: B rpynne |
[OMWHMPOBAN CUHTE3 MPOTUBOBOCNANUTENBHBIX LuTOKMHOB WUT-4, UM1-10, B rpynne |l — npoBocnanutensHbix UM-13, UH®-y,
®HO-q; B rpynne lll — makcmansHo nosbilleHa koHUeHTpauus UI1-6 n daktopa pocta cocynoB — VEGF. KonuyecTtso akTu-
BUpoBaHHbIX CD3*CD4*CD25* T-kneTok CHWxeHo y naumeHToB | n Il rpynn —B 2,3 n 2,0 pasa cooTBeTCTBEHHO, a B rpynne il
yBenuyeHo B 1,2 pasa. KonnyecTtso perynatopHbix T-numdoumtos CD3*CD4*CD25*CD127m9 cHuxeHo Bagoe B | n |l rpynnax.
Okenpeccust kocTumynupyoLmx monekyn CD3*CD4*CD28* Gbina Hi3koii BO BCex rpynnax obcrnefoBaHHbIX, MakcumansHoe
CHWKeHne otmeyeHo B Il rpynne. Y nauveHToB Ha doHe BupycoB HCV/HBV ycTaHOBNEHO yBENUYEHUE SKCNPECCUn Mapkepa
nosgHen aktmeauum numdoumutoB CD3*HLA'DR' B cpeaHeM Ha 63 %.

BbiBogbl. IMMYyHHbIE HApYLLEHUS NPy renaTtocnieHoOMeraniuy pasnuyHON STUOMOMN XapaKTepuayoTCsl pasHOHanpaBreH-
HbIMW M3MEHEHMSIMU. [ToaX0AbI K NEYEHNIO NALMEHTOB C renatocrnieHoMeranven LOmkHb! BbITb KOMMMEKCHbIMU, YUUTbIBATL
TPUITEPHbIE (haKTOPbI, BbI3bIBAOLLME AUCPETYNALMIO UMMYHHbBIX PEAKLMIA, YTO MPUBOAMT K AanbHENLIER AeCTPyKUMM, 1

HanpaeneHbl Ha pemoaennposaHne OpraHOB-MVILLIeHeVI.

Hepatosplenomegaly is manifested by an increase in
the liver and spleen size, occurs often in viral hepatitis,
cholestasis, biliary cirrhosis and hereditarily determined
storage diseases. Structural and functional disorders
of the spleen are caused by pathological changes in
the mechanisms of cellular filtration of blood, antigen elimi-
nation, hematopoiesis and deposition of blood cells [1,2].

The entry of infectious antigens and cellular debris
through the portal vein into the liver from the digestive tract
leads to animmediate response of the liverimmune cells —
macrophages of the reticuloendothelial system, which are
the first line of defense against foreign antigens [3].

Filtration of blood in the spleen and liver ensures
the toxic factors elimination and infectious antigens that
activate the toll-like receptor 4 (TLR-4) of immunocompe-
tent cells and the expression of cluster of differentiation 14
(CD14) on Kupffer cells. Subsequently, the transcription
of cytokine genes (IL-1 and TNF-a) is triggered, and
the entire cascade of immunological reactions is turned
on [4,5]. Disturbance function ofimmune cells is the main
pathogenetic factor of the hepatobiliary zone diseases.

There is a pronounced clinical heterogeneity in
the course of the disease in patients with hepatospleno-
megaly. At the same time, the molecular and cellular
mechanisms of metabolic disorders and their reversibility
degree are not fully understood. Progressive damage of
the liver and spleen can be associated with various trigger
factors, such as the presence of a chronic inflammatory
process against the background of infection with various
nature antigens with subsequent impairment of immuno-
reactivity and immunoresistance [6].
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The role of the functional viability of the immune
system links in patients with various etiological factors
of hepatosplenomegaly remains insufficiently studied.

Aim

The aim of this work was to study the mechanisms of
immunological dysregulation of cytokine and immuno-
globulin production, changes in the CD expression of T

and B lymphocyte subpopulations in patients with hepa-
tosplenomegaly of different etiology.

Materials and methods

The study was carried out in the Diagnostic Laboratory
with Enzyme Immunoassay and Immunofluorescence
Analysis of State Institution “Zaitsev V. T. Institute of
General and Urgent Surgery of National Academy of
Medical Sciences of Ukraine” (registration certificate
No. 01-0170/2018).

We examined 73 patients with liver cirrhosis com-
plicated by portal hypertension, hepatosplenomegaly,
and bleeding from phlebectasia. These patients were
admitted urgently for treatment to the clinic of the
Sl “Zaitsev V. T. Institute of General and Urgent Surgery of
NAMS of Ukraine”. We identified three groups of patients
depending on the triggering factors of cirrhosis. The first
(1) group included 32 patients (20 men and 12 women)
with chronic hepatitis B (HBV) or/and C (HCV) viruses
(47 % of the examined) with a mean age of 52.0 + 5.6.
The presence of chronic viral hepatitis B was established
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on the basis of detecting HBsAg in the blood serum by
ELISA. The presence of viral hepatitis C was established
on the basis of detecting total anti-HCV antibodies in
the blood serum by ELISA.

The second (11) group included 32 patients (17 men
and 15 women) with herpes viruses: cytomegalovirus
(CMV) and Epstein-Barr virus (EBV) (42 % of the exa-
mined) with a mean age of 48.1 + 4.7. The presence
of the herpes viruses was established based on the de-
tection of anti-infectious antibodies to CMV and EBV in
the blood serum.

The third (1Il) group included 9 patients (2 men and
7 women) with hereditary enzymopathies, which are a
consequence of gene polymorphism of the lysosomal
enzymes — glucocerebrosidase (GBA) and chitotriosi-
dase (CHIT1) (11 % of the examined) with a mean age
of 37.0 + 4.1.

The mean values of the results of 38 conventionally
healthy individuals (24 men and 14 women) with a mean
age of 45.2 + 2.3 are presented as reference values.
They did not have any clinical and laboratory signs of
liver and spleen lesions, as well as somatic diseases. The
material for the study was lymphocytes and blood serum.

Patients with HIV infection were exclusion criteria
from the studies.

The enzyme-linked immunosorbent assay (ELISA)
was used for the detection of class-specific serum anti-
bodies (IgA, IgM, IgG). We used a kit of reagents “Vec-
tor-Best”, Novosibirsk. A two-stage sandwich was used
with the appropriate monoclonal antibodies (mAbs) IgA,
IgM, IgG. At the first stage, the analyzed samples were
incubated with immobilized mAbs. At the second stage,
the bound antibodies were treated with a conjugate with
peroxidase of mAbs to the light chains of human immuno-
globulin. The formed immune complexes were detected by
enzymatic reaction with TMB (tetramethylbenzidine). The
degree of staining was assessed by measuring the optical
density at A = 450 nm (StatFax 3200, USA), which is
proportional to the concentration of immunoglobulin in
the sample (in g/L).

Determination of the content of cytokines (IL-18, IL-2,
IL-4, IL-6, IL-10, TNF-q, INF-y and vascular endothelial
growth factor (VEGF)) in blood serum was carried out by
the enzyme-linked immunosorbent assay (ELISA) with
the appropriate mAbs (kits “Vector-Best”, Novosibirsk). At
the first stage, the cytokine from the sample was bound
with mAbs immobilized on the inner surface of the wells.
Then, after washing, the bound antibodies interact during
the second incubation with biotinylated antibodies to
human cytokines (conjugate 1). Then, at the third stage,
the bound conjugate 1 interacts during incubation with con-
jugate 2. Unbound conjugate 2 was removed by washing.
The staining of the solution in the wells occurred during
incubation with TMB. The optical density at A = 450 nm
(StatFax 3200, USA) was proportional to the concentration
of immunoglobulin in the sample (in pg/L).

Expression of clusters of differentiation CD22* was
assessed by indirectimmunofluorescence using monoclo-
nal antibodies (“Sorbent”, RF) labeled with FITC-stain. In
this method specific mAbs labeled with FITC not directly,
but using a secondary serum, bind to the cell surface
antigen. The cells stained by corresponding antibodies
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were visualized by fluorescent microscopy (Olympus
BX53, Japan).

The analysis was performed 2 hours after blood
sampling using test tube with the K3 EDTA according to
the standard protocol. In each sample at least 5000 cells
were analyzed. Various subpopulations of T lymphocytes
were determined: CD3*HLA-DR* (late activation lympho-
cytes marker), CD3*CD4" (T helpers), CD3*CD4*CD25*
(activated T helpers), CD3*CD4*CD25*CD127"™¢ (regu-
latory T lymphocytes), CD3*CD4*CD28" (co-stimulatory
molecules) using appropriate mAbs and dyes: CD3-PC5,
CD4-PE, CD28-FITC, CD25-FITC, CD127-Pc7, anti-HLA-
DR-PE (Beckman Coulter, USA). For correct exclusion of
cells that did not meet the parameters from the analysis
zone, the necessary logical constraints were introduced
into the particle distribution histogram for low-angle, side
scintillation (SSC). The evaluation of expression level of
surface receptors was performed at mean intensity of flu-
orescence. For the lysis of red blood cells in the samples
we used OptiLyse C (Beckman Coulter, USA). The ana-
lysis of stained cells was carried out on a flow cytometry
Cytomics FC500 (Beckmann Coulter, USA).

To assess the statistical significance of the differences
in the groups, the nonparametric Mann-Whitney tests
were used. Quantitative data in the tables are presented
by the median, as well as the lower (25 %) and upper
(75 %) quartiles for each group. The differences were
considered significant at P < 0.05. The results were
analyzed using the software package Statistica v.6.

Results

An evaluation of immunoglobulins in patients with liver
cirrhosis complicated by hepatosplenomegaly, portal
hypertension and recurrent bleeding showed significant
increase IgA (more than 2 times) in group | (patients
with hepatitis etiology of hepatosplenomegaly) and by
45 % in group Il (patients with herpesvirus etiology of
hepatosplenomegaly). An increased IgM content was also
revealed —by 53 % in group |, and by 91 % in group Il
The 1gG content in all studied groups did not differ from
the reference values, however, in groups | and Il, this
indicator was slightly higher than in group Il (patients
with hereditary enzymopathies) (Table 1).

The concentration of pro-inflammatory IL-1 was re-
duced by 6 times in group | and increased by 3 times in
group Il. The content of IL-2 was increased in all studied
groups, but maximum increase by 7 times was found in
patients with liver cirrhosis against the background of viral
hepatitis (group I). The highest increase (20-fold) was IL-6
among all pro-inflammatory interleukins in all examined
groups. The IFN-y level was significantly high in patients
with herpesvirus infections (group Il) and exceeded
the reference values by 75 %, while in groups | and Il
IFN-y did not significantly differ from the reference values.
The tumor necrosis factor TNF-a was increased in groups
I 'and Il by 4 and 10 times, respectively, while in group Il
this cytokine was significantly lower than the reference
values. The content of anti-inflammatory cytokines IL-4
and IL-10 was increaeesed in all groups. Group | had
the greatest increase in IL-4 (6 times) and IL-10 (7 times)
relative to the reference values (Table 2).
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Table 1. Serum immunoglobulins concentration in patients with hepatosplenomegaly of different etiology (Me, Q,.; Q,,)

m crow o
n = 38

Group | (HCV/HBV), n Group Il (CMV/VEB), n = 32 Group Il (storage diseases), n = 9

IgA, giL 192(1.23;3.54) 412 (2.51; 6.72)* 2.76 (1.46; 4,4)"/ 1.91 (1.76; 2.71)
IgM, g/L 1.20(0.92; 1.56)  1.84 (1.14; 2.56)** 2.30 (2.02; 3.85)/** 1.31 (1.09; 1.58)
19G, g/l 11,55 (8.62; 14.65)  14.80 (11.78; 16.50) 14.30 (11.60; 19.11) 11.80 (8.70; 14.60)

*: differences in comparison with the reference values are significant (P < 0.05); **: significance of difference between groups | and Il (P < 0.05).

Table 2. Serum content of pro-inflammatory, anti-inflammatory and regulatory cytokines in patients with hepatosplenomegaly of different etiology (Me
Q25; Q75)

Pro-inflammatory, anti-inflam- Reference values, | Studied groups
matory, regulatory cytokines, units [ n = 38 §

Group | (HCV/HBV), n = 32

Group Il (CMV/VEB), n = 32 Group Il (storage diseases), n = 9

IL-18, pgiL 6 (0.0; 2.6) 0.2 (0.0; 0.4)* 43 (3.1, 5.6) 16(0.2;1.9)
IL-2, pgiL 1(0.0;0.3) 0.8 (0.4; 0.9)* 0.3 (0.2; 0.5)* 0.4 (0.2;0.6 )*

IL-6, pgiL 0(0.0;4.0) 37.8(19.3; 41.3)* 38.2 (17.5; 50.0)* 433 (20.0; 62.3)*

IFN-y, pg/L 9.4 (0.0; 15.0) 14.1 (8.9; 18.6)™ 37.6 (18.3; 45.4)/™ 135 (8.2; 17.5)

TNF-q, pglL 5(0.0; 2.0) 2.2(1.3;3.6) 5.3 (2.9; 7.4)"* 0.05 (0.0; 0.08)*/***/****
L4, pgiL 2(0.0;0.3) 1.2 (0.9; 1.9)™* 0.4 (0.2; 0.6)"/** 0.5(0.1;0.9)*

IL-10, pg/L 5(0.2; 9.5) 27.8 (13.9; 38.6)/™ 19.2 (11.2; 24.6) 11.5 (5.5; 18.5)*

VEGF, pg/L 170.0 (40.0; 280.0)  217.3 (90.2; 479.3) 270.0 (113.4; 532.0) 328.0 (296.5; 927.0)*/**/***

*: differences in comparison with the reference values are significant (P < 0.05); **: significance of difference between groups | and Il (P < 0.05); ***: significance of
difference between groups Ill and | (P < 0.05); ****: significance of difference between groups Il and Il (P < 0.05).

Table 3. Content of T lymphocyte subpopulations in patients with hepatosplenomegaly of different etiology (Me, Q,; Q,)

n = 38

T lymphocyte subpopulations, Reference values, | Studied groups
units

T helper, CD3*CD4*, %

Co-stimulatory molecules
CD3*CD4'CD28"*, %

41.0 (32.0; 48.0)
56.0 (48.7; 62.0)

38.0 (27.3; 43.5)*
30.1 (20.2; 43.8)*

Group | (HCV/HBV), n Group Il (CMV/VEB), n = 32 Group Il (storage diseases), n = 9

48.4 (33.1; 56.7)
27.8 (22.4; 38.2)*

51.0 (35.7; 66.4)"/**
36.7 (28,4; 46.6)*

Activated T lymphocytes, 3.5(3.0;4.5) 1.5(0.4; 3.1)*/* 2.6 (1.6; 2.9)* 4.6 (3.0;5.8)
CD3*CD4'CD25%, %

Regulatory T lymphocytes, 45(3.2;5.4) 1.9 (1.5; 2.3)*/** 2.3(1.1; 3.0)* 4.3(3.5;6.0)
CD3*CD4*CD25*CD127™, %

Late activation T lymphocytes marker 8.0 (5.5; 14.2) 13.0 (11.1; 20.7)*/** 3.5(3.0;4.6)/* 4.4(3.8;6.1)"

CD3*HLA-DR*, %

*: differences in comparison with the reference values are significant (P < 0.05); **

The content of B lymphocytes expressing CD22*
was reduced in patients with cirrhosis of the liver against
the background of viral hepatitis (group I). And in groups
Iland IlI, the level of CD22* B lymphocytes was increased
relative to the reference values (Fig. 7).

To form an adequate immune response to an antigen
with subsequent elimination from the body, it is import-
ant to activate the lymphocytes of T helper population
CD3*CD4*. The population of T helpers was reduced
in group | (patients with hepatitis B or/and C viruses)
(Table 3).

The expression of co-stimulatory molecules
CD3*CD4*CD28* was reduced in group | (HCV/HBV)
by 46 %, in group Il (CMV/VEB) — by 34 %. The most
pronounced deficiency of co-stimulatory molecules (2-fold
decrease) was revealed in patients with hepatospleno-
megaly against the background of hereditary enzymop-
athies in group Il (Fig. 2).

The number of activated T cells CD3*CD4*CD25* was
reduced in patients with hepatosplenomegaly of groups |
and Il —by 2.3 and 2 times, respectively, and in group Il
an increase in the number of activated T helpers by 1.2
times was revealed (Table 3). The level of Treg (regulatory
T cells) CD3*CD4*CD25*CD127™¢ (producers of IL-10)
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: significance of difference between groups I and Il (P < 0.05).
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Fig. 1. Content of a subpopulation of CD22* B lymphocytes in patients with hepatosplenomegaly.

Content of CD22+, lymphocytes

*: differences in comparison with the reference values (RV) are significant (P < 0.05);
**: significance of difference between groups | and Il (P < 0.05).

was decreased in groups | and Il relative to the reference
values (Table 3).

Multidirectional changes in the expression on T
cells of the class Il HLA-DR receptor involved in signal
transduction by activated T lymphocytes have revealed.
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Fig. 2. Individual values
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In patients with hepatitis viruses HCV/HBV, an increase
in the expression of the late activation marker of lympho-
cytes CD3*HLA-DR* by an average of 63 % was noted
(Fig. 3). In patients with the herpesvirus CMV/VEB (group
II) and in patients with hereditary enzymopathies (group
lll) a decrease in the expression of CD3*HLA-DR* by
56 % and 45 %, respectively, was revealed (Fig. 3).

Discussion

The involvement of the spleen in the pathogenesis of liver
cirrhosis is due to the anatomical participation of both
organs in the portal circulation, blood filtration, antigens
and toxins elimination. The spleen, as a lymphoid organ
of the immune system, is involved in pathological pro-
cesses occurring in the liver when the immune response
is impaired [6]. An increase in the size of the spleen
can be a consequence of infection of the body and a
violation of immunological protection certain links, with
the subsequent formation of autoimmune processes or
against the background of genetically determined meta-
bolic disorders.

We have previously shown that the etiological factors
of liver cirrhosis in patients with hepatosplenomegaly
complicated by portal hypertension and recurrent bleeding
are hepatitis B viruses (HBV), hepatitis C viruses (HCV),
herpes viruses — cytomegalovirus (CMV), Epstein-Barr
virus (VEB), Helicobacter pylori infection, toxoplasmosis
(the causal agent of Toxoplasma gondii), and various
genetic defects of lysosomal enzymes (storage disea-
ses) [7,8]. The presence of certain trigger factors leads to
the induction of specific mechanisms of the pathological
process, which differ in the features of biochemical, im-
munological, hemostatic reactions [9].

The study of indexes of the immunity humoral link in
patients with hepatosplenomegaly indicates an imbalance
in the content of different classes of immunoglobulins
depending on etiological factors. In particular, in group | a
significant increase in IgA concentration was revealed with
anormal content of antibody-producing CD22* B lympho-
cytes. This phenomenon can be explained by a violation
of the antigens elimination of the intestinal microflora due
to insufficiency of liver function caused by viral cytolysis
of hepatocytes. Antigens of the intestinal microbiota en-
tering the systemic circulation through the portosystemic
anastomoses of the affected liver induce the production of
antibodies mainly in the spleen. In addition, IgA which is
found in large quantities in the intestinal mucosa can enter
the bloodstream through portosystemic anastomoses [10].
It can also be assumed that the high concentration of IgAis
a consequence of the activation of CD5* B1 lymphocytes
subpopulation, which in the abdominal cavity can respond
to both T dependent and T independent antigens [11].

In contrast to group I, in group Il the increase in
the concentration of IgA was less significant. We detected
a high content of IgM as a marker of an acute infectious
process against a background of 35 % increased ex-
pression of the CD22* marker on B lymphocytes. This
indicates that in the group with autoimmune liver damage,
the mechanism of IgM increase is associated with the re-
activation of viral infection and chronic infection induced
an increase in the synthesis of antiviral IgM. In addition,
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the increased content of antibody-producing CD22* B
lymphocytes in patients with herpesvirus etiology of au-
toimmune hepatitis (group I1) may be the result of VEB re-
activation which is known to enhance the proliferation of B
lymphocytes [12]. Reinfection or reactivation of lysogenic
forms of CMV and/or VEB in the spleen induces antibody
production by B lymphocytes against the background of
our revealed sharply reduced suppressive activity of CD8*
T lymphocytes in this group, which stimulated inflamma-
tory reactions in these organs [11,13].

The inflammatory process is initiated and mediated
by the participation of a wide range of cytokines, which
are capable of exerting both protective and damaging
effects. But at the final stage of chronic diseases the in-
creased level of various functional classes of cytokines
is mainly associated with their damaging effects, such
as the maintenance of local and systemic inflammation,
apoptotic death of hepatocytes, progression of fibrosis
and the development of extrahepatic complications [14].

An increased serum content of pro-inflammatory
cytokines in liver cirrhosis was revealed in groups | and
Il. A significant increase in the concentration of IL-6 in
all groups indicates the development of an acute inflam-
matory reaction. In group | a low level of IL-1B against
the background of a high concentration of IL-6 indicates
the resolution of an acute inflammatory reaction, since one
of the main functions of IL-6 is self-limitation of the inflam-
matory response by suppressing the production of TNF-a
and IL-1B, and stimulation synthesis of an antagonist
of the IL-1 receptor and the soluble TNF-p55 receptor
[15]. Through stimulating B lymphocytes, IL-6 induces
the synthesis of immunoglobulins and also participates in
the differentiation of cytotoxic T lymphocytes [16].

Anincrease in the synthesis of IL-10 was observed in
all groups, but most pronounced in groups | and II. This
led to a decrease in anti-infectious protection, the deve-
lopment of immunosuppression, disruption of reparative
processes due to a shift in the balance towards Th2 [16].
The high production of IL-10 is probably associated with
a high level of immunoglobulins in these groups and as
a consequence a high immune complexes concentration
which acting on macrophages induces the secretion of
many cytokines, including IL-10.

We have shown the concentration of TNF-a increases
by 5and 10 times in patients with cirrhosis of the liver of vi-
ral HBV/HCYV etiology (group I) and in patients with cirrho-
sis of the liver against the background of herpes infection
(group 1), respectively. Since this cytokine is involved not
only in defense reactions but also in the processes of de-
struction and repair of tissues. So, this increase enhances
the inflammatory process. In long-term chronic inflamma-
tion TNF-q, that is one of the mediators of tissue damage
and activation of fibrogenesis, which is also associated
with the ability of TNF-a to induce fibroblast proliferation
and collagen deposition. A high concentration of TNF-a
entails chronic inflammation, destruction and contributes
to the unfavorable course of the pathological process.
An excessive increase in the production of TNF-a, IL-6,
IL-10 against the background of the T-cell link deficiency
and activation of the humoral link immunity enhance
the progressive nature of inflammation and liver tissue de-
struction [17]. This is most pronounced in | and Il groups.
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It is known that hereditary defects of lysosomal en-
zymes (glucocerebrosidase, chitotriosidase, angiotensin
converting enzyme, acid lipase, etc.) lead to pathological
accumulation of metabolites in cells and hyperplasia of
many organs, including the liver and spleen [18]. There is
evidence Gaucher cells (lipid-filled macrophages) express
the vascular endothelial growth factor (VEGF) in patients
with storage diseases. This cytokine not only stimulates
angiogenesis, but also promotes the attraction of mono-
cytes, which may be the reason for the local accumulation
of Gaucher cells in various organs [19]. In group Il a sig-
nificant increase in VEGF was revealed, which indicates
the activation of neoangiogenesis in the liver, endothelial
dysfunction and can serve as an indirect marker of liver
fibrosis. The development of intrahepatic angiogenesis
can be considered as a compensatory mechanism aimed
at decompression of the portal system. At the same
time, the newly formed vessels carrying blood bypassing
the sinusoids are unable to provide oxygen and nutrients
to the liver tissue, which leads to the portal hypertension
progression in patients of group IlI.

The interaction of antigens with antigen-recognizing
receptors is a signal for the activation of T lymphocytes
(CD3*). This is manifested by the secretion of cytokines that
enhance the processes of proliferation and differentiation of
various subpopulations of T lymphocytes, B lymphocytes
and macrophages [16]. We have shown the content of
the total number of CD3* T lymphocytes in all patients
with hepatosplenomegaly was reduced [8]. A decrease
in the number of CD3* T lymphocytes in all patients with
hepatosplenomegaly may be due to secondary immune
deficiency. Its formation is probably due to the damaging
effect of toxic metabolites in viral infection and a genetic
defect of lysosomal enzymes against the background of
impaired detoxification function of the liver. In group Il long-
term course of herpesvirus led to a pronounced decrease
in CD8* T suppressors [8]. It is known, viral infection is
associated with anergy of CD8* T suppressor cells [20].

According to various authors, T regulatory cells
(CD3*CD4CD25*CD1279) inhibit the functional activity
of virus-specific cytotoxic CD8* T lymphocytes in hepatitis
[21,22]. Therefore, it can be assumed they play a central
role in the viral infection and may be the target of immu-
notherapy. In patients of group | a decrease in regulatory
T lymphocytes CD3*CD4*CD25*CD127™9 was revealed
while in group Ill (patients with hepatosplenomegaly of
non-infectious etiology) the expression of Treg cells did
not differ from the reference values. According to Meng-
shol (2010) galectin-9 produced by Kupffer liver cells
contributes to the maintenance of the number of Treg
cells CD4*CD25*FoxP3*CD127°", This leads to inhibition
of the effects of CD4* cells and contributes to apoptosis
of cytotoxic T lymphocytes [23,24].

The development of a strong and prolonged T cell
response with the predominant synthesis of cytokines
characteristic of Th1 T lymphocytes (IFN-y, IL-2) and
also the activation of effector cytotoxic CD8* lymphocytes
can lead to the termination of the infectious process.
But the previously identified suppression of the CD8*
subpopulation of T killer cells in group Il indicates a
long-term course of the pathogen with the development
of a chronic process [8]. In the case when as a result of
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the opposition of the virus the body fails to implement
the antiviral strategy due to the activation of Th1 T lym-
phocytes, the balance of Th1/Th2 T lymphocytes shifts
towards the Th2 subpopulation with the predominance
of pro-inflammatory cytokines [17,25]. Thus, in group |
activation of Th1-dependent reactions is noted while in
group Il simultaneous activation of both Th1 and Th2-de-
pendent reactions is noted.

The interaction of CD28 co-stimulatory molecules
on T lymphocytes with ligand B7 (CD80/CD86) on
antigen-presenting cells increases the production of
cytokines by T cells by further stabilizing the mRNA of
these molecules and enhancing the transcription of their
genes. Horst et al. (2020) has shown that insufficient
formation of the B7/CD28 complex leads to a low level
of Tlymphocyte cytokines production the development of
anergy and therefore blocks the immune response [16]. All
examined patients showed a decrease in the expression
of co-stimulatory molecules CD3*CD4*CD28* reflecting
the activation of the immune system, participating in
cell-cell interaction and determining T helper-dependent
antibody production.

According to R. Oba et al. the most severe forms of liver
cirrhosis are characterized by insufficiency of the immunity
cellular component manifested by a decrease in the level of
cytotoxic T lymphocytes along with an increase in the HLA
receptors class Il expression [26]. We also found a similar
tendency in patients with hepatosplenomegaly associated
with viral hepatitis; however, in groups Il and Ill the expres-
sion of CD3"HLA-DR" receptors was reduced.

Immune disorders in hepatosplenomegaly depending
on the etiology can be characterized by both changes
in immunoreactivity and immunoresistance. Therefore,
approaches to the treatment of patients with hepato-
splenomegaly must be in complex. It is necessary to take
into account the triggering infectious factors that cause
the formation of various immune responses which can be
one of the elements of further destruction and remodeling
of organs.

Conclusions

1. In the overwhelming number of patients with hepa-
tosplenomegaly trigger infectious factors were detected:
hepatitis form B or/and C viruses (in 47 %), herpes
virus — cytomegalovirus or/fand Epstein-Barr virus (in
42 %) and a small number (in 11 %) were diagnosed
with enzymopathies —quantitative disorders of lysosomal
enzymes - glucocerebrosidase and chitotriosidase.

2. Activation of the immunity humoral link in response
to infection was revealed in group | — a significant in-
crease in the IgA and IgM concentration, while the number
of B lymphocytes was at the level of reference values.
In group Il antibody production for the herpes infection
presence was more pronounced in IgM, while the number
of B lymphocytes was 2 times increased.

3. In group Il the concentration of IL-18 was many
times higher to reference values and this induced the en-
tire cascade of humoral and cellular sensitization. TNF-a
concentration was increased tenfold in this group. In
group Ill we revealed a maximum increase in IL-6 (22
times), which indicates the presence of a cytokine storm
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in patients of this group who were admitted to the clinic
at the height of bleeding. Group Il showed a significant
increase in VEGF. This factor stimulates angiogenesis and
is a chemoattractant of Gaucher cells and an additional
factor of their accumulation in the spleen and liver.

4. The activity of regulatory cells CD3*CD4*CD25'CD-
1279 (as producers of IL-10) manifested itself as a
manifold increase in this anti-inflammatory cytokine in
response to the presence of a cytokine storm.

5. An increase in CD3*CD4* was revealed in groups
Il 'and Ill. The number of co-stimulatory molecules
CD3*CD4+*CD28* was reduced in all groups, which indi-
cates a violation of intercellular signaling. The deficiency of
these molecules was revealed in patients with hereditary
enzymopathies (group Ill).
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AKTMBHICTb MapKepiB OKCUAATUBHOIO Ta HITPO3aTUBHOIO CTpeciB
Yy NAa3mi KpoBi nauieHTiB i3 xBopo6oto MapkiHCcoHa Ha paHHiX cTaaifx

A. B. AemueHkoDAF, B, B. biprok(2*BCPE A B, AbpamoBr*

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTa po6oTu — fOCnigMTM aKTUBHICTb MapKepiB OKCMAATMBHOMO Ta HITPO3aTWBHOIO CTPECiB Yy Nna3Mi KpoBi NawieHTiB i3
xBopoboto MapkiHcoHa (XIM) Ha -1l cTagisx i BU3HAUMTM 3B’A30K MiXK iXHBOK KOHLIEHTPALIIE Ta BUPAXKEHICTIO HEMOTOPHUX
CYMMTOMIB 3aXBOPHOBAHHSI.

Matepianu Ta MmeToau. Y JOCHiMKeHHi B3sinu yyacTb 67 nauieHTis i3 -1l cragismu XIMi 20 oci6 rpynu koHTponto. CTaH KorHi-
TUBHUX PYHKLIi BU3Ha4anm 3a MoHpeanbChKOHO LKMok KOrHITMBHOTO ouiHioBaHHS (MoCA). [1nst BCTAHOBMEHHS BUPaXEHOCTi
NCUXOEMOLLIHNX MOPYLUEHb 3aCTOCYBAM aHKeTY OLiHIOBaHHS HiyHoro cHy (O. M. BeiiH), TecT Zung Ans camooLiHioBaHHS
TpvBorK, LWKkany anatii Starkstein, BOCTOHCBKMI TECT Ha CTPECOCTINKICTb, LKany aenpecii beka (BDI-II).

BukoHanu imyHobepmeHTHUI aHania (ELISA) ans Bu3HaueHHst akTMBHOCTI rnyTaTioHnepokeuaasu (MO), ryTaTioH-S-TpaHc-
dpepasm (I'T) i BMicTYy 3-HiTpoTMpo3unHy (3-HT) y nna3mi kpoBi yyacHukiB gocnipxeHHs (Habopu Elabscience®).

Pesynisratu. Cepeanint Bik nauieHTis i3 XI # ocib rpynu koHTponto — 64,35 + 1,22 i 66,40 + 0,70 poky BignosigHo. Ak-
TmBHicTb IT10O B nauieHTiB i3 -1l cTagiamu XIT BiporigHo Hpk4a, HiX B 0cib rpynu koHTponto (p < 0,001), BiporiaHo BuLla Ha
| cTapii 3axBOploBaHHS MOPIBHAHO 3 MokasHukamu xBopux i3 Il ctagieto (p = 0,003). AktusicTb MO B nauienTis i3 XM 3i
36epexxeHNMI KOTHITUBHUMM (PyHKLIiSIMM BipOTiAHO 36inbLUeHa NOPIBHAHO 3 MOKa3HUKOM XBOPWX i3 KOTHITUBHUMM NOPYLLIEHHSIMU
(p = 0,042).

BcraHoBuUnmM ctatucTYHO BiporigHe 3HWxeHHs [T nnasmu kpoBi nauieHTiB Ha I-Il ctagisx X i3 TpuBoxHicTio (p = 0,002)
MOPIBHSIHO 3 MOKa3HWKOM XBOPUX 6€3 Hel, a Takox CTaTUCTUYHO BiporiAHe NigBuLLEeHHs piBHS 3-HT y nauieHTiB i3 nomipHoto
TPUBOXHICTIO MOPIBHSHO 3 MOKa3HWUKOM XBopUX 6e3 Hei (p = 0,029).

BuCHOBKW. AKTUBHICTb aHTUOKCUAAHTHOTO (DEePMEHTY FyTaTiOHNEPOKCKAAa3mN BipOrigHO 3HIKeHa B nauieHTiB i3 XI Ha paH-
HiX CTafjisix NOPIBHAHO 3 NOKa3HWMKaMM rpyni KOHTPOMHO, a TakoX Y NauieHTis i3 || cTapieto 3axBoptoBaHHA LLOAO XBOPKX i3 |
cTapieto. Lle nokasHnK 4OCTOBIPHO 3MeHLUYBaBCS, SKLIO B NauieHTiB i3 X[ 6y KOrHiTMBHI po3naan. Y XBOpyX i3 NOMipHOK0
TPUBOXHICTIO BCTAHOBUINM NIABULLEHHS KOHLIEHTPaALii 3-HITPOTUPO3NHY Ta 3HWXKEHHS aKTWBHOCTI ryTaTioHTpaHchepasn y
nnasmi KpoBi Ha paHHix ctagisx XI1.

The activity of markers of oxidative and nitrosative stresses in blood plasma
of Parkinson’s disease patients at the early stages

A. V. Demchenko, V. V. Biriuk, A. V. Abramov

The aim of the study is to investigate activity of markers of oxidative and nitrosative stresses in blood plasma of patients
in the |-II stages of Parkinson’s disease (PD) and to determine correlations between their concentrations and severity of
non-motor PD symptoms.

Materials and methods. 67 patients at |-l PD stages and 20 healthy controls took part in the research. Cognitive functions
were examined due to the Montreal Cognitive Assessment test — MoCA test. For the severity of psycho-emotional disorders
evaluation the following scales and questionnaires were used: Night Sleep Assessment Questionnaire by A. M. Vein, Zung
test for anxiety, apathy Starkstein scale, Boston stress-resistance test, Beck Depression Inventory (BDI-II).

We performed ELISA test for determination of glutathione peroxidase (GPx) and glutathione-S-transferase (GST) activities
and 3-nitrotyrosine (3-NT) level in blood plasma of participants (Elabscience® kit).

Results. The middle age of PD patients and healthy controls was 64.35 + 1.22 and 66.40 + 0.70 years, respectively. GPx
activity in plasma of patients at |-l PD stages was significantly lower than in healthy controls (P < 0.001) and was higher at
the | stage compared to the Il PD stage (P = 0.003). Also GPx activity in PD patients with normal cognition was higher than
in PD patients with cognitive impairment (P = 0.042).

The GST activity in plasma of PD patients with anxiety was significantly lower (P = 0.002) compared to those
without anxiety, and 3-NT blood plasma level in PD patients with moderate anxiety was higher than in those without one
(P = 0.029).

Conclusions. The activity of antioxidant GPx was significantly lower in PD patients at early stages compared to healthy
controls, and in PD patients in the Il stage of the disease compared to the | stage, and it was significantly lower in PD
patients with cognitive impairment. PD patients with moderate anxiety had lower 3-NT levels and GST activity in blood
plasma.
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AKTMBHOCTb MapKepoB OKCUAATUBHOrO U HUTPO3AaTUBHOIO CTPECCOB
B NAa3mMe KpoBU NaLMeHToB C 6one3HblO MapkuHCOHa Ha paHHUX CTaAUAX

A. B. AemueHko, B. B. buptok, A. B. AbpamoB

Llenb paboTbl — nccnenoBaTb akTUBHOCTb MAapKepoB OKCUMAATVMBHOTO W HUTPO3ATWBHOMO CTPECCOB B Nia3me KpoBu nauy-
€HTOB ¢ 6onesHbto MapkuHcoHa (BIM) Ha |-Il cTagusax u onpegennTb CBA3b MEXIY UX KOHLEHTPALMER U BbIPAXXEHHOCTHHO
HEMOTOPHbIX CUMNTOMOB 3ab0eBaHMS.

Martepuanb! n metoabl. B nccnenosanny npuHsnm yyqactue 67 naumeHtos ¢ -l craguamu Bl n 20 venosek rpynmbl
KOHTpOnsi. COCTOsIHME KOrHUTUBHBIX hyHKUWMIA onpeaensnu no MoHpeanbCkom wkane KOrHMTUBHOTO oueHmBanus (MoCA).
[nsa ycTaHOBNeHUs! BbIPAXXEHHOCTU NMCUXO3IMOLMOHANbHBIX HapyLEHWA UCMNOb30Bany aHKETY OLEHKW HOYHOTO CHa
(A. M. BeliH), TeCT Zung ans CamoOLIEHKW TpeBorK, Lwkany anatum Starkstein, GOCTOHCKWIA TECT HA CTPECCOYCTONYMNBOCTb,
wkany genpeccun beka (BDI-II).

MpoBeaeH nMMyHodepMeHTHbI aHanus (ELISA) ansa onpeaenerns akTMBHOCTM rmyTaTuoHnepokeuaasel (MMO), ryTatu-
OH-S-TpaHcdepasbl (I'T) u cogepxumoro 3-HnTpoTupo3snHa (3-HT) B nnasme KpoBM YYaCTHUKOB MccrefoBaHus (Habopbl
Elabscience®).

Pe3yniratbl. CpegHuii Bo3pacT nauueHToB ¢ b v nuu rpynnbl koHTponst —64,35 + 1,22166,40 + 0,70 roga cCOOTBETCTBEH-
Ho. AktnBHocTb 10 y naumerToB ¢ I-1l ctaguamm Bl goctoBepHo Huxe, Yem B rpynne koHTpons (p < 0,001), goctoBepHo
BblLLe Ha | cTaguu 3aboneBaHns NO CPaBHEHUIO C NokasaTensamm 6onbHbIx co |l ctagueit (p = 0,003). AktueHocTb 10 y
naumeHToB ¢ Bl ¢ COXpaHEHHbIMU KOTHUTUBHBLIMW (OYHKLIMSIMW [JOCTOBEPHO BbILLIE OTHOCUTENBHO MokasaTenst 6oNbHbIX C
KOrHUTUBHBIMU HapyLueHnsmm (p = 0,042).

YCTaHOBNEHO CTaTUCTUYECKN AOCTOBEPHOE CHMeHMe [T nnasmbl kpoBw naumeHToB Ha I-Il ctagusx Bl ¢ TpeBoXHOCTbIO
(p = 0,002) no cpaBHeHMtO ¢ BonbHLIMKM Be3 Hee, a Takke CTAaTUCTUYECKM JOCTOBEPHOE NOBLILLEHME YpoBHS 3-HT y nauw-
€HTOB C YMEePEHHOI TPEBOXHOCTBHO OTHOCUTENBHO NokasaTens bonbHbix 6e3 Hee (p = 0,029).

BbiBoAbI. AKTUBHOCTb @HTUOKCUAAHTHOrO (hepMeHTa TyTaTMOHMNEePOKCMAa3bl JOCTOBEPHO CHUKEHA Y NauueHToB ¢ Bl
Ha paHHUX CTaausiX MO CPaBHEHUIO C MokasaTensiMu rpynnbl KOHTPOIs, a Takke Y naumeHToB co |l cTagumeit 3abonesaHus
OTHOCUTENbLHO GOrMbHLIX C | CTaaueit. ITOT NokasaTenb CyLLECTBEHHO YMEHBLIAMNCS MPY HAaNMYMUK KOTHUTUBHBIX PACCTPOWCTB
y nauueHToB ¢ BI. Y 6omnbHbIX ¢ yMEPEHHON TPEBOXHOCTBI0 YCTAHOBIEHO NOBbILIEHWE KOHLEHTpaLMN 3-HUTPOTUPO3WHA 1
CHVKEHWE aKTUBHOCTM MyTaTMOHTPaHChepasbl B Mia3me KPOBM Ha paHHKX cTagusix brl.

XBopoba MapkiHcoHa (XI) — gpyre 3a NOLUMPEHICTIO
HenpoaereHepaTBHE 3aXBOPIOBaHHA y CBITi [1], ke
iCTOTHO MOTipLUYE SKICTb XUTTS MALEHTIB yXKe Ha paHHiX
cTapisx [2]. Ockinbku HUHI Hemae edheKTUBHOrO eTiona-
TOreHeTn4Horo nikysaHHs XI[3], aktyansHe nornubnexe
BMBYEHHSI MEXaHi3MiB, L0 NpPWU3BOASATbL A0 peanisauii
naToreHe3y 3aXBOPHOBAHHSI.

Bigomo, Lo akyMynsiList naTonoriyHOro O-CUHYKMeiHy,
L0 NpOrpecye, — OAVH i3 MPOBIAHWMX NATOrEHETUYHNX
npouecis npu XI [1], @ OKCUMAATUBHWA i HITPO3ATUBHUIA
CTpecu BIAirpaloTb BaxuBy ponb y AodaMiHepriyHin
HenpoTokcuyHocTi [4,5]. OkemaaTmBHUIA CTpeC BNivMBae
Ha HaKOMWYeHHs NaToNoriYHOro a-CcUHyKNeiHy [1], cnpu-
YUHAKYM ek3aLepbaLlito OKCAATUBHOIO Ta HITPO3aTuB-
HOTO CTPECIB i3 3aMyCKOM TaK 3BaHOrO «XMBHOro Koray B
natoreHesi X1 [1]. OkcuaaTUBHUI CTPEC BNNMBAE TAKOX
Ha MiTOXoHApIanbHy AMCKDYHKLIIO Ta HemposananeHHs,

Merta po6otu

[JocnignTti akTUBHICTb MapKepiB OKCMAATUBHOIO Ta HITPO-
3aTVBHOrO CTPeCiB y Nnaami kpoBi navjeHTis i3 XM Ha |-l
CTagisIX i BU3HAUNTM 3B’130K MiXK IXHbOK KOHLIEHTpaLlieto
Ta BUPaXEHICTIO HEMOTOPHWX CUMMTOMIB 3aXBOPIOBAHHSI.

Marepianu i meToAM AOCAIAKEHHA

Y pocnimxeHHi, Wo 3piicHeHe Ha 6a3i HaB4anbHo-Hayko-
BOrO MEAVYHOro LIEHTPY «YHiBepcuTeTchka kiiHikay 3a-
MOpPI3bKOTo JepXaBHOMO MeAUYHOrO YHIBEPCUTETY, B3NN
yyacTb 67 naujenTis i3 -1l ctagismu X 3a knacudikaulieto
XeH-Apa (1967) Ta 20 oci6 rpynu koHTpornto. KniHivHwii
[AjiarHo3 BCTaHOBMNM 3a knacudikaLlieto ekcTpanipamigHmx
Ta iHWmMx pyxoBux nopylenb MKX-X, niateepavnnu 3a
KpUTEPISMU KniHiYHOro mpoTtokony (HactaHosa 00798),
wo pekomeHgoeaHun MO3 Ykpainu (08.08.2018 p.). I3

ki BusBnsAoTL npy X [6].

HemoTtopHi cumntomu X MOXyYTb BUHUKATV 3a00BrO
[0 KMacu4HNX MOTOPHWX NPOSBIB [7], TpMBanui vac sanu-
LIaThCS HepoanisHaHumuy [8)]. Lle noripwye cBoevacHy
SIKICHY [iarHOCTUKY 3aXBOPHOBaHHA Ta BigTepMiHOBYeE
noyatok Tepanii. 3a BiZOMOCTSMU haxoBoi NiTepaTypu,
NaToreHETNYHi acnekTV BUHVKHEHHS HEMOTOPHUX CUMI-
TomiB X[ 0CcTaTo4HO He 3'sicoBaHi [9], ane € AoCnimKeHHs
B3aEMO3B’A3KY MiX KOHLEHTpaLi€l O-CUHYKNeiHy Ta
nesHUMU HemoTopHumy cumntomamu XM [10,11]. Oani
LLI00 B3aEMO3B'AA3KY MK MapKepamu OKCUaaTUBHOTO Ta
HITPO3aTUBHOTO CTPECIB i HEMOTOPHUMU CUMNTOMamMM
X Ha paHHix CTagisx y QOCTYMHIN HayKoBIW NiTeparTypi
BiACYTHi.
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JOCMioKEHHS BUKIOYanu nauieHTis i3 -1V cTagiamu
X[, BeMeHLieto, iHLLMMY eKcTpanipamigHMMU po3nagamu,
BTOPUHHUMU YPAXKEHHAMM eKCTpanipamiaHoi cuctemu, i3
3ananbHUMK, aBTOIMYHHUMW, OHKOMOTYHUMM Ta MCUXIY-
HUMM 3aXBOPIOBAHHSAIMU, 3 JEKOMMNEHCOBAHOK CTafjiero
COMaTWYHOI NaTonoril.

Yci y4acHWKM JochigpKeHHs nignucany iHghopmoBaHy
L06poBinbHy 3roay. [ocnimkeHHs 3aiicHuny BignosigHo
[10 eTUYHMX cTaHZapTiB MenbciHcbkoi Aeknapauii (1975 p.,
nepernsaHyTo y 2000 p.), npoTOKON 3aTBEPIKEHO KOMICIEHD
3 nuTaHb GioeTrky 3anopi3bKoro AepKaBHOMO MEANYHOMO
yHIBEpPCUTETY.

CTaH KOrHITMBHMX (PyHKLIN Y4aCHUKIB LOCTILKEHHS!
BU3Ha4amu 3a MoHpeanbCbKOK LUKarow KOrHITUBHOMO

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.
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Ta6nuus 1. MNokasHukn KOHUeHTpaLii aHTuokemgaHTHUX dhepmenTis 10, I'T i 3-HT y nauieHTis 3a rpynamm

Tpynu nauieHTiB Moka3HUKKU aHTUOKCMAAHTHOI aKTUBHOCTI OKa3HWKM HiTPO3yBaNbHOTO CTpecy
11O, nrju 3T, nriun

pyna koHTponto (n = 20)
XM | crapii (n = 25) 325,94 (300,40-344,76) 205,75 (171,32-217,76) 11,82 (9,80-13,27)
XM 1l cragii (n = 42) 302,42 (280,57-319,11) 187,45 (145,27-214,90) 11,74 (8,75-15,30)
p(1-2) 0,003 0,285 0,751

XM 3aranom (n = 67) 313,17 (282,93-328,63) 197,07 (149,02-217,72) 11,82 (9,22-14,73)

371,64 (332,33-407,26) 180,52 (134,64-195,78) 13,45 (10,81-16,89)

p(k=3) <0,001 0,093 0,084
K: rpyna koHTponio; 1: XM | ctagii; 2: XM I cagii; 3: XM 3aranom.
oujHioBaHHA (MoCA). Ao pesynsTaT OLiHIOBaHHS 3a Pe3yabTati

wkanot MoCA cTaHoBMB MeHLLe Hix 26 6anis, To navyj-
€HTaM fjiarHoCTyBanm KOrHiTUBHI posnaau.

[ins BCTAHOBMEHHS BUPaXXEHOCTi NMCUXOEMOL|IiHNX
NOpYLLEHb 3aCTOCOBYBAIM aHKETY OLiHIOBAHHSI HIYHOTO
cHy (O.M. BeliH), TecT Zung Ansi CaMOOLiHIOBaHHS
TpmBorw, wkany anarii Starkstein, 60CTOHCbKMIA TECT Ha
CTPEeCOCTINKICTb, Wwkany aenpecii beka (BDI-II). Bupaxe-
HIiCTb MOpYLUEHb CHY Bu3Havanu Tak: 23-30 6anis — no-
pyLLeHb CHy Hemae, 18—22 — nerki nopyLUeHHs cHy, 6-17
6aniB —icToTHi NopyLLeHHs cHy. CTyniHb TPUBOXHOCTI 3a
Lwkanoto Zung: 2044 6anu —TpuBOXHOCTI HeMae, 45-59
6aniB — TPUBOXHICTb NETKOro Ta CepeaHbOro CTYMEHIB,
60-74 Gann — TPUBOXHWI po3naj TSKKOTO CTYNeHs,
75-80 GaniB — TPMBOXHWIA po3nag yKpaw TSHKKOMO CTy-
nexst. BupaxeHictb anarii: go 13 6anis — anarii Hemae,
14—40 6aniB — kniHiYHO 3HavyLLa anarisi. CTpecocTiikicTb
BBaXarnm HopMarbHO, SIKLLO NaLieHT HabpaB MeHLLE Hix
30 6anis, 3HkeHOW — 30-50, ayxe HU3bKOKW — MoHag
50 6anie. CTyniHb AenpecyBHWX po3najiB 3a LUKamnow
Beka Bu3Havamm 3a Takoto GanbHolo cuctemoto: go 10
6anis — fenpecuBHUX po3nagis Hemae, 11-16 — nomipHi
KonuBaHHS HacTpot, 17-20 — norpaHuyHa KniHivyHa
genpecisi, 21-30 — nomipHa genpecis, 31-40 Ganis —
TSKKa Aenpecis.

Mna3my KpoBi y4YacCHWKIB JOCRigXeHHs Gpanu
y hikcoBaHmii yac Mix 07:00 ta 09:00 y cneuianbHi
npobipku K2-EDTA (BD Vacutainer) no 10 mn. Micnsa
LieHTpudyryBaHHs 3paskis 0,5 Mn cynepHaTuMBHOI Nnas-
MU nepeMmilleHi y npobipku Endengopda no 1,5 mn 1a
3amMopoXeHi B TemnepatypHomy pexumi -80 °C (National
Lab Laboratory Chest Freezer ProfiLine). BukoHanu
imyHothepmeHTHUIA aHani3 (ELISA) Bcix 3paskiB ans
BM3HAYEHHS aKTUBHOCTI rmyTaTioHnepokcuaasu (MO),
rnyTtaTtioH-S-TpaHcdepasm (I'T) Ta BMicTy 3-HiTpOTU-
po3uHy (3-HT) y nnaami KpoBi y4acHWKiB JOCMimKEHHS
(Habopm Elabscience®).

PesynbtaTtu focnifixeHHs onpautoBanu, 3acTo-
cyeaBLun Statistica® for Windows 13.0 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J) Ta Microsoft Excel 2010.
[laHi onmMcoBoI CTaTUCTUKM HaBeLEHI SIK cepeaHe apudgme-
TWYHe Ta cTaHdapTHe BiaxuneHHs (M £ SD) abo megiaHa
Ta MiKKBapTUNbHWA iHTepBan (Me (Q1-Q3)) 3anexHo Big
po3noAiny o3Hakn. HopMasnbHICTb po3noginy NoKasHUKIB
BM3Ha4anwu 3a kputepiem LLlanipo—Binka. MopiBHAHHSA
NOKa3HUKIB IBOX HEMOB'i3aHUX BUBIPOK, SIKLLO po3nogin
MOKa3HWKIB BiApPI3HABCS Bif HOPManbHOro, BUKOHaNM 3a
HenapameTpuyHuM kputepiem MaHHa-BiTHi. BigmiHHOCTI
BBaXxanu siporigHumu npu p < 0,05.
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Cepepniv Bik nauieHTis i3 XI1 Ta ocib rpynu KoHTpono —
64,35 + 1,221266,40 + 0,70 poky BignosigHo. | ctapis
3aXBOPIOBaHHS diarHocToBaHa y 25 nauieHTis, |l ctagia —
B 42. HasiBHICTb KOrHITUBHUX NOpPYLLEHb BU3Ha4YeHa B 49
nauieHTiB i3 XI1, nopyweHb cHy — Takox y 49. TpuBox-
HicTb Manu 36 naujeHTiB i3 XI1, anatito — 29 naujeHTiB.
CTpecocTinkicTb 3HMxeHa y 28 nauieHTis i3 -1l cragismm
X1, nenpecmBHUn posnag PisHNX CTYMNEHIB BUPAKEHOCTI
manu 51 nauieHr i3 XI1.

AxkTuHicTb TIO B nauienTiB i3 |-l ctagismn XI1 Bi-
POriaHO HWkYa, Hix B 0Cib rpynu koHTponto (p < 0,001),
[OCTOBIpHO BULLA Ha | cTapji 3aXxBOPOBAHHS MOPIBHSHO
3 nokasHukamu xeopux i3 Il ctagieto (p = 0,003). Aktve-
HicTb ['T i koHueHTpauis 3-HT y nnasmi kpoBi navjeHTiB i3
XI1 cyTTeBO He BiApi3HANMCS Bif NOKa3HWUKIB KOHTPOMBHOI
rpynun (mabn. 1).

AkTuBHiCTb MO B nauieHTiB i3 XI 3i 36epexeHnmm
KOTHITUBHUMM (PYHKLISIMM BIpOTiAHO 30irbLUEHa NOPIBHAHO
3 MOKA3HNKOM XBOPMX i3 KOTHITUBHUMMU MOPYLLIEHHAMM
(p = 0,042). CtaTMCTUYHO BipOrifHY Pi3HNLIO 32 aKTUB-
HicTio I'T i koHUeHTpauieto 3-HT y rpynax nauieHTis i -1
cragismu X1 3i 36epexxeHnMmM KOrHITMBHAMU yHKLISIMM
Ta y XBOPUX i3 KOTHITUBHUMM MOPYLUEHHSMM HE BUSIBUTIN.
Hemae cTaTuCT4HO BIpOrigHOI Pi3HMLI 38 aKTUBHICTIO
MO, I'T Ta koHUeHTpauieto 3-HT y nna3mi kpoBi y rpynax
nauieHTiB i3 KniHiYHO 3HadyLLolo anaTieto Ta 6e3 Hel, 3i
36epeXEeHOI0 Ta 3HIMKEHOK CTPECOCTINKICTIO, 3 Aenpe-
CYBHWUMW po3naziamu it 6e3 Hux (mabn. 2).

Mig yac aHanidy BiaMiHHOCTen akTuBHOCTI 10,
I'T i koHueHTpauii 3-HT y nnasmi kposi nawieHTis i3 I
cragismu XI 3anexHo Bif CTyNeHs BAPXKEHOCTi TPUBOX-
HOCTi BCTQHOBWIW CTATUCTUYHO BipOrigHe 3HMKEHHS T
nna3mm KpoBi y xeopwx i3 -l cragiamu XIT i3 TpUBOXHI-
ctio (p = 0,002) nopiBHSHO 3 NOKa3HUKOM OCib 6e3 Hei.
BusaBunm ctatucTyHO BiporigHe NigBrLLEHHs piBHA 3-HT
Yy NaLjEHTIB i3 MOMIPHOIO TPUBOXHICTIO LLOAO NOKa3HMKa
nauieHTiB 6e3 Hei (p = 0,029) (mabn. 2).

Y nauieHTiB i3 X 6e3 nopyLlueHb CHY BU3HAYMIIN
CTaTMCTMYHO BiporigHe NigBMLLEHHS KOoHUeHTpauii 3-HT
Yy Na3Mi KpoBi NOPIBHAHO 3 MOKA3HUKOM XBOPUX i3 LMW
nopywwerHsamu (p = 0,014). MNavieHTiB i3 NopyLweHHIMU
CHY MOAINWUN Ha rpynn 3 NMOMIPHAMU Ta BUPAXEHUMM
MOPYLUEHHSAIMK 3iQHO 3 pesynbTaTamut TecTyBaHHs. 3i-
CTaBMsI04M NOKA3HUKM XBOPYIX i3 NOMIPHMU Ta BUpaXe-
HMU MOPYLLIEHHSIMM CHY, BUSIBUINM CTAaTUCTWUYHO BiporigHe
nigBuLLIEHHS KoHUeHTpauii 3-HT y nnasmi kposi navjieHTiB
6€e3 NopyLUEHb CHY NOPIBHSIHO 3 XBOPUMU 3 BUPAXEHUMM
nopyLieHHamu cHy (p = 0,011). Ane piBeHb 3-HT y
nnasmi KpoBi nauieHTiB 6e3 NopyLUeHb CHY CYTTEBO HE

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

185



OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 2. Moka3HUKM KoHLeHTpaLli aHTuokeugaHTHux dpepmenTis MO, T i 3-HT y xBopux Ha xBopoby IMapkiHCoHa 3anexHo Bif KIiHI4YHKUX NPosiBiB

MoKa3HMKM aHTMOKCUAAHTHOI aKTUBHOCTI Moka3Huku HITpOSyBaﬂbHOrO CcTpecy

KniHiuHi
XapaKTepuCTUKK

KorHiTvBHi po3nagwn

MopyLUeHHs CHy

TpPUBOXHICTb

Anaris

CrpecocTilikicTb

[enpecusHi
posnaan

Mo, nriun N

BigcyTHi (n =
HasBHi (n = 49)

—~ ©

1) BigcyThi (n = 18)
(2) HasHi (n = 49)
3

)
)
) MoMipHi nopyLueHHs cHy (n = 24)
(4) BupaxeHi nopyLueHHs cHy (n = 25)
2

P34

Bigcytha (n = 31)
MomipHa (n = 31)
p

BigcytHsa (n = 38)
HasgHa (n = 29)
p
Bucoka/HopmanbHa (n = 39)
3HuxeHa (n = 28)
p

(1) BigcyTHi (n =16)

(2) MomipHi 3miHu B HacTpoi Ta
norpaHuyHa kniHivHa genpecis (n = 30)

(3) MomipHa Ta Baxka aenpecis (n = 21)

p1-2
P1-3

pZ—S

322,58 (310,48-330,64)
302,42 (278,23-326,61)
0,042

307,12 (268,82-344,09)
314,52 (293,68-326,61)
316,87 (301,10-328,63)
311,16 (278,23-317,88)
0,821

0,656

0,980

0,234

310,48 (282,93-330,65)
314,52 (278,23-324,59)
0,789

311,83 (279,57-330,65)
314,562 (297,72-321,91)
0,909

303,76 (278,23-330,65)
316,87 (298,39-327,29)
0, 409

306,45 (280,24-333,67)
304,77 (282,93-326,61)

316,53 (299,06-325,94)
0,871
0,491
0,581

192,25 (142,50-223,79)
197,07 (154,09-214,91)
0,961
170,57 (130,46-212,60)
201,14 (167,09-217,72)
205,73 (169,20-217,49)
197,07 (161,23-217,76)
0,177
0,158
0,331
0,624
210,51 (190,14-224,39)
173,26 (140,24-206,59)
0,003
203,31 (161,23-217,25)
184,77 (145,55-217,76)
0,737
201,14 (145,27-222,12)
195,72 (163,25-212,71)
0,854
180,73 (141,99-216,49)
203,31 (167,09-214,91)

197,07 (149,02-217,76)
0,454
0,796
0,818

11,43 (9,80-16,12)
11,84 (9,19-13,29)
0,708

12,82 (11,55-18,72)
11,16 (9,14-13,13)
11,14 (9,54-15,02)
11,16 (8,31-12,11)
0,014

0,073

0,011

0,352

10,27 (8,75-13,13)
12,08 (10,72-17,64)
0,021

11,87 (9,58-16,99)
11,32 (8,75-14,31)
0,414

11,89 (9,50-16,99)
11,23 (8,53-12,78)
0,172

10,91 (8,46-16,14)
11,77 (9,22-13,29)

12,06 (10,16-14,31)
0,827
0,826
0,679
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BiAPI3HABCA Bif NOKa3HWKa y rpyni NauieHTiB i3 NOMipHUMM
MOPYLUEHHSIMU CHY, @ KOHLeHTpauis 3-HT B ocTaHHIX He
Marna CyTTEBUX BiAMIHHOCTEN Bif MOKa3HMKa XBOPKX i3
BUPaXEHVMM NOPYLUEHHSAMU CHY (mabr. 2).

06roBopeHHA

MpomoBXyTbCA AOCHIIKEHHS CTaHy aHTUOKCUAAHTHOI
CHCTEMMU, aKTUBHOCTi KOMMOHEHTIB OKCUAATUBHOTO CTPECY
Ta iXHBOTO BMSIBMNEHHS Y KpoBi nauiexTis i3 XM [12]. Bi-
JOMOCTI LLOAO KOHLEHTPALin MapKepiB OKCMAATMBHOTO
CTpecy y nna3mi kposi nauieHTiB i3 X[, onybnikosaHi B
OCTaHHi POKM, CynepeYnuBi.

Mwu oTpumanu cTaTUCTUYHO BIPOTiAHY Pi3HULIO
3a aKTMBHICTIO aHTUOKCuaaHTHoro depmeHTy IO y
nnasmi kposi 67 nauieHTi i3 |-l cTagiamun XM i 20 oci6
TPYnn KOHTPOIO B BiK 3MEHLLUEHHS KOHLEHTpaLlii Mapke-
pa B nauieHTiB i3 XI1. AHanoriyHi pesynstati oTpumManu
Yongsheng Yuan et al., siki BCTaHOBUMYM AELLIO 3MEHLLEHWIA
BmicT [T10 y nna3ami kpoBi 64 nauieHTis i3 X1 wono nokas-
HUKa rpynu koHTpono (40 3goposux ocib) [13].

OnybGnikoBaHi pe3ynsTaTv AOCHiMKEHD LWOA0 BMICTY
MO y nnasmi KpOBi NALEHTIB 3 iHLUMMMW XPOHIYHNMM 3a-
XBOPOBaHHSAMM (CepLIEBO-CYAVHHOT CUCTEMM, OHKOMOTiYHI
TOLLO), SiKi Nokasanw i 30inbLUeHHs, | 3MeHLeHHs (abo
BiCYTHICTb BipOriZHOI Pi3HWL 3@ LM NMOKa3HMKOM Y na-
LIiEHTIB | 300pOBMX OCIO) KOHLIEHTpaLLii aHTUOKCMAAHTHOrO
hepmeHTy [14], a Takox gocnigpkeHHs MO B cuposarti,
iHLIMX enemeHTax KpoBi Ta 6ionoriYHmX pignuHax nauieHTiB
i3 XIM 3 aHanoriyHnmu pesynstatamu [15,16]. Liikasum €
pocnimkenHs C. Vida et al., B skomy aBTOpM NOB'A3yt0Th
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3MeHLLEeHHS kinbkocTi 10 B ycix KniTHax KpoBi nawjieHTiB
i3 XITi3 NigBULLEHUM «IMYHHUM CTapiHHSM» Y XBOpKMX i3 |1
cTagieto, LU0 SKOCb MOXe MOSICHATY BIPOriZHE 3MEHLLIEHHS!
koHueHTpauii MO y nna3smi kpoBi HaLUMX navieHTiB i3 11
ctagieto XM [17].

B akTyanbHux 3aranbHOLOCTYMHWX [xepenax HeMae
iHopMaLii Wwoao aocnigxeHs koHueHTpauin MO B
naujeHTis i3 |-l ctagiamm XTI, siki MatoTb KOTHITUBHI No-
PYLLEHHS, ane B aHaroriyHoi rpynu XBOPYX Ha XPOHIYHY
iLUeMit0 MO3Ky BOHa TaKOX BIporigHo 3HvxeHa [18]. OTxe,
NepCneKTUBHUM MOXe OyTW AOCTIIKEHHS 3MiH NOKa3HIKIB
MO y nna3wmi kposi nauieHTis i3 I-I cragiamu XM nicns
KypCy HeMpOnpOTEKTUBHOI Ta aHTUOKCUAAHTHOI Tepanii
Ha Tni 6asucHoro nikysaHHs XI1.

AKTMBHICTb iHLIOMO aHTUOKCUAAHTHOTO hepMeH-
Ty — [T, siKa BUsSBMNAcA BipOrigHO MEHLLOK B XBOPUX
i3 |-l ctagiamu X1 i3 TPUBOXHICTIO, AOCAimKeHa N Y
MavieHTIB i3 TPMBOXHICTIO 3 IHLIMMM 3aXBOPIOBAHHSAMM.
leneTnyHMIn nonimopdiam T acouitoBaBcs 3 TPUBOX-
HICTIO Ta 3MiHaMM HaCTPOLO B NaLiEHTIB i3 HIKOTUHOBOO
3anexHicTio [22]. [opiBHIOKYM epUTPOLIUTAPHY aKTMB-
HicTb ['T y BariTHUX i3 HU3bKUM i CEPEAHIM/BUCOKNM
PiBHEM TPUBOXHOCTI, CTATUCTUYHO BIPOTigHY Pi3HNLIIO
He BcTaHoBunw [23].

Y KOHTEKCTi BUSIBNIEHHS HAMW HE3HAYHOTO, arne cTa-
TWCTUYHO BiPOTiAHOTO 3HWKEHHS KOHUeHTpauii 3-HT npu
MOPYLUEHHSX CHY 3HAMLLMN TiflbKX Kiflbka NOBigOMIEHb
[19,20,21] i3 npoTunexxHUMu pesyrstatamu, ane cTocysa-
nvcs BoHM BusiBneHHs 3-HT y nauieHTis 3 06CTpyKTUBHAM
anHoe nig yac cHy. OTxe, AOCMIMKEHHS 3 LibOr0 MUTAHHS
NoTpiBGHO NPOAOBXYBATH.
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3a pesynsratamu HaLLoro JOCTMHKEHHS MOXHA Npu-
nycTuTI: po3suToK XI CynpOBOMKYETHCS TEHAEHLIEN [0
NiOBWLLIEHHSt aHTUOKCUAAHTHOI akTUBHOCTI [T i 3HKEHHS
MOKa3HWKiB HITPO3yBanbHOMO CTPecy Y nnasmi nauieHTis.
Kpim TOro, BusiBneHa TeHaeHLUis 40 NOCNabneHHs Hi-
Tpo3yBanbHOro cTpecy B nauieHTis i3 XI; MoxnnBo, Le
CBIYUTD, LLIO Lier BuA MeTabomniuHOro CTpecy He Bidirpae
MPOBIAHOI poni B NaToreHe3i 3axXBOptoBaHHS.

BucHOBKU

1. AKTUBHICTb @HTUOKCWMOAHTHOrO PEpPMEHTY rny-
TaTioHNepoKcuaasmn BIpOrigHO 3HWXeHa B NauieHTiB i3
xBopoboto [MapkiHCOHa Ha paHHix CTagisx NOpPiBHSHO 3
MoKa3HUKaMmm rpynu KOHTPOMHO, @ TaKoX Y nauieHTis i3 |l
CTafieto 3axXBOPHOBaHHS LLOA0 XBOpWX i3 | cTapieto. Lien
MOKa3HWK BipOrigHO 3MEHLUYBaBCS, SKLLO B NALEHTIB i3
XM 6ynu KOTHITUBHI po3naau.

2. 'Y XBOPMX i3 NOMIPHOK TPUBOXHICTIO BCTAHOBUMN
MiABULLEHHS KOHLIEHTPALi 3-HITPOTUPO3WHY Ta 3HUKEHHS
aKTUBHOCTI rnyTaTioHTpaHcepasn y nna3mi KpoBi Ha
paHHix cTagisix xBopobu MapkiHcoHa.

MepcnekTBY NoganbLWMX AOCHiAXKEeHb NONAraoTb
Y BVBYEHHI AMHAMIKVM aKTUBHOCTI rryTaTioHnepokcuaasm
nicns HeMpPONPOTEKTUBHOI Tepanii Ha Tni 6asncHoro
NPOTUNAPKIHCOHIYHOTO NiKyBaHHS NAaLEHTIB i3 paHHIMu
cTagismm xsopobu MapkiHcoHa.
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B3a€mo3B’A30K PiBHA MOHOOKCHAY a30Ty 3 aKTUBHICTIO

Original research

¢ibporeHHoro untokiHy TGF-B1 Ta iXHA pOAb Y AlarHOCTULI PO3BUTKY
He3BOPOTHUX MOP(OPYHKLiOHAALHUX 3MiH OPOHXIB Y NIAAITKIB, AIKi KypATb

C. . InbueHko @ *AEF A O, diankoBcbka2BCP, K, B. CKkpabinaHBC

AHINPOBCLKMIM AepPXaBHWUI MEAWYHWI YHIBEpCHTET, YkpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oT1 — BVBYMTU B3AEMO3B'A30K PIBHS MOHOOKCWAY a30Ty B KOHAEHCATi NOBITPS, o Buanxaetses (FeNO), 3 aktus-
HicTio chibporeHHoro uutokiHy TGF-B1 y cupoBaTui kpoBi Ta GpatubionTatax Crm3oBoi 060MOHKY OPOHXIB ANs BU3HAYEHHS
IXHBOI POni B pO3BUTKY HE3BOPOTHWUX MOPAOYHKLIOHANBHMX 3MiH Y MIAMITKIB, SKi KypsiTh.

Matepianu Ta metogu. Obctexunm 20 nignitkiB-KypuiB i3 AiarH030M XpoHivHwii 6porxiT (XB), cepeaHii Bik — 17,5 + 0,2
poky. ['pyna nopiBHsHHS — 37 migniTkis, ski KypsTb, 6e3 pecnipaTopHMx cumnToMiB (cepegHiit Bik — 15,9 + 0,2 poky) i 15
3A0poBUX OCI0, ki He KYpsATb (cepeHin Bik — 15,9 + 0,4 poky). Y nmianiTkiB-KypLiB OLiHIOBAN CTaTyC TIOTOHOKYPIHHA. [Ans
NiATBEPAKEHHS! aKTUBHOTO THOTIOHOKYPIHHS BU3HAYanM MeTaboniT HIKOTUHY KOTWHIH Y Cedi. IHCTpyMeHTarnbHi MeToam focni-
IDKEHHS! BKIT04ANM CripOMETPIto, peHTreHorpadito opraHis rpyaHoi NOpOXHUHK, ibpoTpaxeobpoHxockonito. KoHueHTpaLito
FeNO BumiptoBanu 3a gonomoroto anapara Niox Mino. PiseHb TGF-B1 BusHadanu B cupoBartLi kpoBi Ta Opalubiontarax
Cnn30Boi 060MTOHKM BPOHXIB, OTPUMAHMX Nif YaC HAOCKONIYHOMO AOCHIKEHHS.

Pesynirartu. PiseHb FeNO BiporigHo Huxunit y nigniTkis-kypuis i3 Xb nopisHsHO 3 acumnTomHimMu nignitkamu (6,1 + 0,3 ppb
npotn 8,8 + 0,6 ppb, p < 0,05). BusHaumnu B3aemo3B’sa3ok Mix piBHem FENO Ta nokasHukamm ctatycy THOTHOHOKYPIHHS
y xBopux Ha Xb i1 acumMnTomMHuUX KypuiB. Bussunu BiporigHe 36inbluenHs piBHs TGF-B1 y cupoBsaTui kpoBi xBopux Ha Xb
MOPIBHSIHO 3 aCUMNTOMHUMU Kypusamm (478,7 + 57,9 nr/mn npotn 231,5 + 23,5 nr/mn, p < 0,05). Y nigniTkis, sKi KypsiTb,
BCTaHOBUMM B3aEMO3B'A30K MixX piBHeM FeNO Ta nigBuLieHo akTuBHicTiO hibporeHHoro umtokiy TGF-B (r = -0,63;
p < 0,05).Y TpeTuHm xBopuX y BpOHXiankHoMy eHaoTenii ineHTudikysanm daktop TGF-B1. Moro HasieHicTb y 6poHxianbHOMy
€HAOoTENIT — BaXKIMBUIA NPOTHOCTUYHUIA KPUTEPI PUNKY PO3BUTKY «HEaZLeKBaTHOrO» NHEBMOGiOPO3Y, L0 MOXe NpU3BOAUTY
[0 HE3BOPOTHUX PEMOAENIOBANbHNX NPOLECIB Y BpoHXax.

BucHoBku. BusHayeHHs pisHst FeNO ta TGF-B1 y cupoBartui KpoBi nigniTkiB-KypLiB Mae BiporiaHe AiarHOCTUYHE 3HaYeHHSs Ans
BCTaHOBIEHHS rPynu pU3uKy LLOAO PO3BUTKY HE3BOPOTHUX MOPOdYHKLIIOHABHNX 3MiH Y BpOHXaX, a TakoX MOXe CrpusTv
NiABULLEHHIO €heKTUBHOCTI paHHbOI AiarHOCTVKV XPOHIYHOT NATONOrii OpraHiB AnxaHHsS.

Relationship between nitric oxide levels and the activity of fibrogenic cytokine TGF-p1
and their role in diagnostics of the development of irreversible morphofunctional changes
in bronchi of smoking adolescents

S. I. lichenko, A. O. Fialkovska, K. V. Skriabina

The aim is to study the relationship between the level of exhaled nitric oxide (FeNO) and the activity of the fibrogenic cytokine
TGF-B1 in blood serum and brush biopsy samples of bronchial mucosa in order to determine their role in the development of
irreversible morphological and functional changes in smoking adolescents.

Materials and methods. 20 adolescent smokers with chronic bronchitis (CB) (average age —17.5 + 0.2 years) were exa-
mined. The comparison group consisted of 37 adolescent smokers without respiratory symptoms (average age —15.9 + 0.2
years) and 15 healthy adolescents, who never smoked (average age —15.9 + 0.4 years). In adolescent smokers the tobacco
smoking status was assessed. To confirm active smoking, the nicotine metabolite cotinine was determined in urine. Instrumental
methods included spirometry, chest X-ray, tracheobronchoscopy. The FeNO level was measured using a Niox Mino. TGF-31
level was determined in the blood serum and brush biopsy samples of the bronchial mucosa.

Results. The FeNO levels were significantly lower in adolescent smokers with CB in comparison with adolescent smokers without
respiratory symptoms (6.1 + 0.3 ppbversus8.8 + 0.6 ppb, P < 0.05). The relationship between the FeNO levels and indicators
of the tobacco smoking status has been established in patients with CB and in asymptomatic smokers. There was a significant
increase in the TGF-B1 levels in the blood serum in patients with CB compared with asymptomatic smokers (478.7 = 57.9 pg/ml
versus 231.5 £ 23.5 pg/ml, P < 0.05). In smoking adolescents a relationship between a FeNO level and an increased activity
of the fibrogenic cytokine TGF-B (r = -0.63; P < 0.05) has been established. In one third of patients the TGF-1 factor was
identified in the bronchial endothelium. The presence of this factor in the bronchial endothelium is a serious prognostic criterion
for the risk of developing “inadequate” pneumofibrosis, which can lead to irreversible remodeling processes in the bronchi.

Conclusions. Determination of FeNO levels and TGF-B1 in the blood serum in smoking adolescents has a reliable diagnostic
value for determining the risk group for the development of irreversible morphological and functional changes in the bronchi
and can improve the efficiency of early diagnosis of chronic respiratory pathology.
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B3anmocBA3b YpOBHA MOHOOKCHAA a30Ta ¢ aKTMBHOCTbIO dubporeHHoro uutokuHa TGF-B1
M UX POAb B AMArHOCTUKE pa3BUTUA He0OpaTUMbIX MOP(HOPYHKLIMOHAALHBIX U3MEHEHUH
OPOHXOB Y KYpALLUX NOAPOCTKOB

C. U. UnbueHko, A. A. dDuankoBcekas, E. B. CkpsabuHa

Llenb paboTbl — 13y4nTb B3aMMOCBS3b YPOBHS OKCMAa a30Ta B KoHAeHcaTe Bbigbixaemoro Bosayxa (FeNO) ¢ akTMBHOCTbIO
¢hubporeHHoro umTokmHa TGF-B1 B CbIBOPOTKE KpOBYM M GpalubronTatax crnmsuctoit 060M04ku BPOHXOB A1 ONpeaeneHus
X PONK B Pa3BUTUM HeOBpaTUMbIX MOPOGYHKLIMOHAMNBHBIX M3MEHEHMIA Y NOAPOCTKOB, KOTOPbIE KYPSIT.

Matepuansi u metoabl. Obcnenosanu 20 NoAPOCTKOB-KYPUIBLUMKOB C AMArHO30M XpoHuyeckuin 6porxut (XB), cpegHuii
BospacT — 17,5 + 0,2 roga. lpynna cpaBHeHnst — 37 NOAPOCTKOB, KOTOPbIE KypsiT, 6e3 pecnmpaTopHbiX CUMNTOMOB (Cpes-
Hu Bospact — 15,9 + 0,2 roga) v 15 300poBbIX NOAPOCTKOB, KOTOPLIE HE KypsAT (cpegHun Bospact — 15,9 + 0,4 roga). Y
MOLPOCTKOB-KYPUIbLLMKOB OLIEHUBANM CTaTyC TabakokypeHusi. [ns NoATBEPXAEHNS aKTUBHOTO TabakoKypeHust onpesensinm
MEeTabonuUT HUKOTUHA KOTUHWH B MoYe. VIHCTpyMeHTanbHble MeToabl MCCREeA0oBaHUS BKIKOYANN CIMPOMETPUIO, PEHTIEHO-
rpacuio opraHoB rpyaHoW nornocTu, Tpaxeobporxockonuto. KoHueHTpaumio FeNO namepsinmn ¢ nomolbto annapata Niox
Mino. Onpezensinm ypoeHb TGF-B1 B cbIBOPOTKe kpoBwW 1 HpalubronTtatax crimsnucTon 060Mmo4ky GPOHXOB, NOMyYEHHBIX
Mp¥ 3HOOCKOMUYECKOM UCCIENOBaHNM.

Pesynbrathbl. YpoBeHb FENO 1OCTOBEPHO HMXe Y KypsiLumx nogpocTkoB ¢ XB No cpaBHEHWIO C aCMNTOMHbBIMM NOAPOCTKaMu
(6,1 + 0,3ppbnpotne 8,8 + 0,6 ppb,p < 0,05). YcraHoBneHa B3ammocasab Mexay yposHem FeNO 1 nokasarensmm craryca
TabakokypeHwus y 60mnbHbIX Xb 1 acuMnTOMHBIX KypunbLuykoB. OTMeYEHO focToBepHOe yBenuyeHmne yposHs TGF-B1 B cbiBo-
poTKe KpoBu Y 60rbHbIX XB M0 CPaBHEHMIO C aCUMMTOMHBIMM Kypurbluvkamu (478,7 + 57,9 nr/mnnpotue 231,5 + 23,5 nr/mn,
p < 0,05). Y nogpocTkoB, KOTOPbIE KypsiT, yCTAHOBMNEHA B3aMMOCBA3b Mexay ypoBHeM FeNO 1 NOBbILIEHHOW aKTUBHOCTbIO
dmbporenHoro untokmHa TGF-B (r = -0,63; p < 0,05). Y TpeTu BonbHbIX B 6pOHXMANbHOM SHAOTENUM UAEHTUDULMPOBAH
daktop TGF-B1. Ero Hannune B GPOHXMANbHOM 3HAOTENUN — CEPLE3HBIA MPOTHOCTUYECKWIA KPUTEPUIA pUCKa PasBUTUS
«HeaeKBaTHOro» NHeBModKbpo3a, YTO MOXET NPUBOAMTBL K HEOBpaTUMbIM PEMOAENPYIOLLMM NpoLeccam B BpoHxax.

BobiBogbl. Onpegenexvie yposHs FENO u TGF-B1 B CbIBOPOTKE KPOBW NOAPOCTKOB-KYPUMbLLUMKOB UMEET JOCTOBEPHYHO
ANarHOCTUYECKYH0 3HAYMMOCTb AMst ONpEeEneHus rpynmbl pucka no pasBuUTUI HeoGpaTUMbIX MOPEOMYHKLMOHAMBHBIX W3-
MeHeHMI B GpoHXaX M MOXET crnocobCTBOBaTb MOBbILLEHWIO APGEKTUBHOCTI PaHHEN ANArHOCTUKI XPOHUYECKOI NaTonorm

OpraHoB AbIXaHus.

XpOHiYHi 3aXBOPIOBAHHS OpraHiB AnxaHHs B AiTed i nig-
NiTKIB — HalcknagHila i HahakTyanbHilwa npobnema
AUTAYOI MyNbMOHONOTIT y 3B’AA3KY 3 iXHBOIO MOLLMPEHICTIO
Ta coLianbHO-eKOHOMIYHOH0 3HauyLLicTio [1].

Y CTPYKTYpi XPOHIYHMX pecnipaTopHUX 3axBOplo-
BaHb y AiTen i Nignitkis ogHe 3 nepLumMx Miclb nocigae
XPOHi4HWiA BporxiT (XB) [2]. MpoBigHy ponb y natore-
Hesi po3BuTKy L€l naTonorii B MigniTKOBOMY BiLli MOXe
BigirpaBaT THOTHOHOKYPIHHS, OCKINbKW OpraHu AWXaHHS
MiAniTKIB — OCHOBHA MiLLIEHb BMIMBY THOTIOHOBOMO UMY
[3]. TroTrOHOBMIA AM MICTUTL GaraTo BinbHWUX pagukanis,
SAKi B AUXanbHUX LLNSXax NOPYLLYIOTb PIBHOBArY B CUCTEMI
OKCMIAHTU — aHTMOKCKUOAHTM» Ta 3yMOBMOTL PO3-
BWUTOK OKCWMAATMBHOTO Ta HITPO30IIbHOMO CTPECy, rocTpe
MOLUKOKEHHS NEreHeBoi TKaHNHN TPaHCOPMYETLCS Y
XPOHIYHWI 3ananbHuii npouec [4].

CyyacHa auTsya nynbMOHOINOris nparHe CBOe4acHo
[iarHoCTyBaTV XPOHiYHi 3aXBOPIOBAHHS OPraHiB ANXaHHs
B [iTE pi3HOrO BiKy Ans 3anobiraHHs iXHbOMY nporpecy-
BaHHI0. LIM MOSICHIOETLCS OHOBMEHHS! Ta PO3LUMPEHHS!
apceHany [iarHOCTUYHUX MEeToAMK AN AUHAMIYHOTO
OLiHIOBaHHS (PYHKLIIOHANbLHOTO CTaHy pecnipaTopHOro
TpakTy. B ocTaHHi poku Bce Binblue yBaru npuainsiots
BMBYEHHIO HeiHBa3MBHUX BGioMapkepis, LLIO JaloTb 3MOry
IAnbepeHLitoBaTN XapakTep YpakeHHs AUXanbHWX LLNs-
XiB, OLLiHIOBATMW iXHiih NPOrHO3, a TaKOX e(PEKTUBHICTb
Tepanii [5].

BumMiptoBaHHsa hpakLii MOHOOKCMAY a30Ty B KOH-
AeHcari nosiTps, Wwo suamxaetocst (FENO), — cyyacHuin
KniHiko-giarHOCTUYHUI METOA, SIKWIA NOPSIA 3 OCHOBHIMM
MEeTOAaMU BU3HAYEHHS! (DYHKLIOHANBHOTO CTaHy Avxanb-
HUX LNSXIB (CnipoMeTpieto Ta NiKgroyMeTpieto) OLiHoe
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naTodisionorivHi npoecy, Lo BiabyBalTbCS B AnXanb-
HUX LLNSXax Mpy PisHUX 3aXBOPIOBaHHSX [6]. MonosHa
AiarHocTnyHa UiHHicTb piBHa FeNO nonsrae B Tomy, Lo
BiH 30aTHWIA NOKa3aTW HasiBHICTb | CTYNiHb 3anarneHHs B
AMXanbHUX LUMSXax.

Y pesynbrarti YACNEeHHUX JOCTiMKEHb BUSIBUNY 3aralib-
Hi 3aKOHOMipHOCTI 3MiHK piBHs FeNO npu pisHux natorno-
riYHMX cTaHax GpoHXonereHeBol cuctemu. [loseaeHo, Lo
moHookeup a3oty (NO), Lo NpoayKyeTbCS B AMXarbHNX
Lunsixax 3anasbHUMM KIiTnHamu (eoanHodinamu, HenTpo-
dhinamu, Makpodparamu), —OAVH i3 MapKepiB €03MHOINb-
HOrO 3anarneHHs AMXarbHWX LLNSIXIB, SIKUIA BUKOPUCTOBYHOTb
ANS JiarHOCTUKK Ta OLHIOBaHHS! €(DEKTUBHOCTI BasnCHOI
Tepanii 6poHxiansHoi acTmu [7,8]. BctaHoBUNM Takox,
Lo pieeHb FENO 3HMXyeTLCA Npy NereHeBil rinepTeHsii,
NEPBUHHIN LMMiapHin AnCKiHesii Ta Mykosicumnaosi [9].
OTpumanu cynepednusi pesynstat [OCHimKeHb PiBHS
FeNO B gopocnux npu XpoHiYHOMY 06CTPYKTUBHOMY
3axsoptoBaHHi nereHb (XO3[T) [10,11]. Ane BusHauvny,
LLIO THOTIOHOKYPIHHS Ta BaXKKICTb Nepebiry 3aXBOpHOBaHHS —
HaNBaXMMBILLI (haKTopM, LLO BNNMBAOTL Ha LieN NOKa3HUK.

€ 4Mmano [okasiB Ha MiATBEPMKEHHS MNOTE3N Npo Te,
Lo BinbHI pagykany, 3okpema NO, BigirpatoTb BBy
porib y po3BUTKY (hibPO3y fereHiB, NiACKIIOYM EKCMPECito
TpaHcdopmyrouoro dhaktopy pocty B1 (TGF-B1) y nerexe-
Byx (pibpobnactax [12]. TGF-B1 —oauH i3 yHiBepcanbHmx
MapKepiB, LLIO Alie Ha npouecy nponidepaLii gibpobnacTis,
CVHTE3 KOMMOHEHTIB EKCTPaLIENtoNsApHOro MaTpukca Ta
koonepalito kniTuH 3ananenHs. TGF-B1 € cibporeHHm
LIMTOKIHOM, LLIO CTUMYIHOE 3MiHY CTPYKTYPM CTiHKM OpOHXa,
oro pemogentoBaHHs. Lis mopdponoriyHa nepebynosa
y CTiHUi BpoHxa Npu3BOAMTL [0 PO3BUTKY HE3BOPOTHOI
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06CTPYKUIT AnMXanbHUX LUMSXIB, WO NEXUTL B OCHOBI Na-
ToreHesy XO3/1. TGF-B1 Bigirpae Haa3BM4aiHO BaXnvBy
ponb Yy PO3BUTKY NereHeBoro iibposy 1 MOTeHLitoBaHHi
anonTosy 6poHxianbHUX enitenianbHUX KNiTuH [13].

Omxe, pocnigpkeHHs pisHiB FeNO ta TGF-1 mae
ynmarne npakTU4HE 3HaYEHHS A1st AjarHOCTUKM XPOHIYHUX
3aXBOPIOBaHb OpraHiB AuxaHHs. Ane BigoMocTen npo
gocnigpxenHs piHiB FeNO Tta TGF-B1 y migniTkiB, siKi
KypsiTb, y Cy4acHi HayKoBIl NiTepaTypi Manxe HeMae, a
Lii acreKkTV BaXI1Bi ANs PO3YMiHHA MexXaHi3miB BMivBy
TIOTHOHOKYPIHHA B MONOZOMY Bili Ha npouecu ¢opmy-
BaHHs XB i XO3/1.

MeTta pobotu

BuBYMTK B3aEMO3B’A30K PiBHS MOHOOKCUAY a30Ty B
KOHAEeHcaTi MOBITPS, IO BUAMXAETHCS, 3 aKTUBHICTIO
¢hibporeHHoro uutokiHy TGF-B1 y cupoBartui kposi Ta
6paLubionTarax crm3oBoi 060NOHKM GPOHXIB ANs BU3HA-
YEHHS1 iXHBOI POsTi B PO3BUTKY HE3BOPOTHUX MOPCHOYHK-
LioHanbHUX 3MiH y NiAniTKiB, SKi KypsiTh.

Marepianu i meToAU AOCAIAKEHHA

Mig cnoctepexeHHsm nepebysanu 72 nigniTku BikOoM
14-18 pokiB. OcHoBHa rpyna Bkntoyana 20 oci6, ski
KypsiTb, i3 AiarHO30M XPOHIYHMIN BPOHXIT (CepenHin Bik —
17,5 £ 0,2 poky); rpyna nopiBHsaHHA — 37 nigniTkis,
AKi KypsTb, 6€3 pecnipaTopHUx CUMNTOMIB (CepeaHin
Bik —15,9 + 0,2 poky)i 15 300poBUX OCID, SIKi HE KYpATb
(cepepnin Bik — 15,9 + 0,4 poky).

KpuTepii 3amyyeHHst B OCHOBHY rpyny — Bik Big 14 0o
18 pokiB, AiarHocToBaHui XBb y nepiofi pemicii 0CHOBHOMO
3aXBOPOBAHHS.

KpuTepii BUKMIOYEHHS! — HasiBHICTb CradKoBoi abo
BpOXeHoi natonorii 6poHxiB i nereHb (GpoHxianbHoOT
acTMK, MyKOBICLIMA03Y, NEPBYHHOI LiniapHOT AUCKIHESii,
aediunty anbga-1-aHTUTPUNCUHY, BPOAXKEHUX Bag
po3BUTKY BpOHXIB i NEreHsb), AiarHOCTOBaHa racTpoeso-
(hareanbHa pedrtokcHa xBopoba, iMyHoAedILMTHI cTaH,
BPOIKEHI Bagm cepus.

Bepudikauito giarHosis peumanBHuin BpoHxiT i Xb
BMKOHanM Ha nigctasi Hakady MO3 Ykpainm Ne 18 Big
13.01.2005 p. «[Mpo 3aTBEpAKEHHS [POTOKONIB HAAAHHS
MEAMYHOI JOonoMOrn OiTam 3a cneuianbHicTio «uTs-
Yya nyrbMOHOMOriA» Ta HOBOI KMiHIYHOI Knacudikauii
6poHXiTiB y AiTen, Wwo yxeaneHa Ha Xl 3'i3gi nepiatpis i
3atBepmxeHa MO3 Ykpainu (2016 p.).

Kputepii XBb — HasiBHICTb NPOLYKTUBHOIO KaLLIO
MPOTAMOM KifbKOX MiCALiB YNPOAOBX 2 POKIB, MOCTiMHi
pisHokaniGepHi BONOri XpUnu B nerensix, 2—3 3arocTpeHHs
Ha pik NPOTAroM 2 pokiB, 36epexeHHst y hasi peMicii 03HaKk
NopyLLEeHHs BeHTUNsALii nereHb (kog 3a MKX-10 — J41).

Y nigniTkiB-KypLiB OL{iHIOBaNW BiK NOYaTKy, CTax Ky-
PiHHS, KiNbKICTb BUKYpeHUX 3a Aoby curaper.

AHania cratycy TIOTIOHOKYPIHHS BKOYaB:

— OLiHIOBaHHS TIOTIOHOKYPIHHSA SK hakTopa puaunky
PO3BUTKY 3aXBOPIOBaHHS 3 PO3paxyHKOM iHAEKCY KypLs
(IK) 32 hopmyroro: KinbKicTb BUKYpeHWX 3a J00y curapeT
x 12 micaui y pouyj, siki nignitok kypus (IK >140 —KypiHHS
CTaHoBWTb pu3uk woao po3sutky XO3JT; IK >240 — ky-
PiHHA HeMWHYYe npu3seae Ao po3suTky XO3JT);
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— MOKa3HWK «nauka/poku» B 0CiB, SIKi Kypunu LLoaeH-
HO, 0BumcntoBany 3a hoPMYIOHO: KiNnbKiCTb BUKYPEHWX 3a
[00y curapeT X KinbKicTb pokiB naniHHs / 20;

[Ons nigTBepAXeHHS akTWBHOTO THOTOHOKYPIHHS
BM3HaYanu MeTaboniT HIKOTUHY KOTWHIH Y paHKOBIN cevi
3a JONOMOrol TecT-CMYXOoK «KpeatnsMI1-kOTUHUHY
(TOB «[lMpownssoacTBeHHble bro-MeauumHckme TexHo-
noruny, Mocksa, P®). Yac aHanisy — 5 xB, YyTnuBiCTb
BM3HAYeHHs (MiHiManbHa KOHLUEHTpauis) ctaHoBuTb 200
HI/MI KOTWHIHY.

IHCTpyMeHTanbHi MeTOAN OOCHIMKEHHS BKMOYanm
CMipoOMETpito, peHTreHorpadito opraHiB rpyaHOI MOPOX-
HUHK, chibpoTpaxeobpoHxockonito (PTEC).

CnipoMeTpUYHI BUMIPIOBaHHS 34iMCHAIN Ha Cy4YacHo-
my cniporpaci MicroLab 3500 MK8 (Benuka BputaHis)
3a 3aranbHOMPUIHATO METOAMKOI 3 BU3HAYEHHSM
LUBMAKICHMX Ta 00’EMHMX MOKa3HWKIB. Ans OLiHIOBAHHS
3BOPOTHOCTI BpoHXiansHOi 06CTPYKLi 3aiNCHI0BaNM dap-
makororiyHy npoby 3 canbbyTamornom 3rigHO 3 YHHUMU
pekoMeHaaLisMu.

PeHTreHorpadito opraHiB rpygHoi NOpOXHUHK
BMKOHaNMM Ha peHTreH-anapati OPERA RT20 (Itanis)
3a cTaHgapTHol Mmetogukow. Ana ®TBC BukopucTo-
ByBanu ibpobpoHxockon cipmn Olympus, mogenb
BF type MP 60 (AnoHist). KoHueHTpauito FeNO Bu3Ha-
yanu 3a gonomorot anapata Niox Mino (Aerocrine,
LBewjs).

Marepian ans iMyHOUMTONOrIYHOTO AOCHIZXEH-
HA — Opawbioncii, oTpuMaHi nig Yac eHAOCKoNiYHOro
LOCRIIKEHHS! LLNSIXOM BigOMTKY Bif Cri3oBoi 060MOHKM
6poHxiB nignitkiB i3 Xb y nepiogi kniHivHOI pemicii. Ak
NEPBUHHI BUKOPWCTOBYBANIM MOHOKIIOHANbHI aHTUTINa
Ao B-dpakuii TGF (perynatoprui noninentug B-tvn
peuenTopig, niodinisat NCL-TGF-$3, dipma NovoCastra).
IHkyGauito 3aificHMNM B Kamepax 3a Temnepatypwu
23-25 °C npotsrom 30 xBunuH. Tutp aHTuTin gobupanm
iHOMBIZYaNbHO A4S KOXXHOrO Mapkepa 3rifHo 3 BUMOramu
cneumdikaii. AHTUTINA po3BoAMAY 3a AONOMOTOH0 cre-
uianbHoro po34nHy (antibody diluent) y cniBBigHOLWEHHI
1:350. Micnst nepBMHHMX aHTUTIN — iHKy6aLlis B kamepax
A0 30 xBWWH, @ NOTiM MPOMUBaHHS B BycepHomy pos-
YMHI. lgeHTudpikauito peakuii BUKOHANW 3 HaHECEHHAM
xpomoreHa DAB (miamiHo6eH3nauHy) Mig KOHTponem
mikpockona Big 20 cekyHa Ao 3 XBuIuH. TpoaykT pe-
aKuii MaB KOPUYHEBUI KOMIp i3 po3TaLlyBaHHAM MITK/ B
aapi abo Ha MemOpaHi. AHTUreHHi getepmiHaHTu B-TGF
nokanisysanucb Ha MembpaHi, cybmembpaHHo Ta B Ly-
Tonnasami. [ing KoxHoOro Mapkepa 34iNCHUIN KOHTPOMbHI
LOCTIMKEHHS, WD He oTpUMaTK NceBLONO3UTUBHWIA
abo ncesOoHeraTMBHUIA pe3ynbrat. Ans audepeHuiauii
CTPYKTYP TKaHUHU MaTepian [ofaTkoBo 3abapentoBanu
remarokcuniHom Maepa npotarom 1-3 xsunuH. Mapa-
nenbHO aHaniyBanu eHOOCKOMIYHY XapaKTepucTuKy
6poHxiB. PiBeHb CUPOBaTKOBOrO TpaHCHOPMYHOro
dhaktopa pocty 1 (TGF-1) B3Ha4anm MeTogom iMyHo-
¢hepmeHTHOrO aHanisy. BukoprcToByBanm TecT-cucTemMm
«DRG TGF-B1 ELISA» (CLLA).

CraTtncTuyHe onpaLoBaHHS pe3ynbTarTiB 34iCHUNK,
BUKOpMCTaBLLM NakeT nporpam Statistica 6.1 (niLeHsinHui
Ne AGAR909E415822FA). s KinbKiCHUX napameTpis
BWKOHaNM nepeBipKy Ha BiAMOBIAHICTb 3akoHy [ayca 3a
kputepismm Konmoroposa—CmupHoBa, Jlinnedopca,
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. Xapaktepuctuka ctatycy TIOTIOHOKYPIHHS B MiANITKIB, SKi KypsTb,
OCHOBHOI rpynu Ta rpynu nopisHsiHHs, Me (Q25; Q75)

Moka3HUKKM, OANHMLI BAMipIOBaHHS AcumnTomHi kypui | Mignitkn 3 XB
(n = 37) (n = 20)

Bik no4atky naniHHs, poku

Crax akTUBHOTO TIOTIOHOKYPIHHSI, POk
KinbkicTb BUKypeHUX 3a 40Dy curaper, L.

IHpeke kypus
IMokasHuk «nayka/pokn»

14,0 (13,0;150) 14,0 (120;140)  >0,05
2,0 (1,0;2,0) 4,0 (3,0;5,5) <0,05
7.0 (5,0; 10,0) 10,0 (10,0;135)  <0,05
84,0 (60,0; 120,0)  120,0 (120,0; 162,0) <0,05
0,50 (0,25;1,00) 2,00 (1,50;3,25)  <0,05

Tabnuus 2. MNopiBHAHHSA CNIPOMETPUYHUX NOKA3HUKIB Y MiAMITKIB, SIKi KypsiTh,
OCHOBHOI rpynu Ta rpynu nopiBHsHHA, M + m

Moka3HUKKU, OAUHULI BUMiPIOBaHHSA Acumn'romm Kypui I'Il,anrKM 3 Xb
(n= 37) (n = 20)

FEV1, %
FVC, %
FEV1/FVC, %
PEF, %

100,3 + 79,5 ¢ <0,05
1064 + 2,3 82,0 36 <0,05
925+ 15 98,1 + 22 <0,05
833 + 2,7 74,8 + 3,1 <0,05

192 ISSN 2306-80.

LWanipo-Binka. Mpu HopmanbHOMY po3nogini 3Ha4YeHb
napameTpiB BU3Ha4anm cepeaHe apudMeTNyHE 3HaYEHHS
(M) i roro cTaHgapTHy noxubky (m). AKLLO po3nogin Bia-
Pi3HSIBCA BiZl HOPMarbHOro, po3paxoByBanu megiaHy (Me)
1 iHTEpKBapTUNBbHWIA po3max (25 %; 75 %). OuiHioBanu
3HaYyLLICTb BiAMIHHOCTEV NOKA3HWKIB 3@ LONOMOIOH Kpu-
TepiiB CTbtogeHTa (t) a6o ManHa—BiTHi (U). HasiBHicTb i
LLiNbHICTb B3aEMO3B'sI3KIB Mixx MapaMeTpamm BCTaHOBHHO-
Banu 3a pesynsratamu KopensuinHoro aHanisy lMipcoHa
(r). Ains BCiX BMAIB @Hanidy KpUTUYHWIA PiBEHb 3HAYYLLOCTI
(p) craHoBwmB <0,05.

[nsa ouiHOBaHHS AiarHOCTUYHOT €(DEKTUBHOCTI
nokasHukiB BukopuctoByeanu ROC-aHani3 i3 BusHayeH-
Ham mnowi nig ROC-kpueoto (AUC), 3a pesynsratom
BM3Ha4anm sKiCTb AiarHoCTU4HOI moaeni. 3a gonomo-
TOK0 MOPOroBOr0 3HaYEHHs1 PO3PaxoByBany YyTnMBICTb,
CrneundiYHICTb, MO3UTUBHY Ta HEraTUBHY MPOrHOCTUYHY
UiHHicTb. MMig yac ROC-aHanisy nokasHuKiB BU3HAYMIM
ONTUMarbHi NOPOroBi 3HA4YEHHS A1t MaKCUManbHOI CyMu
YYTNMUBOCTI Ta CrneumivHOCTI.

[locnimKkeHHs 3aiCH1N 3 J03BOSTY NOKanbHOI KOMiICT
3 NMUTaHb GioMeaunyHOT eTUKKX BiAMOBiOHO A0 TFOMOBHUX
MOparbHO-ETUMHIIX MPVHLMNIB, BUMOT LOAO AOTPUMAHHS
npas, iHTEPECIB Ta 0COBUCTOI MAHOCTI y4acHWKiB gocni-
IDKEHHS, Lo 3a6e3neyeHi HopMaTUBHYMU JOKYMEHTaMMU:
lenbCiHCbKO Aeknapauieto, KoHeeHLjeto Pagu €sponn
npo npasa NanHU Ta GiomMeanLmMHy, SAKICHO KMiHIYHO
npaktukoto (GCP), 3aranbHot fgeknapauieto npo Gio-
eTuky i npasa nroguHn FOHECKO, KoHcTtuTyuieto Ykpainm
(ct. 3,21, 24, 28, 32), OcHoBaMy 3aKOHOAABCTBA YKpaiHm
NpO OXOPOHY 3A0poB's (CT. 43.1, 44.1).

PesyAbTati

Mig yac aHanidy BMICTY KOTWHIHY B CeYi BCTAHOBWIUL: B
nigniTkie, siKi KypsiTb, HAsIBHICTb LibOro MeTabonity Bu-
3HayeHa y 100 % Bunagkis. Y BCix 06CTEXEHNX, SKi He
KYpsiTb, KOTUHIH-TECT HEraTMBHUIA.

AHania ctaTtycy TIOTIOHOKYpiHHS B NiANITKIB i3 rpyn
JocnipxeHHs (mabn. 1) nokasas, L0 Bik NOYaTKY THOTHO-
HOKYPIHHS B HUX He BiApisHaBcs. Ane B nauieHTis i3 Xb
NOPIBHSIHO 3 aCUMNTOMHUMM KypLsMU BABIYI GinbLunii
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CTax TIOTIOHOKYPIHHSA (p < 0,05), 3a foby BOHW BUKY-
ptoBanu B 1,4 pasa Ginblue curapert, HbX acCUMNTOMHI
kypui (p < 0,05).

OuijntoBanHs IK i nokasHuka «nadka/poku» nokasa-
10: B NignitkiB i3 Xb Ui NOKa3HWKK BIpOrigHO BWMLLi, HiK
B acumnToMHKX Kypuis (B 1,4 i 4,0 pa3a BignosigHo;
p < 0,05). Bigomo, wo B gopocnux IK noHag 140 i
MOKa3HWK «nadka/pokn» noHag 10 — BiporigHi chakTopm
puanky po3sutky XO31[14]. ¥ 30,0 % xBopwux Ha XB IK
nepesuwlysas 140, LWo Hagani Bkasye Ha BKpaw BUCOKUI
pu3nk possuTky XOS3T.

Pesynbraty cnipOMETpMYHOro AOCRIAKEHHS MOKa-
3anu BiporigHe 3HWXEHHS B MigniTkie i3 Xb nopiBHsHO 3
ACUMMTOMHUMMU KYpLSMW CepefHiX 3Ha4eHb MOKa3HWKIB
FEV1 (Ha 20,7 %;p < 0,05),FVC (Ha22,9%;p < 0,05),
PEF (Ha 10,2 %; p < 0,05). AHani3 cepeaHix 3Ha4yeHb
nokasHuka FEV1 y nignitkie i3 Xb go Ta nicna npobu 3
BGPOHXOMITUKOM He NoKa3aB HasiBHICTb BiPOriAHMX BiAMiH-
HocTen (79,5 = 2,7 %npotn 81,3 £ 3,6 %;p > 0,05),
LU0 CBIAYNTb NPO HE3BOPOTHI 3MiHW NPOXiAHOCTI GPOHXIB
(mabn. 2).

Pesynirat gocnimkenHs Bmicty FeNO nokasanu: B
aCMMMTOMHUX KYPLIiB MOr0 piBEHb BIPOTiAHO HXKYMIA MOPIB-
HSHO 3i 300POBVMM MIATITKAMK, SKi He KypsiTb, —8,8 + 0,6
ppb npot 12,0 + 0,2 ppb (p < 0,001) (puc. 7).

Y nignitkis i3 Xb pisHi FeNO BiporigHo Hvxui nopis-
HSIHO 3 aCUMNTOMHUMM Kypuamu — 6,1 + 0,3 ppb npoTu
8,8 + 0,6 ppb (puc. 1).

3a ponomoroto ROC-aHanidy B13Hauunv onTumMarb-
He noporoBe 3HaveHHs FeNO y nignitkis, ski KypsTb,
ans piarHoctvkn Xb — 6 ppb. OTpumanu Taki nokas-
HUKW [iarHOCTWYHOI UiHHOCTI: YyTnuBicTb — 90,0 %,
cneumngiyHictb — 95,0 %, NO3MTUBHE NPOrHOCTUYHE
3HayeHHs1 — 80,0 %, HeraTBHE NPOTHOCTUYHE 3HAYEH-
HA —94,6 %, nnowwa nig kpusoto (AUC) —0,935 (95 %
[l 0,864-1,000).

KopensuiiiHnii aHanis nokasas, Wwo piseHb FENO
3anexuTb Bif NOKA3HWKIB CTaTyCy TIOTIOHOKYPIHHS Y
xBopux Ha XB Ta acUMNTOMHMX KypUiB: Bif KiflbKOCTi
BUKYPEHUX 3a poby curapet (r = -0,81, r = -0,72
BignosigHo; p < 0,01), IK (r = -0,81, r = -0,72 Bigno-
BigHO; p < 0,01), nokasHuka «nadka/poku» (r = -0,85,

= -0,75 BignosigHo; p < 0,01).

AHania cepeaHix nokasHwikis pisHs TGF-B1y cuposa-
TUi KPOBI BUSIBMB BIPOriHE NOro NiABULLEHHS Y XBOPUX Ha
XB nopiBHSAHO 3 aCMMNTOMHUMY Kypusamm (478,7 + 57,9
nr/mn npotn 231,5 + 23,5 nr/mn; p < 0,05), wo moxe
CBiAYMTY NPO aKTWBHICTb iBPO3HNX MpoLIECIB.

IMyHouMTOXIMIYHMI aHani3 Gpalubioncii cnn3oBoi
o60onoHkn BpoHxiB y NianiTkie i3 Xb BUSBMB BUpaXeHy
MMOCKOKNITUHHY MeTannasito GpoHxianbHOro enitenito,
LU0 € paHHBO 03HAKOK pemoaeniHry 6poHxiB. Y TpeTu-
HW XBOPUX Y BPOHXiansHOMy eHpoTenii ineHTudikysanm
daktop TGF-B1 (puc. 2). Moro HasiBHicTb y GpoHXians-
HOMY eHZoTenii — BaX1BWA NPOrHOCTUYHUI KpUTEPIN
pU3NKy PO3BUTKY «HeafeksaTHoro» ibposy, Lo Moxe
NPU3BOAUTM OO HE3BOPOTHUX PEMOZENOBANbHIUX Npo-
LeciB y OpoHxax.

PieHb TGF-B1 y kpoBi nigniTkig, siki Manu nosuTue-
Hy eKcnpecito B eHaoTenii 6poHxis, nig vyac imyHouuTo-
XiMIYHOTO aHaniay BipOrigHO BULLMIA, HiX Y rpyni OiTexn,
y KOTpUX Lel ¢aktop He igeHTudikysanu (736,0 +
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22,7nr/mnTa350,1 + 54,1nr/mn;p < 0,001),aTakoxno-

PIBHSIHO 3 aCUMNTOMHMMM Kypusamu (231,5 + 23,5 nr/mn, 16,0
p < 0,001). 12,0402
3a ponomoroto ROC-aHaniay Bu3Hauunm ontumans- 12,0
He noporoBe 3HauyeHHs TGF-B1 y kposi nigniTkie, sk - 8,8+0,6*
Kypsitb, ans giarHoctkn Xb — 372,9 nr/mn. Otpumanu c&)_ 8.0 6.1+03#
Taki MOKa3HWKW OiarHOCTUYHOI LiHHOCTI: YyTNuBICTb — z
88,9 %, cneumngivHicte — 77,8 %, NO3MTUBHE NPOrHOC- - 40
TWYHE 3HayYeHHs1 — 66,7 %, HeraTUBHE MPOrHOCTUYHE
3HayeHHs — 77,8 %, nnowa nig kpueoto (AUC) — 0,778 0.0
(95 % 11 0,610-0,945) (puc. 3). 3a0poBi NianiTkn AcMNTOMHI Kypui Mignitkn 3 XB

KopensuiHuin aHani3 nokasas CUSbHUIA HEraTUBHUNA
B3aeMO03B's130K MixX piBHAMM TGF-B1i FeNO (r = -0,63;
p < 0,05).

Puc. 1. Pieri FeNO (ppb) y nianiTkie 0CHOBHOI rpynu Ta rpynu NOpiBHSHHS.

*: BIPOriHICTb Pi3HWL NOKa3HWKIB 30OPOBMX MIANITKIB Ta aCUMNTOMHWX KypLiB; #: BiporigHiCTb
Pi3HULi NOKa3HWKiIB aCMNTOMHUX KypLiB i migniTkis i3 Xb.

06roBopeHHA

Pesynbratv gocnimkeHHs nokasanu: TIOTHHOKYPIHHS
BMMBae Ha piBeHb FeNO, BiporigHO 3HUXYH04M 110T0 i B
xBopux Ha Xb, i B pecnipaTtopHO acCUMNTOMHYX NiAnNITKIB,
K KypsiTb. BeTaHoBunv, wo piseHb FeNO 3anexuTs Bifg,
MOKa3HWKIB CTaTYCy THOTOHOKYPIHHS: KiNbKOCTI BUKYPEHUX
3a noby curaper, IK i nokasHmka «navka/pokmy». SHKEHHS
piBHa FENO B pecnipaTopHO acCMMNTOMHWX MiANITKIB, SKi
KypsiTb, MOXE 3yMOBIHOBATUCS HASIBHICTIO B THOTHOHOBOMY
ZUMi BUCOKMX KOHLIEHTPALM aKTUBHUX (DOPM KWUCHHO, LLIO
B3aemopitoTk i3 NO Ta yTBopiotoTh NO,~, BHUKEHHSIM ak-
TmBHOCTI NO-C1HTa3 3a TUMOM 3BOPOTHOTO 3B’s13Ky Yepe3
BVCOKMI YMICT OKCWAY @30Ty B THOTHOHOBOMY [MMi, & TAKOX
6e3nocepenHiM TOKCUYHUM ypaxxeHHsIM NO-npoaykyro4mnx
KniTuH y kypuis [11]. BctaHoBMAW, LLO Npy 0OAHOMY BAUXY
TIOTIOHOBOMO AMMY B OpraHiam IOAMHM MOTpanmnsioTh
maiike 5000 pisHux ximivHux cnonyk, 107 monekyn
BINIbHUX pagvKkanis, a TakoX akTUBHI (DOPMU KVCHHO, L0
yBoptotoTbest 3 NO/NO, npu B3aemofii 3 peakTUBHAMM

Puc. 2. BupaxeHa noauTuBHa MembpaHHa Ta LMTOnna3MatiiHa peakuis enitenianbHuX KniTuH
6poHxie i3 TGF-B1. ImyHoumTonoriuHuit meTog, niodinisat NCL-TGF-B (NovoCastra), Bisyanisais

cknagHvikamm gumy [15]. Y xBopux Ha XB 3HIDKEHHS piBHS DAB. 36.: x1000.
FeNO, nMoBipHO, CBIQYUTL NPO BUCHAKEHHS KOMMEH-
CaTOPHMX MEXaHi3MiB 1oro npoayKuii. 10 -

Ak Bigomo, NO Mae BaxnviBe 3Ha4eHHs B perynsji
dyHKUIT nereHb i naTodisionorii 3axBoproBaHb AnXasbHOT
cuctemn. NO — yHikanbHa 6aratohyHKLioHansHa Mone-
Kyna, Lo 6epe y4acTtb y POpMyBaHHi iMyHHOrO 3aXM1CTY, 08
Mage NpsIMUI NPOTUMIKPOBHWIA BNIMB, NOTYXXHY aHTUOKCU-
JaHTHy fijto, BNnvBae Ha audepeHuiadito T-nimdouuTis,
npurHivye npoaykuito IHO-y Towwo. Y anxanbHuX Wwisxax

NO 4nHMTL GpoHXOaMNATYHOYY Aito, WO NPU3BOAUTL [0 06
MOMIpHOro po3cnabneHHs rmagkux M'a3iB 30ebinbLuioro 2
BEMNuK1X GPOHXIB, BNNMBAE Ha TOHYC NEreHeBuX CYANH, g
CTUMYTIOE CEKPELLito MYLIMHY Ta MyKOLMMiapHUI KNipeHc. = 04

NO peryntoe MexaHiamu anonToay, Lo Bifirpae BaXMBY

pornb y npoLeci caHoreHesy iHPeKLINHUX 3aXBOptoBaHb

pecnipatopHoro TpakTy [10,15]. Cnektp 6ionoriyHoi fji

NO 3anexwuTb Bif 10ro KOHLEHTpaLi. Y 300poBUX nogen 0,2

piseHb FeNO konusaeTbes Big 10 ppb o 20 ppb, skwo

[OTPVUMaHi CTaHAapT! MOro BUMIPIOBAHHS, PEKOMEH-

[oBaHi AMepuKaHCbKUM TopakanbHUM TOBapuUCTBOM

(ATS)[16]. 0.0
Ockinbkn NO Bigirpae BaxnuBy ponb y MexaHiamax

6UTTS BilOK, ranbMyBaHHs! AOr0 eHI0reHHOTo YTBOPEH-

HA B peC.I'IIpaTOpHOI\./Iy TPaKT! CTIpMHHAC I'IOpyl%JeHHF.I. Puc. 3. ROC-kpuBa TecTy NporHo3ysaHHs He3BOPOTHIX MOPODYHKLIOHANBHIX 3MiH BPOHXIB Y

MYyKOLMITIApHOTO KNIPEHCY, PO3BUTOK MyKOLUITIapHOI nigniTkis-kypuie 3a pisHem TGF-B1 y kpoi.

HefoCTaTHOCTI, BUHUKHEHHS MYyKOCTa3y, MiCLeBOro
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iMyHOZEe(iLMTY, CTBOPIOOYM YMOBM A5 PO3BUTKY XPO-
HIYHOI iHeKLUiT AnxanbHUX Wnaxis i Qikcauii 3ananex-
HSi. XPOHiYHMIA 3ananbHUiA NpoLec pecnipaTopHOro
TPaKTy CynpoBOXYeTbCA 30inbLueHHsm npogykuii NG,
NG-gumetun-L-apriHiny (ADMA), skuii € npupogHuM
iHridiTopom NO-cuHTas. MigeuieHHs reHepadii ADMA
NPU3BOANTL A0 3MeHLLeHHs BupobneHHs NO Ta 36inb-
LUEeHHS1 MPOAYKLii NepOKCUHITPUTY, WO € BionorivyHnm
MapKepoM HeWTpoinbHOro 3ananeHHs. Hagnuiwok
ADMA Ta 3HmkeHHs piBHsE NO iHAYKytOTb CMHTE3 Kona-
reHy B pecnipaTopHOMY TpakTi, 3yMOBIIOKTb peMoze-
MioBaHHS GpoHXianbHUX CTiHOK [15].

BinbHi pagukanu, sk-ot NO, BigirpatoTb Baxnmy
porb y po3BuUTKY (hibpo3y nereHis, NiACUIIO0YM ekcrpe-
cito TGF-B1y nereHeBwx hibpobnactax [12]. Noguchi S.
et al. ekcnepumeHTanbHO BCTAHOBUMW: B MULLEN, AKi
no36aeneri NO-cuHTas, piBeHb ekcnpecii IL-6, IL-16,
®HM-a, TGF-B1 i konareHy | TMNy iCTOTHO BULLWIA, HiX Y
MULLIE AWIKOTO TUMY, @ piBEHb eKcrpecii aHTMdibpo3Horo
umTokiHy IFN-y cyTTeBO HUxunin. OTxe, CTyniHb 3ananb-
HUX | PiBPO3HMX 3MIH Y HIX TaKOX BINbLUNIA, HiX Y TBAPUH
Avkoro tuny [17].

£k nokasasno Halle AOCHiMKEHHS, HU3bki piBHi FENO
KopentoBanu 3 Buwumu pisHsmm TGF-B1 (r = -0,93;
p < 0,05). BusHaumnu, wo y xsopwx Ha XB cepenHi no-
KasHuku piBHa TGF-B1 y cupoBaTtLi KpOBi BiporiaHO BULL
MNOPIBHSIHO 3 aCUMMNTOMHUMW KypLSIMU. Y TPETUHU XBOPHX
Ha XB y GpoHxianbHOMY eHpoTenii ineHTudikyBanu
daktop TGF-B1, skMin € 03HAKOK HE3BOPOTHUX PEMO-
AynioBarnbHUX npouecis y 6poHxax. MNigBuLeHHs piBHS
TpaHcopMyBasbHOro hakTopa pocTy B CMpOBATLi KPOBI
nigniTkie i3 Xb Mae BiporigHe AiarHOCTUYHE 3HaYeHHs Anst
BU3HAYEHHS TPYMNN PU3MKY LLIOAO PO3BUTKY HE3BOPOTHIMX
MOPOYHKLIOHAMBHMX 3MiH Y NereHsx.

OTxe, pesynbTaTi JOCHIMKEHHS NiATBEPAXYOTb
diarHoctuyHy 3Hauyulicte FeNO i TGF-B1 y nigniTkis,
AKi KypsiTb. BusHaueHHs pisHa FeNO B komnnekci 3
OCHOBHUMW MEeTOZaMM OLiHIOBaHHSA (hyHKLIOHaNbHOrO
CTaHy OuXanbHUX LUMSXIB MOXKE CMPUATW NiABULLEHHIO
eheKTMBHOCTI paHHbOI AiarHOCTUKM XPOHIYHOI naTonorii
OpraHiB AnxaHHs B AiTeN i nianiTkis.

BucHOBKU

1. PiBeHb MOHOOKCKIY @30Ty B KOHAEHCaTi NOBITPS,
Lo BUAMXaeTbes, BiporiaHo (p < 0,05) Hyxumi y nignit-
KiB-KYPLYiB i3 XPOHiI4YHMM GPOHXITOM. IMOBIPHO, LiE CBIAYMTb
NPO BUCHAXEHHS KOMMEHCATOPHUX MEXaHi3MiB 1oro
npoaykuii. Buseunum B3aemo3s’s3ok Mix pisHem FeNO Ta
MoKasHVKamm CTaTycy TIOTHOHOKYPIHHS y XBopux Ha Xb Ta
aCYMNTOMHUX KypLIB.

2. BusHaumnu BiporigHe 36inbLuerHs piBHs TGF-B1
y C1poBaTLi kpoBi xBopyx Ha Xb NOpiBHAHO 3 aCMMNTOM-
Humu kypuamu (484,9 + 80,4 nr/mnnpotn 2253 + 35,8
nr/mn; p < 0,05), Wo MOXe CBIQYMTU NPO aKTUBHICTb
(hibposHMX NpoLecis.

3. Y TpetnHn xBopux Ha Xb y GpoHXianbHOMYy eH-
gotenii ineHTudikysanu daktop TGF-1 y pesynbrari
iMyHoricToximMiYHMX focnimkeHb BpalubionTartiB. PiBeHb
TGF-B y KpoBi Lyx NiANITKIB BIPOTiAHO BULLMIA, HiX Y rpyni
XBOpWX, B SKVX Liel dakTop He Busiunmn (736,0 + 37,3
nr/mn npotn 359,4 + 74,5 nr/mn; p < 0,05).
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4.Y rpyni NigniTKiB-KypLIB BU3HAYMNM B3AEMO3B'A30K
MiX HU3bKUM PIBHEM MOHOOKCMOY a30Ty B KOHAeHcaTi
NOBITPS, LLO BUAMXAETLCS, Ta NiABULLEHOK aKTUBHICTIO
¢hibporenHoro uutokivy TGF-B (r = -0,63; p < 0,05).

5. BusHayeHHst piBHa FeNO Ta TGF-B1 y cupoBarui
KPOBI NiANITKiB, AKi KypsATb, Ma€ BiporigHe AiarHOCTUYHE
3HAYEHHS! AN BCTAHOBIIEHHS rPYN PU3NKY LLIOAO PO3BMUT-
Ky HE3BOPOTHMX MOP(HOYHKLIIOHANBHWX 3MiH y BpoHXaX,
a TakoX MoXe CnpusTU NiABULLEHHIO e(DeKTUBHOCTI paH-
HbOI AiarHOCTWKW XPOHIYHOT MaTonorii OpraHiB AMXaHHS.

MepcnekTnBM NnoganbLUMX AOCNIAXKEHb NOMsraloTb
Yy po3pobneHHi iHavBiayanbHUX NPoinakTUYHMX Nporpam
ANS NaUEHTIB i3 BUCOKMM PU3MKOM XPOHIYHOI GpoHXone-
reHeBoi naTosorii.
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MeTa po6oTK — 32 JOMOMOIOK0 KNAcTepHOro aHaniay KracudikyBati KniHiko-nabopaTopHi nokasHukwW AiTen BikoM Big 6 Ao
24 micsuiB i3 rOCTPOLO Jiapeeto, CxapakTepyayBaTh TUNOBI 03HaKK IHGhEKLINHMX abo (yHKLIOHANbHWX PO3NaAiB KULLEYHUKA.

Matepianu Ta metogu. Obctexwunu 56 aiten (35 xnonui, 21 giBuvHa), rocnitaniaoBaHyx i3 Aiapeeto B auTsaYe iHeKLin-
Ho-BoKCOBaHe BiAAineHHs. Y nauieHTiB 3ibpanv aHaMHes, BUKOHanM KniHiko-nabopaTopHi 4OCHimKEeHHS KPOBI, Cevi, MIKpOCKOmMito
Ta 6akTepionoriyHi NociBu kany Ha cenekTuBHi cybcTpaTy, 3aificHnn TecTv Ans igeHTudikawii ageHo-, potasipycis. Bus4anu
HasIBHICTb Y BUNOPOXHEHHSIX ToKeuHIB A/B Clostridium difficile, remornobiny, dhekanbHoro kanbnpotekTuHy (OKIT), BusHavanm
BiZJCOTKOBMI BMICT HENepeTpaBneHyx ByrneBoaiB (peayKytoumnx cybcTtaHuii). KoHtponbHa rpyna Bkmovana 31 auTuHy.

Pesynkratu. binbLuicTb gite oTpumyBanu aHTUbIoTVKK, ane Tinbkn y 58,9 % Bunaakis BcTaHOBNEHa bakTepianbHa, BipycHa
npupoAa 3axBOPIOBaHHS abo KIiHIYHO BUCOKO BiporiaHa iHdekuis. IHwi 41,1 % navieHTiB Manu enizoan HeiHeKLiHOi aiapei.
Y 7,1 % 3 ycix BUNaakis giapes cnpuynHeHa nigBuLLIEHHSM BMICTY BYITEBOAIB Y BUMOPOXHEHHSIX. Takuin Camuii MEXaHiam
mana giapes y 3,4 % xBopux npu iHBasii kuweyHvka Giardia lamblia. Y 17,9 % nauieHTis yacTy gedekauito crnoctepiranu
npy CUMNTOMATUYHIN (NapeHTeparnbHin) giapei, CNPUYMHEHI NO3aKNLLKOBUMM 3aXBOPIOBaHHAMY; Y 7,1 % XBOPUX KULLKOBA
rinepMOTUNBHICTL HE MOSICHEHA, ane 3a 03HaKaMK CXOxa Ha CUHOPOM NOAPa3HEHOTO KMULWEYHMKa B aopocnux. [logaTkoBo
KnacTepHuiA aHani3 BiZokpeMuB 5,4 % XBOpWX i3 HEIH(PEKLIIHOK Aiapeeto, B KX BUSIBUMM TiMbKW 3HAYYLLO MiABULLEHI NO-
KkasHukn KT, Wwo Moxe Bignosigaty anepriyHomMy abo iMyHHOMY 3ananeHHo KALWEYHNKA.

BucHoBku. Knacudikauis XBopux 3a NnpuynHamu giapei ctana MOXIMBOK 3aBAsKN 3aCTOCYBaHHIO MiKpobionorivyHmx TecTiB
i BUCOKOIH(HOPMATMBHIX MapKepiB KULLKOBOTO 300POB’St — (heKarnbHOro KanbnpoTeKTUHY Ta NOKa3HWKa BMICTY peayKyrumx
cybCTaHLii (ByrneBogiB) Y BUNOPOXHEHHSIX.

Cluster analysis of the acute diarrhea causes in young children admitted
to the infectious diseases unit

0. H. Ivanko, V. M. Bondarenko

Aim. To use the cluster analysis of clinical and laboratory data, characteristic to children aged 6 to 24 months with acute
diarrhea, in demonstrating the signs of infectious or functional intestinal disorders.

Materials and methods. 56 children admitted to the children’s infectious unit with diarrhea and 31 healthy toddlers of the con-
trol group were observed. Anamnesis, laboratory blood and urine tests, microscopy and bacteriological cultures of feces on
selective media and tests to identify adeno- and rotaviruses were performed. The presence of Clostridium difficile AIB toxins
in the stool, hemoglobin, fecal calprotectin (FC) and the content of undigested fecal carbohydrates also were studied.

Results. Children who in their majority have received antibiotics only in 58.9 % of cases were corresponding to the bacterial
or viral nature of the disease or the infection was clinically highly probable. Another 41.1 % of patients has experienced
non-infectious diarrhea. In 7.1 % of all cases the diarrhea was triggered by an increase of the carbohydrate content in
the stool. Diarrhea had the same mechanism in 3.4 % of patients with Giardia lamblia. In 17.9 % of patients the frequent
bowel movements were the manifestation of symptomatic (parenteral) diarrhea caused by extraintestinal diseases, and in
another 7.1 % the intestinal hypermotility was not explained but resembled irritable bowel syndrome in adults. Additionally,
cluster analysis identified 5.4 % of patients with non-infectious diarrhea who had only significantly increased FC corresponding
to allergic or immune inflammation in the gut.

Conclusions. The classification of patients for the causes of diarrhea became possible due to the microbiological tests and
highly informative markers of intestinal health — fecal calprotectin and reducing substances (carbohydrates) in the stool.

KhacTepHbIi aHaAU3 NPUYMH OCTPBIX AUapeN Y AeTel paHHero Bo3pacTa,
rOCNUTaAM3UPOBaHHBIX B UHPEKLUOHHOE OTAEAEHHE

0. I. UBaHbKo, B. M. BoHA@peHKO

Llenb paboTbl — C NOMOLLBIO KINACTEPHOMO aHanu3a knaccuuumpoBaTb KIMHUKO-NabopaTopHble nokasatenu AeTen B
Bo3pacTe OT 6 A0 24 MecsUEB C OCTPON Auapeen, oxapakTepu3oBaTb NPU3HaKN MHEEKLMOHHBIX UK (yHKLMOHAMNbHbBIX
PacCTPOWCTB KULUEYHMKA.

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.



Original research

Matepuansi n metogbl. Obcnenosanu 56 aetelt (35 ManbuMkoB 1 21 AEBOYKA), FOCMMTANM3NPOBAHHbIX C A1apeeii B AeT-
CKOe UH(EKLIMOHHO-OOKCMPOBAHHOE OTAENEHME. Y NaUMeHTOB cobpanu aHamHe3s, NPoBENM KNWHWKO-NabopaTopHble uccre-
[I0BaHWS KPOBM, MOYM, MUKPOCKOMNMIO M BGakTepronornieckme nocesbl kana Ha CENnekTUBHbIE Cpefbl, MCMOMNb3oBanu TeCTbl
ANs uoeHTUMKaLmMmM ageHo- 1 potaBupycoB. Maydanu Hanuume B cTyne TokcuHoB A/B Clostridium difficile, remornobuna,
dhekanbHoro kanbnpotekTuHa (PKI), cogepkaHme HenepeBapeHHbIX YrNEBOAOB (PeayLmMpyoLLmMX cybcTaHuumit). KoHTponbHas
rpynna Bkntoyana 31 pebeHka.

Pesynbratbl. BOMNbWWHCTBO AETEN nomnyyanu aHTbuoTuky, HO Tonbko B 58,9 % cnydvaeB ycTaHoBneHa GakTepuarnbHas,
BMpYCHas npupoaa 3aboneBaHns WK KNMHUYECKN BbICOKO BeposiTHas MHekums. OctanbHble 41,1 % nauneHToB nepe-
Hecnn anu3oabl HeuHdekuMoHHon anapen. B 7,1 % crnyyaes Avapes Bbl3aBaHa MOBbILLEHMEM COAEPXaHUS YrIeBoaoB B
cTyne. Takoi xe MexaHnam umena guapes y 3,4 % GonbHbIX Npy MHBa3WUM knwedHuka Giardia lamblia. Y 17,9 % naumeHToB
YacTbli CTYN — NPOsIBNEHME CUMNTOMAaTUYECKON (NapeHTepanbHo) Anapew, Bbi3BaHHON BHEKULLEYHbIMM 3a60neBaHNaMu;
y 7,1 % GOnbHbIX KULLEYHAs MMNEPMOTUMBHOCTL He 0BbSICHEHa, HO MO NPU3HaKaM HamoMMHana CUHAPOM Pa3npaXeHHOoro
KVLLEYHMKA B3pOCHbIX. [JONONMHUTENBHO KnacTepHbii aHanus Bbigenun 5,4 % 60mnbHbIX C HEMH(EKLUMOHHON Auapeen, y
KOTOPbIX OTMEYEHbI JULLb 3HA4YUTENBHO NOBbILLIEHHbIE Noka3aTeny PKI1, 4To MOXeT COOTBETCTBOBATL anneprmyeckomy unm
VIMMYHHOMY BOCMaNEHWIO KULLEYHMKA.

BbiBOAbI. KJ'IaCCMq)MKaLI,VIFI 60MbHbIX N0 npuynHam gmapen ctana BO3MOXHOW 6naro,qap;| NPUMEHEHU0 MVIKpO6I/IOJ'IOFVI‘-IECKVIX
TEeCToB U BbICOKOI/IHq.)OpMaTI/IBHbIX MapKepoB KULLIEYHOIo 340Pp0BbA — cbeKaanoro KanbnpoTEKTUHA U NoKasaTtens coaepXxaHua

peayuvpytoLmx cy6cTaHLmiA (YrmeBogoB) B CTyne.

BBaxaltoTb, LLIO rOCTpi Aiapei B 4iTen HalvacTiLLe BUKIN-
KaroTb 6akTepianbHi, BipyCHi Ta napasuTapHi iHdekuii. Lis
rpyna 3axBoptoBaHb HanexwuTb 40 Tak 3BaHUX «OpraHiy-
HUX» diapen [1], Wo mMaTb NatoMopdOnoriYHi 03HaKM
3ananbHWX peaKLif LLNyHKOBO-KULLIKOBOTO TpakTy. Y MKX-
10 BoHv npeacTasneHi knacamm AO0-AQ09. TpaguuiiHo Lo
rpyny 3axXBOpOBaHb BBXAKOTb NOTEHLNHO HEBe3neyHoo
ANS XKUTTA AiTed, 0cobnBO MOMOALIOT BiKOBOI rpynu,
ockinbku, 3a aaHnmm BOOS3, BOHM 3yMOBIIOKOTbL BUCOKY
CMEPTHICTb, 0COBNMBO Yy kpaiHax, L0 po3BMBaOTLCS [2].
Moxnueo, came ToMy BinbLUiCTb AiTEN NEPLUMX POKIB
XKMTTS 3 KALLIKOBUMM iHCDEKLIISIMW OTPUMYHOTb aHTUBIOTHKM,
LU0 CTBOPIOE Npobnemy pocTy 3aranbHoi aHTubioTukope-
3WUCTEHTHOCTI MiKPOOPraHi3MiB i CpUYNHSIE (HOPMYBaHHS
acoLiiOBaHWX i3 NPUAMaHHAM aHTWBIOTWKIB YCKIaaHEHD.
[pyra rpyna xeopux, Lie HEAOCTaTHLO BUBYEHA, —
ATV 3 «HEOPraHiYHNMY AiapeHUM CUHAPOMOM, KOMNW He
BOAETLCS BUSBUTM iH(PEKUiNHI 30yaHMKM nonpu cnpobm
MaKCUManbHOrO OXOMSIEHHS TecTamy Ha iHGeKUiHi
naToreHu, WO LMPKYMIOITb y NEBHUX KimaTo-reorpa-
¢hivHmx ymoBax. Lli 3axBoptoBaHHsS MatoTb 30e6inbLUIoro
peumamBHMIA abo XPOHiIYHWIA XapakTep, y knacax MKX-
10 npeactasneni pybpukatopamu K90.0 (ueniakis),
K58 (cuHgpom nogpasHeHoro kuwwkisHmka) ta K59 (iHwi
dyHKUiOHanbHI nopyLieHHs (pepmenTonarii)). Mig vac
0OCTEXEHHS Takux XBOPUX, SIKi BNepLue noTpanumm y
CTauioHap, npvBepTaoTb yBary BiZHOCHO 3a[0BiNbHUN
CTaH, BifICYTHICTb NINXOMaHKN Ta 3HEBOLHEHHS, @ Ya-
CTO i 36epexeHun anetuTt. baTbku Lmx AiTen nparHyTb
AKHANLUBMALLE 3aNULLMTK CTaLioHap MiCnsi OTPUMAaHHS
HeraTuBHMX MIKpOGIONOrivYHNX JOCTIAKEHb, 8 CNPaBXHS
npupoga enisony Aiapei Moxe byTu B3HaYeHa B icTopii
XBOPOOY AK OYHKLOHaNbHE NOPYLLEHHS TPABMNEHHS.
MpoTAromM OCTaHHIX AeCATURITb 34INCHIOTL AOCHi-
[PKEHHS 3 Npobnemu yHKUiOHANBHUX 3aXBOPHOBaHb
LUMYHKOBO-KMLLKOBOrO TpakTy (LUKT) y giteit paHHboro
BiKy 3a nporpamolo popMyBaHHS PUMCLKUX KpuTepiiB
ZiarHocTuky, Wwo nepeanbdavaroTb yHKLiOHaNbHY Aia-
peto B AiTet MmonoaLworo Biky (pybpukatop G5) [3]. Ane
Marxe KOXHa peaakuis PUMCbKMX KpuTepiiB NponoHye
3MiHM abo noHoBneHHs pybpukatopa. Tak, HeloaaBHO
BUKIMIOYUINN CUHAPOM MOAPA3HEHOrO KuLeyHuKa [4,5],
KNI (IKCYHOTb B OCI6 CTapLLOro BiKy. [pONOHY0TH HaBITh

Pathologia. Volume 18. No. 2, May — August 2021

BM3HAYaTW (OyHKLiOHaNbHY Aiapeto sk Taky, Wo He Mae
naTomopdonoriYHoro NiarpyHTs, T0BTO € He 3aXBOPOBAH-
HsIM, @ TiNbK1 CYKynHicTio cuMnTomiB [6]. HeogHopasoso
nigkpecnexo ponb LIHC sk Tpurepa posnagis LLUKT, xoua
HaBiTb Tenep KMiHiYHe JOCNIMKEHHS MEXaHI3MIB yyacTi
LUHC gosoni cknagHe [7].

MegwuyHa npakTvika B OCTaHHi poku oTpumana edex-
TVBHI NabopaTopHi TECTH, LLIO AAOTb 3MOTY TOYHILLE OLi-
HIOBaTW OpraHiyHi N doyHKLUiOHaNbHI npuunHK piapei. Lie
MOB'SI3aHO 3 YOOCKOHANEHHAM MikpobionoridHux gocni-
[DKEHb, [iarHOCTVKV Xap4oBOI aneprii Ta CTaHy 3ananeHHs
KMLLEYHUKA Ha 3acafax 3acTOCYBaHHSI KOMPOOriYHMX
6ioximMiyHMX MapkepiB Ta eHgocKonii.

Merta po6otu

3a [0nomoroto KnacTepHoro aHaniay knacudikysaru
KniHiko-nabopaTopHi NokasHukK AiTel BikoM Big 6 0o 24
MicsLIB i3 rOCTpOto diapeeto, cxapakTepuayBaTh TUMOBI
03HaKM iHeKLUiHUX abo yHKUiOHanbHWX po3nagis
KULLIEYHMKa.

Marepiaau i MeToAU AOCAIAKEHHA

Obctexunu 56 giten, ski nepebyBanu B gUTSYOMY
iH(beKLUiHO-DoKCOBaHOMY AiarHOCTUHMHOMY BifAineHHi
KHIM «Micbka gutaya nikapHa Ne 5» m. 3anopixoks (ro-
nosHwit nikap — A. . 3anopoxyeHko) B nepios 3uma —
BecHa 2019-2020 p.

KpuTepii 3anyyeHHs y rpyny OOCAIMKEHHA — HasBHICTb
rocTpoi diapei, Bik 6—24 micsLi, HasBHICTb iH(POPMOBaHOI
3rogu 6aTbkiB Ha yyacTb. Bik 42 gitein craHoBuB 6—11 mi-
csuiB, 8 oci6 —12—18 micauis, 6 mantokiB — 19-24 micsuj.
Cepep obcTexeHnx — 35 xnonywkie i 21 gisumHka. Yci gitn
Bif HAPOMKEHHSA NepebyBanyt Ha paLioHarbHOMY rpyaHOMY
BWrOL0BYBaHHI, iM B4aCHO BBEMM MPUKOPM 3@ YUHHUMU
craHpaptamu. Kputepii BUKMIOYEHHS — HEMOXIUBICTb
3ibpaTu ayxe piaKi BUNOPOXXHEHHS!, BPOKEHHI aHomanii
LLKT, BigMoBa 6aTbkiB Bif y4acTi B AOCHIMKEHHI.

MNpuynHa 3BEPHEHHS Y CTalioHap — Adiapes, Lo cy-
npoBomKyBanack 6noBaHHAM y 27 (48,2 %) naujieHTis;
y 29 (51,8 %) XBOpUX 3apeecTpoBaHa NMXOMaHKa Bif,
37,3 °C po 40,0 °C. ina nabopaTopHux OocnimKkeHb
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OpuriHaAbHI AOCAIAXKEHHS

Ta6nuus 1. KonponoriyHi nokasHuku y XBOPWX 3anexHo Big AiarHo3y, BCTAHOBMNEHOMO
B AiarHOCTUYHOMY BiaaineHHi cTauionapa, Ta 30oposux Aiter, Me (Q,; Q

Fpynu piten ®ekanbHUi Penykytoui
KanbnpOTeKTUH, MKr/r cy6cTaHuii, %

BakrepiansHuit TE
Porasipychuit TE

CvmnTomatnyHa piapes Ha Tni 10

HEKMLUKOBUX XBOPOB
Tambnios

[liapesi HeBcTaHOBNEHOI eTionorii 23

3n0poBi aitn

1485,9 (1284,4; 1800,0)* 0,50 (0,25; 2,00)*

10 880,2(610,5; 1415,6)* 0,5 (04; 0,5)*
443,9 (284,9; 743,1) 0,35 (0,10; 0,50)

2 259,6 (172,3; 346,9) 1,15 (0,3; 2,0)*
730,2 (416,4; 1232,8) 0,50 (0,25; 0,65)*

31 4229 (226,4; 1321,9) 0,01 (0,01; 0,05)

Me: megiaHa; Q25, Q75: 25 i 75 kBapTuni; ITE: roCTpUiA raCTPOEHTEPUT; *: po3BiXHOCTI 3
MOKA3HUKOM KOHTPOMbBHOT rpynu, p < 0,05.

kan 3bupanu B nepLui rognHu Nicns HagXomKeHHs y cTa-
LioHap A0 Npu3Ha4eHHs aHTUBIoTUKIB. BUNOPOXHEHHS
30e6inbLUoro BOASHUCTI, 32 BpUCTONBCHKOIO LIKANow —
6-7 knacis.

AHTubakTepianbHe nikyBaHHS npuaHaynnu 50
(89,3 %) piTam. Ycim rocnitanisaoBaHNM BUKOHamM
KOMMMEKCHE KriHiko-nabopaTopHe AOCNIMKEHHS, Ao
nepenbavano 3aranbHi aHanian kposi Ta cedi, GioxiMiyHi
TecTW, MIKpOCKONIYHE AOCHiMKeHHs Kany. 3aiAcH1NM
LOCTIMKEHHS ANs BUSBMNEHHS OakTepianbHyX, BipyCHUX
i NapasuTapHyX naToreHiB Aiapei: 6akTepionoriyHi nocisu
Kany Ha cenekTuBHi Cy6CTpaTH oA MIKpoBiB Tak 3BaHOT
KULLKOBOI pynu Ta TECTU ONS BUSIBNIEHHS pOTaBipycy
(CITOTEST ROTA, Pharmasco, YkpaiHa) Ta ageHoBipycy
(ADENOVIRUS, Vegal Farmaceutica S. L., Icnanis). Bog-
HoYac AiTen 06CTEXNNM Ha HASIBHICTb Y BUMOPOXHEHHSIX
TokeuHiB A + B Clostridium difficile, remornoGiHy B KoH-
LeHTpauii 250 Hr/Mn, BUKOPUCTOBYBanu iMyHOXpomaro-
rpachiuHi meToam Vegal Farmaceutica S. L. (Icnanisi); 3a
NOKa3aHHSMM BU3HAYaM HasiBHICTb CyMapHWX aHTUTIN 40
nsmonin IgA, IgM, IgG TBepaodasHnm iMyHohepMeHT-
HUM aHanisom Bektop-becT. YciM naujeHtam metogom
beHeaukTa BU3HaYanm BiLCOTKOBUIM BMICT pedyKytumx
cyberanuin (PC) y kani, Lo BignoBiaae KoHUeHTpauii
HenepeTpaBneHyX BYrNEBOAIB, NPUMYCTUMUIA PIBEHb SKVX
y aiTeln MonoAaLwoi BikoBoi rpynu ctaHosuTb 0,25 % Big
macy BUNMopoXHEHHS!. dekanbHui kanbnpotekTuH (PKI)
SIK MOKA3HWK CTaHy 3ananeHHst B KULWEYHMKY [8,9] BUMipto-
Banv imyHocpepmeHTHUM MeTogom Buhlmannfecal ELISA
Calprotectin (LLiseiuapis). HopmaribHi 3Ha4eHHs Mapkepa
Ans piten wiei BikoBoi rpynu ctaHoBnsATb <500 mkr/r [10],
Lo BiAMoOBiAano pesynsratam 0O6CTEXEHHS 3[0pPOBUX
ZiTen, 3anyveHux y ue gocnimkeHHs. Came ans yTod-
HEHHS1 3HaYeHb HaBEAEHX NOKa3HUKIB 0BCTEXMMN rpyny
KOHTPOIHO, LU0 BKItoYana 31 AUTUHY Takoro camoro Biky
Ta TNy BUrofoByBaHHS 6e3 nposiBiB 3axBoptoBaHb LLKT.

Batbku fiTen, ki 3anyyeHi B 4OCTIMKEHHS, Haganm
iHbopMOBaHy NMCbMOBY 3roAy Ha OnpaLitoBaHHs nepco-
HarnbHUX AaHuX i nabopaTtopHe JOCMIMKEHHS Kany.

Y po6GoTi BUKOpMCTan1 MeToam BapiauiiiHoi cTaTucTu-
K1, AMCNEPCIAHWIA | KnacTepHUIn aHanis metopoM K-cepen-
HiX, MOZEnNi 38'A3HOCTI; 3acTocyBanu nporpamy Statistica for
Windows 13 (StatSoft Inc., NeJPZ8041382130ARCN10-J).

Pe3yabTatn

BuikopucToBytoun AaHi nikysansHoro 3aknagy, 56 (100 %)
AiTen NOAINUAM Ha KNiHIYHI rpyny 3a BCTAHOBIIEHUM B

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

icTopisix xBopob aiarHosom. Meplua rpyna Bkntodana 11
(19,6 %) piten i3 roctpum ractpoeHTeputom (IME) —6ak-
TepianbHi iHdekuii (MKX-10 A04). KniniyHa kapTuHa B 10
i3 HUX XapaKTepu3yBanacs 3aranbHUM iHTOKCVKALAHAM
CHHIPOMOM, NIMXOMaHKOH y 8 Marntokis, britoBaHHAM 3-5
pasiB Ha fieHb Y 7 oCib. Y Beix aiten 6yna fgiapes 3 nocna-
GneHHsIM | BAeHb, | BHOYI 10 4-8 pasiB Ha f,o0y npoTsrom
HE MeHLLe Hix 2—3 aHiB. Y pesynbtari MikpobionoriyHoro
JocnimkeHHs B 5 xopwx Buginunu Kampilobacter jejuni,
y 2 — Escherichia coli O-18,8 1 — Escherichia coli O-44,
y 2 — Salmonella enteritidis, B 1 nauienta — Yersinia
enterocolitica. MinsuweHnin BMIiCT TokcuHiB Clostridium
difficile Ta reMornoGiHy B BUNOPOXHEHHSIX HE BUSIBUTIN.

Y ppyry rpyny Bkmtounnm 10 (17,9 %) pitent 3 TE
potasipycHoi npupoau (A08.0 MKX-10). KniniyHa kapTuHa
Yy BCiX XBOPUX XapakTepuadyBanacs 3arafibHuM iHTOKCU-
KaLiiHUM CUHAPOMOM, Y 7 BU3HAYUIIN TIMXOMaHKY, Y 6
XBOpUX — OntoBaHHs 2-5 pasiB Ha AeHb. Y Beix ditei
BUMOPOXHEHHS BOASHUCTI, 6e3 AOMILLIOK KpoBi 40 8 pasiB
Ha [oby NPOTAroM He MeHLUE Hix 2—4 fHi.

Y TpeTio rpyny 3anyyeHi XBopi 3 PyHKLiOHANbHUMM
MOPYLUEHHAMM LINMYHKOBO-KULLIKOBOTO TPaKTY, [iarHo3
Akux Bu3Haumnnm gk K 59 sa MKX-10.Y 10 (17,9 %) xso-
pUX Ui€i rpynu cnocTepirany NOMIpHY Aiapeto, CynyTHIO
nUXoMaHky Ta GntoBaHHs 3adhikcyBanu B 6 Manokis.
3BepHynu yBary, Lo nepeBaxHa BinbLUiCTb XBOPUX Ha
TNi fiapei Manw Txki BipyCHi Ta 6akTepianbHi HEKMLLKOBI
3aXBOPIOBAHHSA: 3 NaUiEHTW — rOCTpWiA CepeaHin oTuT,
2 — nosarocnitanbHy MHEBMOHItO, 1 — iHdbeKLito cevo-
BMBIOHOI cucTeMn, 4 MantokiB — HasobapwHriT. Y xoa-
HOrO 3 HKX He OTpUMarnM NO3UTUBHUI Pe3ynbTaT TECTIB
Ha GakTepianbHi, BipycHi abo napasuTapHi natorexu,
TokeuHu Clostridium difficile abo nigsueHuin Bmict Hb
y BUNOPOXHeHHsX. Lli aaHi ganu amory knacudikyeatu
Ui BUNagKW sk Tak 3BaHy «napeHTepanbHy» [11], abo
CUMMTOMATUYHY Jiapeto.

Y yetBepriit rpyni gocnigkeHHs —2 (3,6 %) XxBopux
i3 nambniosom (A07.1 MKX-10), wo BCTaHOBNEHUNA Yy
pesynbTati BUSBNEHHS BereTytounx Giardia lamblia abo
IXHIX LWCT, NigsuLLEHoro BMIcTy cneumdivnnx IgATa IgG.
Mepebir piapei B HUX xapaKkTepu3yBaBCS BiACYTHICTIO
6roBOTY, TMXOMaHKW, ane HeiHBa3WBHA 3@ XapaKTepoM
Jiapes 0oBONi TshKKa, L0 1 3yMOBUIO rocniTaniaadito.

Mata rpyna — 23 (41 %) nauieHTu, B SKux gia-
THOCTYyBanu fjapeto HeBcTaHoBMeHoi etionorii (A09 3a
MKX-10). MpunyLleHHs, Wo us rpyna HeogHopigHa Ta
CKIafaeThea 3 KiflbKOX Pi3HUX 3a ETIONOriEr0 HO30MOTMHHIX
dhopm, niaTBEpmKEHE BapiabenbHICTo nepebiry xBopotu
32 TSHKKICTHO, KULLKOBUMM Ta HEKULLKOBUMM CUMMTOMaMM.
Tomy npunycTunu, WO 3a AaHUMKM KIacTePHOTo aHaniay,
3aCTOCOBYHOUM KITiHIYHI Ta KONPOMOriyHi O3HaKV BUNagKiB
XBOpOOW, B [iTEN i3 JOCTATHLOK BipOrigHICTIO MOXHa
KnacudikyBaTv MpUYMHM rocTpoi diapei.

Y mabnuui 1 HaBeneHi nokasuuku ®KIi PC y piten
i3 rOCTPOIO Ziapeeto.

3a gaHuMK, Wo HaeedeHi B mabnuyi 1, HanBuLLi
nokasHukn OKI BCTaHOBMEHI y XBOPWX Ha iHEKLiNHI
3aXBOPIOBAHHS GakTepianbHoi Ta BipycHoi eTionorii. Lium
naLlieHTaMm BacTumBi TaKOX 03HaKW ManbabcopOuii Byrne-
BOZIB, LLIO MiATBEPAKEHO NiABMLLEHO KOHLeHTpaLieto PC
y AiaperHux BunopoxHeHHsx. KoHueHTpauisa ®KIMy giten
i3 CUMNTOMaTNYHOLO Ajapeeto Ta NAMOio30M Bignosigana
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HOPMarbH1M NOKa3H1KaM, Xxo4a XBopi Ha NamMonios manu
03Hakn ManbabcopOuii Byrnesopis.

Ha puc. 1 HaBepgeHi ricTorpamu po3noginy BENU4YnH
®KIy nauieHTiB y 3icTaBneHHi rpyn i NOpiBHAHO 3 NoKas-
HUKaMU [iTeN KOHTPOILHOI rpynu.

OTxe, 3a faHMMK, L HaBedeHi Ha puc. 1, NOKa3HWKM
OKI giTen i3 cMMNTOMaTMYHOK Aiapeeto BiANOBiAaOTh
KOHTPOMbHUM i3 XapaKTepHUM rpynyBaHHaM (niBobivHa
acumeTpis) 3HayYeHb B iHTepBani HopManbHUX pede-
PeHTHWX nokasHukiB (<500 mkr/r). MokasHukm rpyn ME
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HakTepianbHoI Ta BipyCHOI ETIONOrii BiANOBIAATE ICTOTHIl
npaBobiyHi acumeTpii, TOBTO 3HaYYLLIO NiABMULLEHUM «3a-
nanbHUM» 3HadeHHsaM GKTT. pyna xBopux i3 giapeeto He-
BCTaHOBIEHOI eTioNorii xapakTepunayoTbest «ABOropbrm»
MOJIrOHOM PO3MOZiTY YaCTOT i3 ABOMA MaKCUMyMamy —B
MeXax HoOpMarbHUX Ta iCTOTHO MIABULLEHUX 3HAYEHb.
XBOpi came Lji€i rpynu NpUBEPHYNM HaLl HayKOBUM
iHTEPEC: NPUMYCTUNK, WO AeTanbHille BUBYEHHS [acTb
3MOTy BUAIMUTW KOHTUHIEHTH, 5iKi 3 BUCOKOK) IMOBIPHICTIO
Bignosiganu 6 xapaktepucTukam iHekuUinHoi aiapei,
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Tabnuus 2. O3HakuM Ta iIXHa YacToTa Npum rocTpin Aiapei B AiTen 3anexHo Bia ii npuinHm

Fpynu xBOpUX 3anexHo Bifi NPUYMHM FrOCTPOI Aiapei CumnTomu Ta ixHA YyacToTa, %
®KI >500 PC >0,25 BnioaHHsi | lluxomanka | Hb <110 r/n | LOE 210 mm/rog
MKr/r 237,2 °C
BakTtepianshuin TE 1 91 73 55 55 36 36
Portasipychuit [TE 10 80 90 60 40 20 50
CumnTomaTnyHa aiapes Ha Tni N03aKULLKOBUX 3aXBOPIOBaHb 10 40 40 50 80 60 30
J19m6rios KuLueyHnKa 2 0 100 0 0 100 100
IHchekUiiHa fiapesi 3 BUCOKOKO iMOBIPHICTIO® 12 100 100 50 58 17 17
HeiHcbekuiiHa giapes 3 HakonuyeHHsam PC* 4 0 100 25 75 50 100
HeiHdbekuiiiHa rinepMoTUNbHICTb KULLIEYHWKa* 4 0 0 0 25 50 25
HeiHdbekuiiHa piapes 3 i3onboaHUM niguLeHHsM PKIT* 3 100 0 0 0 88) 0

*: PUYMHM, BCTAHOBIEHI Mig Yac nornubneHoro obCTexeHHs AiTel i3 rocTpoto fiapeeto HeBCTaHOBNEHOT eTionorii.

Potasipycruii [E :I

VIMOBipHO iHceKLiiiHe 3ananeHHs

BakrepiansHui ITE

IMyHHe 3ananerHs

CumnTomaTiiHa fiapest

[MinBULLEHHS MOTUNBHOCTI

Jlam6nio3

Manbabcopbuis Byrnesopis

20 40 60 80 100 120 140 160 180
BinctaHb

Puc. 2. KnactepHa fieHporpama, Ae Bicb X Bianosiaae LWinbHOCTi (€BKNIAOBMM BiACTaHsSM) npn
opMyBaHHi KniHi4HOi CykynHOCTi, Bicb Y — KniHiyHi cTaHu. Homepamu nosHadeHi: 1 — knactep
NiABMLLEHHS OCMOMSIPHOCTI BMICTY KULLIEYHMKaA (ManbabcopbList ByrneBoais i nambnios); 2 —knactep
KWLLKOBOI [iNepMOTUNBHOCTI; 3 — KnacTep CTaHy HeiH(eKLiHOro 3ananeHHs K1LLeYHIKa (aneprivHoi
abo iMyHHOT Npupoan); 4 — knactep iHeKUIAHUX ypaxeHb (HasiBHUX abo 3 BUCOKOLD IMOBIPHICTIO)
BipycHoi abo GakTepianbHoi npupoau.

Tabnuus 3. Ctatuctnyki BHecku (F) Ta BiporigHICTb (p) BUKOPUCTaHUX CUMMTOMIB MiJ
4ac po3paxyHkiB knacTepis 3a AaHUMW AUCTIEPCINHOTO aHanidy

OKIM >500 mkr/r 35,492 0,002
PC >0,25 % 12,22 0,020
BrioBaHHs 3,02 0,150
JluxomaHka 237,2 °C 0,54 0,670
Hb kposi <110 r/n 4,28 0,090
LOE 210 mm/rog 56,91 0,001

HEBW3HaYeHOi Yepe3 TPYAHOLL AiarHOCTUKK, Ta rpyny
NaLEHTIB i3 HEIH(EKLIIHOK, LINCHO «PYHKLIOHATNBHOKOY»
Jiapeeto.

Y pesynrari iHAMBIgyanbHOro aHani3y icTopii XBopob
BCTaHOBWNK, LLO HanyacTiwwe (y 12 i3 23 pite m'aToi kni-
HIYHOI rpynu i3 BUCHOBKOM MPO Jiapeto HEBCTAHOBIEHOT
€Tionorii) cnoctepirany noeaHaHHs Aiapei 3 hebpunbHO
JIMXOMaHKOI0 Ha TNi niaBuLLeHnx 3HaveHb OKIM i PC. 3a
aHanorieto 3 03Hakamu 1 i 2 KniHiYHUX rpyn AiarHos Lmx
xBopux (21,4 %) BusHayeHo sk [TE 3 Bucokoto iMoBip-
HICTI0, ane HEBCTAHOBIEHOI iH(PeKLiHOI (BipycHoi abo
GakTepianbHoi) npupoau.
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Y 4 (7,1 %) miten Ha Tni HopManbHUX MOKA3HMKIB
®KT, HesHayHoi (Cyb6thebpunbHOI) NMXOMaHK1 He BULLe
Hixx 37,5 °C y ABOX i3 HUX, SIKY MOSICHUIIM OCOBNUBICTIO
PEeaKTUBHOCTI ManeHbKOi AUTUHW NPY BUHUKHEHHI KULLKO-
BOI AMCYHKLT, cnocTepirany 3HadyLLe NiaBULLEHHI PiBHS
PC. Lle nano nigcrasu BU3HAYMTW iX y rpymy OCMOTUYHOIT
[Jiapei 3 CyTTEBOM i30Mb0BaHO Manbabcopbuieto Byrne-
BOZjB ab0 Xap4oBVIM NepeHaBaHTaXEHHAM BYrTieBOgaMU
3a Tunom Toddler’s diarrhea [12,13].

e 4 (7,1 %) nauieHTn 3 rocTpoio Aiapeerd Manm
HopmanbHi nokasHukn KT i PC, Tomy ix BU3Haumnm sk
TWX, XTO Ma€ nepeayciM MOTOpHI (rinepMoTUIbHI) nopy-
LLEHHS BHACMIAOK NiABULLEHOI LLBUAKOCTi MPOXOMKEHHS
XiMyCy Yepes KULLIKIBHUK.

Y 3 (5,4 %) piTei i3 HopmarnbHOK TeMnepaTypoto
Tina BUSBUNM iCTOTHO NiaBuWLLEHi nokasHukn OKIT Ha Tni
HopmanbHux PC i LWOE. Tpeba gopatw, wo y 2 aiten
6ynv 03HaKy aToNIYHOTo AepMaTmTy. Y LIMX MartokiB npu-
MyCTUNM HeiHEKLiiHe 3ananeHHs KULLEYHKA HU3bKOTO
CTYMEHs aKTWBHOCTI K HacmigoK iMyHOMaTomNori4HOro
YPaXeHHs Ha Tri Xap4oBoi aneprii.

[na nigTBepmxeHHs 06’€KTUBHOI BiANOBIAHOCTI XBO-
PUX | Ha3BaHWX NPWYUH FOCTPOI Aiapei BECb KNiHIYHMIA
matepian noginunu 3a 8 pisHoBnaamu giapei. BukoHanm
6araTohakTOpHUIA CTaTUCTUYHUIA aHani3, B SIKUIA BKIHO-
4nm 4acToTy (%) HasiBHWX Y ATl KMIHIYHUX CUMMTOMIB
(6ntoBaHHs, rineptepmis, nigueHHs LLOE, sHmKeHHs
BMiCTYy Hb KpoBi [0 CTyNeHs aHeMiT) Ta 3HaYeHHs Komnpo-
MOTiYHNX MapKepiB cTaHy kuwweyHuka (PKIi PC). Etann
ZAMCNEepCiiHOro Ta KacTepHOro aHanisis HaBedeHO B
mabnuusix 2, 3iHa puc. 2.

Y mabnuuyj 2 HaseaeHi 4acTot (%) KNiHIYHUX | Kompo-
NOTYHWX CUMMTOMIB Y XBOPYX, SAKUX NOZINIIMN Ha rpynu 3a
NpUYMHaMu rocTpOi Ajiapei, BpaxoByroum MikpobionoriyHi
Ta napasuToNOriyHi AaHi.

06roBopeHHsA

BinbLicTb AiTeit y cTavioHapi oTpUMyBanu aHTUGIOTUKY,
ane Tinbku y 58,9 % BunazkiB BcTaHoBneHa GakTepi-
anbHa, BipycHa Npupoga 3axBoptoBaHHsS abo KniHIYHO
BUCOKO BiporigHa iHdekuis. IHWwi 41,1 % nauieHTiB Manu
enisoau HeiHdekuinHoi piapei. Y 7,1 % 3 ycix Bunaakis
Jiapest CnpuynHeHa nigBULLEHHSAM BMICTY BYIMeEBOAIB Y
BUMOPOXHEHHSIX, TOBTO BUCOKOK OCMOTUYHICTIO XiMyCy
B pa3i AncaxapuaasHoi HefoCTaTHOCTI Ta/abo BHACHi-
[OK Xap4yoBOro MepeBaHTaXEHHs BYrneBogamu. Takui
caMui MexaHism Mana giapes y 3,4 % XxBopux npu
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iHBa3ii kuweyHuka Giardia lamblia, siky Takox BKMOUM-
1M B KflacTep OCMOTMYHOI Aiapei Ta MOXHa MOSICHUATK
BTPaTOK (DEPMEHTATUBHOI aKTUBHOCTI EHTEPOLMTIB Npu
ypaxeHHi napasutamu anikanbHOi MeMBpaHu KniTuH
[14,15].

Y 17,9 % nauieHTiB Yyacta gedpekalis possvanacs
SIK peakLisi KMLWeYHKnKa, cumnToMaTuyHa aiapes, Wwo
CMPUYMHEHA NO3aKWLLKOBUMY BipyCHO-6akTepiansH1Mm
3aXBOPHOBAHHSAMM, SK-OT FOCTPWIA HA30apPUHIIT, MHEB-
MOHis1, iHGbekuisi cevoBuainbHoi cuctemn. ey 7,1 %
XBOPYMX KULLKOBA TiNepMOTUIbHICTb MOsSiCHeHa He Byna,
ane 3a 03HaKaMy CXO0Xa Ha CUHAPOM MOAPA3HEHOro
KnweyHuka 6e3 o3Hak 3ananeHHs abo nigBMLLEHHS
OCMOTUYHOCTI BMICTY. KnacTepHuin aHani3 Bigokpemms
i 5,4 % xBOpWX i3 HEIHEKLIHO Aiapeeto, SIKUM npu-
TaMaHHi TiNbKW iCTOTHO NiaBULLEHi nokasHuku OKI, wo
MOXe Bignosigaty aneprivHoMmy abo iMyHHOMY 3ana-
NEHHIO KNLIEYHMKA.

OTxe, XBOPi MONOALLOrO AUTAYOTO BiKY, siki rocnita-
Ni30BaHi y cTauioHap i3 rocTpoto diapeceto, B pesynsrari
MaTemMaTU4HOro aHanisy iXHix KniHiYHWX 03HaK nogineHi
Ha 4 knactepu: iH(eKLiiHNX ypaxeHb BipycHoOi abo
GakTepianbHOi Npupoan (HasBHKUX abo 3 BUCOKOH iMO-
BiPHICTI0); FiNepOCMONAPHOCTI BMICTY KULLEYHUKA Ha T1i
manbabcopbuii Byrnesogis, 3okpeMa B pasi nsimoniosy
KULLKIBHWKA; KULLKOBOI riNepMOTUNbHOCTI; CTaHy HeiH-
(hekuiiHoro 3ananeHHs kulleyHuka (aneprivyHoi abo
iMyHHOT Npupoaw).

3a pesynbTatamu JOCNIAXEHHS, BiACYTHICTb
NO3WUTUBHWX pesynbTaTiB MiKpoBionoriYHNX TecTiB He
BUKIOYAE iHEKLiIHE 3aXBOPIOBaHHSA, N cepes Aiten
i3 HEBCTAHOBMEHUMU NMPUYMHAMK Jiapel € Mastoku 3
(hyHKLUiOHaNbHYMK po3nagamm KulledHyka. OLiHIOBaHHS
KOMOiHaLii CUMMNTOMIB NMMXOMaHKK, OntoBaHHS, aHeMil,
npuckopeHoi LLIOE, 3HaveHb hekanbHOro KanbnpoTek-
TUHY Ta BYIMEBOAIB Yy BUMOPOXHEHHSX, BPaXOBYOUU
pesyneraTtu 6akTepionoriyHux i BipyConoriyHnx TecTis,
MOXe MiABULLNTY PiBEHb AiarHOCTUKM iHGpeKLiiHMX abo
HeiHgeKUINHUX giape.

BucHoBKu

Knacudikauis xsopux, aKy 3giicHunu, crtana
MOXIIMBOK 3aBASKM 3aCTOCYBaHHIO MIKpOGiOnoriYHmx
TECTIB | BUCOKOIHC(POPMATUBHMX MapKeEpPIB KWULLKOBOrO
3[0pOB’'A — (hekanbHOro KanbnpoTEKTUHY Ta nokas-
HUKa BMICTy pefykytoumx cybcTaHuin (syrnesogis) y
BUMOPOXHEHHSIX.

MepcnekTMBM noganbliMx AocnigxeHb. Bu-
KOPUCTaHHS HOBMX KOMPOMOTiYHUX MapKepiB, SK-OT
KOPOTKOMaHLIFOTOBUX XMPHKX KUCIIOT, €03MHOMINBHOTO
HEPOTOKCWHY, & TaKOX MapKepiB Xap4oBOi iHTONepaHT-
HOCTi JaCTb 3MOry 34iCHIOBATW TOYHILLY AiarHOCTUKY
iHCbeKLiNHOT Ta HeiHdeKUinHOT (yHKLiOHaNbHOI) Aiapei
B AiTEN MONOALLOI BiKOBOI rpynu.

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

Haairiwaa ao peaakuii / Received: 29.03.2021
Micas poonpauroBaHHs / Revised: 24.05.2021
MpuitHaTo A0 Apyky / Accepted: 04.06.2021

Pathologia. Volume 18. No. 2, May — August 2021

Original research

Biaomocrti npo aBTopiB:

IBaHbKO O. I, A-p MeA. Hayk, npodecop, 3aB. kad. NPONEAEBTUKM
AUTAUKX XBOPOO, 3anopi3bkiii AePXaBHUIA MEAUUYHWI YHIBEPCUTET,
YkpaiHa.

ORCID ID: 0000-0001-7655-5529

boHaapeHko B. M., acnipaHTka kad. NponeAeBTUKM AUTAUMX
XBOP06, 3anopi3bKiil AePXaBHUIA MEAUUHWI yHIBEPCUTET, YKpaiHa.

Information about authors:

Ivanko O. H., MD, PhD, DSc, Professor, Head of the Department
of Propedeutics of Children Diseases, Zaporizhzhia State Medical
University, Ukraine.

Bondarenko V. M., MD, PhD student, Department of Propedeutics
of Children Diseases, Zaporizhzhia State Medical University,
Ukraine.

CeeaeHus 06 aBTopax:

MBaHbKo O. I, A-p MeA. Hayk, npodeccop, 3aB. kad. AETCKIX
60ne3HEN, 3aN0POXCKMIA FOCYAAPCTBEHHbBIN MEAULIMHCKHIA
YHVBepcHTeT, YKpaunHa.

BoHaapeHko B. M., acnupaHT kad. NponeAeBTUKN AETCKNX
60ne3He, 3an0POXCKMI FOCYAAPCTBEHHbBIN MEAULIMHCKNN
YHWBepcuTeT, YKpanHa.

CnucoK Aitepatypu

[11 Maipannuk B. [1., IBaHuwmH J1. M. KniHivHi pekomeHpauii 3 giarHoc-
TWKI Ta NiKyBaHHS (YHKLIOHaNbHUX racTpOiHTECTUHAMNbHUX Po3nagiB
y pited. Kuis, 2013. 66 c.

[2] Global burden of childhood pneumonia and diarrhoea / C. Walker, .
Rudan, L. Liu et al. Lancet. 2013. Vol. 381, Iss. 9875. P. 1405-1416.
https://doi.org/10.1016/S0140-6736(13)60222-6

[3] Zeevenhooven J., Koppen I. J., Benninga M. A. The New Rome IV
Criteria for Functional Gastrointestinal Disorders in Infants and Toddlers.
Pediatric gastroenterology, hepatology & nutrition. 2017. Vol. 20, Iss. 1.
P. 1-13. https://doi.org/10.5223/pghn.2017.20.1.1

[4] Grad S., Dumitrascu D. L. Irritable Bowel Syndrome Subtypes: New
Names for Old Medical Conditions. Digestive diseases. 2020. Vol. 38,
Iss. 2. P. 122-127. https://doi.org/10.1159/000505287

[5] Benbmep C. B., XaBku A. U., Meukypos [I. B. dyHKuMOHaNbHbIE
HapyLLUEeHWst OpraHoB nuLLeBapeHns y AeTel. MpuHLMNbI AMarHocTUKN
1 neveHnst (B ceete Pumckux kputepues 1V). Mocksa 2018. 160 c.

[6] Sung V. Infantile colic. Australian prescriber. 2018. Vol. 41, Iss. 4.
P. 105-110. https://doi.org/10.18773/austprescr.2018.033

[7] Drossman D. A., Hasler W. L. Rome IV-Functional GI Disorders:
Disorders of Gut-Brain Interaction. Gastroenterology. 2016. Vol. 150,
Iss. 6. P. 1257-1261. https://doi.org/10.1053/j.gastr0.2016.03.035

[8] Walsham N. E., Sherwood R. A. Fecal calprotectin in inflammatory
bowel disease. Clinical and experimental gastroenterology. 2016.
Vol. 2016, Iss. 9. P. 21-29. https://doi.org/10.2147/CEG.S51902

[9] Fecal calprotectin: beyond intestinal organic diseases / G. P. Caviglia,
D. G. Ribaldone, C Rosso et al. Panminerva medica. 2018. Vol, 60,
Iss. 1. P. 29-34. https://doi.org/10.23736/S0031-0808.18.03405-5

[10] Kolho K. L., Alfthan H. Concentration of fecal calprotectin in 11,255
children aged 0-18 years. Scandinavian journal of gastroenterology.
2020. Vol. 55, Iss. 9. P. 1024-1027. https://doi.org/10.1080/0036552
1.2020.1794026

[11] Urinary Tract Infection as a Cause of Parenteral Diarrhea in Children
[ J. M. Afridi, S. Amir, Y. Rehman, F. Rahim. Medical. Forum. 2018,
Vol. 29, Iss. 5. P. 11-14.

[12] Guiraldes E., Roessler J. L. Functional Diarrhea in Toddlers (Chronic
Nonspecific Diarrhea). Pediatric Neurogastroenterology / eds. : C.
Faure, N. Thapar, C. Di Lorenzo. Cham.: Springer, 2017. P. 381-383.
https://doi.org/10.1007/978-3-319-43268-7_35

[13] Kehar M. Chronic diarrhea in children. Gastroenterology, Hepatology
and Endoscopy. 2016. Vol. 40, Iss. 3. P. 40-43. https://doi.org/10.15761/
GHE. 1000110

[14] Kliegman R. M., Geme J. S. Nelson textbook of pediatrics. 21st ed.
Philadelphia : Elsevier, 2019. Vol. 2. P. 1833-1836.

[15] Dunn N., Juergens A. L. Giardiasis. StatPearls. Treasure Island:
StatPearls Publishing, 2020. URL : https://www.ncbi.nlm.nih.gov/
books/NBK513239/

References

[1] Maidannyk, V. D., & Ivanyshyn, L. M. (2013). Klinichni rekomendatsii z
diahnostyky ta likuvannia funktsionalnykh hastrointestynalnykh rozladiv
u ditei [Clinical guidelines for the diagnosis and treatment of functional
gastrointestinal disorders in children]. Kyiv. [in Ukrainian].

[2] Walker, C., Rudan, I, Liu, L., Nair, H., Theodoratou, E., Bhutta, Z. A.,
O'Brien, K. L., Campbell, H., & Black, R. E. (2013). Global burden of

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

201



202

OpwuriHaAbHI AOCAIAKEHHSA

(3]

4

5]

(]
Y

(8]

&

[10]

(1

[12]

[13]

[14]

[19]

ISSN 2306-8027

childhood pneumonia and diarrhoea. Lancet, 381(9875), 1405-1416.
https://doi.org/10.1016/S0140-6736(13)60222-6

Zeevenhooven, J., Koppen, I. J., & Benninga, M. A. (2017). The New
Rome IV Criteria for Functional Gastrointestinal Disorders in Infants
and Toddlers. Pediatric gastroenterology, hepatology & nutrition, 20(1),
1-13. https://doi.org/10.5223/pghn.2017.20.1.1

Grad, S., & Dumitrascu, D. L. (2020). Irritable Bowel Syndrome Sub-
types: New Names for Old Medical Conditions. Digestive diseases,
38(2), 122-127. https://doi.org/10.1159/000505287

Bel'mer, S. V., Khavkin, A. ., & Pechkurov D. V. (2018). Funktsional'nye
narusheniya organov pishchevareniya u detei. Printsipy diagnostiki
i lecheniya (v svete Rimskikh kriteriev V) [Functional disorders of
the digestive system in children. Principles of diagnosis and treatment
(in Rome IV criteria)]. Moscow: GEOTAR-Media. [in Russian].

Sung V. (2018). Infantile colic. Australian prescriber, 41(4), 105-110.
https://doi.org/10.18773/austprescr.2018.033

Drossman, D. A., & Hasler, W. L. (2016). Rome IV-Functional Gl Dis-
orders: Disorders of Gut-Brain Interaction. Gastroenterology, 150(6),
1257-1261. https://doi.org/10.1053/j.gastro0.2016.03.035

Walsham, N. E., & Sherwood, R. A. (2016). Fecal calprotectin in in-
flammatory bowel disease. Clinical and experimental gastroenterology,
2016(9), 21-29. https://doi.org/10.2147/CEG.S51902

Caviglia, G. P., Ribaldone, D. G., Rosso, C., Saracco, G. M., Astegia-
no, M., & Pellicano, R. (2018). Fecal calprotectin: beyond intestinal
organic diseases. Panminerva medica, 60(1), 29-34. https://doi.
0rg/10.23736/S0031-0808.18.03405-5

Kolho, K. L., & Alfthan, H. (2020). Concentration of fecal calprotectin
in 11,255 children aged 0-18 years. Scandinavian journal of gastro-
enterology, 55(9), 1024-1027. https://doi.org/10.1080/00365521.20
20.1794026

Afridi, J. M., Amir, S., Rehman, Y., & Rahim, F. (2018). Urinary tract
infection as a cause of parenteral diarrhea in children. Medical Forum,
29(5), 11-14.

Guiraldes, E., Roessler, J. L. (2017) Functional Diarrhea in Toddlers
(Chronic Nonspecific Diarrhea). In: C. Faure, N. Thapar, C. Di Lorenzo
(Eds.), Pediatric Neurogastroenterology. Springer, Cham. https:/doi.
0rg/10.1007/978-3-319-43268-7_35

Kehar, M. (2016). Chronic diarrhea in children. Gastroenterology,
Hepatology and Endoscopy, 1(2), 40-43. https://doi.org/10.15761/
GHE.1000110

Kliegman, R. M., & Geme, J. S. (2019). Nelson textbook of pediatrics,
(Vol. 2, 21st ed.) (pp. 1833-1836). Elsevier.

Dunn, N., & Juergens, A. L. Giardiasis. (2020). In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing. https://www.ncbi.nlm.nih.
gov/books/NBK513239/

http://pat.zsmu.edu.ua

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.



UDC 618.16-002-071-073.48
DOI: 10.14739/2310-1237.2021.2.214397

Peculiarities of ultrasound diagnostics of paraurethral glands
in women of fertile age

V. M. Grygorenko®*AFE 0, V., Romashchenko@ACFP 'V, V, Biloholovska(=ABCP,

M. 0. Kosiukhno8, S. M. Melnykov(28, A. L. Klius(t

State Institution “Institute of Urology of the National Academy of Medical Sciences of Ukraine”, Kyiv

Original research

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;

E - critical revision of the article; F - final approval of the article

Aim. Evaluation of ultrasound diagnostics of paraurethral glands considering their types of location in women of fertile age.

Materials and methods. A gynaecological, sexological and ultrasound study of 94 women in the age from 24 to 42 (average
age 31.01 + 6.60) was carried out.

Determination of paraurethral glands during ultrasound study was conducted in the format of grey scale (B-mode) using
the Doppler colour flow mapping and evaluation of Doppler indices of paraurethral glands both before and after sexual stimu-
lation. To optimize the paraurethral glands visual view at the beginning of examination urinary bladder was catheterized and
a balloon, filled with gel, was inserted into vagina.

Results. The front type of paraurethral glands location was found in the accumulation of glandular tissues in regard to the distal
part of urethra in 67 (71.2 %) of the examined, back type — in the area of back urethra in 19 (20.2 %), diffuse type —along
urethrain 7 (7.5 %) and absence —in 1 (1.1 %). Paraurethral glands were visualized in the form of clear isoechogenic oval
formation with the following dimensions: length —2.20 + 0.60 cm, width —1.52 + 0.40 cm, thickness —1.30 + 0.30 cm,
and volume —4.75 + 0.50 cm?.

The diameter of vessels in the paraurethral glands area was between 0.17 cm and 0.21 cm in calm state and 0.39-0.41 cm —
during stimulation. Maximum systolic speed of blood flow (Vps) in calm was 8.9—-11.1 cm/sec, while in sexual stimulation it
was 13.9-14.1 cm/sec, resistance index (IR) —0.60-0.62 and 0.63-0.68, respectively, pulsation index (IP) —1.22-1.44 and
1.61-1.72, respectively.

Conclusions. The ultrasound study of vessels of paraurethral glands, when Doppler method is used according to the sug-
gested methodology, gives the opportunity not only to identify its anatomical structure, but also to determine its types. In CDC
the increase of diameter of vessels and the optimization of vessels image in the area of paraurethral glands in case of sexual
stimulation were marked.

0OcobanBoOCTI yAbTPacoHOrpadiuHoi AlarHOCTUKK NapaypeTpaAbHUX 3aA03
Y XXiHOK pepPTUABHOrO BiKY

B. M. lpuropeHko, 0. B. PomawieHko, B. B. binoronoscbka, M. 0. KoctoxHo,
C. M. MenbHu1KOB, A. A. Katoc

MeTta po60oT1 — OLHIOBaHHS ynbTpacoHorpadivHoi AiarHOCTUKM napaypeTparibHUX 3ao03, BpaxoBytoumn TUMKW iXHbOI NIoka-
nisauji B XiHOK penpoayKTUBHOTO BiKY.

Marepianu Ta metoam. 3giicHUNM TiHEKOMNOrYHE, CEKCOMOriYHe, yrnbTpacoHorpadidHe obcTexeHHst 94 XiHOK-BONIOHTEPOK
Bikom 24—42 poku (cepenHii Bik — 31,01 + 6,60). MapaypetpanbHi 3anosu nig vyac Y3/ Bu3Ha4yanu y chopmari cipoi Lkanu
(B-pexwmi), BUKOPUCTOBYHOUM KOMBOPOBE JOMNEPIBCHKE KapTyBaHHS, OLiHIOBaNy JOMNEPOMETPUYHI iHAEKCY CyauH napaype-
TpanbHUX 3ano3 4o Ta MiChs CekcyanbHoi CTUMYMALT (Nepernsg NavieHTKo epoTMYHOrO dinbmy Bnpogosx 20 XBUMMH Ta
HaHECEHHS Ha NMepeHIo CTiHKY NixBu 30ymKyBanbHOro nybpukaHTa). Ha noyaTky 4ocnimkeHHs Ans noKpaLleHHs Bidyanisavii
napaypeTpanbHWX 3aro3 BUKOHa KaTeTepuaaLlito Ce40BOro Mixypa, B NixBy BBENU 6anoH, 3anoBHEHWI renem.

Pesyniratu. MNepepHin (MeatanbHWiA) TMN nokanisawii napaypeTpanbHyx 3ano3 (HakonMUYeHHs 3ano3ncToi TKAHMHW Y NPOEKLi
AMcTanbHoro Biaainy ypetpu) Bussunu B 67 (71,2 %) obcTexeHux, 3agHin Tvn (y 3oHi 3agHboi ypetpu) —B 19 (20,2 %), an-
dpy3Hmia TN (B3goBX ypetpu) —B7 (7,5 %), pyanmentapHuii —8 1 (1,1 %) Bunaaky. MapaypeTparbHi 3anoau Bidyanisysanucs
K YiTKE i30eX0reHHe OBarbHe YTBOPEHHS, L0 Mae Taki po3mipu: goBxuHa — 2,20 + 0,60 cm, wupnHa — 1,52 + 0,40 cm,
ToBwmHa — 1,30 + 0,30 cm, 06'em —4,75 + 0,50 cm®.

[liameTp cyawH y 30Hi napaypeTtpanbHux 3anos y cnokoi — 0,17-0,21 cm, npu ctumynsuii — 0,39-0,41 cm. MakcumanbHa
CcuUcTonivHa WBKAKICTb kpoBoToky (Vps) y cnokoi ctaHoBuna 8,90-11,10 cm/c, npu cekcyanbHin ctumynadii —13,9-14,1 cmlc,
iHoekc pesuctenTHocTi (IR) — 0,60-0,62 Ta 0,63-0,68, iHaekc nynbcatusHocTi (IP) — 1,22-1,44 ta 1,61-1,72 BignosigHo.
3oHy G Busiunm B 90,4 % 0BCTEXEHUX.

BucHoBkuM. YnTpacoHorpadiuHe AOCTiLKEHHS 3 BAKOPUCTaHHAM METOAY Aonneporpadii cyanH napaypeTparibHuX 3anos 3a
3anponoHOBAHOK METOAMKOK A€ 3MOry He TifbKy ineHTUIKyBaTH Lie aHaTOMIYHE YTBOPEHHS, arne i BCTaHOBUTW TWUMK MOTO
nokaniaaLii, 0cobnMBOCTi KPOBOTOKY CyAMH NapaypeTpasibHOT 30HM, TOUKM G y CTaHi CMOKO Ta Ha Thi CekcyarbHOi CTUMynsLii.
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0co6eHHOCTH YALTPacOHOrpadUUeCKo AMarHOCTUKM NapaypeTpanbHbIX XKEeAE3
Y XXEHLUMH (EepPTUALHOrO BO3pacTa

B. H. lpuropeHko, 0. B. PomalueHko, B. B. benoronockas, M. A. KoctoxHo, C. H. MeabHUKoOB, A. A. Katoc

Llenb pa6oThl — OLeHKa yNbTPacoHOrpadniecko AMarHOCTHKM NapaypeTparnbHbIX Kenés ¢ y4ETOM TUMOB WX fokanuaasmum
Y EHLUMH penpoayKTMBHOTO Bo3pacTal.

Matepuanbl n MeTogb!. [poBESEHO KOMMMNEKCHOE MMHEKONOrNYeCcKoe, CEKCONOrMYECKoe W yNsTpacoHorpadmuyeckoe obene-
[l0BaHuMe 94 XeHLUMH-BONOHTEPOB B Bo3pacTe 24—42 ropa (cpegHuii Bospact —31,01 + 6,60). MapaypeTpanbHble xenesbl B
xoae Y3W onpeaensnu B pexviMe cepoi wkanbl (B-pexume) ¢ Mcnonb30BaHWeM LIBETHOMO JONMIEPOBCKOTO KapTUPOBaHWS,
OLieHMBanu AonnnepoMeTpuyeckne MHAEKCH COCyAoB NapaypeTpasnbHbIX Xenés A0 U nocne CekcyarnbHOW CTUMYNALmMmn
(MPOCMOTP NaLMEHTKON 3pOTUYECKOrO hunbMa B TedeHre 20 MUHYT 1 HAHECEHME Ha NEPEOHIO CTEHKY Braranuiia Bo3-
6yxpatoLuero nybpukaHTa). B Hauane nccnegoBaHus Ans ynyylleHns Budyanusauny napaypetparnbHbiX Kenés npoBoaunm
KaTeTepu3aLio MOYEBOTO Ny3bIpst M BBOAWMW BO BraranuLle 6ansioH, 3anofHeHHbI renem.

Pesynktathl. MNepegHnii (MeatanbHbIi) TMR NOKanu3aumm napaypetpasbHbIX Xenés (Mpy HakonneHny XXenesncTon TkaH! B
MPOeKLMW ANCTanbHOro OTAeNa ypeTphbl) yctaHosneHy 67 (71,2 %) obcriegoBaHHbIX, 3aAHWA TUM (B 30HE 3a[He ypeTpbl) —y
19 (20,2 %), Ancbdpy3HbIii TN (BOOMb ypeTpel) —y 7 (7,5 %), pyanmentapHbii —y 1 (1,1 %). MapaypeTpaneHble xenessl
BI3yarnu3npoBanuch B BuAe YETKOrO 303XOreHHOro OBaibHOro 06pasoBaHs Takumm pasmepamu: arivHa —2,20 + 0,60 cm,
wupuHa — 1,52 + 0,40 cm, TonwmHa — 1,30 £ 0,30 cm, 06béM — 4,75 + 0,50 cm®. [JuameTp cocynos B napaypeTparb-
Hom 30He B nokoe — 0,17-0,21 cm, npu ctumynsaummn — 0,39-0,41 cm. MakcumanbHas CUcTonnyeckasi CKOpoCTb KPOBOTOKA
(Vps) B nokoe coctasnsna 8,9-11,1 cm/c, npu cekcyansHon ctumynsaumm — 13,9—-14,1 cw/c, nipekc peaucteHtHoct (IR) —
0,60-0,62 n 0,63-0,68, nHoekc nynbcatmHocTn (IP) — 1,22—1,44 n 1,61-1,72 cooTBeTcTBEHHO. 30Ha G 06HapyxeHa y
90,4 % obcnenoBaHHbIX.

BhIBOAbI. YNbTpacoHorpaduyeckoe UccreaoBaqne MeToRoM Aonmnmeporpadui CocyaoB napaypetparnbHbIX kenés no
NPELIOXEHHON METOAVKE MO3BOMSET HEe TOMBbKO MAEHTU(MLMPOBATL 3TO aHAaTOMUYECKOe 06pa3oBaHie, HO 1 YCTaHOBUTbL
TUMbI €10 JIOKan13aLMm, B 0COGEHHOCTM KPOBOTOKA COCYAOB NapaypeTpanibHOi 30HbI, TOUkW G B COCTOSIHUM MOKOSI M Ha (hoHe

ceKcyaanon CTUMynALUNn.

Study of anatomic structure and functional activity of
paraurethral glands in today’s conditions attracts attention
of world scientific community [1-5]. In spite of the fact, that
attempts to determine the anatomic structure and functio-
nal activity of paraurethral gland have been known since
1672 [6-13], a list of contradictory and unclarified aspects
regarding morphological and functional characteristics of
this anatomic structure is preserved [1,5].

There are certain contradictions in the determination
of homology of paraurethral glands with the anatomic body
in a male organism and evaluation of its functional activity
[11,14-18].

Paraurethral glands’ comparison of characteristics with
the homologous men’s organ shows that male prostate
gland surrounds urethra, meanwhile the accumulation of
women’s paraurethral glands are located alongside urethra
[11]. The thickness of walls and the length of female urethra
limit the location of paraurethral glands, and that is why their
size is smaller compared to the male prostate gland and
constitutes in average 3.3 x 1.9 x 1.0 cm, while the average
weight is 4 times smaller (3.9 and 23.7, respectively) [11,19].

Morphological research of the structure of paraurethral
glands in women proves that in the stroma of this anatomic
formation ducts similar to male prostate gland and smooth
muscles are found, although their muscle component is
more developed. A histological study of tissues of paraure-
thral glands by Rudolf Virchow gave grounds to reveal
amyloid bodies, typical only for male organ [10].

In 1947, J. Huffman created three-dimensional models
of paraurethral glands. To perform that model, he filled
anatomic structures of urethra with hot wax and received
characteristic features of paraurethral glands’ structure, size
and number. The author noticed that this anatomic formation
is similar to how a tree looks like. In his view, the urethra
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resembles a tree trunk, while tubes of paraurethral glands
coming therefrom are similar to tree branches [20]. Taking
anatomical data of Huffman’s revolutionary wax model,
M. Zaviacic (1999) found different types of paraurethral
glands according to his pathoanatomic cross-sectional
studies: anterior (meatal) type, posterior type, diffuse type,
rudimentary type, rare middle tipe, dumbbell configuration
[7,11]. According to the opinion of Huffman (1948), M. Za-
viacic et al. (1985), Wernert et al. (1991), in 70 per cent of
women the accumulation of glandular tissue is observed
along the frontal distal part of urethra [20-22].

The system of outgoing ducts of paraurethral glands is
presented by numerous channels, through which ejaculate,
extracted during orgasm, comes to urethra. It should be
mentioned that in some cases extractions from the female
urethra are so abundant that they serve as a reason for
comparison with the phenomenon of male ejaculation
[9,23-25]. A high amount of alkaline phosphatase was
established, with variable PSA levels both in the vagina
and in the female ejaculate [23-27].

Paraurethral glands as an active functioning organ
in a female body have become the center of attention of
clinicians and pathologists only in the second half of XX
century. The data regarding the unified embryological origin
of paraurethral glands and male prostate from the urogenital
sinus have accumulated [28-30].

For a long time, the majority of skeptical scholars had
not recognized embryological findings, as a confirmation
of the existence of homology of two genitourinary struc-
tures and completely disagreed with the understanding of
paraurethral glands as an actively functioning organ in a
female body. The vestigial concept based on the macro-
scopic difference in the size of both sexes at that moment
was the main one, while the difference in size of glands
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has been many times used to substantiate their functional
inadequacy.

In the opinion of Wernert and coauthors the accumu-
lation of paraurethral glandular tissue along urethra and
also in the place between the wall of urethra and the fron-
tal wall of vagina should be recognized as a rudimentary
non-functional anatomic formation in a female body (ves-
tigial concept) [22].

In these conditions M. Zaviacic and coauthors contrary
to the traditional views and using the fundamental research
persuasively proved the functional activity of paraurethral
glands in a female body during all stages of life (non-vestigial
concept) [18,22]. Vestigial theory was refuted by M. Zaviacic
et al (2000) on the basis that morphologically mature sec-
retarial and basal cells were established in the tissues of
paraurethral glands of women of reproductive and perimeno-
pausal age during electronic microscope study. It was proved
that paraurethral glands do not disappear in the process of
embryological development (as it was regarded before),
while in 90 per cent of cases they actively develop in a
mature glandular tissue with full-fledged secretarial function
(non-vestigial concept) [3].

In 2001 on the basis of studies of M. Zaviacic and coau-
thors the Federative International Committee on Anatomical
Terminology (FICAT) during its meeting, which took place
in Orlando (Florida, USA) included the concept of female
prostate into the list of Histological Terminology, having
prohibited the use of terms “Skene’s paraurethral glands”
or “paraurethral ducts” to mark female prostate.

In today’s conditions the active study of anatomic and
functional peculiarities of development of paraurethral glands
continues [1]. In these circumstances the study of this an-
atomic formation in a female organism is related to great
research difficulties, because paraurethral glands can consti-
tute the object of research only in case of autopsy in women,
which is by itself related to a list of legal prohibitions [16].

The optimization of diagnostics of paraurethral glands
and the determination of their role in the formation of uro-
genital and sexual disorders in a female body remains an
obvious problem of clinical medicine.

The presented work is based on the idea of revaluation
of traditional approaches to the standards of identification
of paraurethral glands in women of fertile age considering
the types of their location.

As of today, in the world’s clinical practice, these di-
agnostical criteria are not standardized and received little
research.

Aim
Evaluation of diagnostics of ultrasound evaluation of

paraurethral glands considering their types of location in
women of fertile age.

Materials and methods

A gynecological, sexological and ultrasound study
of 94 women in the age from 24 to 42 (average age
31.01 £ 6.60), was carried out.

An examination of women-volunteers, who consented
to it, was carried out according to the rules of ethical com-
mittee and confidentiality requirements.
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An examination of women-volunteers, who consented
to it, was carried out according to the rules of ethical com-
mittee and confidentiality requirements.

It was suggested to use new methods of check-up to
optimize ultrasound diagnostics of paraurethral glands.
Before the examination bladder was catheterized and a
50.0 ml vessel, filled with gel, was introduced into the va-
gina. Implementation of these methods of ultrasound study,
in our opinion, leads to alleviate visualization of paraurethral
glands. In accordance with this research method, para-
urethral glands were considered as a separate anatomic
formation.

As previously established, the ultrasound study with
Doppler method to investigate vessels of this anatomic
formation permits the evaluation of indicators that describe
blood flow with high accuracy. Under this scenario patients
do not experience complications and consequences that
are undesirable.

The ultrasound diagnostic expert class system XARIO
of TOSHIBA in the format of grey scale (B-mode) was used
in the study. Also, Doppler colour flow mapping (CFM) was
employed during the examination of paraurethral zone and
Doppler indices were determined.

The use of Advanced Dynamic Flow allows CFM recei-
ving high dimensional image to see any vascularization, in-
cluding insignificant one, and to establish even vague flows.

The program Panoramic View was thought to optimize
view of large-format picture having two-dimension effect
and optimization in research of topographic anatomy of
paraurethral glands area.

There were two kinds of transmitters in the research:
linear multi-frequency transmitters (5.0-12.0 MHz) and
endocavitary ones (9.0-14.0 MHz).

In the format of CFM vascular angioarchitecture and
characteristics of parenchymatous blood flow in paraurethral
glands were assessed. The specific studied area included
paraurethral glands and G-spot (their availability, charac-
teristics of localization, intensity and symmetry).

In order to evaluate Doppler signals the selected scan-
ning angle between ray and vessel (ranged between 0 and
40 degrees) was used.

We evaluated parameters of 34 complexes. Linear
size was measured - diameters of vessels of the described
formations and evaluation of Doppler parameters: peak
systolic speed of blood flow (Vs cm/s), resistive index (IR),
and pulsatility index (IP).

During the examination no one used contraceptives or
hormone medicaments. The examination of women took
place during the first phase of menstrual cycle (between
the 5" and 10" days of cycle).

In course of visualization of the paraurethral glands,
the patient was placed on the back. We introduced anes-
thetic (Cathejell) into urethra. Bladder was catheterized via
Foley catheter No. 12 or No. 14, using the vessel, filled with
gel, for 10-15 cmd. At the finish of the study, we removed
the catheter and prescribed the 3-5 days antibacterial
therapy. Our aim was to avoid potential complications after
the examination [31].

The inspection was carried out in the state of calm as
well as after 20-30 minutes of sexual stimulation using
erotic video. The study was performed if convenience for
the patient was ensured.
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The ultrasound parameters data of women’s paraure-
thral glands M = SD, were analyzed using Wilcoxon
signed-rank test and Spearman correlation r-test. Stasti-
cally significant difference was considered for P < 0.05.
Analysis was performed using SPSS 22.0 (IBM, Armonk,
NY, 53595fc69139e7c88dec).

Results

The analysis of data of paraurethral glands ultrasound
study allowed to make the following findings. We found
the front (meatal) type of paraurethral glands location in
the paraurethral glands’ accumulation of tissues in regard
to the distal part of urethra in 67 (71.2 %) of examined
(Fig. 1, 2), back type —in the area of back urethra in 19
(20.2 %) (Fig. 3,4,5), diffuse type — along urethra in 7
(7.5 %) (Fig. 6,7,8), and absence —in 1 (1.1 %) (Fig. 9).

During ultrasound study of paraurethral glands using
the mode of gray scale this anatomic formation was in the form
of clear isoechogenic oval with the following dimensions:
length — 2.20 + 0.60 cm, width — 1.52 + 0.40 cm, thick-
ness —1.30 + 0.30 cm, and volume —2.30 + 0.70 cm?®.

Sexual stimulation during 20-30 minutes (viewing erotic
video) was accompanied by the increase in the diameter of
paraurethral glands vessels, intensification of blood flow and
brightness of sonographic image during CFM in the regime
of energetic Doppler carding, and was characterized by
the increase in the indices of blood flow of the studied zone
elements (paraurethral glands and G-spot).

The diameter of vessels in the paraurethral glands zone
was between 0.17 cm and 0.21 cm in calm, and 0.39-0.41
cm —during stimulation.

Maximum systolic speed of blood flow (Vps) during
CFM in calm was 8.90-11.10 cm/sec, while in sexual
stimulation it was 13.90-14.10 cm/sec, resistance index
(IR) — 0.60-0.62 and 0.63-0.68, respectively, pulsatility
index (IP) —1.44-1.22 and 1.61-1.72 respectively.

There were determined positive correlation and signifi-
cant difference between changing of ultrasound parameters
of women before and after sexual stimulation; increasing of
diameter of vessels in the paraurethral zone (P < 0.001,
r = (0.55), maximum systolic speed of blood flow (P < 0.001,
r = 0.4) and pusatility index (P < 0.05, r = 0.2), while we
didn’t notice any correlation and statistically significant changes
in resistance index (P > 0.05,r = -0.07).

In the conducted research the G-spot was found in
85 (90.4 %) of the examined. G-spot was visualized in
the form of spheric thickening at the front wall of vagina at
the distance 3.00-6.70 cm from introitus vaginae (Fig. 10).

We have noticed, that there is no correlation between
paraurethral gland’s location type and investigated ultra-
sound parameters (P > 0.05).

It should be noted that in every specific case the lo-
cation of G-spot had its features. During ultrasound study
the parameters of G-spot in calm (length — between 1.24
and 1.31 cm, width —between 0.68 cm and 0.76 cm, thick-
ness —between 0.28 cmand 0.34 cm, volume — between
0.1cm®and 0.2 cm?) (Fig. 11,12,13) and at the background
of video-erotic stimulation (length — between 1.34 cm and
1.38 cm, width — between 0.75 cm and 0.84 cm, thick-
ness —between 0.38 cm and 0.54 cm, volume - between
0.20 cm® and 0.30 cm?) (Fig. 14) were established.
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Discussion

For a long time, medical academic community, adhering to
the vestigial concept, had not recognized paraurethral glands
in female body as a functionally active organ. The results of
research by M. Zaviacic et al., complying to the principles of
interdisciplinary approach, have persuasively demonstrat-
ed the faimess of recognition of non-vestigial concept on
paraurethral glands with the confirmation of the peculiarities
of anatomic structure and functional activity during the whole
life of a woman [3,11,14-16,18,19,21,23,26.

It should be once again stated that the assessment of
anatomic structure of paraurethral glands is conditioned
by the list of difficulties caused by legal aspects in making
autopsies [16].

At the same time there are only occasional data about
clinical and paraclinical evaluation of functional activity of
paraurethral glands in women of different age groups.

Results of Magnetic Resonance Imaging of paraure-
thral zone and ultrasound studies of urethrovaginal space
accumulate, but remain non-systematic [32].

For instance, during magnetic resonance imaging of
paraurethral glands in women F. Wimpissinger established
the size of paraurethral glands without focusing on the types
of their location [33].

The object of scientific discussion are not only anatomic
and functional characteristics of paraurethral glands, but also
the Grafenberg spot. In 1950 Ernst Grafenberg described
an erogenous zone on the frontal wall of vagina, which for
the first time was called G-spot by F. Addiego (1981) [34,35].

The expected Grafenberg spot is, approximately locat-
ed in the projection of the pelvic part of urethra, contains
periglandular and paraurethral tissues [36-39].

In the opinion of Crooks and Baur, “the G-spot contains
asystem of glands (Skene’s glands) and ducts that surround
the urethra” [40].

In 2008, G. L. Gravina et al. indicated that during ul-
trasound study of paraurethral zone the Grafenberg spot
was established, but the image of this structure was not
presented, which became the basis for debate [41].

In these circumstances the optimization of diagnostics
of paraurethral glands and paraurethral zone is a demand
of today. The methods of ultrasound study for vessels of
paraurethral glands, using Doppler method, allow revealing
the peculiarities of a separate anatomic formation considering
the type of its localization and its character of development due
to the individual features of paraurethral glands’ branching.
G-spot (projection of glandular tissue in relation to vagina)
located in case of proximal and distal location of paraurethral
glands was established in 80.4 % of the studied patients.

The methods of examination proposed above enhance
visualization of paraurethral glands and all its parts. It gives
us the opportunity to expand perception about the character-
istics of this anatomic formation according to the paraurethral
glands’ description with different kinds of their placement,
character of localization and view on G-spot.

Conclusions

1. The ultrasound research that includes the Doppler
method of paraurethral zone vessels on earlier catheterized
bladder allows determining paraurethral glands as a unique
anatomic formation.
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Fig. 1. Ultrasound study of paraurethral glands. Front type of paraurethral glands location in calm. Patient L., aged 34. In the projection of distal part of urethra an oval formation of
isoechogenic structure with clear margins is visualized. Size: length —2.28 cm, width —2.11 cm, thickness —2.39 cm, and volume —7.4 cm?.

Fig. 2. Ultrasound study of paraurethral glands (front type) in calm with the determination of Doppler indices. Patient L. Visualization of front type of paraurethral glands in the mode
of gray scale. Vps = 3.60 cm/sec; IR = 0.69; IP = 1.79.

Fig. 3. Ultrasound study of paraurethral glands (back type) in calm. Patient P., aged 40. In the projection of proximal part of urethra an oval formation of isoechogenic structure with
clear margins and homogeneous structure is visualized. Size: length - 2.23 cm, width — 0.92 cm, thickness — 1.51 ¢cm, and volume — 1.60 cm?.

Fig.4. Ultrasound study of paraurethral glands (back type) with the determination of diameter of vessels at the background of video-erotic stimulation. Patient Ch., aged 34. In

the projection of back urethra an oval flat formation of isoechogenic structure is visualized. During CFM a clear vascular image with the diameter of vessels up to 0.26 cm was
established at the background of video-erotic stimulation.

6 I

Fig. 5. Ultrasound study of paraurethral glands (back type) with the determination of Doppler indices of blood flow at the background of video-erotic stimulation. Patient Ch., aged
34. Back FPG type is verified. Increase in brightness of vascular image: Vps = 14.9 cm/sec; IR = 2.37.

Fig. 6. Ultrasound study of paraurethral glands (diffuse type) in the regime of gray scale in calm. Patient P., aged 29. Diffuse type of paraurethral glands is verified. Steady accumulation
of glandular tissue along urethra.
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Fig. 7. Ultrasound study of paraurethral glands (diffuse type) at the background of video-erotic stimulation. Patient G., aged 30. Increase of blood flow in the stroma of paraurethral
glands with the bright coloration of vascular image.

Fig. 8. Ultrasound study of paraurethral glands (diffuse type) with the determination of Doppler indices at the background of video-erotic stimulation. Patient G., aged 30. Steady
accumulation of glandular tissue along urethra. Increase in blood flow in tissues of paraurethral glands with bright coloration of vascular image. Doppler indices of blood flow:
Vps = 8.40 cm/sec, IR = 0.68; IP = 1.16.

Fig. 9. Ultrasound study of paraurethral zone. Patient B., aged 33. Paraurethral glands were not verified.

Fig.10. Ultrasound study of G-spot in the mode of gray scale (B-regime). Patient W., aged 39. G-spot was found at the front wall of vagina as a thickened formation at the distance
3.25 cm from introitus vaginae.

11]

Fig. 11. Ultrasound study of G-spot in the mode of gray scale (B-regime) with the determination of its linear dimensions in calm. Patient G., aged 30. G-spot was found on the front
wall of vagina in the form of thickened formation with the following size: length — 0.71 cm, width — 0.62 cm, thickness — 0.48 cm, and volume - 0.11 cm?®.

Fig. 12. Ultrasound study of G-spot in the regime of gray scale with the determination of diameter of vessels. Patient K., aged 37. In the stroma of G-spot the vessels with diameter
between 0.1 cm and 0.11 cm are visualized.
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Fig. 13. Ultrasound study of G-spot in the mode of gray scale using Doppler method of this zone vessels in calm. Patient L., aged 34. Doppler indices of blood flow in vessels of

G-spot: Vps = 9.6 cm/sec, IR = 0.63, IP = 1.25.

Fig. 14. Ultrasound study of G-spot in the mode of gray scale using Doppler method of vessels of this zone during sexual excitement. Patient W., aged 39. In the stroma of G-spot
numerous vessels are visualized. During CFM the intensification of vascular image in the form of vascular “flashes” was revealed.

2. Ultrasound investigation of paraurethral glands
vessels using Doppler method in accordance with the sug-
gested above methodology gives opportunity to identify
paraurethral glands and to determine their types; as a result,
we can study blood flow in paraurethral glands, G-spot both
in calm and after video-erotic stimulation.

3. Consequently, the “front type” of paraurethral glands
location was established in the accumulation of glandular
tissue in regard to distal part of urethra in 67 (71.2 %) of
the examined women. “back type” of paraurethral glands
location was found in the zone of proximal part of urethra in
19(20.2 %) of the examined women, “diffuse type” —placed
along urethra in 7 (7.5 %) of the examined women, and
absencein 1 (1.1 %) of the examined women.

4. Colored Doppler examination marked an increase
in vascular diameter of vessels and optimization of vessels
image in the area of paraurethral glands on the background
of sexual stimulation during the 20-30 minutes erotic video,
what is confirmed by statistical difference between inves-
tigated parameters.

5. The results of the obtained observations and their
clinical illustrations allow us to draw a conclusion that
using of investigated ultrasound methodology optimizes
the visualization of woman’s prostate gland zone and al-
lows reaching high quality image and also allows to reach
clarity of the described structures; this method of exam-
ination also allows evaluating the characteristic of blood
flow.
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BnAuB LIUTOMEranoBipyCy Ha KAiHIKO-NapaKAiHiuHi Ta iMyHHI napameTpu
AiTeu, AKi XBopi Ha poTaBipycHy iHpeKLito

M. 0. Caenuenko D *BCP C, B, Ky3HeLoB(DAEF

XapKiBCbKMIA HaLliOHAAbHWI MEAUYHKI YHIBEPCHTET, YKpaiHa

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60TK — OLHTY BNAVB LIUTOMEranoBipycy Ha KNiHiko-napakniHiyHi Ta iMyHonoriyHi napameTpu B AiTen, ki xopi Ha  Katouosi cnosa:
poTaBipycHy iHdekuito (PBI). AITH,
LIMTOMEranoBipyc,
poTaBipyCHuM
racTPOEHTEPHT.

Matepianu Ta metogu. O6cTexunm 50 giten Bikom 1-3 pokw, ki XBOPi HA CepeaHbOI TSXKKOCTI Ta TSHKKi (DOPMU KULLKOBOI
iHcbekuji poTasipycHoi eTionorii. Beix Aitei 0bcTexmnm Ha HasBHICTb iHGiKyBaHHS Bipycamu repnecy 1, 2, 4, 5, 6 Tunis. Metogom
imyHocbepmeHTHOro aHanisy (I®A) Bu3Hauanm piBeHb cneundivnmux Ig G i lg M go Bipycis repnecy 1, 2, 4, 5, 6 TuniB. Y paai
NO3UTUBHOTO Pe3ynbTaTy TeCTy METOAOM NosiMepasHoi naHLoroBoi peakuii (MNJ1P) BuaHayanm HassHicTb JHK (skicHo) HasBaHUx
repnecaipycis. Y 1 rpyny (MoHO-PBI), siky BU3Hauunu sk pecpepeHcHy, 3anyyunnm 33 AUTUHW, B KOTPUX HE BUSIBUIW iHGDIKYBaHHS
XOOHWUM i3 HaBefeHVX BipyCiB rpynu repniec. Y 2 rpyny Beiiwny 17 nauiexTis i3 PBI Ha Tni iHgikyBaHHS LMTOMEranosipycom
(LUMB), iHchikyBaHHS iHLLUMMW Bipycamu rpynu reprec BuksiodeHe. AHanidyBanu nokasHuku imyHHoi Bignosigi (CD 3+, CD 4+,
CD 8+, CD 16+, CD 22+, IgA, Ig M, Ig G, Il 1B, 4, ®HIM-a) y rocTpuit nepio 3axBopioBaHHs Ta B Nepiof pekoHsanecueHuii.  *E-mail:
Dr.margaritaSI@
FAKicHi NoKa3HWKW HaBedeHi sik abcontoTHe Ta BigHOCHE (%) 3HauYeHHs. BiporigHiCTb BigMiHHOCTE BU3Ha4Yan 3a JOonoMoro  gmail.com
Tecty ¥? lNipcoHa (Pearson’s Chi-squared test). KinbkicHi nokasHukiu HaefeHi sik MegiaHa (Me) Ta HuxHi (LQ) i BepxHin (UQ)
KBapTWni. BiporigHiCTb BiAMIHHOCTEW KinbKICHNX NOKa3HWKIB Yy ABOX HEMOB’'A3aHWX rpynax Bu3Hayanu 3a gonomoroto U-tecty
ManHa—BiTHi (Mann—Whitney U-test). Moporose 3HayeHHs piBHst BiporigHocTi — 0,05.

Natonoris. 2021.
T. 18, Ne 2(52).
C.211-217

Pe3ynkratn. AHani3 pesyneraTis 4OCILKEHHS NoKasas: y roctpomy nepiogi PBI iHdikysaHHs aiten LUMB npuasoguTs Ao
HWKYMX MOKA3HUKIB TeMMepaTypHOi peakLii, MEHLLOI KpaTHOCTI GrtoBOTW, NOJOBXKEHHS TEPMiHY rocnitaniaallii, 3SMeHLLEeHHs
BMicTy nevikouuTis, CD 16+ (%) kNiTWH i nokasHuka imyHoperynstopHoro iHaekcy (CD 4+/CD 8+) Ha Tni 36inblueHHst piBHiB
moHouuTis, CD 8+ (%) T-nimdpoumTis, KoHueHTpaLii I]1-4 Ta ®HIM-a. Y nepioa pekoHBanecLeHuii HassHicTb LIMB acouitoeTb-
81 3i 30iNbLIEHHAM TPMBANOCTI NMXOMaHKW Ta giapei, BMiCTy MoHoumTie, CD 8+ (%) T-kniTuH, koHueHTpauii 1/1-4, ®HM-a Ta
HKYMMM NOKa3HWKaMK iMyHoperynaTopHoro iHaekcy, Bmicty CD 16+ (%), CD 22+ (%) T-knituH i Ig M.

BucHoBku. JlaTeHTHa LMTOMEranoBipycHa iHdeKLis B ZiTen, siki XBOpi HA pOTaBipyCHUIA racTPOEHTEPHT, BipOriaAHO BMIVBAE
Ha HU3KY KIiHIKO-NapakmiHiYHUX Ta IMyHHWUX MOKa3HWKIB, L0 NMPU3BOAUTb A0 3MEHLLEHHS IHTEHCUBHOCTI KMiHIYHUX NPOSIBIB Y
rOCTPUWIA Nepiof, 3aXBOPHOBAHHS Ta NPOMOHraLlii OKpeMUX CUMNTOMIB Y Nepios peKoHBanecLeHLji.

The effect of cytomegalovirus on clinical and paraclinical as well as immune parameters Kﬁdwmdﬁ
. . . . . cnildren,
of children with rotavirus infection oytomegalovirus,
. . rotavirus
M. Yu. Sliepchenko, S. V. Kuznietsov gastroenteritis.

The aim is to evaluate the effect of cytomegalovirus on clinical and paraclinical as well as immunological parameters in

children with rotavirus infection (RVI). Pathologia
2021; 18 (2), 211-217
Materials and methods. 50 children aged one to three years, patients with moderate and severe intestinal infections of rotavirus
etiology were examined. All children were examined for herpes virus infections types 1, 2, 4, 5, 6. Enzyme-linked immunosorbent
assay (ELISA) was used to determine the level of specific Ig G and Ig M for herpes viruses types 1, 2, 4, 5, 6, and in the case of
a positive test, polymerase chain reaction (PCR) determined the presence of DNA (qualitatively) of these herpesviruses. Group
1 (mono-RVI), which was taken as a reference, included 33 children in whom no infection with any of these viruses of the herpes
group was detected. Group 2 included 17 patients who underwent RVI on the background of CMV infection, the presence of
infection with other viruses of the herpes group was excluded. Immune response parameters (CD 3+, CD 4+, CD 8+, CD 16+,
CD 22+,1gA, IgM, Ig G, IL 1B, 4, TNF-a) in the acute period of the disease and in the period of convalescence were analyzed.

Qualitative indicators were given in the form of absolute and relative (%) value. Significance of differences was determined
using Pearson’s ¥ test (Pearson’s Chi-squared test). Quantitative indicators were given in the form of median (Me) and values
of lower (LQ) and upper (UQ) quartiles. The significance of differences in quantitative indicators in two unrelated groups was
determined using the Mann—-Whitney U-test. The threshold value of the confidence level was taken as 0.05.

Results. The analysis of the obtained data allows to establish that in the acute period of RVI infection in children with CMV
leads to lower figures of temperature reaction, lower vomiting rate, prolongation of hospitalization, along with decrease in
leukocytes, CD 16+ (%) cells and immunoregulatory index (CD 4+/CD 8+) against the background of increased levels of
monocytes, CD 8+ (%) T-lymphocytes, concentrations of IL-4 and TNF-a. During convalescence, the presence of CMV is
associated with an increase in the duration of fever and diarrhea, an increase in monocytes, CD 8+ (%) T cells, concentrations
of IL-4, TNF-a and lower figures of immunoregulatory index, CD 16+ (%), CD 22+ (%) T cells and Ig M.
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OpuriHaAbHI AOCAIAXKEHHS

KatoueBble cnoBa:

AETH,
LMTOMEranoBupyc,
POTaBUPYCHbIN
raCTPO3HTEPUT.

Natonorus. 2021.
T. 18, Ne 2(52).
C.211-217

Conclusions. Latent cytomegalovirus infection in children with rotavirus gastroenteritis significantly affects a number of
clinical and paraclinical as well as immune parameters, which leads to a decrease in the intensity of clinical manifestations in
the acute period of the disease and the prolongation of some symptoms during convalescence.

BAusiHMe uMTOMEranoBUpyca Ha KAMHMKO-NapakKAMHUYECKHWEe U UMMYHHbIe napameTpbl
AeTeH, 60AbHbIX POTaBUPYCHOW MHOEKLUEN

M. 10. CaenueHko, C. B. Ky3HeuoB

Llenb pa6oTbl — OLEHUTb BMMSIHAE LIMTOMEranoBrpyca Ha KMWHWKO-NapaknMHUYECKUe N MMMYHOIOrMyeckvue napameTpbl
fetel, 6onbHbIX poTaBUPYCHON UHekumnen (PBU).

Matepuanb! u metoabl. O6cnenosanu 50 aeten B BospacTte 1-3 roga, 60mnbHbIX CPeaHeit TSKeCTU 1 TskenbiMu hopmamm
KULLIEYHOMN MHCDEKLMM pOTaBMPYCHOM aTunonorvn. Beex aeteit o6cnenoBani Ha Hanuume MHAULUMPOBaHUS BUpycamu repneca
1,2, 4,5, 6 Tvnos. MeTtogom ummyHodepmeHTHoro aHanuaa (VI®A) onpegensanu yposHu cneumduyeckux Ig G v Ig M K Bu-
pycam repneca 1, 2, 4, 5, 6 Tunos. B cnyvae nonoxuTensHoro pesynsrata Tecta METOAOM NONMMEPA3HON LIENHON peakumn
(NUP), onpegenanu Hannune JHK (kayecTBEHHO) ykasaHHbIX repnecsupycos. B 1 rpynny (MoHo-PBW), koTopyto B3snu kak
pecepeHTHyto, BKMtounnu 33 pebeHka, y KOTOpbIX HE YCTAHOBMEHO MHMULMPOBAHME HW OJHWUM W3 Ha3BaHHbLIX BUPYCOB
rpynnbl repnec. Bo 2 rpynny Bownm 17 G6onbHbIX, kKoTopble nepeHocun PBU Ha doHe HULMPOBaHWS UMTOMEranoBmpyca
(LUMB), nHdMUmMpoBaHve apyrumy BUpycamm rpynmbl repnec UCKIYeHo. AHanuavMpoBanu nokasatenyt UMMYHHOMO OTBETa
(CD 3+, CD 4+, CD 8+, CD 16+, CD 22+, Ig A, Ig M, Ig G, U1 1B, 4, ®HO-a) B ocTpblit nepuos 3abonesaHns U B nepros,
peKoHBanecLeHLmm.

KayecTBeHHbIe nokasatenu npeAcTaBreHb B BiAe abCOMOTHbIX M OTHOCUTENbHBIX (%) 3HaYeHWIA. [l0CTOBEPHOCTL pasnuymin
onpeaensny ¢ nomoLblo Tecta x? MupcoHa (Pearson’s Chi-squared test). KonuuecTBeHHble nokasatenu npeacTaeneHsbl B
Buae megunansl (Me) n HuxHero (LQ) n BepxHero (UQ) ksapTuneit. [JocToBEpHOCTb pasnnymnii KONWYECTBEHHBIX NokasaTene
B [1BYX HECBSA3aHHbIX rpynnax onpeaensnm ¢ nomoLusto U-tecta ManHa—YutHu (Mann—-Whitney U-test). Moporosoe 3HaueHme
ypoBHs foctosepHocTn — 0,05.

PesynbraTtbl. AHanu3 pesynsTatos 1CCrefoBaHnsa nokasan: B octpom nepuoge PBU nHdmumposanue geten LIMB npusoauT
k bonee HI3KUM NokasaTensam TemnepaTypHOI peaKLim, MEHbLLEN KpaTHOCTU PBOTbI, MPOMOHraLMm1 CPOKOB rocnuTanuaaLmm,
CHVKEHWIO COAepXKaHns NenkoLMToB, nokasarens MmyHoperynsatopHoro nHaekca (CD 4+/CD 8+) u CD 16+ (%) kneTok Ha
doHe noBbiLLeHNs ypoBHS MoHouuToB, CD 8 + (%) T-numdounTos, koHUeHTpaLmmn UI-4 n ®HO-a. B nepuop pexkoHsanec-
LieHumm Hannumne LIMB accoumnpyeTtcs € yBenniyeHmem NpogormKUTENbHOCTU IMXOPaAKM U Anapen, yBenmyeHneM Coaepxanms
MoHouuToB, CD 8+ (%) T-knetok, koHueHTpauw U-4, ®HO-a 1 MeHbLIMMK NokasaTensmm UMMYHOPErynSTOPHOro MHAEeKea,
cogepxarns CD 16+ (%), CD 22+ (%) T-knetok u Ig M.

BhiBoAb!. JlaTeHTHas LMTOMEranoBupycHast MHEKUMS y AeTel, GOMbHLIX POTABUPYCHBIM FACTPOSHTEPUTOM, JOCTOBEPHO
BNMSIET Ha P KIMHUKO-NAPaKIMHUYECKUX U UMMYHHBIX MOKa3aTenei, YTo NPUBOAMT K yMEHbLLIEHO MHTEHCUBHOCTY KITMHU-
YeCKMX NPOSIBNEHUIA B OCTPbI Nepuroz 3a6oneBaHms 1 MPOMNOHTaLMy HEKOTOPBIX CUMMTOMOB B NEPUOL, PEKOHBANECLIEHLIMM.

3a paHumm BOOS, potasipycHa iHdekuis (PBI) — Hait-
yacTilua npu4vHa aiapei B Aiter paHHboro Biky [1,2]. Hwa
akTyarnbHa npobnema cyyacHoi iHdpekTonorii — nowumpe-
HICTb iHChiKyBaHHS AiTEN Bipycamm rpynu reprec, 3okpema
uutomeranosipycom (LIMB) [3,4]. Ynmano pgocnigHukis
BMBYaKOTb MexaHiamn B3aemogii LIMB Ta imyHHOI cvc-
Temu [5-7]. Tak, rpyna aBTopiB i3 KeinTayHcbkoro ta
OkchopACbKOro YHIBEPCUTETIB BCTAHOBWNA, LLO HasB-
HICTb iHGiKyBaHHS LIMB € dhakTopoM pusnKy po3BuTKY
Ty6epKynbo3y B AiTel [8]. IHLi HayKOBLIi BU3HaYMNK, LLO
Bucokui piseHb JHK LIMB y cnn3oBiii 060mnoHLi TOBCTOro
KULUEYHMKA — He3anexHWii NpeaukTop HeedekTUBHOCTI
Tepanii KOPTUKOCTEPOiAaMM B NALEHTIB i3 Hecneundiy-
HUM BMpaskoBuM konitom [9]. HocnigHukn 3 Benukoi
BpuTaHii BCTAHOBWIN HWXYI TUTPU 3aXUCHWX @HTWTIN Y
BIZANOBIAb Ha BaKLMHALjto NpoTU nuxomaHku E6ona, y
LIMB(+) monoaux oci6, Hix y LIMB(-), wwo acouitoeTbes
3 iMyHocynpecuBHUM BrnuBoM LIMB Ha iMmyHHy cuctemy
opraHiamy xassiiHa [10]. Furman D. et al. 3pobunu BucHo-
BOK, LLIO Y MOMOAWMX ntofen, iHdikosaHux LIMB, crocTepi-
ratoTb KpaLLly BiAnoBifb Ha BaKLMHALLIO NPOTY Fpumy, HX y
HeiHikoBaHWX, LLO CBIAYUTL NPO iIMyHOMOZESNOBANbHUIA
egpext LIMB [11].

3a gaHumu O. B. YcavoBoi Ta P. K. Babik, HasiBHICTb
LIMB y giteit i3 poTaBipyCHOLO iH(beKLiE acoLitoETLCA 3
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6inbLU TpUBanM nepebirom 3axBoprOBaHHS, 36iMbLIEHUM
YMICTOM HEATPOIniB i MOHOLMTIB Ha TNi 3HVXKEHOTO a-
rouuTapHoro yucna [12,13]. LWoao iMyHHMX nokasHukiB
LiTeit i3 BipyCHUMM KULLKOBUMM iHGbeKLisiMU, siki nepebi-
raloTb Ha Tni iHikyBaHHs LIMB, BusBNeHo AeLo HuxYi
pieHi CD 3+, CD 4+, CD 16+ T-knituH [13].

AHani3 cy4acHux JocrifpKeHb Aae NifcTaBW BBAXATH
iH(piKyBaHHS LMTOMEranoBipycom haktopoMm, sKUn 3mi-
HIOE IMyHHY BIifMoBifgb OpraHiamy, Moxe OyTu Tpurepom
PO3BUTKY iHLUMX 3aXBOPIOBaHb Ta BMNMBATW Ha iXHIN
nepe6ir [8,10,13,14]. Ane BMCHOBKM JOCMIAHWKIB LLOAO
xapaktepy Bnnusy LIMB pisHsTbes, Wo niaTBepoxye
aKTyanbHICTb AOCRIMKEHb 3 LiET TeMU.

Merta po6otu

OujHnTY BNNMB LIMTOMEranoBipycy Ha KrniHiko-napakni-
Hi4Hi Ta iMyHOrOriYHi NapameTpun B AiTel, Ski XBopi Ha
pOTaBipyCHY iH(EKL;t0.

Marepiaau i MeToAU AOCAIAKEHHA

[na peanisauii noctaBneHoi metn obctexunu 50 giten
BikOM 1—3 POKK, SiKi XBOpi Ha CEPEAHBOI TSHKKOCTI Ta TSHKKI
dopMu KMLLIKOBOI iHbeKLii poTaBipycHOi eTionorii, ski
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nepebyeanu Ha nikysaHHi B KHIM XOP «ObnacHa gutsya
iHbekuinHa kniHiYHa nikapHa» (M. Xapkis). MauieHTiB
noA4inunn Ha 2 rpynu: neplua — 33 AUTUHY, SKi He Manu
¢hoHOBOrO iHGiKyBaHHS repnecsipycamu (MoHo-PBI),
apyra — 17 nauieHTis, B sikux diarHoctoBaHo PBI Ha Tni
nateHTHoi LIMB iHcbexuii (mikeT-PBI). Fpynu gocnimkenHs
3iCTaBHi 3a CTaTTHO, BIKOM AiTEN, TSXKKICTHO 3aXBOPIOBAHHS
Ta iHWUMW NnapameTpamu. Y nepluy rpyny 3anyyumnm 15
(45,5 %) pisyat i 18 (54,5 %) xnonuis, y apyry — 10
(58,8 %) misyat i 7 (41,2 %) xnonuis, x> = 1,666,
p = 0,197. PBI cepenHb0-BaxKoi (hopmu AiarHOCTyBanm
B 15 (45,5 %) miten nepwoi rpynn ta 9 (52,9 %) apyroi;
TskkuA nepebir mann 18 (54,50 %) navjeHTiB nepLuoi
rpynu Ta 8 (47,1 %) ppyroi, X2 = 0,252, p = 0,616.
MegniaHHwi nokasHuk Biky y 1 rpyni — 23,0 [19,0; 26,0]
mic., y 2 rpyni — 24,0 [20,5; 32,5] mic., p = 0,257.

[iarHo3 PBI BepudikyBanu 3a 4ONOMOrO0 BUGINEHHS
pOTaBipyCHOTO aHTUreHa 3 KanoBux Mac XBOPYX METOLOM
imyHobepmeHTHOrO aHaniay (I®A) i BignoBigHnx aHTUTIN
knacy Ig M i3 kposi.

Ycix aiten obeTexunm Ha HasBHICTb iH(iIKyBaHHS
Bipycamu repnecy 1, 2,4, 5, 6 Tunis. Metogom iMmyHoep-
MeHTHOro aHanisy (I®A) BusHauanu piseHb cneLmdivHmnx
Ig G ta Ig M o Bipycis repnecy 1, 2, 4, 5, 6 Tvnis. Y pasi
NO3UTUBHOTO pe3ynsTaty TecTy METOZOM noniMepasHoi
naHutorosoi peakuii (MNP) BuaHavamm HasBricTb JHK
(siKicHO) Ha3BaHwx repriecBipycis. Y 1 rpyny (moHo-PBlI),
AKY BU3HAYMNMN SK pedpepeHcHy, 3anyumni AiTen, y KoTpux
HEe BUSBUIW iH(PIKYBaHHS XOOHWUM i3 HaBEAEHWX BipyciB
rpynu repnec. Y 2 rpyny BKIHOUMK XBOPUX, B SKWX Aia-
rHoctyBanu PBI Ha Tni iHgikyBaHHS LIMB, iHdikyBaHHS
iHLUMMW Bipycamu rpynu reprec BUKIOYEHE.

Kpim kniHiko-nabopaTtopHoro 06CTexeHHS, B roCTpo-
My nepiogi (1-3 poba) Ta B nepiog pekoHBanecueHLii
(8-10 poba) B cMpoBaTLi KPOBI XBOPKX BU3HAYaNM BMICT
CD 3+, CD 4+, CD 8+, CD 16+ 1a CD 22+ nimcouuTia
METOAOM iMyHOMITyopecLeHLii 3 BUKOPUCTaHHAM MOHO-
knoHanbHux aHTuTin (TPAHYM, YkpaiHa). BmicT imyHo-
rno6yninie (Ig ) knacy A, M, G (IgA, Ig M, Ig G) BusHadanu
3a J0MOMOrOH ABOCANTOBOIO IMyHO(hEPMEHTHOrO aHani-
3y (TPAHYM, YkpaiHa). PiBHi inTepneiikinis (I11-1B, I1-4,
®HIM-a) cupoBaTku KPOBi BU3Ha4anu TBEPAOMA3HUM
imyHobepmeHTHM MeTopoM («Novamedliney, ®PH).

O6CTEXEHHS NaLieHTIB BUKOHYBanW, SIKWWO GaTbku
Hadasanu nucbmoBy iHpopmoBaHy 3rogy. Kowmicieto 3
nuTaHb eTUKM Ta 6ioeTnkn XapKiBCbKOrO HaLlioHamnbHOro
meauyHoro yHisepcutety (npotokon Ne 7 Big 11 BepecHs
2018 p.) BCTaHOBNEHO: METOAM OOCNIMKEHHS BiAMOBIAa-
t0Tb YWNHHOMY 3aKOHOAABCTBY YKpaiHW Ta MiKHapOAHUM
€TUYHUM BMOraM, He NOPYLLYIOTb ETUMHUX HOPM Y HayLi
Ta CTaHAapTiB 3AiiCHEHHs BioMeanYHINX AOCHIDKEHD.

XapakTep po3noginy KifbKiCHUX 03HaK OLiHioBanu
Bi3yarnbH1M rpacpiyHM METOLOM i 3 BAKOPUCTAHHSAM Kpu-
Tepito LWanipo-Binka (Shapiro-Wilk’s test of normality).
OCKinbKn OLHIOBAHHS MOKA3HUKIB BCTAHOBUIO CYTTEBI
BiAMIHHOCTi Bifj HOPMarbHOro XapakTepy po3noginy, B
po3paxyHKax BUKOPUCTOBYBaM HenapaMeTpyyHi cTaTuc-
TUYHI MeToan. AKiCHI NoKa3HWUKM HaBeaeHi ik abcontoTHe
Ta BigHocHe (%) 3HadeHHs. BiporigHicTb BigmiHHOCTEN
BM3HaYanu 3a gonomoroto Tecty X2 MipcoHa (Pearson’s
Chi-squared test). KinbkicHi noka3Huku HaBegeHi K
mepiaHa (Me) Ta HuxHin (LQ) i BepxHin (UQ) ksapTuni.
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Tabnuus 1. Xapaktepuctuka kniHiyHnx nposiei PBI B giten, siki He iHdikoBaHi

Ta iHcpikoBaHi LuTomeranosipycom, Me [LQ; UQ]

Moka3HWKWU, OAVHULI BUMiPIOBaHHSA 1 rpyna 2 rpyna
(n = 33) (n = 17)

Tepmin rocnitanisauii, 4i6 2,0[1,0;2,0]
MakcumanbHa Temnepartypa, °C 38,9[38,8; 39,2]
TpuBanictb nuxoMaHku npoTsirom xsopobu, 4i6 3,0 [2,0; 3,5]

TpusanicTb cybdhebpunbHOi nxomarkm, 4ié 1,0[1,0; 1,0]
Max kpatHicTb 6ntoBoTH, pasis/godby 4,0[3,0; 5,0]
TpusanicTb 6ntoBoTH, Ai6 1,0[1,0; 2,0]
KpatHicTb giapei, pasis/poba 5,0 [4,5; 6,0]
TpuBanicTb giapei, Ai6 3,0 [3,0; 4,0]
TpuBanicTb katapanbHOro cuHapomy, Aié 3,0[3,0; 4,0]

2,0[2,0;3,0]
38,6 [38,3; 39,0]
4,0[4,0;5,0]
2,0[1,0; 2,0]
2,0[2,0;3,5]
1,0[1,0; 1,0]
5,0 [4,5; 6,0]
5,0 [4,0; 6,0]
4,0[3,0;4,0]

0,015
0,004
<0,001
0,001
0,009
0,099
0,717
<0,001
0,234

BiporigHicTb BigMIHHOCTEN KiNbKICHUX NOKa3HWKIB Y ABOX
HEMOB'sI3aHMX rpynax Bu3HayYanu 3a gonomoroto U-Tecty
ManHa-BitHi (Mann-Whitney U-test). Kputuunum 3Ha-
YyeHHsaM p Beaxkamm 0,05. CtatncTyHe onpaLloBaHHS
pesynbTaTiB BUKOHAM 3a AONOMOTOH0 NaKeTa NpUKMagHmnX
nporpam IBM SPSS 25.0° st Windows® (Trial version).

PesyAabtatn

Mig yac aHanizy TepmiHy rocnitanisauii nawieHTiB 060x
rpyn BCTAHOBWMU: MAUIEHTW 2 rpynu Haaxoawnu y
cTaujioHap misHile nopiBHAHO 3 xBopumu 1 rpymn (2,0
[2,0; 3,0] i 2,0 [1,0; 2,0] mobw, p = 0,015) (mabn. 1).
Y piten, iHdikoaHnx LIMB, nopiBHAHO 3 nauieHTamm 3
MOHO-PBI 3apeecTpyBany BipOrigHO HWXYI MOKA3HMKM
TemnepatypHoi peakuii (38,6 [38,3; 39,0] Ta 38,9 [38,8;
39,2] °C, p = 0,004), meHLwwy kpaTHicTb 6ntoBoTU (2,0
[2,0; 3,5] i 4,0 [3,0; 5,0] pa3a Ha goby, p = 0,009), wo
CBIAYMTb NPO MEHLL BUPaxeHi KNiHivHi cumntomm PBIy
[e0oTi 3axXBOpIOBaHHS y XBOPUX, iHGpikoBaHux LIMB, Ta,
MIMOBIPHO, 3yMOBFO€ MNi3HiLLIE HAOXOMKEHHS B CTaLioHap.
Y xBopux 2 rpynu 3adikcyBanu BiporigHO TpuBaniLli
NMXOMaHKy Ta JiapeiiHui cuHapom. Tak, TpuBanicTb
¢hebpunbHoi Ta cybdhebpunbHOI NMXOMaHKM B XBOPUX 2
rpynu wogpo aiten 1 rpynum ctaHosuna 4,0 [4,0; 5,01 3,0
[2,0; 3,5] pobu (p < 0,001) Ta 2,0 [1,0; 2,0]i 1,0 [1,0;
1,0] modm (p = 0,001), a TepmiH 30EpEXEHHS AiapeiiHoro
cuHOpoMy B AiTen 2 rpynv mavbke B 1,5 pasa Tpusanilmin,
Hixx y xBopux 1 rpynu (5,0 [4,0; 6,0] i 3,0 [3,0; 4,0] nobu
BignosigHo, p < 0,001).

3a iHWUMK KMiHIYHUMW NMOKa3HUKK, SIK-OT KPaTHICTb
diapei, TpuBanicte 6MOBOTU 11 KaTaparnbHOro CUHOPO-
My, BIpOriaHi BIAMIHHOCTI rpyn MOPIBHAHHSA HE BUSBUIN
(mabn. 1).

3a JjaHnmu, Lo HaBeaeHi B mabnuui 2, 3aranbHa TeH-
[eHUis 3MiH NMOKa3HWKIB KMiHIYHOTO aHanisy KpoBi NpoTS-
rOM 3aXBOPIOBaHHS B 060X rpyrnax Mae 0f4HOCNPSMOBaHWI
XapakTep, Mk OKpEMVUMY NapameTpamy BCTaHOBUMM Bi-
porigHi BigMiHHOCTI. Tak, y rocTpui nepios 3aXBOPHOBaHHS
B AiTen i3 nateHTHO LIMB iHdbeKLiern BU3HAUMIN HUXY
piBHi nenkoumTie Wwogo xsopwx 1 rpynu (7,3 [4,6; 8,7] i
9,1[7,5;10,5]10%n,p = 0,008), NiaABNLLEHMI BiZHOCHMIA
BMicT moHouuTiB (4,00 [2,50; 4,50] Ta 2,00 [2,00; 3,00] %,
p = 0,002). Y nepiog paHHbOi pekoHBanecueHLii eau-
HWIA NOKa3HWK, LLO MaB BipOriAHi BIMIHHOCTI y XBOpUX 2
TPYNU MOPIBHSAHO 3 AiTbMU 1 rpynu, — BiZHOCHUIA yMICT
MOHOLMTIB, ikuii ByB Maiixe B 1,5 pasa GinbLwmm y aiten
i3 nateHTHoto LIMB iHdekuieto (6,00 [4,50; 6,50] Ta 4,00
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Tabnuus 2. XapakTepucTuka nokasHuKiB KMiHIYHOTO aHanidy KpoBi AiTew, ki He iHgikoBaHi Ta iH(ikoBaHi LMTOMeranoBipycom,
npotsirom 3axsoptoBaHHsi, Me [LQ; UQ]

Moka3sHuku, MoHo-PBI (n = 33) PBlta LIMB (n = 17)

Eputpoumtu, x10%2/n
[emornoGiu, r/n
NeikouuTn, x10%n
MN/s HenTpodpinm, %
C/sa Hentpodbinu, %
EosnHodinmn, %
Nimdpoumntn, %
MoHouutn, %
LLIOE, mm/ron

4,0[3,9;4,.2] 45[4,.2;4,8] 41[4,0;4,3] 44[42;47] 0,240 0,466
112,0 [108,5; 120,0] 120,0 [116,0; 123,5] 118,0 [114,0; 120,5] 123,0 [119,0; 126,0] 0,098 0,207
9,1(7,5;10,5] 561[5,1;6,4] 73[4,6;8.7] 58153, 7,0] 0,008 0,238
2,0[1,0; 2,0] 2,0[1,0; 2,0] 2,0[1,0; 2,0] 2,0[1,0; 2,0] 0,935 0,490
32,0 [32,0; 41,0] 30,0 [28,0; 34,0] 36,0 [24,0; 48,5] 29,0 [26,5; 31,5] 0,806 0275
1,0[1,0;1,0] 2,0[1,5; 2,0] 1,0[1,0: 2,0] 2,0[1,0; 2.5] 0,078 0,665
63,0 [53,0; 70,0] 63,0 [60,0; 65,0] 59,0 [43,5; 68,0] 62,0 [59,5; 64,0] 0,460 0,504
2,02,0; 3,0] 3,0 [3,0; 4,0] 4,0[2,5; 4,5] 6,0 [4,5; 6,5] 0,002 <0,001
9,0 6,0; 13,0] 8,00 [6,0; 10,5] 8,0 [5,5;14,5] 8,05,0;10,0] 0,894 0,797

p,: MiX NokasHukamu 112 rpyn y rocTpuii nepioq 3axBopioBaHHS; p,: Mk NokasHUkamm 1 Ta 2 rpyn y nepiog paHHbOi pekoHBanecLeHLii.

Tabnuus 3. XapakTepucTuka nokasHuKiB iMyHHOI BiANoBiai AiTen, siki He iHikoBaHi Ta iHGiKOBaHI LMTOMEranoBipyCcoM, MPOTAroM 3aXBOPIOBaHHS,

Me [LQ; UQ]

Moka3Huku,
OAMHULI BUMipIOBaHHA

TNimcboumTn,abe
CD 3+, %
CD 3+, abs.
CD4+, %
CD 4+, abs.
CD 8+, %
CD 8+, abs.
CD4/CD8
CD 16+, %
CD 16+, abs.
CD 22+, %
CD 22+, abs.
IgA, r/n

IgM, r/n

19G, r/n
IN-1B, nr/mn
IN-4, nr/mn
®HM-a, nr/mn

MoHo-PBI (n = 33) PBlTaUMB (n = 17)
m _____ Je________m I

52[3,4; 6,5] 35[29;39] 54[4,2;6,3] 41[3.4;53] 0,774 0,025
59,0 [55,5; 66,0] 63,0 [59,0; 66,0] 60,0 [56,0; 65,5] 64,0 [61,0; 66,0] 0,951 0,593
32[2.2;3.8] 21[1,7;2,5] 33[2,3;3,8] 2,30 [1,95; 3,20] 0,759 0,081
28,0 [25,0; 32,5] 40,0 [37,0; 42,0] 30,0 [28,0; 31,5] 37,0 [35,0; 38,0] 0,289 0,036
1,5[1,0: 1,8] 1,2[1,1;1,5] 1411,3;1,8] 1411,1;1,8] 0,660 0,301
24,0 [22,0; 25,5] 29,0 [27,0; 32,0] 30,0 [27,5; 30,0] 35,0 [32,0; 35,0] <0,001  <0,001
1,1[0,7;1,5] 0,91[0,8; 1,1] 1,5[1,2;1,8] 1,301,0;1,6] 0,024 0,001
1,2[1,0;1,3] 1,301,2;1.4] 1,0[0,9; 1,1] 1,0[1,0;1,0] <0,001  <0,001
25,0 [22,0; 28,5] 19,0 [17,0; 21,0] 23,0 [21,0; 24,5] 17,0 [16,0; 18,0] 0,054 0,003
1,2[1,0; 1,6] 0,6[05;0,7] 1,1[0,9: 1.4] 0,6[05;0,7] 0,373 0,601
21,0 [19,0; 23,0] 33,0 [30,5; 36,5] 22,0 [19,5; 26,5] 30,0 [28,0; 32,0] 0,289 0,009
1,1[0,7;1,3] 1,100,9;1,2] 1,1[1,0;1,3] 1,1[0,8;1.4] 0,264 0,545
0,4[0,3;0,4] 0910,7;1,0] 0,3[0,2; 0,4] 0,810,7;1,0] 0,290 0,603
0,7[0,6;09] 1,911,5:2.1] 0,7[0,6;0.8] 1411,2,15] 0,966 <0,001
8,0(7,3;8,3] 10,39,8; 10,9] 8,0(7,1;8,8] 10,4 [9,8; 11,0] 0,738 0,890
21,1 [18,5; 24,6] 8,0(7,3; 9,5] 19,2 [16,4; 20,5] 9,0 [7,5; 9,6] 0,015 0,645
49[3,9;6.2] 12,6 [11,4; 13,9] 8,3[7,0;9,9] 17,3[14,2;18,2] <0,001  <0,001
6,3[57;7.1] 4,9[4,0;5,3] 10,3[9,0; 12,2] 7,6[6,8;9,3] <0,001  <0,001

P,: MiX NokasHukamu 12 rpyn y rocTpuii nepios 3aXBOpioBaHHS; p,: MK nokasHukamm 1 i 2 rpyn y nepiof; paHHLOT PeKOHBanecueHLii.

[2,50; 4,50] % signosigHo, p < 0,001). 3-nomix iHLMX
napamMeTpiB KNiHIYHOro aHaniay KPoBi BiPOriAHi BiAMIHHOCTI
He BCTaHoBWUIM (mabrn. 2).

3a aaHnmMu, Wo HaeeaeHi B mabuui 3, 3aranbHuin ab-
COMKOTHWIA YMICT NiMcHOLMTIB Ta aBCOMKOTHI i BiAHOCHI piBHi
ixHix CD 3+ i CD 4+ cybnonynsiwii npoTsrom 3axBoptoBaH-
HS HE Manm BipOrigHWX PO3BXHOCTEN Y rpynax NOPIBHAHHS.
Are B nauieHTiB 2 rpyni y rocTpui nepiof 3aXBOPIOBaHHS
3adpikcyBanu BULLWWA, HXX Yy XBOPUX 1 rpynu BiZHOCHMIA
Ta abcontotHuin ymict CD 8+ T-nimcpouuTis (30,0 [27,5;
30,011 24,0 [22,0; 25,5] %, p < 0,001;1,5[1,2;1,8]i1,1
[0,7; 1,5], p = 0,024). AHanoriuHi 3MiHK criocTepiranu B
nepio paHHbLO! PEKOHBAMNECLIEHLT, ANS SKOro XapaKkTepHe
BipOrigHe MiABULLEHHS BiAHOCHOTO 1 aBCOMNIOTHOrO PiBHIB
CD 8+ T-kniTH y XBOpMX 2 rpynk LLOAO NOKA3HWKIB AiTen
1pynn (35,0[32,0; 35,01i29,0[27,0; 32,0] %,p < 0,001;
1,3[1,0;1,6]i0,9[0,8; 1,1], p = 0,001).

lMokasHuk iMyHoperynsTopHoro iHgekcy (IPl) y xBo-
pux, iHtikoBaHux LIMB, BiporigHO Hbk4e, HixX y 1 rpyni,
y roctpuin nepiog (1,3 [1,2; 1,4] npotn 1,2 [1,0; 1,3],
p < 0,001) Ta B nepiog paHHbOI pekoHBanecueHuii (1,0
[1,0;1,01i11,3[1,2;1,4],p < 0,001).
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Y XBOpWX 2 rpynu BU3HAYUIIN BipOTigHE 3HUKEHHS
BigHOCHOro Bmicty CD 16+ T-nimdouuTiB y roctpui
nepiog poTaBipyCHOrO racTPOEHTEPUTY LWOAO BiAmMo-
BigHOro mokasHuka aiten 1 rpymm (23,0 [21,0; 24,5] i
25,0[22,0; 28,5] %, p = 0,054). Taky camy guHamiky
CNiBBIAHOLIEHHS MeAiaHHUX 3HaYeHb piBHiB CD 16+
T-nimcpoumTiB 3acikcyBanu B Nepiof paHHLOI PeKoH-
BanecueHuii (17,0 [16,0; 18,01 19,0 [17,0; 21,0] %,
p = 0,003). Wono abcontotHux nokasHukie CD 16+
KNiTUH y AiTen i3 nateHTHoto LIMB iHdekuieto, BiporigHe
3HVDKEHHS! HE BCTaHOBWIM, Xo4a Oyna TeHaeHuis Jo
HWXKYMX MOKA3HUKIB.

Y nebtoTi 3aXBOPIOBaHHS MOKa3HUKN ryMOpasnbHOI
naHK1 iMyHHOT BigNoBIdi He Manu BipoOriAHWX Po36ix-
HOCTEeN y AiTel rpyn NOPIiBHSAHHA. Y nepiof paHHbOI
pekoHBanecueHLji B aitei 2 rpyny BmicT Ig M BiporigHo
HWX4mMI, Hix y xsopux 1 rpymm (1,4 [1,2; 1,511 1,9 [1,5;
2,111/, p < 0,001).

Mg yac aHanisy BMICTy LMTOKIHIB y AiTew, sKi iHdi-
koBaHi LIMB, BMsBUM BIpOrigHO HUXYY KOHLEHTpaLlito
IN-1B y rocTpwii nepiod 3axBOPIOBAHHSA MOPIBHAHO 3
aitemu 1 rpynun (19,2 [16,4; 20,5]121,1[18,5; 24,6] nr/mn,
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p = 0,015). ¥ nepioa paHHb0i pekoHBanecLeHLji Biporia-
Hi BigMiHHOCTI 3a BMicTOM IJ1-1f He BCTaHOBUMN.

LiuTokiHoBa BiANOBIAb Yy XBOPWX i3 NATEHTHO
LIMB-iHcbekujeto xapakTepusyeTbCs NiABULLEHNM Mefi-
aHHMM BMicToM 11-4 | ®HIM-a npoTsarom ycboro 3axeo-
ptoBaHHs. Tak, y roctpuii nepiog PBI B giten 2 rpynu
KOHUeHTpauisa IJ1-4 nepeBwLLye BignoBIOHWA MOKA3HUK
nauiexTis 1 rpynu mainke B 1,5 pasa (8,3 [7,0; 9,9]i 4,9
[3,9; 6,2] nr/mn, p < 0,001). Y nepiof paHHLOI PEKOH-
BarecLeHLUii Take cniBBigHOLEHHs BMicTY I1-4 y aiten
2 i 1 rpyn 36epiraetbes (17,3 [14,2; 18,2] i 12,6 [11,4;
13,9] nr/mn, p < 0,001). Logo megiaHHWX nokasHuKiB
KoHUeHTpauii ®HIM-a, BCTaHOBWM BipOriAHO BULL PiBHI
B AiTel 2 rpynu nopiBHsHO 3 ocobamu 1 rpynu y rocTpuii
nepion (10,3[9,0;12,2] 1a6,3[5,7; 7,11 nr/mn, p < 0,001)
Ta nepiof, paHHbOI pekoHBanecLeHLii (7,6 [6,8; 9,3] Ta4,9
[4,0; 5,3] nr/mn, p < 0,001).

06roBopeHHA

Pesynbtat gocnigpkeHHst 3aebinblioro BignoBigaTb
BiJOMOCTSIM (paxoBOi niTepaTypu, L0 NpucBsyeHa
BMBYEHHIO BNnMBY nateHTHoi LIMB-iHdbexkuii Ha iMyHHY
BiANOBiAb i Nepedir iHLWKX iHEKLINHMX 3aXBOPHOBAHD.

3a naHumn P. K. Babik, y aiten, siki iHdikoBaHi LIMB,
KniHiYHi NPOSIBY BIPYCHOI KMLUKOBOI iH(peKLii B rocTpun
nepioa 3axBoptoBaHHS BinbLL LEMOHCTPATUBHI, @ B KIi-
HIYHOMY aHani3i KpoBi XBOPUX BUSBNEHO HENTPOQINbO3
i MoHouwMTO3. LLlogo iMyHHOI BigMoBIAi, B rocTpuii nepiog
3aXBOPIOBAHHS B LMX MaLieHTIB BUSBUIIN 3HUXKEHHS
CD 3+, CD 4+ 1a CD 16+ T-nimcouuTis; y nepiog
PaHHbOI PEKOHBANECLIEHL,iT aBTOP BUSIBUIIA HE3HAYYLLY
NPOMOHraLito KNiHIYHUX CUMNTOMIB, HOPMarbHY KOHLIEH-
Tpauito Ig M Ha Tni 3HmkeHoro piHa g G. Pedynstaty
HaLIOro AOCHIMKEHHS Nulle YacTKoBo 36iratoTbest 3
HaBefeHUMU. Ha BiaMiHy Big Ha3BaHOroO AOCHIMKEHHS,
MK BUABUNK acouiauito LIMB i3 MeHWw BupaxeHumun
KniHiyHMMKU cumntomamu PBI 'y nebtoTi 3axBoptoBaHHs.
Brim, sk i O. B. Ycauosa, P. K. babik, BcTaHOBUMM Npo-
FIOHraLito TPMBanocCTi NIMXOMaHKW Ta Aiapei npoTsrom
XBOpobm B fiTeit i3 MikcT-PBI [12,13]. Mu He B13Haumnm
BiporigHi BigmiHHOCTI 3a piBHaAMK CD 3+, CD 4+ T-kni-
TWH, ane BUSIBUNU BIpOrigHe 3HWKeHHs BMicTy CD 16+
nimdpoumTiB y Aiten 2 rpynu, Wo Moxe 6yTn NoB’a3aHo 3
MPUrHiYyBasnbHWM BNAVBOM reprecBipyciB Ha HaTyparnbHi
kinepw [15]. HaBefeHi BigMiHHOCTI, Ha HaLLly AyMKY, MOX-
Ha NOSICHTU TUM, Lo B gocnigpkeHHs P. K. babik 3any-
YEHO MaLieHTIB i3 KULLKOBOI IH(EKLE, LLIO 3yMOBIEHa
He TiNbKW poTaBipycoM, arne i HOpo- Ta acTpoBipycamu.
Takox y Uit poboTi MokazaHO NepuHaTanbHU KOHTaKT
aiten i3 LIMB, L0, NMOBIpHO, CNPUYMHSIE TPMBAMILLNIA
BMIIMB BIpPYCiB reprecy Ha opraHiam xassiHa.

Y Hawomy fJocnifxeHHi 3adikcyBanu BiporigHe
NiABULLEHHS BigHOCHOrO BMIiCTY CD 8+ knitwH Ha Tni
3HWXKEHWUX NOKasHuMKiB IPl npoTarom ycboro 3axsopto-
BaHHS B AiTeit 2 rpynu, Wo 36iraeTbCst 3 4aHUMK iHLLMX
[oCniaHwKiB, Sk BUBYanu Bnime LIMB Ha iMyHHi napa-
METPU XBOPUX Ha FOCTPI pecnipaTopHi iHdeKuil y Biag-
NOBifb Ha BaKLMHALilo Ta NOPIBHIOKYM iIMYHHWI CTaTyC
LIMB(+) Ta LIMB(-) gitei [11,16,17]. MNigBuLLEHHS BMICTY
CD 8+ kniTWH, Ha Hally AyMKY, MOB’A3aHO 3 iXHLOK
LIMTOTOKCMYHOO, MPOTUBIPYCHOKO chyHKLismu [18]. Bea-
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XaEMO, 3HWXKEHHS |Pl 3ymoBneHe BnacHe nigBuLLEeHUM
BMmicTom CD 8+ niMmcpoumTis, SIKMIA BUKOPUCTOBYHOTB Mif,
yac obpaxyHky IPI.

Y HalOMy JOCTIIKEHHI, Ha BiAMIHY Bif HABEOEHNX,
[00aTKOBO MpoaHanisyBanu KOHLUEeHTpaLii npo- Ta npo-
T3ananbHKUX LMTOKIHIB Y AMHaMILi 3aXBOPIOBaHHS, LLO
CMPUSANO NOMNMBMNEHHI0 PO3YMIHHSA 3MiH, LLO BUKIUKaHI
HassHicTio LIMB y piteii i3 PBI.

Ak i B Hawomy gocnimkeHHi, Haykosui A. Pachnio,
M. Ciaurriz, sii BUB4anu gyHKLUioOHanbHi BNacTUBOCTI
LIMB-crneuudiyHux T-KMiTUH Y NaLieHTiB 3 ypaXkeHHsM
CEPLEBO-CYANHHOI CUCTEMM, 3aPEECTPYBann He TiMbku
niaBuLeHHs Bmicty CD 8+ nimdpouuTis, ane i GinbLuy
koHueHTpauito J1-4 | ®HMM-a [7].

Y XBOPUX 2 rpynu BUSIBUIU NiABULLEHHS BMICTY Npo-
Tu3ananeHoro caktopa IJ1-4 B roctpuin nepiog PBI, wo,
IMOBIPHO, MOXXe 3YMOBITHOBATM HIDKYI NMOKA3HUKM TEMMe-
paTypHoi peakLii Ta MeHLLY KpaTHIiCTb GroBOTY; Lie, Ha
HaLLy AyMKY, CIPUYMHWIIO Mi3HILLY rocniTaniaLiio AiTen.
3 iHworo 6oky, Takuii Bnnme LIMB Ha kniHiuHi nposiu PBI
MOXE 3MEHLLYBaTW PU3UK PO3BUTKY €KCUKO3y B AebtoTi
3aXBOPHOBAHHS, CNPUATUME 3[INCHEHHIO eEKTUBHOI
opanbHoi perigparauii Ha gorocnitanbHoOMy eTani Ta,
MOXJIMBO, HaBIiTb 3HWXEHHIO BUNAAKIB rocnitanisauii
MaLjieHTiB.

AHani3 cniBBigHOLLIEHHS iIMYHHWX NOKa3HUKIB Y nepion
paHHbOI pekoHBanecueHuii PBl nokasas: iHikyBaHHS
LIMB acoujtoeTbcs 3i 30epexxeHHAM BUCOKOro BMICTY [J1-4 i
®HIMM-q, 3aTpumkoto akTuBaLii npoaykuii CD 22+ T-kniTuH
Ha TN HWKYOrO, HXX Y KOHTPOMbHIN rpyni, BMIiCTY Ig M.
Lle cigumtb Npo ancbanaHc npo- Ta NpoTu3ananbHUX
LIMTOKIHIB, 3aTPUMKY akTvBaLii rymopanbHoi Bignosigi
iMyHHOI cucTemu. [Mpunyckaemo, Lo Ui 3MiHW Npu3Benu
[0 30iNbLIEHHA TPMUBANOCTi NMXOMaHKN Ta AiapeiHoro
CYHAPOMY B nauieHTiB i3 MikcT-PBI.

Pesynbrati gocnimpkeHHs: nokasanu, Wo HasiBHICTb
LMTOMEranoBipycHoi iHekuii 6e3nocepenHb0 BNNMBae
Ha MexaHi3M iMyHHOI BiAMoBiAi, 3MiHI004M BMICT T-nim-
ouunTi, 0COBNMNBO LIUTOTOKCUYHMX, IHTEPNIENKIHIB Ta
iMyHOrno6yniHiB, L0 BpeLUTi BNMM1BaE Ha KIiHiYHi NposiBu
3aXBOPIOBAHHS.

BucHoBKHM

1. Jo kniHiyHnx ocobnmeocTen nepebiry PBI B iteit,
iHdbikoBaHUx LIMB, Hanexartb nisHiLLWiA TepMiH rocnitani-
3aLlii, HYXYI NOKa3HUKW TeMNepaTypHOi peakLii, MeHLua
KpaTHicTb 6noBoTM B AebI0Ti 3axBOpIOBaHHS Ta Ginblua
TpuBanicTb 30epexeHHs1 NMXOMaHKu Ta giapei B nepiog
PaHHbOI PEKOHBaMNECLeHLi.

2. HasiBHicTb nateHTHOI LMB-iHdbekUii B aiTen i3
PBI xapakTepn3yeTbes BiporigHUM 3MEHLLEHHAM YMICTY
NEeNKoLMTIB y FOCTPUI Nepios POTaBipyCHOro racTpoeHTe-
pUTY Ta NiABULLEHUM PIBHEM MOHOLTIB NPOTSIFOM YChOro
3axBOPIOBaHHS B NepuepuyHili KpoBi AiTei.

3. 3-NoMmixX iMyHHIX NOKa3HUKIB Y AiTel i3 NaTeHTHO
LIMB-iHcbekuieto cnocTepiranm 36inbLUEHHS BiHOCHOTO 1
abcontotHoro BmicTy CD 8+ (%) T-niMchoumTiB, KOHLIEH-
Tpauii -4 i ®HM-a nr/mn Ha Tni 3HWxeHoro pisHs CD
16+ (%) kniTvH Ta IPl NpoTAroM ycboro 3aXBOPHOBAHHS.
Y nepiog paHHbOI pekoHBanecLeHLii 3adikcyBanu HKY
piBHi CD 22+ (%) knituH Ta g M (r/n).
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MepcnekTnBM noganbLlumnx gocnigxeHb. Pesynsra-
TV JOCHMKEHHSA MOXHa 3aCTOCOBYBATM NS po3pobneHHs
mogeni NPorHo3yBaHHs HasiBHOCTi nateHTHoi LIMB-iHdek-
Lii B AiTel i3 poTaBipyCHUM racTPOEHTEPUTOM, a TaKOX
CMPUATUMYTb MOLLYKY HOBMX NEPCNEKTUBHUX LLNSXIB
onTUMI3aLlii NiKyBaHHS TakuX XBOPUX.
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MeTa po60oTi — BCTaHOBUTM CTAaTUCTUYHI BiAMIHHOCTI BiOXiMiYHMX NOKA3HMKIB KPOBI Ta MOPCHOMETPUHHMX MOKA3HWKIB YPaXeHHS!
TKaHWH, 3B's13KIB MiXK HUMW Y XBOPUX Ha TPABMATUYHWIA OCTEOMIENIT BENMKOTOMINKOBOI KICTKV 3 TPOChiHHMMY pO3naZamm KiHLBKM.

Matepianv ta metoau. locnigunv matepian Big 28 XBOpUX Ha TPaBMATUYHWA OCTEOMIENIT, L0 CYNpOBOKYBaBCA TPOPIHHUMMI
po3nafamm TKaHUH Pi3HUX CTYNEHIB BUpaXeHOCTi. BuaHayanu piBHi NpoKanbLMTOHIHY, NakTaTAeriaporeHasu Ta aLueTuixo-
niHecTepaau y c1poBaTLji KpoBi. [CTOMOMYHO y TKaHUHAX FOMINKW BUBYAnM KinbkicHi GioxiMiyHi, rpagaLiiiHi MopgoMeTpuyHi
MOKa3HVKY, YaCTOTU TPANMSIHHSA BUNaaKiB Pi3HUX CTYMEHIB BUPaXKEHOCTi Ta 3B'A3KM «kMiHika — BioxiMia — natomopdonorisy».

Pe3ynkratu. CepeHi 3Ha4eHHs NPOKanbLMTOHIHY, NakTaTAeriaporeHasu Ta aLeTUnXoniHecTepasm y XBopux Ha TpaBMaTuy-
HUIN OCTEOMIENIT BENWKOTOMINKOBOI KICTKM, LLIO CYNPOBOMKYETHCA TPOMIHHUMY MOPYLLEHHAMW Y TKaHUHAX rOMINKu, BipOrigHO
BULL, HiX B IHTGKTHUX [JOHOPIB.

Y GinbLUIOCTi XBOPUX HA XPOHIYHWIA TPABMATUYHUIA OCTEOMIENIT Y TKAHMHAX FOMISKW BUSIBUII NATONOTIYHI 3MiHW, ik 32 pesyrib-
TaTaMy KNiHIYHOrO OLiHIOBaHHS € TPOiYHUMYM NopyLLeHHAMU. Lie noegHaHHsa AMCLMPKYNATOPHUX, iLUEMIYHO-HEKPOTUYHIX,
eKCyOaTUBHWX, NPOAYKTUBHO-3ananbHX, @ TaKoX penapaTyBHUX MPOLECIB, LU0 pa3OM CTBOPIOKTL CKMafHy KapTUHY KOMI-
NEKCHOTO ypaXXeHHs Ta MOXYTb NEPCUCTYBaTN BNPOLOBX BaraTbox Pokis.

HaTicHili 38’A3kK, 3a 3Ha4YeHHAM kKoedillieHTa acouiauii, woao BioXiMiYHMX NOKA3HUKIB BCTAHOBUIM AJ1s1 TaKWUX KMiHIYHUX
[aHuUX: CTYMiHb HEKOHCOSIAOBAHOCTI BiANaMKiB KiCTKM Ta BUPAXeEHICTb TPOMIYHMX NOPYLLUEHDb Y KICTKOBIM TKAHWHI (32 KNiHIYHM-
MM OLliHKaMW); LLOA0 MOPGOMETPUYHIX NOKa3HUKIB 415 BIOXiIMIYHMX faHuX: PiBHI MPOKaNbLMTOHIHY Ta nakTaTaeriaporeHasn
KpOBi. 3-NOMiX MOPOMETPUYHIX NOKA3HKIB YPaXKeHHs! HaTICHILLI 3B’A3K LLOAO BIOXiMiYHMX NOKA3HWKIB BUSIBNAMM B KiCTKaX
(chopma natonoriyHoro ocepeaky TPABMaTUHHOIO OCTEOMIENITY Ta HAsIBHICTb CEKBECTPIB) i M'SKUX TKAHUHAX (EKCyaaTUBHE
3anarneHHst y BHyTpiLLHi 060NOoHLi kancynu ocepeaky).

BucHoBku. INpy XpOHIYHOMY TpaBMaTUYHOMY OCTEOMIENITI, L0 MOEAHYETLCS 3 TPOMIYHUMI PO3Nafamm TKaHWH FOMInKK, €
3aMeXHOCTI Mixk NEBHUMMU KITIHIYHUMM, BIOXIMIYHAMI T2 MOPEOMETPUYHUMM NOKA3HKaMU CTaHy TKaHUH KiHLIIBKW. BigXuneHHs
MnokasHuKiB MeTaboniamy Bif HOPMU MOXYTb 6YTY GIOXIMIYHUMM MapKkepamu g Yac BU3HAYEHHS CTYNEHS iXHbOI BUPaXeEHOCTi
Ta ePEeKTUBHOCTI NMiKyBaHHS XBOPWX.

Relationships between morphological indicators of the tibia and soft tissues lesions
and some biochemical blood indicators in patients with traumatic osteomyelitis

V. V. Hryhorovskyi, S. Mahomedov, M. P. Hrytsai, V. M. Tsokalo, T. A. Kuzub,
L. V. Polishchuk, A. V. Hryhorovska

Aim. Research aim was to find statistical differences of biochemical indicators of blood and morphometric indicators of crural
tissue lesion and relationships between them in patients with traumatic osteomyelitis of the tibia with trophic disturbances in
extremity.

Material and methods. The work material includes data from 28 patients with traumatic osteomyelitis which was combined
with trophic tissue disturbances of different manifestation degree. The levels of procalcitonin, lactate dehydrogenase and ace-
tylcholinesterase of blood serum were estimated. In crural tissues quantitative biochemical, gradual morphometric indicators,
frequencies of occurrence of different manifestation degree cases and relationships “clinic — biochemistry — pathomorphology”
were defined histologically.

Results. Average values of procalcitonin, lactate dehydrogenase and acetylcholinesterase in patients with traumatic osteo-
myelitis of the tibia, combined with trophic disturbances in crural tissues, are significantly higher, than average values of these
indicators in intact donors.

In the majority of the patients with chronic traumatic osteomyelitis in crural tissues pathological changes were found out, which
by clinical estimations are considered as trophic disturbances. They represent a combination of discirculatory, ischemic-necro-
tic, exsudative, productive-inflammatory, and also reparative processes which in total create a composite picture of complex
lesion and can persist for many years.
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As closest relations, according to values of association coefficient, concerning certain biochemical indicators, can be noted
such clinical indicators: “degree of bone fragments non-consolidation” and “severity of trophic disturbances in bone tissue
(by clinical estimation)”, concerning defined morphometric indicators — such biochemical indicators: “level of procalcitonin”
and “level of lactate dehydrogenase” in blood serum. Among morphometric lesion indicators the closest relations concerning
biochemical indicators were revealed: in bones - “the form of the pathological focus of traumatic osteomyelitis” and “presence
of sequesters”, in soft tissues — “exsudative inflammation in internal membrane of a focus capsule”.

Conclusions. In chronic traumatic osteomyelitis combined with trophic disturbances of crural tissues, there are relationships
between some clinical, biochemical and morphological indicators of the extremity tissues condition. A deviation of metabolism
indicators from norm can serve as biochemical markers in definition of severity degree and efficiency of treatment in patients.

CBA3b MOpdOAOrHUECKUX NOKa3aTenel nopaxeHns 60AbLLe6epLOBOi KOCTH
U MAFKUX TKaHe# U HEKOTOPbIX 6MOXMMHUECKUX NOKa3aTeAel KPOBH
y 60AbHBIX TPAaBMaTUYECKUM 0CTEOMUEAUTOM

B. B. lpuropoBckuit, C. Maromepos, H. M. Tpuuain, B. H. Llokano, T. A. Kyay6, A. B. MoauLuyk, A. B. TpuropoBckas

Llenb paboTbl — yCTaHOBUTL CTAaTUCTUYECKVE Pa3nnuns GUOXMMUYECKIX NoKasaTenein KpoBn 1 MOPGOMETPUYECKIX MOoKa-
3aTenev NopaxeHust TKAHEN, CBSA3EN MEXAY HUMM Y BOMNbHBLIX TPaBMaTUYECKUM OCTEOMUENITOM GonbLLEBEPLIOBOI KOCTY C
TPOPUYECKNMU HAPYLLIEHNSIMI B KOHEHYHOCTM.

Marepuanb! n MeToabl. Viccnienosanu marepuan ot 28 605bHbIX TPaBMaTUHECKIM OCTEOMMUENINTOM, KOTOPbII COMPOBOXAANCS
TPOPUYECKNMI HAPYLLEHUSIMW TKaHE PasHOM CTENeHN BbIpaXeHHOCTW. Onpeaensnm ypoBeHb NpoKanbLUMTOHUHA, NnakTaT-
AernaporeHasbl U aLeTUNXoNMHACTepasbl B CbIBOPOTKE KPOBK. [MCTONOrMYECKM B TKaHSX rofeHW onpeaensnu napamerpbl
rpafaLMOHHBIX NokasaTtenen, 4acToTbl BCTPEHAEMOCTH Criy4aeB pasHOM CTEMNEH BbIPaXEHHOCTU U CBA3b «KIHUKa — Buo-
XUMUS — NaToMopdonorusy.

Pesynbratbl. CpefHue 3Ha4eHUst NPoKanbLMTOHMHA, NaKTaTAerMaporeHassl v aueTUnxonuHacTepasbl y 60nbHbIX TpaBMa-
TUYECKVM OCTEOMUENUTOM GOrbLLIeGEPLIOBOI KOCTM, CONPOBOXAAIOLLMMCS TPOUYECKMMM HAPYLLEHUSIMIA B TKAHSIX TONEHM,
[OCTOBEPHO BblLLIE, YEM Y MHTaKTHbIX [JOHOPOB.

Y 60nblWMHCTBA BOMbHBIX XPOHUYECKNM TpaBMaTU4eCKMM OCTEOMUENNTOM B TKaHAX rofieHn OTMe4vatoT nartoriornyeckne
M3MEHEHNA, KOTOPbIE MO pesynbratam KNWHUYECKON OLIEHKM paccmaTpuBaroT Kak TpO(bl/NeCKI/Ie HapyLleHus. OHu npeacras-
nsitoT coboii coveTaHme ONCUNPKYNATOPHbIX, NLEMUYECKU-HEKPOTUYECKMX, IKCCYAATUBHbBIX, MPOAYKTUBHO-BOCMAITUTENbBHbIX,
a TaKkKe penapaTuBHbIX NPOLIECCOB, KOTOPbIE B COBOKYMHOCTM CO3at0T CIOXHYH0 KapTUHY KOMMIIEKCHOIo NopaxxeHua u MoryT
nepcucTnpoBaThb B Te4eHNe MHOINX neT.

Hanbonee TecHbIMM CBA3SIMMU, COrNacHo koaddrLmeHTa accoLmaLyi, OTHOCUTENBHO OnpeaeneHHbIX GYOXMMUYECKUX Nokasa-
Tenei o6nafatoT KMHUYeckMe AaHHbIE: CTeneHb HEKOHCONMAMPOBAHHOCTY OTIIOMKOB KOCTY W BbIP@EHHOCTb TPOUYECKNX
HapyLWeHWA B KOCTHOW TKaHU (MO KIMHUYECKAM OLIEHKaM); OTHOCUTENBHO MOPOMETPUYECKIX NoKasaTenei Takue Groxu-
MUYeCKME AaHHbIE: YPOBEHb NPOKANbLMTOHWHA U NakTaTaermaporeHasbl kposu. Cpean MophOMETPUYECKVX NoKasaTenen
nopaxeHnsi Hanbonee TeCHble CBSA3N OTHOCUTENBHO BUOXMMIUYECKUX MOKa3aTeneit OTMEYEHb B KOCTSIX (dhopMa naTonoru-
Yeckoro ovara TPaBMaTUYECKOro OCTEOMUENUTA W HaMuMe CEKBECTPOB) M MSTKMX TKaHSIX (3KCCyAaTUBHOE BOCMareHne BO
BHYTPeHHel 060onoyke kancynbl ovara).

BbiBogpbl. [Npy XpOHUYECKOM TPaBMaTU4ECKOM OCTEOMMENUTE, COMETAHHOM C TPOPUHECKMM PACCTPONCTBAMY TKAHEN rone-
HW, YCTAHOBIEHbI 3aBUCUMOCTY MEXY HEKOTOPBIMU KIMHUYECKUMM, DUOXMMUYECKMM 1 MOPEONOrMYECKAMM MOKa3aTensMu
COCTOSIHWS! TKaHE KOHeYHOCTH. OTKITOHEHWEe NoKasaTenei MeTabonmama ot HOpMbl MOFYT ObITb BUOXUMUYECKMI MapKepamm
NPV OnpeaeneHnn CTENEHN UX BbIPaXEHHOCTH N 3OEKTUBHOCTM NeYeHnst 6OMbHbIX.

TpaBmatnyHuin octeomienit (TO) — Taxke iHdeKUinHe
YPaXeHHs KICTKI Ta MPUMErnNX M'SIKUX TKaHWH, L0 BUKMW-
Kae 3anarbHi, AMCTPOIYHi, AECTPYKTUBHI Ta penapaTuBHi
3MiHu [1-3].

locTpwit | xpoHiyHui TO (XTO) HanyacTilwe po3sviBa-
€TbCs BHACNIAOK MEXaHIYHOrO NOLLKOIKEHHS KICTOK FOMINKA
Ta NpUNErnX M'SKUX TKaHWH, SIK-0T BIOKPUTOrO neperomy
TOLWO [4,5]. XpoHiuHWiA HecneumdivHUIA 3anarbHU MpoLiec
Y TKaHUHaX roMirnku iHKOMM CynpOBOMKYETLCS TPOIYHMMM
MOPYLLUEHHSIMK, LLIO 3yMOBIIOIOTb PI3HOMAHITHI 3MiHU Y TKa-
HUHaX KiHLiBKV Ta/abo HeBponorivHi posnaaw [6].

lMpoTe SAKiCHO-HaNIBKINbKICHA BUPaXEHICTb LWX na-
TOMOTYHUX 3MiH, YacToTa TPanmnsHHSA BUNAKIB NEBHUX
rpagauin, iXHe CniBBIGHOLIEHHS B OKPEMUX TKAHWHaX
KIHLIIBKYW, 3B’A130K i3 A€AAKUMM KMiHIYHUMM Ta KniHiko-nabo-
PaTOPHUMU, BKITHO4a04M BIOXiMiUHI, MOKa3HWUKaMU paHiLle
He Gy NpeaMeToM I'PyHTOBHOTO BUBYEHHSI.
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HasBHICTb B OpraHiami XBOporo BEMMKUX 3ananbHuX
ocepeakiB He MOXe He Mo3Ha4yaTuCs Ha KniHiko-nabo-
paTopHKX GiOXiMIHHMX NOKa3HMKaX, L0 MOKa3yTb CTaH
3MiHEHOro MeTaboniamy TKaHWH YHacRifOK YpaEeHHs
[7,8].

HuHi uumany yBary npuainstoTb 4OCHIIKEHHIO eH3u-
MiB i BionoriyHo aKTUBHWX BINKIB sk GioXiMiYHKX MapKepiB,
LLIO MOKa3ytoTb aKTUBHICTb 3ananbHoro npowecy. [Ans uso-
O BUKOPUCTOBYKOTb HU3KY BIOXIMIYHMX TecTiB, 30kpema
KinbKicHe BM3HAYeHHsi rocTpodhasHmx GinkiB Ta eHaumiB
[9,10]. BaxknmBuin GioxiMiYHUIA NOKA3HUK Y AjarHOCTUL
HakTepianbHOi iHEKLiT y KNiHiYHI npakTvui (Xipyprii,
TpaBmatonorii Ta optoneiji) — npokansumToHiH (MKT)
[11-13]. BizomocTi thaxoBoi niTepaTypu CBia4aTh, L0 Len
GioximMi4YHMI MapKkep NOKa3ye aKTUBHICTb 3anarnbHOro Npo-
uecy Ta cencucy. Cuntes MKT iHayKyeTbCA eHA0TOKCUHa-
MU, GakTepianbHUMM TOKCUYHUMI PEYOBUHAMU —

KatoueBble croBa:
TpaBMaTUUECKHi

0CTEOMUEANT,

6onbLiebepLoBas

KOCTb, MArkue

TKaHH, TPOdUUECKHEe

paccTpOKCTBa.
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Ta6nuus 1. CTyneHi BUpaxeHOCTi TPOMIYHNX NOPYLLEHb Y TKaHWHAX KiHLiBky npyu TO
BiANOBIAHO 0 KNiHIKO-Bidyani3awiiHOro OLiHIOBaHHS

CTyneHi BUpaXeHOCTi TPodhiYHMX NOpyLIeHb Yy BENTMKOrOMINKOBIW KiCTLi

Posnagis Hemae

Hu3bkuin cTyniHL

CepepHiit cTyniHb

Bucokwit cTyniHb

bes nopyLueHHs npoLeciB penapaT1BHOI pereHepaLii KiCTkn
(koHconipauis nepenomy).

JlokanbHe NopyLLEeHHs CTPYKTYpU KICTKOBOT TKaHWHW (OCTeonopos,
0CTeOni3NC, OCTEOCKNEpO3), CNoBiNbHEHHs! KOHcoMiAaLii ynamkis
KICTKM.

[MowwmpeHe NOpPyLLEHHS CTPYKTYPY KICTKOBOI TKaHWUHW (OCTEONnopos,
0CTeonianc, octeocknepos). MopyLueHHst NpoLeciB penapaTnBHOT
pereHepallii KICTKOBOI TKaHUHKM — KOHCOMIAaLs ynamkis
CMOBINbHEHa Yy BiACYTHS.

lMowwmpeHe, 3 3any4eHHsIM KiCTOk cTonM abo CTerHa nopyLUeHHs
CTPYKTYpU KiCTKOBOI TKaHWHU (OCTEOMNOpO3, OCTEONI3NC,
ocTeocknepo3). MopyLueHHs npoLeciB penapaTuBHOI pereHepaiii
KICTKOBOI TKaHUHU — HOPMYBAHHSI HECTIPaBXHiX Cyrrnobis,
nedexTiB.

CTyneHi BUpaxeHOCTi TPOhiYHNX NopyLueHb Y NapaoccanbHUX M IKUX TKaHWHaX

Po3nagis Hemae
Hwabkuin cTyniHb

CepepHiii cTyniHb

Bucokuit cTyniHb

O6’'em M's13a aHanoriYHuUii 300POBIN roMInL, yHKLis He
nopyLueHa.

3MeHLUeHHs 06’'eMy M’'s3a (rino- Ta aTpodist), He3HauHe
NOPYLUEHHS 0o doyHKLT.

3MeHLUEHHs 06’'eMy M3, 3MEHLLEHHSIM 110T0 UMK i amMnniTyaun
poboTH, 3MEHLLEHHS CKOPOTNMBOI 30AaTHOCTI, KOHTPaKTypa
CyMixHoro cyrnoba.

O3HaKM iLLeMIYHOT KOHTPaKTYpU CTOMM (KOHTPaKTypu donbkmaHa
nicrnst KOMNapTMeHT-CUHAPOMY), hibpO3yBaHHs M'i3a, KOHTpaKTypa
Ta BaJjHa yCTaHOBKa CyMiKHOro cyrnoba, ekBiHyc cTonu.

Tabnuus 2. CepeaHi napameTpy GioXiMiYHWX NOKa3HWKIB cupoBaTku KpoBi (X + SD)
y rpynax 30opoBwx ocib i xBopux Ha TO BENUKOrOMINKOBOI KICTKM 3 TPOMIYHUMU
MOPYLUEHHAMM Y TKaHUHaX rominkv (6e3 noginy Ha niprpynu 3a CTyneHeM TSHKKOCTI

TPOChiYHMX MOPYLUEHDB)

Bioximi4Hi nokasHuku,
OAMHULI BUMipIOBaHHSA

MpokanbUWUTOHIH, HI/MI

NakratgerigporeHasa, MO/n

AuetunxoniHectepasa, MO/n

CepepHi BenmuuHm (i + SD) y rpynax nopiBHAHHSA

Hopma, n = 10

0,065 + 0,022

k = 36,t = 4,649,p < 0,001
117,10 + 3,071

k = 36,t = 7,686,p < 0,001
252,640 + 2,229

k = 36,t = 8,676,p < 0,001

XBopi, n = 28
0,1001 + 0,0198

228,214 + 45,281

738,132 £ 175,395

k: uncno cTyneHis ceoboay; t: hakTuyHe 3HauYeHHs kpuTepito CTbIoAEHTa; p: IMOBIPHICTb MOMUIKM
NpW ckacyBaHHi HYMb-riNOTe3W NPO BiACYTHICTb Pi3HML FPYNOBUX CEPEaHIX BEMUYMH.
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CTPYKTYPHWUMY KOMMOHEHTaMm GaKkTepianbHVX KIiTUH, Lo
BUBINbHATLCSA Nif Yac ixHboro posnagy [14,15].

MeHLue AaHuX Npo 3MiHU NapaMeTpIB TaKUX EH3UMIB,
Ak naktataerigporeHasa (J1Ar) Ta auetunxoniHectepasa
(AXE) y XBOPUX i3 Pi3HOMaHITHUIMM 3anansHUMK NpoLie-
camm B OpraHax OrMOpHO-PYXOBOI CUCTEMU — B OKPEMMX
OOCRIIKEHHAX BU3HAYanu piBeHb KOHLEHTPaLii X eH-
3umiB y kposi xopux [16—19]. JIAT Ta AXE € kno4oBuMm
¢hepmeHTamMm eHepreTnyHOro 0bMmiHy B hyHKLiOHaANBHO
HalaKTUBHILLIN TKaHWHI OMOPHO-PYXOBOI CUCTEMU — CKe-
netHnx m'a3ax. Ockinbku y xBopux Ha XTO 3ananbHuii
npovec, Gibpo3yBaHHs, aTpodiyHi Ta AUCTPOIYHI 3MiHM
OinbLUE YK MEHLLIE MOLLMPIOOTLCS HA NapaoccaribHi M'siki
TKaHWHK, NOMYHO OiKyBaTH, LLIO iHAMBIAYanbHi 3HAYEeHHS
PiBHS UMX PEPMEHTIB B OKpEMUX NaLjeHTIB MaTUMyTb
BigXuneHHs Big Hopmu. CUCTEMATUYHUX OOCHIAXKEHb
AMHamiku Ta BigMiHHOCTeln rpynosux nepemetpis JIOT
Ta AXE B pasi HO30MOrM4YHUX OAMHULL OCTEOMIENITIB Y
[OCTYNHIV dhaxo.ii nitepatypi He BUSBUNN.

PaHiwe He 3givicHioBany KOMMMeKCHi MopdonoriyHi
Ta GioxiMiuHi JOCniMKEHHs Ha MaTepianax Big XBOpUX
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TO, 0co6nMBO 3 BUBYEHHSIM HE TiflbKM IPYMNOBUX BEMUYMH
abo YacToT TpannsHHS BMNaZKiB MEBHOI BUPAXKEHOCTI,
ane i 3B'A3kiB Mix GioxiMiuHMMKM Ta MOpONOriYHUMY
MOKasHWKaM ypaxeHHs TkaHuH. BigomocTi npo uj 3anex-
HOCTi HeOOXiaHi ANs BU3HAYEHHS! AiarHOCTUYHOI LiiHHOCTI
GioXiMiYHMX OaHUX LWoAo MOPAONOriYHMX NOKa3HUKIB
YPaXeHHS KICTOK | M’SIKUX TKaHWH rominkv npu TO.

Merta po6otu

BcTaHOBUTY CTATUCTUYHI BIAMIHHOCTI GioXiMiYHMX NOKas-
HUKIB KPOBi Ta MOPOMETPUYHMX MOKA3HUKIB YPaXKEHHS
TKaHWH, 3B’A13KiB MiXX HUMW Y XBOPUX Ha TpaBMaTUYHWIA
OCTEOMI€ENIT BENUKOrOMINKOBOI KICTKM 3 TPO(iYHUMM
po3nagamu KiHLiBKM.

Marepianm i meToAU AOCAIAKEHHA

Martepian pocnimxeHHs — pesynsraty BioxiMmiyHoro Bu-
3HauyeHHs piBHa MKT, ensumis JIAI Ta AXE y cvpoBarui
KpOBI, @ TaKOX (pparMeHTH NaTonori4HO 3MiIHEHUX KICTKO-
BOI Ta M'SIKMX TKaHUH rOMInoK, BuaaneHunx y 28 xsopux
(cepepHinBikX = SD = 43,14 + 12,57 poky)Ha TO nig
yac onepaLin icTynoceKkBeCTPHEKPEKTOMII.

Kputepii 3anyyeHHs B 4OCHIIKEHHS:

— BCTa@HOBJEHHSA XBOPWM [iarHo3y XPOHIYHOro
TPaBMaTUYHOTO OCTEOMIENITY BEIMKOTOMINKOBOI KiCTKU
BHACIIAOK 06CTEXEHHS KNiHIYHUMU Ta BidyanidauinHumm
MeTodamK; y TKaHMHaX FOMIfNKU KOHCTaTyBanm TPoidHi
MOPYLUEHHSI HU3LKOTO, CEpenHbOro abo BYCOKOTO CTYMEHS!
(mab6n. 1);

— BYIKOHaHHS XBOPOMY (BV3HA4YEHOMY 3a NEPLLUMM Kpn-
Tepiem) GioXiMiYHMX [OCTIDKEHD: BU3HAYEHHS 10 onepaii
pisniB KT, I1AI Ta AXE y nnasmi KpoBi; 30iNCHEHHS B LMX
XBOPWX MAaToMOopdOnorivyHOro JOCHIMKEHHS (pparMeHTiB
YPaXXeHWX KICTKOBOI Ta M’SIKMX TKaHWH, BUNMYYEHUX Mig
yac onepatlii.

KoHueHTpauito MNMKT y cuposarLi KpoBi BU3Ha4Yanm Ha
iMyHoximMiyHOMY aHanizaTopi Cobas 411, aKTBHICTb €H-
auwis (AN, AXE) —Ha BioximiyHomy aHanisatopi Cobas
311 i3 BukopucTaHHam Tect-cuctem Roche Diagnostics.

Ak pedhepeHTHI 3HAUYEHHS B3SNW cepeaHi napameTpu
rpynwn 10 3gopoBvx 4OpOCnKX Oci6.

[lns ricTonoriYHoro AOCMIMKEHHS BUYyYeHi pparmeH-
TV KICTOK | M’SIKX TKaHWUH BUKOPUCTOBYBAMM LiifKOM, He Mo-
ApibHtotoun. dikcysann 10 % dhopmaniHom, BUKOHyBanm
[eKanbLyHaLjto LUMATOYKIB KICTKOBOI TKAHWHM 5 a30THO
KVCIOTO0, 3anvBanu B LienoigvH abo napadi, otpumany
MIKPOTOMHI 3pi3u 3aBToBLWKK 10 MKM; 3abapBneHHs re-
MaTOKCUIIH-€03MHOM i reMaToKCUIiH-NIKPOYKCUHOM 3a
BaH [30HOM. MikpocKkoniyHi AOCHIMKEHHS BUKOHAMM Ha
mikpockonax MBC-2 Ta Olympus CX-41, mikpocboTorpadii
3pobunu gotoanapatom Nikon D90, 3akpinneHum Ha
BepTVKansHoMy TyByci Mikpockona.

Mig yac cTaTMcTMYHOro aHanisy obpaxoByBanu ce-
penHi rpynoBi Ta NigrpynoBi napameTpu Ta CTaHgapTHe
BiOXUINEHHS CepeaHbOi, BiAMIHHOCTI CEpPenHiX BENUYMH
MiX rpynamu Ta miarpynamu NopiBHSHHS BU3HaYanm 3a
kputepiem CTblogeHTa (mabn. 2,3). Ans mopdomeTpuy-
HUX rpafauiiH1X MOKA3HWKIB BU3HA4anM 4actotu Tpa-
MNSHHSA BUNAZKIB Pi3HWX CTYNEHIB BUPaXKEHOCTi (mabri. 4).
MpoTsarom aHanisy 38’s3ky MiX MOPOMETPUYHUMM Ta

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.
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Ta6nuus 3. BigMiHHOCTI cepeaHix napameTpia GioximMiuHnx nokaaHuKiB cupoBaTky kposi (X + SD)y nigrpynax xsopux Ha TO BEMMKOTOMINKOBOT KICTKM 3
TPOMIYHUMU NOPYLLIEHHAMM Pi3HKX CTYNEHIB TSXKKOCTI Y TKAHWHAX FOMIfIKM

Moka3Huku,
OAUHULI BUMipIOBaHHA

Hopwma (rpyna 1),
n=10,X £ SD

Hu3bkuin abo cepepHin
(rpyna2),n = 11

0,0997 + 0,0220

MpokanbUMUTOHIH, HI/MN 0,065 + 0,022

NAar, On/n 117,100 + 3,071

AXE, On/n

252,640 = 2,229

Moka3HuKu,
OAWHULI BUMipIOBaHHSA

Hopwma (rpyna 1), n = 10,
X = SD

Husbkuin
(rpyna2),n = 9
0,0967 + 0,0271

MpoKarnbLUWTOHIH, HF/Mn 0,065 + 0,022

Nar, Oa/n

+

117,100 + 3,071

AXE, Og/n 252,640 + 2,229

CryneHi TpochiyHUX NOpyLLEHb
y Benukorominkosin kictui, X * SD

238,909

780,282

CTyneHi TpodhiyHUX NOpYLLEHb
y napaoccanbHUX M’IKMX TKaHuHax, X £ SD

214,667

676,678

MopiBHAHHA

Bucokuii
(rpyna 3),n = 17

0,1004 + 0,0190 k =

k =

Kk =
+ 49,646 221,294 + 42,310 k = 19,t =
k = 25,t =
k =26,t =
+ 193,510 710,859 + 162,779 k =19,t =
k = 25,t =

K =

MopiBHAHHA

CepepHilt abo BUCOKUMN
(rpyna 3), n = 19

0,1017 + 0,0160 17,t
27,t

26, t

17,t
27,t

+ 58,970 234,632 + 37,347

+ 267,032 767,242 + 108,030 17,t

27,t

XX XXX XXX
L |

cepepHix rpynoBux napameTpis

19,t = 3,634;p,, < 0,002;
25,t=4,442,p,, < 0,001;
26,t = 0,090, p,, > 0,1 HB

7,727,p12 < 0,001;
7,713 p1-3 < 0,001;
1,005, p,, > 0,1 HB
8,601, p,, < 0,001;
8,829, p,, < 0,001;
26,t = 1,024,p,, > 0,1 HB

cepepHix rpynoBux napameTpis

2,828,p,, < 0,02;
5155,p,, < 0,001;
0,614,p,,> 0,1 HB

5241,p,, < 0,001;
14,392,p,, < 0,00
26,t = 1,094, p,, > 0,1 HB

5,038,p,, < 0,001;
14,931, p,,
26,t = 1,292, p,, > 0,1 HB

< 0,001;

P, IMOBIPHICTb MOMWUIIKM NPU MOPIBHAHHI CepeaHix napameTpis rpyn 11i2; p, ,: IMOBIPHICTL MOMUINKI NMPY NOPIBHSAHHI CepefHix napameTpis rpyn 1i 3; p, .: IMOBIPHICTb IOMUIKN
npv NOpiBHSHHI cepeHix napameTpis rpyn 2 i 3; HB: pisHnLA cepeaHix HesiporiaHa.

GioXiMi4YHMMM NOKa3HMKaMU A4S BCiX HUX ChopMyBanii no
[Bi rpagaLii, paHxoBaHi psay 3Ha4eHb KinbKicHWX Gioxi-
MiYHMX MOKA3HMKIB NOAIMMIN 3 BUKOPUCTAHHAM MefiaHu
BapiauinHoro psgy. [oTim yci Bunagku 3 napamuy 3HaveHb
«Bioximis — mopcpornorisy noainunu 3a Tabnuueto 2 x 2
i po3paxyBanu koediujieHT acoujauii MipcoHa, horo 3Hak
i CTyniHb 3HauyLocTi (mabr. 4).

PesyAbTati

CepegHi napameTpu GioXiMiYHMX NOKa3HUKIB KPOBI
B HOPMi Ta rpynax XBOpUx Ha TpaBMaTU4HUIN OCTEO-
MieniT 3 03HaKamu TpodhiYHMX NopyLIeHb

CepeqHi napameTpm BCix NOKa3HWKIB CPOBATKM KpO-
Bi, SIKi BU3Ha4anm y xeopux Ha TO, 06’eAHaHMX B OAHY rpy-
ny 6e3 ypaxyBaHHs1 CTyneHsi TPOiYHMX NopyLLeHb, Bynu
36inbLLUeHi NOPIBHSHO 3 MapameTpamu HopMu (mabn. 2):
MKT —y noHag 1,5 pasa, IO — maimke BOBivi, AXE —
Maibke BTpuYi. BigmiHHOCTI rpynoBux napameTpiB y BCiX
rpynax NopiBHAHHS CTAaTUCTAYHO 3HAYYLL.

lMopiBHAHHA cepenHix BenuU4mH BioXiMiYHWX NOKa3HM-
KiB CMPOBATKM KPOBI Y 30,0pOBMX AOHOPIB i XBopux Ha TO 3
KMiHIYHO BU3HAYEHUMU CTYNEHAMM TPOIYHUX MOPYLLEHD
(HW3bKWIA, CepeaHin, BUCOKMIA OKPEMO Ans BEMUKOroMin-
KOBOI KICTKM Ta M'siKuX TKaHuH (mabs. 3)) nokasano, wo
napameTpu MKT y xBopux 36inbLLyOTHCA BiAMNOBIAHO [0
306inbLUEeHHs CTYNeHs TPOMIiYHUX po3nagiB, OLiHEHUX
ans Kictkv. BigmiHHoCTi cepegHix napameTpis MMKT mix
nigrpynamMu XBOopux i3 Pi3HUMU CTYMEHSAMU TSKKOCTI
TPOiYHMX po3NnaziB y BENMKOrOMINKOBIl KiCTLi HE Manu
CTaTUCTUYHOI 3HauyLocTi. MakcumanbHi cepefHi 3Ha-
YeHHs akTMBHOCTI 060x eHaumis (JIAT7, AXE) Bu3Haumnu B
niarpyni XBOPUX He 3 BUCOKMM, @ 3 CyMapHO HU3bKUM abo
cepefHiM cTyneHem TpodiyHUX posnagis. BigaHaunmo
3HayHi BapiaLji iHaMBIQyanbHWX NapameTpiB aKTUBHOCTI
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B yCix nigrpynax xsopux Ha TO 3 pisHUMK CTyneHs MU
TPOMIYHMX MOPYLLEHb Y TKAHUHAX FOMIMKM.

CepenHi napameTpy BCiX TPbOX BIiOXIMIYHIX MOKA3HMKIB
y XBOPUX MIArpyn i3 Pi3HM CTyneHem TPodidHNX Nopy-
LUEHb, OLHEHWX ANA M'SKAX TKaHWH YPaXeHOi roMirnku,
36inbLUyBanNMCs NOPIBHAHO 3 CEpeaHIMU BENUYMHAMM IPy-
MY iHTaKTHWUX BOHOPIB (Mabs. 3). YCi nokasHWKM BiporigHO
BiApI3HANMCA Big cepenHix napameTpis Hopmu i Ans MKT, i
ans ensumis JIOI Ta AXE. Ane BigMiHHOCTI cepeaHix napa-
METPIB KOKHOTO 3 BiOXiMi4YHMX MOKa3HMKIB MiX Migrpynamu
XBOPUX i3 PI3HAMU CTYNEHAMU BUPAXEHOCTi TPOMDIYHUX
posnagis (CymapHa nigrpyna «HU3bkun — CepeaHin» npoTtu
«BWCOKOrO» AJ151 BENIMKOrOMINKOBOI KICTKM Ta «HU3bKUIAY
MPOTM MIATPYNY CyMapHO «CepefHbLOr0 — BUCOKOro» Ans
napaoccanbHUX M'SKUX TKaHUH) BUSIBUMWCS CTAaTUCTAYHO
He3HaYYLLWMMU AN HAsIBHOI KiNbKOCTI KMiHIYHMX BUNAZKIB.

MaTtomopdosoriyHi 3MiHU y TKaHMHaX FOMinKu
XBOPMX Ha TpaBMaTU4YHUMA OCTEOMIENIT 3 O3HaKamMu
TpodiuHMX NopyLueHb

FicTocTpyKTypa natonoriyHux ocepenkis y Kict-
Kax. Tunose ypaxeHHsm npu TO — 3anansHo-4ecTpyk-
TUBHWI OCEpPenoK, NokasnisoBaHUN LifIKOM Y/ YacTKOBO
B YPaXeHilt KICTL; Npy LbOMY TKaHWHA, O MICTUTLCS B
KICTKOBOMY MO3KY, @i NPOAOBXKYETLCS B CYAVHHI kaHanm
KOpTEKCY, OKICTS Ta mapaoccasnbHi TKaHWHK, obMexye
ocepenKu AecTpykuii pisHnx hopm (puc. 7).

Y yacTuHi BUNagkKiB kancyna 3ananbHO-4ecTpyk-
TWBHOrO Ocepenky nobynoBaHa NEPEBAXKHO 3i LWiNbHOT
3pinoi ibpo3HOi TKaHWMHK, B AKI TPANMSINCS Pi3HUX
po3MipiB ocTpiBLi 40o6pe Backynspu3oBaHoi Heapinoi
CrOMyYHOI TKaHMHU, LLIO CTPYKTYPHO BinoBigana rpaHy-
NAUiAHIA TKaHWHI (TT). Ha BHYTPILLHI NOBEPXHI kancynu
[EeCTPYKTUBHOIO 0cepeaKy HasiBHI HEOAHOPIAHOT TOBLLWHM
HalapyBaHHs1 (ibpuHO3HOTO Ta/abo hibPUHO3HO-THIN-
HOTO eKcyaary.
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Puc. 1. JectpyktuHa dopma ocepenky TO, Lo npunsirae 40 KOpTEKCy Bianamka, 3 NOWMPEHUM ocTeoHekpo3oM (6ini cTpinku). Ocepenok Mae ToBCTy pibGpo3Hy 060MoHKy
Kancynu (cipi cTpirnku), y NOpoXHWHI ocepeaky — ApiGHi cekecTpy (YopHi cTpinku). MikpodboTo rictonpenapaty xsoporo I, 35 pokis. 3abapBreHHs reMaToKCUIIHOM Ta €03MHOM.
36. x12.

Puc. 2. Kancyna Ta BMicT AecTpykTuBHoro ocepeaky TO. bini cTpinkv — BHYTPilLHsi 060noHKa, No6yaoBaHa 3 rpaHynsiLiiiHoi TkaHWHK, Cipi CTpinkn — (iBPUHO3HWA i THiHKIA ekcyaaT,
YopHa CTpinka — HeMoBHUI KOMNakTHWIA cekecTp. MikpodhoTo ricTonpenapary xBopoi K., 54 pokis. 3aGapBreHHsi remaTokCiiHOM Ta e03uHoM. 36. x75.

Puc. 3. MHiitHe 3ananeHHs y rpaHynsLiiiHiin TkaHWHI BHYTPILIHBOT 0BONOHKM Kancynv ocepeaky TpaBMaTu4Horo octeomienity. MikpodoTo rictonpenapaty xsoporo [1., 50 pokis.
3abapereHHst reMaTokcuniHom Ta eouHoM. 36. x300.

Puc. 4. BesknituHHa finsHka ¢ibpoHekpo3y (no3HayeHa cTpinkamu) y kancyni aecTpyktusHoro ocepeaky TO. Mikpodboto rictonpenapaty xsoporo O., 35 pokiB. 3abapeneHHs
remaTokcimiHoM Ta eoanHom. 36. x150.

Puc. 5. MpopykTnBHe 3ananexHs y thibposHii TkaruHi kancynu ocepeaky TO. MoHoHykneapHo-makpodaranbHi Ta nna3moLmUTapHi iHinsTpaTh nosHaveHo crpinkamu. Mikpocoto
ricronpenaparty xsoporo H., 58 pokis. 3abapeneHHst rematokcuniHom Ta eoanHom. 36. x150.

Puc. 6. Pisko BUpaxeHi AMCTPOMIYHO-AECTPYKTMBHI 3MiHW B AiNsHL, WO npunsrae Jo nopisHsHO 36epexeHnx MB (npasopyy BHU3Y). MikpodhoTo rictonpenapaty xsopoi K., 66
pokie. 3abapBneHHs remaTokcuniHoM Ta eo3nHoM. 36. x150.
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B iHLLMX BNagkax CrnomyyHa TKaHyHa PisHWX CTYMeHIB
3pifnocTi popmyBana TUNoBY Kancysy AeCTPYKTUBHOIO OC-
TeoMieniTM4HOro ocepesky. BHyTpiLLHs 060noHKa kancy-
TV YTBOPEHA NMYXKOH0 BOTTOKHWCTO, HE3PINOH ibpo3Ho0
abo, HalyacTiLLe, rpaHyMALIRHOK TKAHUHOO, KOTPI Maiixe
3aBXAW Manw ricToNorivHi 03HaK1 HecneLmgiYHOro ekcy-
[aTVIBHOTO Ta NPOAYKTMBHOTO 3ananeHHs (puc. 2).

XapakTepHa 03Haka iHgheKLinHO-3anansLHoro npoLe-
cynpu TO — ekcydaTBHe 3ananeHHs y BHYTPILLHIN 060-
NOHLi Kancynu ocepeaky. MposiBy 3ananbHOro npoLiecy
TornorpaciyHO HEOLHOPIAHI, ane HanxapaKkTepHiLLi noro
BUON —THilHE, (PiIOPUHO3HO-THIHE, THIHO-AECTPYKTUBHE
3anarneHHsi, TO6To 3 HasIBHICTHO BTOPUHHUX KOarymnsiLinH1X
Hekpo3iB [T i WinbHO HeNTPOMINoLMTapHO iHINLTpa-
uieto (puc. 3). Y peskux GionTarax TkaHuH ocepepkis TO
BiZ, XBOPWX i3 KMIHIYH1MM O3HaKaMy TPOIYHMX NOPYLLEHb
y iOpo3Hin 0BOMOHLi BU3HAYMNM OiNSHKW iLLeMiYHOro
HEKpOo3y (hibPOHEKPO3H) PisHUX PO3MIpIB.

Matonorisa cnony4Hoi TkaHuHW. MaToricTonoriyHe
LOCTIDKEHHS M'SKUX TKaHWH, NPUMEermux 40 0cepenky
ypaxeHHs npy TO, nokasano: ¢hibposHa TkaHWHa B Pi3HNX
LinsiHKax Mae piaHi cTyneHi 3pinocTi, 3a 06’emom nepesa-
Xae AOBOMi 3pina, a noaeKkyan ckrnepo3oBaHa ibpo3sHa
TKaHuHa. Y ¢ibpo3Hiit 060MOHL Kancynm 4eCTpyKTUBHOMO
0CepeaKy 4acTo BUSIBNANM cnabko okpecrneHi AinsHku
(hibpoHekpo3iB, Ae Ha YMManin oLl BifCYTHI KIiTUHM
Crony4Hoi TKaHUHU — dibpobnacTw, ibpoumTy (puc. 4).

CTyniHb akTMBHOCTI 3ananbHOro NpoLecy y TKaHUH
BHYTPILUHBOI OBOMNOHKM Kancynu oCTEOMIENiTUYHOrO
ocepefKy BapitoBaB Bif cepo3Horo Ta ibpuHo3Horo
3ananeHHs HU3bKOT aKTUBHOCTI aX 0 (hiOPUHO3HO-THIN-
HOTO Ta THINHO-AEeCTPYKTUBHOIO (BUAM HAWaKTUBHILLOTO
€KCyAaTMBHOIO 3ananeHHs). Y BHYTPILHIN i ibpo3Hin
obonoHkax kancynu ocepegky TO cnocTepiranu iH-
(inbTpauito MOHOHyKNeapamu, MakpodarouuTamm Ta
nnasmouutamm (puc. 5).

Matonoria ckeneTHux m’a3iB. Komnnekc narorno-
MYHUX 3MiH, LLO XapaKTepu3yloTb CTaH napaoccanbHuX
ckeneTHUx M's3iB npu TO, BKMOYaB 3MiHUM M'SI30BUX
BOMokoH (MB): atpodiyHi, AMCTPOMIYHI Ta HEKPOTUYHI,
pi3Hi cTyneHi ¢ibpo3yBaHHs CTPOMK M'A3a 3 YLLiNbHEH-
HSIM eHOOMI3il0 Ta nepuMmisito. Y po3pocTaHHsix ibpos-
HOI TKaHUHM M’si3a BUSIBMEHA 3ananbHa iHGinsTpauis
nimdouuTamu, MoHoUMUTaMKn, makpodaroumTammn Ta
nnaamouytamu. MNoaibHi naTonorivHi 3viHY TpakTyBanm
AK XPOHIYHWIA HECNEUNMDIYHWNA MIO3UT PI3HKUX CTyMneHiB
AKTUBHOCTI.

Y cKeneTHUX M’s3ax NoAEKyau TPanIsnmucs AinsHKW
6inbll abo MeHL BUpaXeHUX AMCTPOMIYHO-0EeCTPYK-
TWBHYMX 3MiH: Habpsik MB i3 romoreHisaLjieto Ta BTpaTo
ronepeyHoi MOCMYroBaHOCTI, (hparmeHTaLlieto, AinsHkamm
KOHTPaKTYPHIX 3MiH, rIMB4aCcToro Ta AMCKOiAHOro po3na-
Ly MB, o cynpoBomKyBanucs MOHOHyKNeapHO-MaKpo-
¢haranbHotO iHINLTpaLieto NOMIPHOT IHTEHCUMBHOCTI
(puc. 6).

3B’A3KN MK OKpeMUMM KniHiYHUMUK, mopdome-
TPUYHUMM Ta GiOXiMIYHMMU MOKA3HMKAMM Y XBOPUX
Ha TpaBMaTU4HUM OCTEOMIENIT. AHani3 3B’A3KIB MixX
KNiHiYHUMK, BiOXIMIYHUMU Ta MOPOMETPUYHUMU NO-
Ka3HUKaMW BUSIBUB HU3KY Map, LU0 XapaKTepu3yrTbCs
CnabKkoto CUnoto, 3i CTAaTUCTUYHO 3HAYYLLIMMU Ta CTaTUC-
TWUYHO HEBIPOTIAHMMM 3HAYEHHMM KoediLieHTa acoLlialii.

Pathologia. Volume 18. No. 2, May — August 2021

Original research

Cepeq nap nokasHWKiB «KriHika — GioxiMisi», WO Manu
CTaTUCTUYHO 3HaYYLLIi MapameTpu KoediLieHTa acouiaui,
MO3XHa Bifj3HauMTVW Taki (mabrn. 4):

— CTyniHb HEKOHCONiAOBAHOCTI Bif/1AMKIB KICTKM —
piBeHb JIAI kpoBi. 3anexHicTb npsama, cnabkoi cunu, 3
imoBipHicTo nomunku <0,1. Lis 3anexHicTb o3Havae, Wwo
y MoHaZ TPETUHI BUNaAKIB NOEOHYIOTLCS SiKicHa O3HaKa
BWCOKUM CTYNiHb HEKOHCOMIQOBAHOCTI BiAaMKiB KiCTKM
nauieHTa (nceBnoapTpo3 abo NoBHA HEKOHCOIMAOBAHICTb)
3 BUCOKMMY napameTtpamm JIOI kposi. To6To BUNaaku 3
BUCOKMMM 3HAYEHHSIMM NEePLUOro NoKa3HWKa YacTilue no-
€[IHYIOTbCS 3 BUCOKVIMI 3HAYEHHSMY IPYroro Ta HaBMnaky;

— CTyniHb HEKOHCONiAOBAHOCTI BiAIaMKiB KiCTKU —
piseHb KT kpoBi. 3anexHicTb npsma, cnabkoi cunu,
BMCOKO BiporigHa. Lis 3anexHicTb 03Havae, Lo B NoHag,
2/5 BMNapaKiB NOEAHYIOTLCS BUCOKWIA CTYMiHb HEKOHCONI-
[I0BaHOCTI BiANTamKiB KiCTkv navjeHTa (nceBnoapTpos abo
MOBHA HEKOHCOMIAOBAHICTb) i3 BUCOKMMY NapameTpamm
MKT kpoBi. To6TO BANAAKM 3 BUCOKMMU 3HAYEHHSAMM
MepLUOro NoKa3HMKa YacTille NOEOHYITLCS 3 BUCOKAMU
3HAYEHHSMU APYroro Ta HaBMaku;

— BUPaXeHICTb TPOIiYHMX NOPYLLEHb Y KICTKOBIN
TKaHWHI 3a KniHiYHWM ouiHIOBaHHAM — piBeHb AXE
KpoBi. 3anexHiCTb 3BOPOTHA, cnabkoi cunu, BiporigHa.
L|s 3anexHicTb 03Ha4ae, Lo B NoHag TPETUHI BUNagKis
MOEAHYHOTECS TPOMIYHI MOPYLLEHHS BUCOKOTO CTYNEHS B
KiCTLi 3 HU3bKMK NapameTpamn AXE kpoBi Ta HaBnaku.
IMoBipHO, piBeHb AXE KpOoBi He 3anexuTb Bif CTaHy Tpo-
pivHMX NOpyLEHb B ypaxkeHin TO KIiCTL, SIKWiA OLiHIOOTb
3a KIMiHIYHUMK O3HaKamK, a BU3HAYaETLCS BiH iHLWMMU
dhakTopammn. MoxxHa NpunycTUTK, WO NaToNoriYHO 3MiHEHI
TKaHWHK ypaxKeHoi KicTku (chibposHa, rpaHynsuinHa) Ta/
abo 3ananbHWii ekcyaaT BidirpaloTb BaXruBY posb Y
3B’a3yBaHHi AXE, L0 noTpanuna 3 ypaxXeHnx M’sKux
TKaHMH XBOPOrO Y KPOB.

3-nomixk nap nokasHwkiB Mopdonoris KicTok — Bio-
Ximisi, WO Manu CTaTUCTUYHO 3HadyLli KoediuieHTH
acoujauji, MoXHa Bii3Ha4YnTu:

— chopma natonoriyHoro ocepeaky TO — piseHb JIAN
KPOBI. 3anexHICTb 3B0pOTHA, crabkoi cunu, BiporigHa. Lis
3aMeXHIiCTb 03HaYae, Lo Maiixe B NMonoBUHI BUNaAKIB €
3B’A30K MiXX 4eCTpYKTVBHO dhopmoto TO Benmkoromin-
KOBOI KICTKM 3 HU3bKMMW napameTpamm pisHs JIAT kposi.
ImoBipHO, hopma natonoriyHoro ocepeaky TO B ypaxeHiit
KiCTLi (DecTpykTvBHa, ibpo3nBHa) He BNMBAE Ha piBeHb
AT kpoBi, abo KOMMOHEHTW AECTPYKTUBHOIO OCEepeaKy
(rpaHynsLiiHa, He3pina ¢ibpo3Ha TKaHWHKW, 3anarnbHWUi
ekcynar) 3B’s3ytoTb Ta/abo 3yMOBMOOTL PYHYBAHHS
JIAT, Wo CnpUYmnHSE 3HMKEHHS LIbOTO EH3UMY Y KPOBI;

— thopma natonorivyHoro ocepeaky TO — piBeHb MKT
KpoBi. 3anexHicTb npsiMa, crnabkoi cunu, BiporigHa 3
imoBipHicTto nomuku <0,1. Lis 3anexHicTb 03Havag, Lo y
NPVBMM3HO TPETMHI BUNaAKIB NOEAHYIOTHCA AECTPYKTUBHA
¢hopma ypaxeHHs kicTkn TO 3 BUCOKMMW MapaMeTpamm
MKT kposi Ta HaBnakn — B pasi ibpo3nBHOI opmm
piseHb MNKT yacTiwe HU3bkuiA. FKLWO BpaxyBaTy, Wo npu
[ecTpyKTUBHIN chopmi TO aKTUBHICTL i NOLLMPEHICTb 3a-
nasibHOrO NPOLECy B Kancyrni OCEPeaKy 3arasiom BULLA, HK
npv iOPO3UBHIlA, TO LSt 3aNEXHICTb 30AETHCS NPUPOLHOID;

— ceksecTpn B ocepeaky TO — piseHb JIAI kposi.
3anexHicTb 3BOPOTHA, crnabkoi cunu, BiporigHa. Lis
3aMeXxHiCTb 03Hayae, Lo Maibxe B MOMOBWHI BUNAaKIB
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 4. 38'33kM KNiHIYHUX | MOPHOMETPUYHUX MOKA3HUKIB YPaXeHHS TKAHUH FOMINKU Ta Aesikux GioXiMiYHMX NOKa3HWKIB CUPOBATKM KPOBI XBOPUX Ha
TO 3 03Hakamu TpogiuHUX po3nagis

KniHi4Hi Ta MOpdhomeTpUUHi NoKasHUKY,
iXHi rpapaLlii HU3bKOro Ta BUCOKOrO CTyneHiB

CTyniHb HEKOHCOAIAOBAHOCTI BiAAAMKIB KiCTKM

Bioximi4Hi nokasHuku,
iXHi rpapaLlii HU3bKOro Ta BUCOKOro CTyneHiB

KoediuieHTn acouiauii
Ta CTaTUCTMYHA
3HaYyLWiCTb BENMYMH

Kninika - Gioximis

PiBeHb nakTataeriaporeHasu (AAT) kpoBi
Hu3bkuii cTyniHb - <220 op/A, n

Bucokui cTyniib - >220 oa/A, N

HM3bKWIA CTYNiHb: BiANaMKi kKoHconiaoBaHi abo cnoeinbHeHa koHconigalis, n - 9 4 +0,358 2,029 <0,1
BMCOKMIA CTYMiHb: NCEBA0APTPO3 a0 ynamky 30BCiM He KOHCOMiAoBaHi, N 5 10
CryniHb i Ti Bip/ iB KicTKM PiBeHb npokanbuuToHiHy (MKT) kpoBi

Hu3sbkuii cTyniib - <0,1 Hr/MA, N Bucokuit cTyniib - >0,1 Hr/MA, n
HW3bKWIA CTYNiHb: BiANaMKy kKoHconifoBaHi abo cnoBinbHeHa koHconigadis, n - 10 4 +0,429 2,510 <0,02
BWCOKMIA CTYMiHb: NCeBR0apTPo3 abo ynamku 30BCiM He KOHCONIAoBaHi, n 4 10
Bup b «Tpodi » nopy Yy KICTKOBI¥W TKaHUHI PiBeHb auetuaxoniHectepa3su (AXE) kpoBi
32 KATHIYHUMM OLiHKaMU Husbkuit cTyniHb - <750 oa/A,n  Bucokuii ctyniHe - >750 op/A, n
HM3bKWIA CTYNiHb (TPOiYHI NopyLeHHs cnabkoi abo cepeaHbOi BMpaxeHocTi), n 3 1 -0,366 2,079 <0,05
BMCOKMIA CTYMiHb (TPODiUHi NOPYLLEHHS CUMBHOT BUPaXEHOCTi), N 8 6
Matomopdhonoris kicTok — Gioximis
®opma naToAoriYHOro 0cepeAKy TpaBMaTHUHOTO 0CTEOMIEAITY PiBeHb nakTataeriaporenasu (AAT) kposi

Husbkuii cTyninb - <220 0p/A, N Bucokui ctyninb - >220 oa/A, n
Huabkui cTyniHb: dhopma hibpoaneHa abo dibpoavisHa 3 MikpoabeLienyBaHHsM, n - 0 10 -0,462 2,500 <0,05
Bucokuit cTyniHb: doopma AecTpyKTUBHA, N 5 8
®opma naToAoriuHOro ocepeAKy TpaBMaTU4YHOTO 0CTEOMIENITY PiBeHb npokanbuuToHiHy (MKT) kposi

Husbkuii cTyniib - <0,1 Hr/mMA, n Bucokuii cTyniib - >0,1 Hr/MA, n
Hu3bkuiA cTyniHb: dhopma ibpoaneHa abo dibpoavsHa 3 MikpoabeLienyBaHHsM, n - 4 7 +0,339 1,731 <01
Bucokuit cTyniHb: dhopma AecTpyKTUBHa, N 1 1
CekBecTpu PiBeHb nakTataeriaporeHasu (AAT) kpoBi

Husbkuii cTyniHb - <220 op/A, N Bucokuit cTyniHb - >220 oa/A, n
HW3bkuiA CTyniHb: CEKBECTPM BIACYTHI, N 3 7 -0,469 2,548 <0,05
Bucokuii cTynib: HasBHI NOBHI a0 HENoBHi cekBecTpy, n 10 3

MaTtomopdonoria M’ AKX TKaHUH — Gioximis

EkcyaaTUBHe

Hwn3bkuin cTyniHb: ekcyaaTUBHE 3ananeHHs BiACyTHE, N 7
Bucokuii cTyniHb: HasiBHe ekcyaaTVBHE 3ananeHHs Byab-skoi akTUBHOCTI, N 8

Yy BHYTpiLLHi 06 ui Y PEAKY PiBeHb npokanbuuToHiHy (MKT) kpoBi

-
R D s U H AR Husbkuit cTyniHe - <0,1 Hr/MA, n  Bucokuii cTyniie - >0,1 Hr/MA, n

0 +0,394 1,871
4

<01

Y Tabnuuio BKMKOYAAM TiflbKK Napy MoKasHWKiB, Ana kX 3Ha4YeHHs koedilieHTa acouiauii craHoBuTb 1, > |0,3] 3 iMoBipHiCTIO nomunkn <0,1 abo MeHLue, HaniBXMpPHIM
LUPUHTOM NO3HAYEHO Napy NOKA3HWKIB, ANs SKUX NapamMeTpu 38’s3KiB BUSIBUNUCS CTAaTUCTUYHO 3HAYYLLMMK.

ra: 3Ha4eHHs koediLlieHTa acoujiauii; td: pakTuHe 3HauyeHHs KpuTepito CTbIoAeHTa NPy OUiHIOBAHHI CTATUCTUYHOT 3HaYYLLOCTI KoedilieHTa acouiaLii r ; p: iIMOBIPHICTL
MOMWITKW NPW CNPOCTYBaHHI HyNb-FiNOTE3V Mif, Yac OLiHIOBaHHS 3HaYeHHS koedilieHTa acouiaLii.
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NOEAHYIOTLCA HAsIBHICTL CekBecTpiB B ocepeaky TO
BENMKOrOMINIKOBOI KiCTKM 3 HU3bKMMW mapameTpamu
pisHs JIO KpoBi Ta HaBnakw. Beaxaemo, Lo HasABHICTb
cekBecTpiB B ocepeky TO ypaxeHOI KiCTk1 He BNnvuBae
Ha 36inbLeHHs piBHa JIOT kpoBi, abo npunyckaemo, Lo
KOMMOHEHTN JECTPYKTUBHOTO OCepenKy (rpaHynsuinHa,
Hespina ¢ibpo3Ha TkaHWHK, 3ananbHWA ekcyaar), sk
Malxe 3aBXaW CYnpOBOMXKYIOTH CEKBECTPU B OCEPEKY
TO, 3B’A3ytoTb Ta/abo pynHytoTb JIAN, Wwo cnpuunHse
3HVDKEHHS LIbOTO EH3MMY B KPOBI XBOPMUX;

Cepep, nap nokasHUKiB MOpdonoris M'aKMX TKaHUH —
Gioximia HalBuLle 3Ha4YeHHs1 KoedilieHTa acoujauii 3
BiporigHicTio nomunkn <0,1 mana napa:

— eKCyAaTUBHE 3ananeHHs y BHYTPILUHIN 06OMOoHL
Kancynu ocepeaKy B napaoccarnbHUX M'siKUX TKaHUHaxX —
piBeHb KT kposi. 3anexHicTb npsma, cnabkoi cumm. Lia
3aneXHICTb 03HaYae, Lo B Maibke 2/5 BUnagkiB NoeaHy-
I0TbCS HAasIBHICTb EKCYATUBHOIO 3anarieHHsl B OCepesKy
B M'SIKMX TKaHWUHax 3 Bucokumm napamerpamu MNKT kpoBi
Ta HaBMakv — 3a BiACyTHOCTi 03HaK eKCyOaTUBHOIO 3ana-
neHHs piBeHb MNKT yacTilwe mae HU3bki napametpu. IMo-
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BipHO, piBeHb [NKT y cpoBaTtLji KpoBi 06’ €KTUBHO Nokasye
HasBHICTb ab0 BiACYTHICTb EKCYOaTUBHOTO 3ananeHHs B
0CEPEAKY YPAKEHHS! M'SIKMX TKaHWH, KU CynpOBOKYE
ocepefiok TO, LLO € y BENUKOTOMINKOBIlA KiCTL.

06roBopeHHA

BukopucTaHHst GioxXiMiYHUX MapKepiB Ans KMiHIYHOT aAun-
(hepeHLiHoi aiarHoCTUKM pi3HUX GakTepianbHVX iHGeKLin
MOPIBHSIHO LUMPOKO 3aCTOCOBYIOTb Y MEAUYHIN NpaKTuLi.

Y pesynbrati MeTaaHanisis 34iCHUIN NOPIBHAMbHE
OLjiHtOBaHHS TO4YHOCTi Bu3HayeHHs KT i C-peakTunsHoro
npoteidy (CPIM) y piarHocTuui GakTepiansHux iHeKLii.
MokasHuk piBHs MKT BusBKBCS YyTnmeiumm (88 % npotu
75 %) i cneundiyHum (81 % npotu 67 %), Hixx CPI
LLoAO OMdepeHLitoBaHHA BUNaakiB GakTepianbHoro Ta
HOH-IH(DEKLHOTO 3ananeHHs. YyTnueicTb meTody Ans
po3pi3HeHHs GakTepianbHOI Ta BipyCHOI iHApeKLUin Takox
6yna BuLoto B pasi 3actocysaHHs IKT, Hix CPI (92 %
npotn 86 %), cneumdivHiCTb NoKasHuKiB sicTaHa (73 %
npotn 70 %) [11].

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.



B iHLil po6oTi, ae Ha nincTasi MeTaaHanisy 33 gocni-
[DKeHb BU3Havanm TouHicTb MNKT-TecTy sk giarHocTU4HOro
LNS Cencucy, TSXKOro cencucy abo CenTUYHOro LIOKY
nopiBHsHO 3 CPI, BcTaHoBunu: y 15 focnimkeHHsIX, e
BUKOPUCTOBYBany obuaea Mapkepw, NiacyMKoBa Kpuea
ornepaTuBHUX XapakTepucTuk cyTTeso Buwa ans MKT,
Hix ans CPIM (0,78 vs. 0,71, p = 0,02). ABTOpW 3po6bu-
M BUCHOBOK, Wo [MKT Ak GionoriyHnin giarHoCTUYHWIA
MapKkep AN Ha3BaHUX NATOMNOrMYHUX CTaHIB € KpaLuM,
Hixx CPI [14].

Oxpemi aBTOpY NiAKPECTIOTH, LLIO Nif Yac 3acToCy-
BaHHs MNKT-TecTy B AiarHocTuui iHbeKLii, Ski noTpebytoTb
NPU3HAYEHHs1 aHTUBIOTUKIB, BAXMMBUM € BU3HAYEHHS
kiHeTukn napametpiB [KT. Lle cTocyeTbcst xBopux 3
iHEKLISMW HUWXHIX BiOAiniB pecnipaTopHOro TpakTy,
CEMNTUYHUX XBOPUX Y KPUTUYHOMY CTaHi, mauieHTiB 3
iHhEKLiSIMU CEYOBMBIAHWX LUMSAXIB, MEHIHMTOM, @ TaKoX
XBOPYX Ha FOCTPY CEPLIEBY HEAOCTATHICTb, LU0, AIMOBIPHO,
yCKnagHeHa NHeBMOHieto Towwo [15].

Kineka gocnigXeHb Ta Ornsgis NpUMCBSYEHO BU-
BYEHHIO AiarHOCTUYHOI LiHHocTi MKT-TecTy y XxBOpKX Ha
HannoLWWMPEHILLi IHEKLiHO-3anasbHi ypaxeHHs KICTOK
i cyrnobiB — ocTeomienitu i octeoapTputu. Tak, MeTa
OfIHOTO 3 PaHHIX JOCNIMKEHD i3 LiEi TEMW — BUSHAYEHHS
uiHHocTi MKT-TecTy B AiarHOCTWLI OCTEOMIENITY, CenThy-
HOrO apTpUTY Ta iHLWKX 3ananbHUX YpaXeHb ckeneta y
XBOPWX AWUTSYOrO BiKy. 3-MOMiX NabopaTopHMX NoKasHu-
KiB BU3Ha4anm kinbkicte nenkouwtis, LUOE, CPI i MKT,
OCTaHHill — i3 3aCTOCYBaHHAM iMyHOXxpomMaTtorpadii. Y
12 piTei giarHoCTyBanu 0CTeOMIENIT, i3 HUX Y 7 BUSBUNU
nigevwenwnii piseHb MNKT; y 11 — centuyHuin aptpur,
pieHb MKT nigsuweHuin nuwe y Tpbox. Cepen aiten
3 iHWWMK JiarHo3amu (iHdeKLis M'AKUX TKaHWH, TpaH-
3UTOPHWIA CUHOBIT abo peakTUBHUIA apTpuT) piBeHb MKT
He MiaBuLLYBaBCS, piHULUA cepeaHix napameTpis MNKT mix
BUMNAAKaMM CKeNETHOI iHpeKLii Ta iHLUIMMK 3aXBOPHOBAH-
HAMU BiporigHa [20].

Y poboTi, NPUCBAYEHIN BU3HAYEHHIO OiarHOCTUYHOI
uiHHocTi MKT y xBopux Ha cenTuyHuii (14 nauieHTiB) Ta
HOH-CeNTUYHUI apTpuT (28 ocib), SkuM AiarHo3 BU3Ha-
yanu, 'pyHTYIuNCb Ha pesynbraTtax i Ta nabopaTopHux
METOAB, BCTAHOBUIN: NALEHTN 3 CENTUYHUM apTPUTOM
mamu cyTTeBo Buwi napameTpw KT, Hix nauieHTu 3
HOH-CenTUYHUM apTpuToM. Mpn noporosomy piBHi MKT
0,1 Hr/mn vyTnueicTb meToay ctaHosuna 100 %, cneum-
(pivHicTe — 46 %, ane cneuudiyHiCTb MiaBMLLYyBanach
10 93 % nicnst BUKMHOYEHHS NALIEHTIB i3 HOH-CENTUYHUM
apTpuToM abo CynyTHBOK iHGEKLUIEK HLWIMX OpraHiB.
YyTnmBicTb i cneumiyHiCTb WOAO AiarHo3y CenTUYHOro
apTputy BuLi B pasi BukopuctanHs MNKT, Hix CPIT[21].

Y OOCHiAKeHHi KOropTW MPOCMEKTUBHO BU3HAYEHNX
82 xBOpUX Pi3HOro BiKY, B SKMX KMiHIYHO npunyckanu
OCTEOMIENIT ab0 CenTUYHWIA apTpuUT, BU3HAYaNM HU3KY
nabopaTopHUX NokasHuKiB, i 3okpema MKT-TecT. XBopux
Knacudikysanu Ha Tpu rpynu: | — nigTBepakeHa nioreHHa
iHpekuia (n = 27), I, — iMmoBipHO, mioreHHa (n = 21),
Il — HoH-iHdbekuiiHe 3ananeHHs (n = 34). Buasunocs,
wo y | rpyni cepepnin napametp MNKT BiporigHO BULLWIA,
Hix y rpynax Il Ta lll (p < 0,05). Mpu noporoBomy piBHi
0,4 nr/mn wyTtnueicTb MKT-TecTy WwoQo ocTeoMienity Ta
CEenTUYHOrO apTpuTy ctaHosuna 85,2 %, cneundiy-
HicTb — 87,3 % [22].
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BukoHanu metaaHani3 pesyneratiB 7 gocnigxeHb
moxrmsocTen [MKT-Tecty ans ineHTudbikawii octeomienity
Ta CENTUYHOTO apTPUTY Y XBOPKX 3 OPTOMEAUYHO Ma-
Tonorieto. Macue obcTexxeHHs Bknodae 583 nauieHTiB
3 MpUNYLLEHHAM NpO iHGEKLD KICTOK i cyrnobiB, i3 H1X
y 131 niatBepaunu octeomienit abo cenTuyHWiA ap-
TpuT. AHanis MKT-gaHux nokasae 3arasnbHy YyTiuBICTb
0,67, noporosun piseHb — 0,2-0,3 Hr/mn. Pesynetatu
poboTu ceigyath, Wwo MKT-Tect Moxe Gyt 3pyyHiLMm
y [iarHocTuui cenTuyHoro apTputy abo ocTeoMieniTy,
a BpaxyBaHHS HWXHLOrO noporosoro piBHa KT moxe
NONinLWMTX pesynbTaTh AiarHoCTuku [23].

B opHiit i3 poGiT ouiHoBanu audepeHLinHo-giarHoc-
TW4Hi MoxxnmBocTi NKT-TeCTy LWogo cenTuyHoro apTpuTy
MOPIBHSIHO 3 NiApaxyHKOM NENKOUMTIB Y CUHOBIasbHIN pi-
AavHi, LLOE, CPIi remokyneTypoto. BrkoHanu npocnek-
THBHE 0OCTEXEHHS 78 XBOPKX Ha roCTpui apTpuT, y 28
0ci6 giarHocTyBanu cenTuyHUiA apTpuT, y 50 — apTpur,
iMOBIpHO, HOH-GakTepianbHoI eTionorii. BctaHoBuny,
L0 XBOPi Ha CENTUYHUI apTPUT Manu maixe BTpuUdi
BULWi cepeHi napametpy KT, HiX XBOpi Ha HOH-Bak-
TepianbHui apTpuT. Moporosui piseHb MNKT ctaHoBUB
0,5 Hr/mn, 4yTNMBICTb, CNELMMIYHICTb | TOYHICTb Mig
yac piarHocTuku GaktepianbHoro aptputy — 59,3 %,
86,0 %i75,3 % BignosigHo. KombiHyBaHHs [MKT-Tecty
3 iHWKUMKU METOZAMM HE MOKa3ano BWLLY YYTNUBICTb
i cneumdiyHiCTb WoAo BakTepianbHOro apTpuTy, Hix
pieHb Tinbku MKT [24].

Y pesynbrati MeTaaHanisy 10 pobiT, wo BkMoyaBs
838 nauieHTis, kMM Bru3Havanu napametpu KT i CPI1,
BUABUNK: 3aranbHa yytnueicTb MNKT-TecTy nig yac
AiarHoCTWKY cenTuyHoro apTputy ctaHosuna 0,54, cne-
umndiyHicTs —0,95. ABTOpM 3p06MNIM BUCHOBOK, Lo MKT-
TecT € Ginblu LiHHMM NOKa3HUKOM Anst AudepeHuiadii
CENTUYHOrO Ta HOH-CENTUYHOIO apTpuTiB, Hix CPI1[25].

Y poboTax, NpUCBAYEHIX ONUCY BUMaAKIB OCTEOMIEN-
Ty, Ae BU3Ha4anu BmicT enaumis JIOI Ta AXE, HaBegeHO
iXHi 3Ha4YeHHs B Okpemmux XxBopux. Tak, y mauieHta 10
POKiB i3 XPOHIYHUM PeUUANBHUM MYNbTU(OKANbHUM
octeomienitom (XPMO) pisetb J1AT kposi craHoBuB 230
Op/n[17] (Hopma —140-280 Op/n). LLle B ogHiei AUTUHK
3 GinatepanbHUM OCTEOMIeniToM KyboBuMX KiCTOK Ta
YPaXeHHsM NeYiHKM, WO BUKIUKaHi 30yQHMKOM XBOpPO6M
KoTaumx noapsinuH Bartonella henselae, piseHb JIAI
Bignosigas Hopmi [18]. Ane y piakicHomy Bunagky mano-
CYMMTOMHOTO OCTEOMIENITY CTErHOBOI KICTKM Y Xronyuka
5 pokiB i3 nabopaTopHux MokasHukiB GyB NigBULLEHMI
Tinbku piBeHb JIOI — 276 Op/n (pedepeHcHi 3HaueHHs!
Hopmmn — 120-250 Op/n) [19]. OTxe, cnig BpaxoByBaTw,
Lo BiaxuneHHs pisHs JIA 3a Mexi HOpMKM 3a reMaToreH-
HOrO OCTEOMIENITY MOXYTb TPANMAATACS Y KIiHiL.

Wopo AXE, To 3Haiwnu Tinbkn ogHy poboty, ae
BU3HAYaNM napaMeTpu Lboro BioXiMiYHOro MokasHuka.
Tak, y xBoporo 26 pokiB, y sikoro giarHocTtysanu XPMO
3 YpPaXXEHHSIM BENMKOrOMINKOBOI KiCTKM Ta npunernmx
M'a3iB, piBeHb AXE Bignosigas Hopwmi (11,6 Og/n) [16].

PaHilwe M1 BCTAHOBMAN HU3KY 3anexHOCTEN MiX
KMiHIYHYMU Ta MOPCOMETPUYHUMM MOKA3HWUKaMU CTaHy
TKaHUH ypaxeHoI KiHUiBKM Y xBopux Ha TO, Lo noeaHy-
€TbCS 3 TPOIYHUMI PO3MagaMm y TKaHWHAX FOMIMKU.
HanTicHiLWi 3B'A3KM LLOAO OKPEMMX MOPOMETPUYHMX
MOKa3HVIKIB OCEPELKIB YPaxeHHs BUSBMSAIOTb Taki KNiHiYHi
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OpuriHaAbHI AOCAIAXKEHHS

[JaHi, sk CTaTb XBOPUX, BUA, Nepenomy Ta AaBHICTb OCTaH-
HbOI HEKPEKTOMIT [6].

Y uin po6oTi pesynsrat naToMoponoriYyHoro Ta
GioximiyHOro JocnigxeHb nokasanu 3BOPOTHI 3B’S13KM
NposiBiB 3ananbHO-AECTPYKTUBHOMO YPaXKEHHS 3 aKTUB-
HICTIO eH3MMiB MeTaboni3My KNiTUH CKENEeTHUX M’s3iB
(NAr; AXE), npsimi 38’a3km 3 nokaHukoM KT, wwo nokasye
aKTVBHICTb 3anaribHOro NpoLecy y TKaH1Hax naTonoriy-
HUX OCEepe[KIB y KIiCTLi Ta M'SIKUX TKaHWHaX. BigxuneHHs
GioxiMiYHMX NoKasHUKIB MeTaboniamy Big HOPMK MoOKa-
3yt0Tb MMOKHY TPOMIYHMX NOPYLLEHb Y KICTKaX i M’SIKX
TKaHWHax, MOXyTb OyT1 Mapkepamu Ansi BU3HAYEHHS
CTYNeHs BUPAXEHOCTI 1 PEKTUBHOCTI MiKYBaHHS XBOPUX
Ha TO KiCTOK rOMIfKu.

BucHOBKU

1. CepeaHi napameTpy okpemmx BioximiYHMX nokas-
HUKIB CUPOBATKM KPOBI (BMICTY NPOKasIbLIMTOHIHY, TaKTaT-
[erigporeHasun Ta aueTUnXomniHecTepasn) y XBOpuX Ha
TpaBMaTU4HUIA OCTEOMIENIT BENIMKOTOMISNIKOBOI KICTKM, LLIO
CyNpOBOKYETHCS TPODIYHNMU NOPYLLEHHAMM Y TKaHM-
Hax rominkw, BiporifHO BULLi 38 CEpeaHi napameTpy Lyx
MOKa3HWKIB B IHTAKTHWX LOHOPIB.

2. 'Y BinbLUOCTi XBOPWX Ha XPOHIYHMIA TPABMATUYHUIA
OCTEOMIENIT KICTOK FOMIfIKM BUSIBUMM NATOMOTiYHi 3MiHW
B TKaHWHaX rominku, ski 3a pesynstatamu KniHiYHoro
OL|iHIOBaHHS 3a3BMYail BBaXatoTb TPOIHHVMM NMOPYLLIEH-
HAMU. Lle noegHaHHS ONCLMPKYMSTOPHIX, iLUEMIYHO-HE-
KPOTWUYHWX, EKCyAaTUBHUX, NPOAYKTUBHUX 3ananbHKX i
penapaTvBHWX NMPOLIECIB, LLIO pa3oM CTBOPIOKOTbL CKMNaaHy
KapTUHY KOMMEKCHOTO YPaXeHHS Ta MOXYTb NepCUcTy-
BaTU BNPOJOBXK BaraTbox POKIB.

3. MNposiBamu TpohiuHUX NOpPYLLEHDb Y KiCTKax i na-
paoccanbHUX M'si3ax Npy XpOHIYHOMY TpaBMaTU4YHOMY
OCTEOMIENITI Cnif BBaXaTtu icToTHe (ibpo3yBaHHs
Kancynu 3anarnbHo-AEeCTPYKTUBHOTO OCEpesKy, Lo Cy-
NPOBOXYETLCA PEAYKLIE MIKPOLIMPKYNSTOPHOTO pyc-
a, OCTEOHEKPO3H 3a MeXaMu TPaBMaTUYHUX iHpapKTiB
KICTOK i CEKBECTPY SIK HACMiAKV FOCTPOro TPaBMaTUYHOTO
0CcepeaKoBO-iLLEMIYHOTO YLLIKOAXEHHS KICTKOBOI TKaHu-
HW, @ TakoX hibPOHEKPO3M Kancynn OCTEOMIENITUYHOTO
ocepenky. Y M'SikMX TKaHUHax, — iMOBIpHO, 3anarnb-
HO-HEKPOTWYHI BACKyNiTH, LLIO CMIPUYUHSAIOT YTBOPEHHS
BESKMX IHTEPCTULINHMX Ta OCEpenKoBuX hibpoHekpo-
3iB, aTpodito, AMCTPOQit0 M’A30BUX BOMOKOH i ibpo-
3yBaHHS M'A3iB.

4. Y pasi XpoHIYHOro TpaBMaTUYHOTO OCTEOMIENITY,
L0 MOEAHYETLCS 3 TPO(IYHUMU MOPYLUEHHAMMN TKAHUH
FOMiNKK, BCTAHOBUMWU HWU3KY 3B’A3KIB MiXK KMiHIYHUMK,
GioxiMiYHMM AaHUMKM Ta MOPONOTiYHMM NMOKa3HKKaMM
CTaHy TKaHWH YpaxeHoi KiHUiBku. Tak, 3-Momix mopdo-
NOMYHMX NMOKa3HUKIB YPaXEHHS HAaWTICHILLI 38’3k LWOAO
GioXiMiYHMX MOKa3HMKIB BUSBNAMM Yy KicTkax (dopma
MaTonoriyHoro 0cepeaKy TPaBMaTU4HOTO OCTEOMIENITY Ta
HasBHICTb CEKBECTPIB) | M'AKUX TKaHUHaX (eKCyAaTUBHE
3ananexHs y BHYTPILLHiA 060MOHL Kancynu ocepeaky).
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PoAb mienonepokcuaasu K AiarHOCTHYHOIO Ta NPOrHOCTUUHOTO dpaKTopa
Npy cepLeBo-CyAUHHIN naToAorii (rocTpoMy KOPOHapHOMY CUHAPOM:I)

M. M. Konnua@ACEF 1O, B. PopioHoBa 2 *ABPE H B, TutapeHKo(DCBE,
I. M. Kyta(®8E ], B. lAboBa28F

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

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnipeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Mienonepokcvaasa — oauH i3 kno4oBUX hepMeHTiB, Lo 6epe y4acTb B OKUCTOBANbHOMY CTPEC Ta 3ananeHHi. Voro nigsuLLeHi
PiBHi BU3HAYaKOTb Y LUIMPOKOMY [iana3oHi Npy rocTpux i XPOHIYHMX hopMax CepLEeBO-CyANHHNX 3aXBOPIOBaHb. 3ananeHHs
NPU3BOAMTb [0 BUBINIbHEHHS! €H3VMY 3 NENKOLMTIB i3 hopMyBaHHSIM TakuxX MPOAYKTIB, SiK rNOXMOPUTHA KUCMOTA, HEraTMBHO
BNAMBato4mn Ha Ginku-mieni. Cynepednuei HayKoBi AaHi LOAO NPOrHOCTUYHOI poni Liboro BiomMapkepa nif Yac 3aXxBoptoBaHHS
opraHiB KpoBOOBIry MOPOMXKYHOTb HAYKOBUI IHTEPEC, aKTyanidytoTb JOCTIMKEHHS B LbOMY Hanpsimi.

MeTa poGoTu — aHani3 BizomocTel haxoBoi NiTepaTypy LLOAO MIENONEPOKCAA3M Ta MOKIMBOCTI il KNMIHIYHOrO BUKOPUCTaHHS
NS AiarHoCTMKW Ta cTpaTudikaLlii puanKy NawieHTiB i3 cepLeBo-CyaNHHIMM 3aXBOPIOBAHHAMM.

Marepianu ta metogu. NoLLyk Ta y3aranbHEHHS BiGOMOCTEN NPOBIAHUX (hax0oBUX SKepen, LLO iHAEKCYTbCS HayKoMETprY-
Humn 6a3amn PubMed, Scopus, Web of Science.

PesynkraTu. PesynbtaTi JocnigkeHb CBigYaTh, Lo MiEnonepokcyaasa akTMBHO 3ayyeHa B Natodisionorito cepLEeBO-CyaNHHMX
3aXBOPIOBaHb Yepe3 y4acTb Y 3anarneHHi, OKUCoBanIbHOMY CTPECi, HAAMIPHOMY YTBOPEHHI MpoaTeporeHHWX NinonpoTeiHiB,
3MiHi aKTUBHOCTI OKCUZYy a30Ty, eHpoTenianbHiin AMCYHKLIT, a TakoxX Yepes BNMB Ha HeCTabiNbHICTb aTepoCKIepOTUYHIX
OnAWOoK. Y nauieHTiB i3 cepLEeBO-CyAMHHUMM 3aXBOPIOBAHHSMY, BKITHOHA0UM iLLieMiuHy XBOpoOy cepLisi, KOHLEHTpaLlist Liboro
npoTeiHy 30inbLUieHa Ta YacTo NOB’s3aHa 3 NOraHMM NPOrHO30M, 30KpeMa 3 NiABMLLEHUM PU3MKOM cMepTHOCTI. MeTabonitn
MIENONEPOKCMAA3N HacTo € YUHHUKAMMU, LLIO 3yMOBIIIOKOTb MOLLKOMKEHHS KNITUH B yMOBAX iLueMii. PO3rmsHynn Takox B3ae-
MO3B'SI30K €H31MY 3 PO3BUTKOM PECTEHO3Y, EEKTUBHICTIO PEBACKYNAPM3aLLil MiCNs YepeaLKiPHOro KOPOHAPHOTO BTPYYaHHSI.

BucHoBku. BigomocTi, o HaBogumo, 3ae6inbLUIoro BU3Ha4YaTb MiENONepokcuaasy Sk BaroMuin Mapkep nNporHo3yBaHHs
BifJaneHnx pesynbraTiB COCTEPEXEHHS Ta PO3BUTKY CEPNO3HUX HECTIPUATIINBUX CEPLIEBO-CYANHHWX MO, CMEPTHOCTI B
naLieHTiB i3 cepLeBO-CyAMHHUMI 3aXBOPIOBaHHAMM. He3Baxaroum Ha ycnixv B BUBYEHHI KOMMNEKCHWX eeKTiB MiENonepoKcy-
[la3u, NpuBepTaE yBary CynepeqriBiCTb pesynbraris, Lo 3yMOBIIOE HEOOXIAHICTb HACTYMHWUX JOCTIMKEHb ANs 3'ACyBaHHS
MOBHOTO KIMiHIYHOrO MOTEHLiany MieNonepokc1aasn y NaLieHTIB i3 CepLeBO-CYANHHOK NaTOMOTiE.

The role of myeloperoxidase as a diagnostic and prognostic factor
in cardiovascular pathology (acute coronary syndrome)

M. P. Kopytsia, Yu. V. Rodionova, N. V. Tytarenko, I. M. Kutia, Ya. V. Hilova

Myeloperoxidase is one of the key enzymes involved in oxidative stress and inflammation. Its elevated levels are determined in
a wide range of both acute and chronic forms of cardiovascular diseases. The inflammation results in the release of the enzyme
from the white blood cells to form products such as hypochlorous acid, which in turn can have a negative effect on the target
proteins. Inconsistent evidence on the predictive role of this biomarker in diseases of the circulatory system generates scientific
interest and provokes further research in this direction.

The aim of this review is to analyze the scientific literature data on myeloperoxidase as a possible clinical use for the diagnosis
and risk stratification of patients with cardiovascular diseases.

Materials and methods. Searching and generalization of data from leading specialized sources, which are indexed by scientific
databases PubMed, SCOPUS, Web of Science.

Results. The results of the studies indicate that myeloperoxidase is actively involved in the pathophysiology of cardiovascular
diseases through participation in oxidative stress and inflammation, excessive production of proatherogenic lipoproteins, changes
in nitric oxide activity, endothelial dysfunction, and due to the effect on the instability of atherosclerotic plaques. In patients with
cardiovascular diseases, including ischemic heart disease, the concentration of the indicated protein is increased and is often
associated with a poor prognosis, including an increased risk of mortality. Myeloperoxidase metabolites are often the factors
that contribute to cell damage under conditions of ischemia. The review also considers the relationship of the enzyme with
the development of restenosis and the effectiveness of revascularization after percutaneous coronary intervention.

Conclusions. The presented data mainly define myeloperoxidase as a significant marker for predicting long-term follow-up
results and the development of serious adverse cardiovascular events, mortality in patients with cardiovascular disease.
At the same time, despite the great achievements in disclosing the complex effects of myeloperoxidase, inconsistency in
the available results is noteworthy. This controversy necessitates further research to elucidate and reveal the full clinical
potential of myeloperoxidase in patients with cardiovascular pathology.
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PoAb MUenOnepoKcHAa3bl Kak AMarHOCTHUECKOTO U MPOrHOCTUYECKOro paKTopa
NpU CepAEUYHO-COCYAUCTON NaTOAOTUM (OCTPOM KOPOHAPHOM CHHAPOME)

H. M. Konmua, 0. B. PoguoHosa, H. B. TutapeHko, W. H. KyTs, A. B. Tunéea

Muenonepokcuaasa — oauH U3 Kto4eBbIX (PepPMEHTOB, KOTOPbLINA Y4acTBYET B OKUCIUTENBHOM CTpecce W BocnaneHuu. Ero
MoBbILLIEHHbIE YPOBHW OMPEAENsioT B LUMPOKOM Auana3oHe Npy OCTPbIX Y XPOHUYECKMX hopMax CepaedYHO-COCYAMCTLIX
3abonesaHwit. BocnaneHue npuBoanT K BbICBOBOXAEHMIO SH3MMA M3 NENKOLIMTOB C (hOPMUPOBAHMEM TaKMX NPOLYKTOB, Kak
XITOPHOBATUCTas KMCIOTa, KOTOpast MOXET OKa3aTb HEraTWBHOE BRMsiHWE Ha Genku-muiienu. MpoTyBopeyuBble HayyHble
[aHHble 0 MPOrHOCTUYECKOI PONK AiaHHOTO GoMapkepa npy 3a6oneBaHsiX OpraHoB KPOBOOBPALLIEHUS MOPOXAAKT Hay4HbIN
VHTEPEC U aKTyanu3npyrT UCCMeaoBaHUs B 3TOM HanpaBneHuu.

Lenb paGOTbI —aHanms3 Haqu0|7| niMTepartypbl 0 Mvernonepokcuaase u BOSMOXHOCTU €€ KNMHUYECKOro UCMONb30BaHUs A
ONarHOCTUKN N CTpaTVIq)VIKaLlVIVI pucka nauneHToB C Cepae4yHo-CoCyanCTbIMuU 3aboneBaHUsAMM.

Marepuans! u Metogbl. Mounck 1 0606LLEeHVe AaHHBIX BELYLLIMX CNELMANM3MPOBAHHBIX MICTOYHUKOB, KOTOPbIE MHAEKCUPYHTCS
HaykomeTpuyeckummn 6azamm PubMed, Scopus, Web of Science.

Pesynkrathl. PesynbTaThl vccriefoBaHnil CBUAETENLCTBYHOT, YTO MUENonepoKcuaasa akTMBHO BOBIEYEHa B NaTouanononito
CepaevHO-COCYAUCTLIX 3abomneBaHnil Yepes y4acTue B OKUCTIUTENBHOM CTPECCe 1 BOCNareHum, 13GbITo4HOM 06pa3oBaHm
MpoaTEPOreHHbIX NMUMONPOTEVHOB, 3MEHEHNW aKTUBHOCTW OKCMAA a30Ta, SHAOTENUANbHOM ANCHYHKLUMM U U3-3a BIUSIHUAS
Ha HecTabuMIbHOCTb aTepoCKNepoTUYEcKUX Bnsek. Y NauneHToB ¢ CepaeyYHO-CocyancTbIMU 3aB0neBaHUsMM, BKoYas
Vlwemmuyeckyto 6onesHb cepaLa, yBenmyeHa KOHLEHTPaLWs 3TOro MPOTeNHa W YacTo CBA3aHa C MIOXWM MPOrHO30M, B TOM
yucre C NOBbILLEHHBIM PUCKOM CMEePTHOCTU. MeTabonuThl MyernonepoKcraaskl 4acTo SBNSTCS (akTopamm, cnoco6CTBYyHO-
LUMMI NOBPEXAEHMIO KIETOK B YCIOBUSIX MemMun. B 0630pe paccmoTpeHa B3anMOCBS3b 3H3VUMa C Pa3BUTEM PECTEHO3a,
3 heKTUBHOCTLH0 PEBACKYNSPU3aLIN MOCHE YPECKOXKHOTO KOPOHAPHOTO BMELLIATENLCTBA.

BbiBogbl. MNpuBeaéHHbIE AaHHbIE B OCHOBHOM OMPEAENsitoT MUENONEepOKCMAa3y Kak BECOMbI Mapkep NpOrHo3npoBaHus
OTAANEHHbIX Pe3ynbTaToB HabnoaeHNs N pasBUTHS CEPbE3HBIX HEBNAroNPUSTHBIX CepAEYHO-COCYANCTLIX COOBITUIA, CMepT-
HOCTU Y MaLMEHTOB C CEPAEYHO-COCYANCTLIMY 3a60neBaHUsMI. HECMOTPS Ha ycrexu B packpbITHN KOMMNEKCHbIX 3chpekToB
MUenonepokcuaassl, MpUBMeKaeT BHAMaHUE NPOTMBOPEYMBOCTL Pe3yrbTaToB, YTo 06yCrnoBnnBaeT Heo6XoAMMOCTb Aarb-
HeWLLIMX 1CCReaoBaHuUi Ans BbISCHEHMUS 1 PACKPbITVS MOSTHOTO KIMHUYECKOTO NOTEHLMana M1ernonepokcaasbl y nalumMeHToB

C Cepae4Ho-CocyanCToN NaTonormen.

CepueBo-cyanHHi 3axsoptoBaHHs (CC3) sanuwiarotbes
OCHOBHOI MPUYMHOID CMEPTHOCTI Ta iHBanigHoCTI y
CBITi, Ha ixHI0 YacTky npunagae 30 % cMepTHOCTI, a
Taki baKTopu puU3NKy, sIK KypiHHS, rinepToHis, aiaber,
abpoMiHanbHe OXVPIHHS Ta AMcniniaeMist 3yMOBOKOTh
iXHi KniHiYHi pesynsTaTu/Hacnigku. Lie saranbHuin Tepmin,
AKUA BUKOPUCTOBYIOTb NS iAeHTUIKaLii HU3KN NOoB's-
3aHWX MaTonorii, sk-0T iwemiyHa xBopoba cepus (IXC),
LepebpoBackynsipHi 3aXBOPIOBaHHSI, 3aXBOPIOBaHHS
nepuepruyHNX apTepin, peBMaTUYHNX, YPOMKEHUX Baf,
cepus, BeHO3HOi TpombBoem6onii [1].

3'sicyBaHHs1 MEXaHi3MiB, LLO NexaTb B OCHOBI Pi3HMX
CEPLEBO-CYAMNHHUX 3aXBOPOBaHb, MOXYTb AaTu HOBe
YSIBMEHHS NPO NPOrpecyBaHHs 3aXBOPIOBAHHS!, @ TaKOX
BUSIBUTM MOTEHLiNHI LiNi 4N TepaneBTUYHOTO BTPYYaHHS.

Mienonepokcuaasa (MMNO) —uneH cynepcimeiictea
nepokcuaasn rema. 36epiraetbCs nepegycim B asypo-
inbHUX rpaHynax nevkouwuTis. BoHa cekpeTyeTbcs npu
aKTWBaLji NenKouMTIB i Bigirpae BaXnNuBY ponb Yy BpO-
[pkeHomy imyHiTeTi [2]. MMNO BusBnsoTh y HelTpodinax,
MeHLLEe — B MOHoLUMTax i Makpodparax. Kpim umx Tunis
3ananbHuX KniTuH, ekcnpecito MIMO Takox cnocTepiraoTs
y HeWipoHax [3,4] i eHgoTenianbHKUX KniTuHax [5].

Mig Yac 3ananexHs MINMO BUBINbHSAETLCS 3 NEAKOLMTIB
i KaTanisye yTBOPEHHS KiNIbKOX PEAKTUBHUX YACTUHOK,
BKITtodatouy rinoxnoputHy kucnoty (HOCI) i rinoTiouiaHoBy
KUCIOTY, SIKi MOXYTb MOCTTPaHCAALINHO MoaudikyBaTy
Binku-miLeHi [6,7]. Ockinbku U dyHKUiS Baxnmea Ans i
AHTUMIKPOOHOT aKTUBHOCTI Ta BPOYKEHOTO IMYHITETY, HEpe-
rynboBaHe BuBinbHeHHs MINMO Takox Moxe Npru3BoauTY 4O
MOLLKOKEHHS! TKaHWH, LLIO CrIOCTepiratoTh MiJ Yac pisHNX
3axsoptoBaHb [8]. MNoxiaHi Big MO BigirpatoTb Kno4oBY
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ponb B @aHTUMIKPOBHIN aKTUBHOCTI HENTpOdinis i 3axucTi
MIOAMHK Bif Pi3HWX MaTOreHiB NepeayciM LUNSXOM y4acTi
y aroumtosi. Cuctema MMNO/HOCI BuKOHYE BaxIMBy
porb y 3HULLEHHI MikpobiB HelTpodinamm. Kpim Toro,
NPOAEMOHCTPOBaHO, Wo MIO e micueBum megiaTopom
MOLLKO[PKEHHSI TKAaHWUH, L0 BUHWKAE B pe3ynbraTi 3ana-
TNeHHs Mig Yac pisHux 3axsoptoBaHb [8—10]. Ha BiamiHy Big
11 LUKIANWMBOTO BNAMBY Ha [iNSHKM 3ananeHHs, HeLoaaBHi
JOCTimMKEHHs1 nokasanu: aediumt MIMO npusBoanTb A0
MOCUIEHHS 3ananbHoI peakLji Ta BNnmBae Ha doyHKLii Hel-
Tpodinis, BKIKO4AKOUM NPOAYKLKO LMTOKiHIB [11]. 3Baxkatoun
Ha HaaBaHi eheKTU, 3pocTae iHTepec [0 poni Lboro Aobpe
BMBYEHOrO (hepMeHTy B HOpMi Ta npw natororii. MMigsu-
LeHui piBeHb MIMO y KPOBOTOKY LUMPOKO MOB'SI3aHWIA 3
YMOBaMV MiABMLLIEHOrO OKUCHOTO CTPeCy i 3ananerHs [12].

MO BBaxatoTb GioMmapkepom cTpatudikaLlii puauky
NPy Pi3HNX CepLEBO-CYANHHUX 3aXBOPHOBAHHSX, BKIHO-
yaruu roctpun kopoHapHuin cuHgpom (FKC) [13-15],
aTtepocknepos, cepuesy HegoctaTtHicTb (CH) [16,17],
rinepToHito [18], iHcynbT [19] Ta xpoHiuHY XBOpObY HUPOK
(XXH) [20].

Y KiflbKOX AOCHIMKEHHSAX MOBIAOMASNN NPO TiCHUI
3B’30K Mixk MO Ta wmpokum cnektpom CC3; nigsuLLe-
HWIA piBeHb MIMO, WO LMpKyIOE, NOB’A3aHUNA i3 NOraHnm
MPOrHO30M i NiABMLLEHUM pU3nKoM cMepTHOcTi Big CC3
(puc. 1)[9,21].

MO npu IKC sk giarHocTnyHmin mapkep. Npu F'KC
OKMCITIOBaNbHWIA CTPEC i 3ananeHHs BifirpaloTb BaXIMBY
ponb y Aecrtabinisavii aTepocknepoTMHHIX KOPOHAPHNX
6nawok [22], a oTxe BU3HAYEHHS TepaneBTUYHUX Linen,
Lo pobnsATb BHECOK Y Liel natodisionoriyHmin npolec,
MOXeE MaTV NPsMI KNiHIYHI HacniaKu.
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Hu3ka gocnigxeHb cnpsiMoBaHa Ha OLHIOBaHHS
piBHa MIMO y nnasmi sk NoTeHuinHoro Giomapkepa ans
andbepeHuitoaHHs 6onto y rpyasx npy MKC Big iHWMX
npuurH 60nboBOrO cuHAapomy [15,23,24], a Takox 5K
MPOrHOCTUYHUI aKTOP rOCTPUX KOPOHaPHUX nogin [13].

MIMO - sananbHWin Mapkep, piBeHb SKOTo NiaBuLLIE-
HWUIA NPU FTOCTPUX KOPOHAPHKX CUHAPOMaXx, 0cCobnmBo Mg
yac rocTporo iHapkTty Miokapaa (I'M). JocnimkeHHs
M. M. Omran et al. cnpsimoBaHe Ha OLHIOBAHHS fia-
rHocTnyHoi BaxxnueocTi MIMNO B naujeHTi i3 M. ABTopm
BCTAHOBWNY, WO Ansa diarHoctvku M y nauieHTis i3
IKC MO edekTvBHiLLMiA, HiX iHWi Mapkepn — 82,5 %
npotsirom 0—6 roguH nicns novatky 6onto B rpyasix. Mpo-
THOCTUYHA OLLiHKA, LLIO 3aNeXWTb Bif KOMOIHALT BUXigHUX
pisHiB Tpbox Mapkepis (MINO, CK-MB i Tnl), npaBunbsHo
Bu3HayeHa B 91 % nauienTiB i3 ['IM i3 Bucokoto cneuu-
iyHicTio —76 %. BukopucTaHHs BUXIOHWX PiBHIB TPbOX
Giomapkepis Moxe AaTu iHghopMalLlito, Lo HeobxiaHa ans
HalKpaLLoi AOCTYMHOI paHHbOi AjarHocTukm MM [24].

Ona andbeperuitoBaHHs TKC BuBYanu giarHoctuy-
Hy edpekTuBHiCTb piBHa MIO y nnasmi okpemo a6o B
NoeSHaHHI 3 cepLeBnM TpomnoHiHoM | (cTnl) npoTsarom 6
roguH nicns rocnitanisadii. MMNO T1a cTnl icTOTHO HWXuI B
nauieHTiB 6e3 MKC. BuLy koHueHTpauito MO BusiBunm B
nauieHTis i3 M'KC i HeraTVBHUM TPOMOHIHOM, KOTPUIA Yepe3
6 rog cTaBaB NO3WTUBHUM, a Lie CBIAYUTD, LLIO NOEAHAHHS
MMO i cTnl wyTnuBeiLLe, Hix OLiHIOBaHHS Tinbku cTnl Ans
BusiBnerHs KC [25].

Julia Searle et al. i3 kniHikv LLapite (M. BepniH, PPH),
OLiHIOK04M LiHHiCTb BU3Ha4eHHst MIMO B 432 naujieHTiB i3
HEeraTBHUM CepLeBnM TPOMoHiHOM | (cTnl) 3 npunyLeH-
HsIM Npo HasBHicTb TKC, siki Hagxoaunu Ao BiOAiNeHHs
HEBIAKNaAHOT AONOMOrM, BCTAHOBUNM, WO piBeHb MO
maB yyTimBicTb (Sens) 82,1 %, cneundivHicTb (Spec)
37,2 % pns HeCNpUATAMBKX CEPLEBO-CYANHHUX NOAIN
(MACE) nopisHsiHo 3 Sens 60,7 % i Spec 61,4 % ans
Bucokovytineoro c¢Tnl. MIMO nokasaB BUCOKY 3Hauy-
wictb y nporHodyBanHi MACE. MIMO mae HesanexHy
MPOrHOCTUYHY LIHHICTb 3arasiom i nepeaycim y nawjieHTis,
SIKi OTPUManW HeraTUBHWIA pe3yrnbTaT aHanisy cepLeBoro
TponoHiHy |. MMNO — nepcnekTBHWI Giomapkep Ans
MEPBMHHOMO OLHIOBAHHSA NaLEHTIB, SKi CKapXaTbCs Ha
6inb y rpyasx, notpebye NPOOOBXKEHHS BUBYEHHS [26].

Bucokuin piseHb MIMO pae MOXNMBICTL AndepeH-
uitoBaTy Ginb y rpyasx npu roctpomy iHdapkTi Miokapaa
i 6inb nig yac creHokapgii [22]. 3'acyBanu, WO niaBu-
LweHuin piBeHb MIMO TakoX MOB’A3aHUI i3 HACTYMHUMU
YCKNagHEeHHSMM, SK-0T CepLieBa HEAOCTATHICTb, apUTMIi,
HUPKOBA HEOCTATHICTb.

B iHwomy gocnimkeHHi, ske 3aincHunu P. Calmarza
et al., nokasaHo: piseHb MO, siknii ouiHIOBanW nig vac
HapxomxeHHs! i yepes 6 rog, Aas 3Mory po3pisHATH TKC,
BUKIMKaHWI CTEHOKaPAIEL0, Ta iHLWMMK npuynHamm [15].

Merta po6otu A. Trentini et al. — ouiHIOBaHHS cneum-
(hivHOT aKTMBHOCTI (hepMeHTY B NaLlieHTiB 3i cTabinbHO0
IXC i TIM. Y pocnimkeHHs 3anyyeHi 300poBi cy6’ekTu
(n = 60), navjeHTn 3 roctpuM iHcapkTom miokapgaa (MM,
n = 25), nauieHTn 3i ctabinbHoto IXC (SCAD, n = 25)
i CynyTHIM XPOHIYHUM OBCTPYKTUBHUM 3aXBOPHOBAHHSAM
nereHb (XO3JT). AHani3 nokasas, Lo B nauieHTiB i 3[1M, i
3i cTabinbHoto IXC 6ynu By piBHi MO, HixX y KOHTPOmb-
Hin rpyni (p < 0,0001 i p < 0,01 BignosigHo). MNutoma
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Puc. 1. Cxematnine 306pa)KeHHﬂ CepLeBO-CyANHHMX 3aXBOPHOBaHb, ni,q Yac AKX Hiﬂ,BVILI.lyGTbCﬂ

piseHb MIMO y KpOBOTOKY.

akTueHicTb MIMNO BuLLa B nauieHTiB 3i ctabinbHoto IXC no-
piBHSIHO 3 KOHTponbHO rpynoto TalM (p < 0,0001) [27].

Y DocnimKeHHsaxX cepLeBo-CyanHHOI NaTonorii 0OCHo-
BHY yBary NpuainsioTh He TiNbKi BUSHAYEHHIO MPOCTOrO
pieHst xonectepuHy JIMBLL, a BuB4eHHIO dyHKuin XC-
JINBLL six 6iomapkepa cepLeBO-CyAMHHNX 3aXBOPIOBaHb.
MO - ronoBHWit epeKTOpHWIA hepMEHT BPOMKEHOT
iMyHHOI cuCTeMu, BCe YacTille HeraTMBHO BNnMBae Ha
¢yHkuito XC-TMBLL, 3a sonoMoroto pisHnX XiMiYHUX Mo-
avdikauin 6inkis, nos'szaHmx i3 XC-JMNBLL,.

B ornsai U. Tietge nokasaHo, o moawdikauis XC-
JINBLY exsnumom (MMO) npu M Brknvkae AMChyHKLI0
JINBLL. Xapakrepuctvku aucdyHkuii XC-TMBLL, moxHa
BVKOPUCTOBYBATM Ans cTpatudikaii nauieHTis 3 IM i, ma-
6yTb, BOHM NOB’s3aHi 3 Hacnigkamu. MO Gyae MileHHo
Ans noninwerHs ancdyHkuii XC-JNMBL, npu IM i 6yge
KNiHIYHO KOPWCHO ANs nauieHTiB [28].

PiBeHb MapkepiB cuctemHoro 3ananerHs — C-peak-
TuBHOro Ginka, Mienonepokcuaasn, PO3YMHHOIO niraHaa
CDA40 i chakTopa pocTy nnaueHTH, BUMIpsiHKX y nepude-
PUYHIN BEHO3HIN KPOBI, CYTTEBO NiABULLEHUI Y XBOPUX i3
'KC nopiBHsHO 3 navujeHTamMm 3 XPOHIYHOK CTabinbHO
cTeHokapgieto. PiBHi Mapkepis, BUMIPSHUX Yy BEMUKOMY
Koni kpoBoobiry, 6e3nocepeaHbLO MokasyBanu Taki B
micLieBOMY KopoHapHoMy kpoBoobiry. OTxe, HasBaHi
MapKepu MOXyTb OyTU KOPUCHUM iIHCTPYMEHTOM Ans
MPOrHO3yBaHHs Bpa3nuBoCTi GrsiLLoK y ManbyTHLoMy [29].

Tan Y. et al. [30] Hamaranucst BUBYATM 3B'SA30K MiK
MMO Ta eposieto OGnAWOK y nauieHTiB 3 iHpapkTom
miokapaa 3 nigiiomom cermenta ST (STEMI). Y pgocni-
[DKeHHs 3anyunnu 252 nauientis 3i STEMI, y 92 i 80 i3
LIMX XBOPUX BUSIBUNW PO3PKB Ta eposito BrsiLku Bigno-
BigHo. PiBeHb MIMO y nnaami icTOTHO BULLMIA y NaLieHTiB
3 eposielo BNALWKNM NOPIBHAHO 3 PO3PUBOM ONALIKM:
96,3 (44,2-173,3) Hr/mn npotun 41,7 (29,2-66,3) Hr/mn,
p < 0,001.JloricTnyHmin perpecinHmiA aHani3 nokasas, Lo
MO y nna3mi HesanexHo NoB’s3aHa 3 eposicto BrALLKM
(BigHOWeHHs waHciB 3,25; 95 % posipunin iHTepBan,
1,37-7,76; p = 0,008). MNnowa ROC-kpnBoi cTaHOBMNA
0,75 ons MMNO ans gudepeHLitoBaHHA eposii BrsiLuky
Bi pospwvBy 6nswku. PiBenb MIMO y nnasmi BiporigHo
KopernioBaB 3 eposieto brsawok y navjeHTis 3i STEMI [30].

lMopiBHIOYM AiarHOCTUYHY TOYHICTb Npu [IM Buco-
Ko4yTnuBOro cepuesoro TponoHiHy T (hs-cTnT), MIMNO Ta
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acouinoBaHoro 3 BariTHicTto binka nnasmm A (PAPP-A) y
navuieHTiB Nig Yac 3BepHeHHs Y BindineHHs! HEBIAKNaaHO!
fonomoru, BusBunu: y xsopux i3 M piBeHb ycix TpboX
MapKepiB MaB KpaLlly AiarHOCTUYHY ePeKTUBHICTb, HiX
MO i PAPP-A ans naujenTis i3 I'M [31].

[OuHawmika niguiieHHs MMO npu MNMnST y navjenH-
TiB, SKUM 30INCHUIN YepesLkipHe BTpyYaHHs (MYKB),
rokasarna ABoasHy KpuBY 3 HANBULLIMMU PIBHSMM, KOTPI
BU3Haumnu vepes 4 i 24 rogmHm nicns MYKB i3 noMiTHYM
3HWKEHHAM Yepe3 8 i 12 roguH, Jocarna HanHWK4Yoro
piBHs Yepes 168 roguH. PiBeHb 24-roguHHoi MINO kope-
toBaB i3 piBHeM TpornoHiHy | Ta CH. Y ubomMy gocnimpkeHHi
M0 BBaxanu HezanexH1m NpeanuKTopoM BHYTPILLHLO-
NiKapHsHOT cMepTHOCTI [32].

OuiHtoto4u porib MIO 14 BUCOKOUYTIIMBOTO TPOMOHIHA
Ty paHHil AiarHoCTULi roCTPOro KOPOHAPHOTO CUHAPOMY
B 120 ocib, M. D. Mehta et al. BcTaHoBUNK, LLIO piBeHb
MO ictotHo BuWwMIA y nauieHTiB i3 TKC nopiBHAHO 3
KOHTPOMBHOI0 rpynoto. Mpy noporoBomy 3HaueHHi >11,87
On/mn gns MMMO #oro yyTnueicTb ctaHoBuna 87 %
(95 % A173,7-95,1), cneumndpiynicte —97,3 % (95 % [l
90,6-99,7), no3nTyBHa NPOrHOCTUYHA LiHHICTE — 94,6 %,
HeraTvBHa NPOrHOCTUYHA LIHHICTb 3HaYeHHst — 92,6 %.
Bignosiani 3HaveHHs B pasi hs-cTnT cranoBunm 95,6 %
(95 % Ol 85,2-99,5), 61,3 % (95 % [l 49,5-72,6),
59,7 %, 95,8 % pns pisHiB >14 nr/mn. MNnowi nig
kpusmmn ROC (AUC) MMO i hscTnT yepes 0-6 rogunH
cranosunn 0,971 (95 % A10,92-0,99,p < 0,001)i0,797
(95 %[A10,71-0,86,p < 0,001)BignosiaHo. Mogens, Wwo
o6’eHye [iBa MapKepU, Aana YyTIuBICTb, CneLmndidHICTb,
MO3WTUBHY MPOTHOCTUYHY LiiHHICTb | HEraTMBHY Npo-
THOCTUYHY LjHHICTb 95,7 %, 97,3 %, 98,2 % i 93,7 %
BignogiaHo. BetaHoBunm, wo MIMO i hs-cTnT — WiHHi
iHCTpYMeHTW ans ctpatudikauii puaunky MNKC, siki MoxHa
BMKOPUCTOBYBATM pa3oM i3 BinbLIOK TOYHICTIO Nif Yac
paHHboi AiarHocTtuky MKC [33].

KoHueHTpauis MIMNO y nna3mi Moxe HagiTb 30inbLuy-
BaTMCS LUBMALLIE, HDK TPOMOHIH, | TOMY BKa3ye Ha nauieHTiB
i3 BUCOKM pU3nKoM paHilLie [34]. OnybnikoBaHi BigoMocTi,
Lo Mienonepokcuaasa He Mae OCTaTHbO TOYHOCTI Ans
yXBaneHHs pilleHb Yy NauieHTiB i3 NpunyLLEeHHaM Npo
MKC [35].

HenaBHe JoCnigKeHHS Mokas3ano Kopensuit Mix
MIO, po3mipom iHhapkTy Ta MIKpPOCYAMHHO 0BCTpyK-
uieto B 40 naujenTis i3 M. MNopiBHsAHO 3 nauieHTamu 3
HU3bkKM piBHem MIMO nauieHTw 3 Bucokum pisHem MO
(>640 Hr/mn) Manu GinbLuKiA po3mip iHapkTy Ta Mikpocy-
AMHHY 06CTPYKL;to B rocTpiii thasi | yepes 6 micauis nicns
rocTpoi nogiji. MMNO B iHhapKT-3anexHil apTepii no3nTmB-
Ho kopentoeana 3 MIMO B HeiHapKT-3anexHin apTepii Ta
CMpoBaTLji, @ TakoX i3 CepLEBUM TPOMOHIHOM i MIKOBUM
piBHEM KpeaTuHKiHa3n. CucToniyHe peMogentoBaHHS fi-
BOO LLUMYHOYKa BUPaXeHiLLe 3 Bucokvm pisHem MIO [36].

Baldus S. et al. [37] nokasanu Buwwmin piseHb MIMNO
y nna3mi vepes 9 + 4 rog nicns penepdyaii B naLieHTiB
i3 M, HiX y KOHTPOMbHIN rpyni 30opoBux ntogei. Cno-
cTepirany iHTeHcuBHe 3any4eHHst MNO-nosnTuBHMX Hen-
TpodhiniB B apTepii, He NOB'A3aHi 3 iHdapkToM. Buseunm
3BOPOTHY KOPENSLito MixX eHOO0TENIN-3aeXHO0 MIKPOCy-
AVHHOIO (PYHKUIE (aLeTUnXxoniH-3anexHe 30inbLeHHs
KPOBOTOKY B nepeannivvi B navjexTis 3 IXC) i piBHem MO
y nnaami. Lle gocnimkeHHs nokasano: cnoxusaHHs NO —
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BaXIIMBUI MexaHi3Mm, 3a gonomoroto sikoro MIMO Gepe
y4yacTb B iLUEMIi Ta MOLUKOZKEHHI MiOKapaa, NOB'i3aHOro
3 penepayasieto.

|HWe JoCnimKEHHS TUMY «BUMAAOK — KOHTPOIbY»
Bkntodano 680 nauieHTiB 3i cTabinbHoto IXC abo MKC i
194 ocib koHTpornio 6e3 aHriorpahiyHo MiaTBEPIKEHOT
IXC. MokasaHo, o piseHb MO cyTTEBO BULWMIA 3a
HasBHOCTI LMX NAaTonorin, HiX KOHTPONbHI AaHi (74,5
[62,5-135,3] mkr/n nopiBHsiHO 3 61,2 [44,6-80,9] mkr/m;
p < 0,001). B obcTexeHux cnocrtepirany nocTynose
36inbLuerHs piBHa MIMO, HalMeHwWwun — 3i cTabinbHO
IXC, Buwuin — npn FKC 6Ge3 nianomy cermenta ST,
HanbinbLi 3HaveHHs — [KC i3 nigiomom cermenTa ST.
MNigBuienunin piseHb MIMO BusHavaB HasiBHiCTb [KC i3
nroweto nig kpusoto (AUC ROC) 0,731 (p < 0,001) [38].

Y pocnigxerns B. U. Goldmann et al. [39] sanyyunu
38 nauienTis i3 M, aki Haginwnm o BipAdineHHs npo-
TATOM 2 rof, 3 Yacy nosiBU CUMNTOMIB, | 50 nauieHTiB 3i
cTabinbHoto IXC. Busisunu, wo B naujenTis i3 M piBeHb
MO cyTTeBO BULLWIA, HiX Y NaLieHTIB 3i cTabinbHUM ne-
pebirom IXC [39]. Y nauieHTiB 3 IM pieHb MIMO y nnaami
3anuLLaBcs MiaABULLEHUM [0 4 rOAMH MiCns NOsiBY CUMM-
TOMIB, @ MOTIM 3HWXyBaBCs. ABTOpY 3p0OMIM BUCHOBOK:
nigeuiieHnin piseHb MMO Ta wemngkuin nik MO nicns
BUHWKHEHHSI CMMNTOMIB Nepeabayae akTMBaLilo Hen-
TpodhiniB, L0 BUHWKAE Ha paHHiX eTanax nicns noyarky
iLlemii Ta nonepeaHbOro eTany MOLUKOMKEHHA Miokapaa
B NavieHTiB i3 roctpum IM.

Y nauieHTis i3 6onem y rpyasix, ane 6e3 3amiH cermeHTa
STicepueoro TpornoHiHy A. G. Rebeiz et al. [40] nokasa-
TN, L0 KOPOHAPHWUI CTeHO3 (270 % 3BY>KEHHS NPOCBITY),
BUpa3ka GnsLLoK, HasBHICTb TPOMOy i HEObXigHICTb
YepesLLKiPHOro KopoHapHOro BTpyYaHHs (UKB) BuHuKkanm
yacrille 3i 36inbweHHaM piBHs MIMO.

Ockinbkn Bucokui piseHb MIMNO — nporHOCTUYHMIA
dhaKTop PO3BMTKY CEPLIEBO-CYAVHHIIX 3aXBOPOBAHb Y 300-
POBWX OCib, BUHWKAE NUTaHHS Npo Te, Yu Byne pediunt
MM1O y ntogei camuii no cobi 3axuLLaTi CyauHHy Mepe-
XKy, SIKLLO npunycTuTy, Wo Aediumt MMO nosuHeH ByTtn
[yXe KOPUCHUIM Ans 300poB’'s. Ha xarb, AocnidKeHb, ki
BipOTigHO MiATBEPIKYIOTh L0 iAEH0, MOKY HE 34INCHUN.
Ane D. Kutter et al. cnocrepiranu 3a 92 nauieHtammn 3
Aediumtom MMO i BIANOBIOHOK KOHTPOMBHOK FPYNO0
[41] " BUSIBUIK: KiNbKICTb NALLIEHTIB i3 CEPLEBO-CYANHHM-
MM 3aXBOPIOBAHHSMM, BKIOYA0UM iHPapKT Miokapaa Ta
aTepoCKNepOTMYHI BrsiLLKM B KOPOHAPHIN apTepii, Byna
CYTTEBO HUXYOI0 cepef ocib i3 gedpiumtom MIMO.

Hentpodinu BigirpatoTb BaXInuBy porb y natoreHesi
neTanbHOro NOLLIKOMKEeHHs1 Miokapaa npw ilwemii/penep-
yaii [42,43], i MINO yacTo BUKOPUCTOBYIOTb SIK BXITMBUI
Mapkep akTuBaLlii HeMTpodinis y Luux ymosax. [MpogykTu
MIMO cnpsiMoBaHi Ha LLMPOKWIA CEKTP KIITUHHMX KOMMO-
HEHTIB, LLIO CIPUYMHSIOTH MOLLIKOMKEHHS KITITUH B YMOBaX
umkny iwemii/penepdyaii. MigsuiieHnii piseHs MMO Bu-
ABMANY BXE Yepes 2 roAMHM Nicns noyaTky 6o y rpyasx
Yy naujeHTiB i3 roctpum IM, a oTxe MoXXHa NPUNYCTUTY, LLO
aKTMBaLlisi HEMTPOQINIB € paHHBOK Mogieto B HKX [39)].

MO sik mapkep NPOrHO3y NpM rOCTPUX KOPOHap-
HUX nogisX. Y KinbKoX OOCHIIKEHHSAX BMBYanM 3B'A30K
MO 3 cepuLeBO-CyaMHHUMM HacnigKamu.

Yumano pobiT nokasanu, Wo B NaUieHTIB, Y SKMX
BriepLue 3'sBuBcs 6inb y rpyasx abo Ha Tni MKC, piBeHb
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MO icTOTHO BULLMIA MOPIBHSIHO 3 KOHTPOMBHOIO FPYNo
i HaBITb JaBaB NPOrHOCTUYHY iHChOpMALIito NPO Hecrnpu-
ATNUBI CEPLEBO-CYANHHI noAii.

Y pocnipxenHi W. Khalil et al. obctexeHo 215 naui-
eHTiB 3i STEMI. 3a pe3ynsratamu perpeciiHoro aHanisy,
MO >412 Hr/mMn — He3anexHU NPeauKTop i TAXKOCTI
3aXBOPIOBAHHS, i NikapHAHOI CMepTHOCTI [44].

Baxnueo, o MIMO gae 3mory nporHo3yeaTit Hecnpu-
ATNMBUI pe3ynbTaT i ManbyTHI py3VK NporpecyBaHHs
IXC He Tinbkn y nauieHTiB i3 roctpoto abo crabinbHowo
IXC, ane n y npakTu4HO 380poBKX CYB’eKTiB Mmicns Bu-
KkntoyeHHs IXC [45].

HelonasHs nybnikauis [Jannacbkoro AOCHimKeHHS
cepus, B skomy 6panm yyactb 2924 nopocni ocobm, KoTpi
HE Manu CepLeBO-CyAUHHUX 3aXBOPIOBaHb, Mokasana:
cniegigHoLweHHs MMO/MMBLL-XC nos’s3aHe 3i 3binbLuer-
HSM Ha 74 % CKOpWroBaHOTO PU3NKY CEPLIEBO-CYANHHIX
3aXBOPIOBaHb (NepLuUnii HedpatanbHui IM, HedbaTanbHUiA
iHCYIbT, KOPOHapHa peBackynspu3avis abo cmepTb Bif
CepLeBO-CYAMHHUX 3aXBOPHOBaHb) i HA 91 % 3i 3binbLueH-
HSIM CKOPMIOBaHOIO PU3UKY 3aranbHWX CEPLEBO-CYANHHINX
3aXBOPIOBaHb (EMi30ANYHI CepLeBo-CyaMHHI noaiji nnoc
nepudepryHa peBackynsapusadis, rocniranisadis 3 npu-
Bogy XCH abo cibpunsauii nepeacepab) y cepenHbomy
3a 9,4 poky, po3paxoBaHe A1 HaNGINbLUIONO | HANHKYOTO
kBapTunei sigHowwerHs MIMO/JMBLL-XC [46].

3a gaHnmmn Koch C. et al. [47], cmepTHicTb cepen
nauieHTis i3 niasuwieHum pisHem MINO B nnasmi kpoBi Ha
HACTYMHUIA €eHb NiCNsi KOPOHAPHOI aHriorpadii 3Ha4HO
36inbwmnacs (p < 0,01). MauieHTw 3i 3Ha4eHHsm MINO
noxag 306,3 nMonb/n Manw BipOrigHO BHLLY YacToTy 6-Mi-
cs4HMX ceprio3Hux cepuesux nogii (MACE), p < 0,0001,
HDK MauieHTn 3 HKYMMKU 3HaveHHaMn MITO B nnasmi.
baratohakTopHWI perpecinHuin aHania nponopLiiHUX
pu3nkiB Kokca nokasas, o MIMNO — HesanexHuin Mmapkep
MACE nicns npunyLeHHs Npo HasiBHICTb rOCTPOI KOPO-
HapHoi iwemii (p = 0,048). Y nauieHTiB i3 NpUNyLLEHHAM
npo IM piseHb MIMO noxag 306,3 nMonb/n, BUMIpSHUIA
Yepes 24 roayHmn Nicns NosSiBY CUMNTOMIB, — HE3ANEXHWI
npeaunkTop 6-micsuHoi cmepTHocTi Ta MACE [47].

Y pocnigxenHi CLARITY-TIMI 28, wo BuB4ano
B nepioai 30 gHiB 3491 nauieHta 3 IMnST, siki 3Bep-
Hynucs npoTarom 12 roguH nicns nosiBu CUMNTOMIB,
BCTaHOBWNU: 3 GioMapKepm € 3Ha4yLLMMK Ta JOLATKO-
BVIMW NPpeanKTopamMu cepLeBo-CyanHHOI cmepTi abo CH
(ST2 (BLU: 2,87; 1,61-5,12), Tpononin T i MO (2,49;
1,04-5,96)). Konn gogatu go wkanwm puaunky TIMI, oui-
HIOBaHHS1 MyILTUMAPKEPHOTO PU3KMKY iCTOTHO NOMINLLKIO
CTaTUCTUYHY 3HauyLWicTb: nnowa nig kpusow = 0,75
[95 % Ql, 0,69-0,81] go 0,82 [0,78-0,87], p = 0,001.
MokasaHo, Wo y nauieHTiB 3 IMNST GaratomapkepHa
cTparterisi, sika 06’egHye Giomapkepu MiokapgianbHoro
CTpecy, HEKPO3y MIOLIMTIB i 3ananeHHsl, 3 BKMIOYEHHAM
MIMO Hagpae ponatkoBy iHbopMaLLito A1t NPOrHO3yBaHHs
CMepTi Bi cepLeBO-CyANHHMX 3aXBOpOBaHb abo cep-
LieBOi HepgocTaTHocTi [48].

Y BenukomMy gocnimkeHHi, wo sknoyano 1090 na-
uienTi i3 TKC 6e3 nigiomy cermenta ST (TKCOnST) i
BMBYANO Hacnigk1, a came CMepTHICTb Bif YCIX MPUYMH
i HedpatanbHWi IM NpoTarom cepeaHLOro nepiody crno-
crepexeHHs 4 poku, R. M. Oemrawsingh et al. nokasanu:
BUKOPUCTaHHA koMbiHauin 6iomapkepis (TnT, IL-10,
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mienonepokecuaasn, PIGF (nnaueHTapHwin dhaktop pocTy))
[ia€ [0faTKOBY MPOTHOCTUYHY LiHHICTb A0 cTpaTudikaLii
pu3unKky B opHopigHiv nonynsuii FKConST. KomnoauTHa
KiHUeBa Touka gocsardytay 15,3 % naujeHTis. PiBHi TnT,
IL-10, mienonepokcnaasn >350 mkr/n i PIGF nig yac
HaOXOMKEHH — 3HaYYLLi NPeauKTOPY Anst OLiHIOBAHHS
CMEepTHOCTI Bif Ycix npuunH abo HedatansHoro IM B
HaraToBMMipHOMY po3paxyHky. Bucokodytnmsuii C-pe-
aktmeHun Binok (CPB), nos’s3aHuii i3 BariTHiCTIO Ginok
nna3mu A i sCD40L manu 3B’A30K TiNbK1 3 KiHLEBOO
TOYKOI B OLHOBUMIPHOMY aHanisi. MynstumapkepHa
Mogenb, Wwo cknagaetbest 3 TnT, IL-10, mienonepokcu-
pa3v i PIGF, nepenbayana 4-piyHy Yactoty nogii, sika
BapitoBana Big 6,0 % (Bci mapkepw B Hopmi) oo 35,8 %
(Tpw abo BinbLue Giomapkepu BiaXMNAIUCA Big HopMK). Y
nauienTia i3 TKCOnST Giomapkepu, Ski xapakTepuaytoTb
Pi3Hi acmekTu, WO nexatb B OCHOBI aTepOoCKNePOTUY-
HOTO MpoLecy i NOLIKOMXEHHs Miokapaa B pesyneraTi
MOYaTKOBOrO CEepLEeBOro Hanagay, MOXyTb AOMOMOITW B
NPOrHO3yBaHHi BiAAaNEHUX HECMPUSTIIMBUX CEPLIEBNX
pesynbraris [49].

[ocnigpkeHHs, Ae ouiHoBanu NiABULLEHWI piBEHb
MIO sak npegukTopa BigAaneHUX HECnPUATABUX
cepuemx nogin y 127 naujentie 3 IMnST, skum BUKO-
Hanu YepesLUKipHe KOpOHapHe BTPYYaHHS, Mokasarno:
MO — 3HauyLLmiA NPOTHOCTUYHMIA Mapkep y HUX. Yepes
14 wmicsuis cnoctepexeHHs y 20 % XBOPUX BUHUKNN
Cepio3Hi HecnpuATNuBI cepLeso-CyanHHi nogji (MACE —
rnosannaHoBa npoLeaypa peBackynspu3aLii KOpOHapHNX
Cy[OMH, HCYIBT, NOBTOPHWIA iHapKT abo cMepTb Bif, yCix
npuuwnn). Mipeuwwennii piseHs MIMNO, BusiBneHwi Ha 3—4
ZeHb IMnST, —npegukTop cMepTi, MOBTOPHOTO iHAhapKTy,
HeobXigHOCTI KOPOHaPHOI peBackynapu3adii Ta 3aranom
YCiX HecnpuaTInBKX Nogiji. Y 6aratocakTopHOMY aHanisi
pieHi MIMO i CPB, ouiHeHi Ha 3—4 feHb rocnitanisauii,
rnokasanu, Lo BOHU € 3HauyLmmMu npeamktopam MACE.
MO kpawe nependadae MACE, Hix piBeHb NT-proBNP
[50].

[1BopiyHe crnocTepexeHHs 3a 73 xBopumu 3 gia-
rHo3oM roctporo IMnST nokasano, L0 BUCOKMIA piBeHb
mienonepokcuaasn y nnasmi BU3Ha4alTb Y MauieHTiB
i3 ripwmm nporHosom nicns roctporo IMnST. YactoTa
HebaTansbHOro MOBTOPHOrO iHYapKTy Miokapda Ta nig-
TBEpKEHOI cepLeBOi CMepTi BULWA Y rpyni 3 BUCOKUM
ymicTom Mmienonepokcugasun. Bucokuin pisedb MIMO y
nna3mi — HesanexHuii npeguktop MACE (BigHOLEHHS
waHcis = 3,843; posipunit iHTepBan <95 %, 1,625—
6,563; p = 0,003). OuiHiOBaHHS piBHA Mienonepokcu-
[iasn y nnaami moxe OyTV KOPUCHUM ANSi BUSHAYEHHS
navieHTiB i3 Bucokum pusukom cmepti i MACE, akum
MOX€e [JOMOMOITM arpecuBHe MikyBaHHS Ta peTerbHille
cnocTtepexeHHst [51].

Tpeba Bpaxysaty, L0 He BCi AOCIMKEHHSA NOKa3a-
N CXOXi pesynbTaTy, B Aeskux pobotax He BUSBMEHO
kopenauii Mix pisHem MO i kniHiYHUMK pesynsTatamu
nicns MKC [52].

Y ny6bnikauii S. C. Liu et al., siki BMB4anu nporHoay-
BaHHS KOPOTKOCTPOKOBWX i BiAAAN€HUX pesynbraTis y
nauieHTiB i3 'KC yepes oLiH0BaHHS! Pi3HMLLi NOYaTKOBHX i
HacTynHux pisHiB MIMO, nokasaHo: Liei NoKasHUK He MOXe
BiporigHo nepenbaynTi KOPOTKOCTPOKOBI @00 BiAAaneHi
pe3yneTaTv B UMX nauieHTiB. Ane aBTopu nigkpecnunu,
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Lo piseHb MIMO y nnaami CyTTEBO BULLMI Y NALLEHTIB 3i
STEMI, Hix y nauienTis i3 TKC 6e3 nmigiomy cermeHTa
ST [53].

Y pocnimkeHHi E. Kimak et al. 67 nauieHTis 3i cTabinb-
HOIO CTEHOKapieto NOAINUIW Ha rPYNU 3aneXxHO Bif PiBHA
MMO: nepwa — <200 Hr/mn, gpyra — 200-300 Hr/mn,
Tpetss —>300 Hr /mn. Pe3ynsrati nokasasnu, Lo nomipHa
aveninigemis Ta gucninonpoTeiHeMmisi, MOCUEHHS 3a-
naneHHs: Ta HU3bKOrpadieHTHe 3ananeHHs BUKIIMKaTh
niaBuLLeHHS KoHUeHTpauii MIMO, Lo 3HWKYe piBeHb anoA
i XC-NNBLY, i nopywye dyHkuito JMNBLL. MigBniweHHs
piBHa MIO Ta cnieigHoweHs MMO/XC-NMBLL, MMNO/
apoA Moxe AudepeHLitoBaTy NawieHTiB 3i cTabinbHo
IXC i3 nipuwieHnm puankom MKC Ta iHcynbty [54].

LlikaBi pe3ynsratit npocnekTMBHOro o6cepBaLiiHoro
[OCTIDKEHHS 3 BUBYEHHS MOXTMBOCTI MiEMONepokenaasu
ans giarHoctuku Ta nporHody MKC y nauieHTiB i3 XpoHiy-
HO0 XBOPO6OHO HUPOK. ABTOpY 3'ICOBYBany KapaianbHui
mMapkep Ans NporHodyBaHHS 30-AeHHUX i 6-MiCAYHMX
HecnpuaTnueKx cepueamx noain (HCI), Lo Bu3HauYeHi sk
CMepTb, MOB’A3aHa 3 CEPLIEBO HEAOCTATHICTHO, iHhapKT
miokapaa Ta dibpunsuis wyHoukis. HCIM yepes 30 aHiB
i 6 micauis ctaHoBunn 15,1 % i 21,7 % BignosigHo.
PieHb MIMO icToTHO He BigpisHaBcs B nauieHTis i3 HCI
NopiBHSHO 3 xBopuMK 6e3 Hix | yepes 30 aHiB, i 6 Mica-
uiB. Mnowa nig kpueoto (AUC) ana mienonepokcmaasm
craHouna 0,50 (p > 0,05). Lie mocnimkeHHs Bkmtoyano
724 nauienTiB: 60,6 % 4onoBikiB, 30e6inbLLUOro K1TaiLiB,
cepenHiv Bik — 67 pokiB. OcobnmBicTb CNOCTEPEXEHD —
HasIBHICTb BMpaXeHoi KOMOpPOIAHOT HUPKOBOI NaTonorii:
88,3 % oci6 manu XXH 4 i 5 cTapii, 33,5 % nepebysa-
N Ha pianisi. VIMOBipHo, MOXHA MPUAHATIA NOSICHEHHS
aBTOPIB NPO HU3bKY AiarHOCTWYHY Ta MPOrHOCTUYHY
ecpekTyBHICTL MIMO TWM, WO NigBuLLEHi piBHI hepmeHTy
Mormnv 6yTW BUKINUKaHI IHLLIMMUY NPUYMHAMU B NaLEHTIB i3
XXH. Ha cnabky cneumdivHicTb Mapkepa MOrmo Bnnm-
HYTW TaKOX 3aCTOCYBaHHSI OAMHUYHOTO (OZHOMOMEHT-
HOr0) TeCTyBaHHS Nif Yac rocnitaniadii, @ He Kinbkox
nocnigoBHUX (cepilHmx) BuMiptoBaHb. Pek J. H. et al.
BBaXatoTb aKTyanbHUMMW JOCTIIKEHHS 3i BCTAHOBMEHHS!
3B'A3Ky MiHnmBocTi MIMO 3 nowukomkeHHsM Miokapaa [55].

Ponb MIMO nig 4yac ouiHloBaHHA BigpaneHoro
nporHo3y. Baldus S. et al. [13] ouiHtoBanu 6-mica4HUn
piBeHb cMepTHOCTI abo IM y 547 nauienTis i3 ['KC. Maui-
€HTV 3 piBHem MIMO >350 MKr/n Manu NiaBULLEHNIA PU3NK
6-micsiyHoOi cmepTi abo HedbatanbHoro IM (18,1 % npotu
8,8 %, p = 0,002). YTim pisHuLs Gyna BiporiaHot NpoTs-
rom nepLumx 72 roguH (14,0 % npotn 5,1 %, p = 0,001),
i YacToTa nopAjn KpUBMX Y MALIEHTIB i3 BUCOKUM i HU3bKUM
pisHem MIMO B cupoBaTLi NiCAS LbOro HE PO3XOANIIUCS.
ba 6inbLue, pisHMUsA B 6 MicsLiB 3ymMOBneHa nepeaycim
36iNnblUeHHsM YacToTu HedatanbHoro IM y nauieHTis
i3 Bucokum pisHem MIO. Micns nonpasok MO 3anu-
Luanack He3anexHo MoB’A3aHoH0 3 NABULLEHM PU3VKOM
6-micsiqHoOi cmepTi abo IM. JocnimkeHHs nokasano, Wwo
MO — mapkep i MefiaTop CyAWHHOrO 3ananeHHs, a
TaKoX NiOKPeCnuno porb akTueauii HerTpodinis y na-
Todpizionorii [KC.

Brennan M. L. et al. [14] oujiHtoBany 38’30k Mixk MO
i cepueBo-cyanHHUMYU nogisimu y 604 navieHTis i3 6onem
y rpyasix. MoyatkoBui piseHb MIMO B nna3mi nependa-
yaB pu3uk IM HaBiTb Y TPOMOHIH-HEraTUBHUX MaLIEHTIB.
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Mipsuiexnit piseHs MIMO nepen6avyas puamnk CepiiosHX
HECNPUSATIMBIX CepLeBO-CcyanHHKX noain (MACE): cykyn-
HocTi IM, cmepTi abo peBackynsipusadii —yepe3 30 gHiBi
6 micsLiB Nicnst 3BePHEHHS Y BCIX NaLiEHTIB i navieHTiB 6e3
HEeKpo3y Miokapza (BiACYTHICTb NigBULLEHHS TPOMOHIHY).

Cavusoglu E. et al. [56] nokasanu nigsuLLeHni puank
IM yepes 2 pokn y najenTis i3 '/KC 3 pisHem MIMO >20,34
Hr/MN (cepedHe 3HaYeHHs) MOPIBHAHO 3 MmauieHTamu 3
piBHem MI10 £20,34 Hr / mn (BuxmBaHicTb 63 IM —74 %
npotv 88 %, p = 0,0249).

Y 1524 nauienis 3i [KC, ski oTpumysanu TupodibaH
(aHTUTPOMGOLMTAPHUI NpenapaT Ans BHYTPILIHbOBEH-
HOro BBeAEHHS) B nepio cnoctepexeHHs Ao 180 aHis,
D. A. Morrow et al. [57], nokasanu: nmiaBULLEHMIA NoYaT-
koBwit piseHb MIMO (>884 pM) nos’a3aHuit i3 GinbLMm
pu3nkom HedpatansHoro IM abo noBTopHOI rocniTanisadii
3 npuBogy KC yepes 30 gHiB (9,3 % npotn 4,6 %,
p < 0,001). MO 3anuLanacs nos’si3aHa 3 py3nkom no-
BTOPHWX iLUEMIYHUX MOAjiA NiCns NoNpaBky Ha BiK, Nig#om
cermeHTa ST, giabet, IXC B aHamHesi, XCH, cepuesuii
TponoHiH |, Bucokodytnueuii CPB i po3unHHui niraHg
CD40. Y 356 nauieHTi, ski nepebyBanu Ha fianisi, Ha
koxHi 1000 nmonb/n Buwworo pisHa MIMO pusmk 3-pidHoi
cMepTHOCTI 30inbwmBes Ha 14 % i3 nonpaBKoKo Ha BIK,
pacy, fiabet, Yac 3aiicHeHHs aianiay, oLiHKy CynyTHbOT
naronorii YapncoHa, icTopito nonepeaHix cepLeBo-CyauH-
HUX 3aXBOPIOBaHb, PiBEHb remMornobiHy Ta cMpoBaTKoBI
KOHLeHTpaLii anb6yminy, CPB, iHTepnelikiHy-6 i haktopa
HEKPO3y MyxIMHM anbga [58).

|HIWe JocnigXeHHs, o BKNYano nauieHTiB 3i
ctabineHoto IXC i TKC, nokasano He3anexHun 38’30k
Mix novaTkoBuM piBHeM MI1O Ta pr3nKoM rocritanbHux
CEpVO3HNX HECNPUATMNBUX CEPLEBO-CYAUHHMX Nodin
(cMepTb, peLmayB CTeHOKapAii, cepLeBa HeQoCTaTHICTb
abo cepuesa apuTmist) [59].

Wong N. D. et al. [60] oujHnnu 38’s30k mMixx MO i
4acTOTOH BUHUKHEHHS CepLEBO-CyanHHUX nogin (IM, ko-
poHapHa peBackynspumsais, iHcynsT abo cmepTb Big cep-
LIEBO-CYAMHHMX 3axBoptoBaHb) y 1302 6e3cumMnToMHMX
Zopocnux 6e3 BioMMX CEPLEBO-CYANHHUX 3aXBOPIOBaHb
3a nepiog cnoctepexeHHs Tpueanictio 3,8 poky. Ocobu
3 pisHem MIMO BuLLe, Hix megiaHa (257 pM) — vacTiwwe
XKIHKW, SIKi Manm GinbLUUIA iHAEKC Macy Tina, BULLIA piBEHb
xonectepuHy JIMHLL, GinbLui 3Ha4eHHs cucToNiYHOrO Ta
[iacToniyHoro apTepianbHOro TUCKY Ta HIDKYMIA piBEHb
xonectepuny JIMBLL,. MMO kopentoBana 3 KOPOHaAPHUM
kanbuiem. Mogaii CC3 yacrTilwe cnoctepiranu B o6cTexe-
HuX i3 piBHeM MO, wo BuLe 3a cepephiii (4,6 % npotu
2,3 %, p = 0,02). 38'a30K 3anMLLABCS 3HAYYLLMM MiCns
nonpaBk1 Ha BIK, CTaTb, KOPOHAPHWUI KanbLji Ta iHLUi
BifOMi pakTOpK pU3NKY.

Y pocnimkerHi T. J. Mocatta et al. [61], wo Bkuto-
yano 512 naujenris i3 roctpum IM i 156 3gopoBux oci6
KOHTpONbHOI rpynu, pieHb MIMO Buwe 3a mepiaHy
MOB’A3aHUI i3 BiNbLIMM PU3NKOM 5-piYHOI CMEPTHOCTI
(21 %npotm10 %,p = 0,001). Micns nonpaBok Ha iHLwi
YuHHMKM MIMO 3anuwianacs HesanexHo MoB’'S3aHo 3
PU3NKOM 5-piYHOT CMEPTHOCTI.

Tang W. H. et al. [62] ouinnunun 38’a3ok mix MIMO i
PO3BUTKOM CEPUO3HUX HECMIPUSTIINBUX CEPLIEBO-CYANH-
Hux nogin (CHCCC) — MACE (cmepTb, IM a6o iHcynsT)
NPOTAroM 3-piYHOro Nepiogy CNOCTEPEXEHHS Y NaLieHTIB
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3i BcTaHoBneHot IXC. JocnimkeHHst nokasano, Lo na-
LieHTn 3 piBHem MPO >322 nmonb/n Manu nigBULLEHUI
pu3nk BUHMKHeHHSt MACE HaBiTb nicnsi nonpasku Ha Tpa-
ANLIAHI hakTopu CepLEeBOro pUsmKy, KMipeHT KpeaTuHiHY,
HaTpinypeTu4HuiA nentug B-tuny i Bucokodytnmenii CPB.
LLlono okpemux KiHLEBMX TOYOK, TO NiABULLEHWI PiBEHb
MO noB'si3aHwiA i3 NiABULLEHNM PU3UKOM 3-piYHOT CMepTi
Ta IM, ane He 3 iHCyNbTOM. Y HOBILIOMY JOCRIMKEHHI
W. H. Tang et al. [63], wo Bkntovano 3635 nauieHTis, Ski
Manu KopoHapHy aHriorpadito, nokasaHo: piseHb MO
>322 nmonb/n noB’sa3aHnii i343 % i32 % 36inbLueHHsm
HECKOpUroBaHoro Ta ckopuroeaHoro pusnky MACE Big-
MOBIAHO, SIKMI BU3HAYAETLCA SIK CMEpTb, HedaTanbHUiA
IM a6o iHcynbrT.

Nicholls S. J. et al. [64] nocnigxyBanu B3aeMo3s’ 30K
Mix KoHUeHTpauismu MO B 490 nauieHTiB i3 rocTpum
6onem y rpyasx i CHCCC — MACE (Hedbatanbhuii IM,
KOpOHapHa peBackynsipu3aLlis abo cmepTb) NpoTarom 6
micsLiB cnocTepexeHHs. Buwwmn suxigHui piseHs MMNO
NOB'A3aHWiA i3 2,4-pa3oBuM nigsuLLeHHsM puanky MACE
yepes 6 MicALiB, L0 po3paxoBaHwii Ans 4 i 1 kKeapTUnen.
Cepegq ycix nocnigoBHux BumMiptoBaHb MIMO (4epe3 4, 8
16 roauH) HaCUbHILLWI 3B’A30K BUSIBUIM ONS BUMIPIO-
BaHb Yepes 16 roguH. MIMO nepenbavana nogii HaBiTb y
navuieHTiB, B KX PiBHI CepLIeBOro TPOMOHiHY Bignosiganu
Hopmi. CepiliHuin MoHiTopuHr MO nepenbayme puank
MACE kpalue, Hix Tinbku 6a308i BuMiptoBaHHs MIMO.
JocnimkeHHa noka3ano: KOMGIHOBaHi CepiliHi BUMIpto-
BaHHs1 MIMO 11 cepLieBoro TPOMoHiHy | noninLummm nporHo3
MACE npotsrom 6 micsauis Ta knacudikawito pusuky y
26,1 % nauieHTiB.

Y pocnigxenHi LURIC 6panu yyacts 3036 ocib
(2391 xBopun 3 aHriorpadiyHo nigTBepmkeHot IXC),
TPUBANICTb CNOCTEPEXEHHA — Maibke 7,75 poky. MNicns
KOpUryBaHHsl Ha hakTopy puU3nKy CepLeBO-CYAUHHNX
3axBoptoBaHb piBeHb MIMO noB’a3aHui i3 BiporigHUM
NiABULLEHHSAM PU3UKY 3aranbHoi cmepTHocTi Ha 34 %
i NiABULLEHHAM pU3NKY CepLeBOi CMepTHOCTI Ha 42 %,
L0 pPO3paxoBaHi AN HAWBMLLOTO KBApPTWIS MOPIBHAHO
3 HanmeHwum keaptunem MIO. KoHueHTpauis MMNO
MO3NTMBHO MNOB’A3aHa 3 BIKOM, diabeToM, KypiHHAM,
Mapkepamu 3ananeHHs (iHTepnelikiH-6, dibpuHoreH,
CPB, cvposatkoBuin aminoif A) i Mapkepamu CyaMHHOTO
YLUKOOXEHHS (MOMeKyna CyauHHOI KMiTWHHOT aaresii
[VCAM]-1 i monekyna mixknituHHoi agresii [ICAM]-1), He-
raT¥iBHUWI 3B’930K BCTAHOBMEHWN i3 xonecTepyHom JTTBLL
i anoninonpoteiHom A-l. ABTopy oLiHUAM 5 nonimopdiamis
MO 1 BusiBUIK, LLO BOHW NOB’A3aHi 3 pisHem MI10, ane
He 3i cmepTHICTI0. AHania MeHgeniBcbkol paHaoMmisauii
He BUSIBMB MPUYMHHO-HACNIAKOBOMO 3B'A3ky Mk MIMO
Ta 3aranbHoto abo CepLEBO-CYAVHHOK CMEPTHICTHO [65].

Metaananis A. R. Kolodziej, o sknovas 13 gocni-
mkeHb i3 9090 yyacHukamu (cepepHin nepiog crnocte-
pexeHHss — 11 pokiB 4 MicsiLi) nokasas: BUCOKUI piBEHb
MO BiporigHo nepef6ayaB CMEPTHICTb (BiAHOLIEHHS
wakcis (OR) 2,03; 95 % posipumi iHtepsan (Cl): 1,40—
2,94;p < 0,001), ane He HyB 3HauyLLMM NEPESBICHUKOM
CepVio3HNX HECNPUATIIMBIX CEPLIEBMX NOZIN | TOBTOPHOTO
iHbapkTy miokapaa (IM) (3BLU 1,28; Al: 0,92-1,77,
p = 0,14i3W1,23; Al: 0,96-1,58, p = 0,101 Bignosia-
HO). [inepToHis, LykpoBUIA AiabeT i Bik He BNNMHYN Ha
NPOrHOCTUYHY LiHHiICTE MIMO Ang KniHivYHUX pesynbrarTis,
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a XiHoYa cTaTh i CTaTyC KypiHHA Manu CUMbHWN BNMB Ha
MPOTHOCTUYHY LiHHICTE MIMO B acnekTi cMepTHOCTI Ta
peumnamsi IM (koedivieHT meTaperpecii — 8,616: 95 %
[l Bin -14,59 no -2,633, p = 0,0048i4,88:95 % [l Big
0,756 o 9,0133, p = 0,0204 BignosigHo). Pesynkratu
MeTaaHani3y nokasanu: Bucokuii piseHb MINO nos’a3aHui
i3 puankom cmepTHocTi, MO MoXHa BKMOYMTY B MOZenNi
cTpatudikauii pusuky, siki BU3Ha4aloTb Tepanito NawieHTiB
i3 F'KC Bucokoro pumauky [66].

[Ons nauienTi 3 IXC nigBuweni pisHi MIMNO y nnasmi
npsimo kopentoBanu 3 TsxkkicTio IXC i pusnkom MACE
npoTAromM 6 Micsuis cnoctepexeHHs. lnowa nig kpu-
Boto (AUC) i yyTnueicTb piBHa MIMO ans nporHo3yBaHHs
MACE 6ynw Buwi, Hixx romoumcTeiny i B4-CPB (p < 0,05).
MO moxe edektmBHo nporHodyeatn MACE # mae
BaXMNWBE KNiHIYHE 3HAYEHHS ANS OLHIOBAHHS CTaHy Ta
noninLeHHst NporHo3y nauieHTie 3 IXC [67].

Kinbka niHiit gokasiB MexaHi4HO MOB’A3Y0Tb MIENo-
nepokcmaasy, 3ananeHHs Ta rocTpi, XpOHiYHi NposiBu
arepockrepoasy. lNokasaHo, wwo MIMO 1 okeuaaHTy, noxiaHi
Big MO, cnprsitoTb YTBOPEHHIO NIHWCTUX KMITWH, eHA0Te-
nianbHoOi AMCYHKLIT Ta anonToay, akTueaLii NaTeHTHUX
MaTpUKCHIX MeTanonpoTeiHas Ta ekcnpecii TKAHUHHOTO
dhakTopa, KM MOXE CMIPUYUHATY PO3BUTOK YPa3nMBIX
onawok. OTxe, BUABMNEHHS, KiNbKiCHe OLiHIOBaHHA Ta
Bidyanisawis macy 11 aktuHocTi MINO cranu kKopucH1MU
Ans cTpatudikaLii cepLEeBoro pusuky, OLHIOBaHHS 3aXBO-
ploBaHHs, ifeHTUdiIKaLii navieHTiB i3 pu3nkom pospusy
onawku. B ornsagi N. Teng et al. nokasaHo MoxnvBy pornb
MO B po3spusi Gnsiky npu IXC [68].

Y KiNbKOX OOCMIIKEHHSIX HE BAANOCS BCTAHOBUTU
3B’A30K Mixk MIMO i cepLeBo-cyaMHHUMK Hacnigkamu. Y
457 nauienTis i3 [KC F. S. Apple et al. [69] oujiHunm 38’530k
Mix 7 Giomapkepamu, Bkntovatoun MIO, i HebaxxaHmm
asuwamn (IM, HeobxigHicTb peBackynspusalii abo
CMepTb) npoTsarom 4-micsyHoro nepiogy. MMO (>125,6
MKr/n npotn £125,6 MKr/n) noB’sidaHa 3 pusnkom cmepT-
HOCTi 200 TSDKKMX HebakaHUX SBHLL.

Stefanescu A. et al. [70] He 3mornu nokasaTtu Hesa-
nexHui 38'a3ok Mixk MO Ta cmepTHiCTIO ¥ 382 NauieHTiB
3 aHriorpadiyHo nigTBepmKeHoto IXC 3a cepeaHin nepioq
crocTepexeHHst 3,5 poky. 3’30k 6yB BiporigHUM y He-
CKOpUroBaHOMy aHanisi, ane us kopensuis ocnabneHa
Micnst NONpaBK/ Ha YMHHWKW PU3KKY CEpPLIEBO-CYAMHHNX
3aXBOPIOBAHb.

Eggers L. M. et al. [71] He nokasanu KniHiYHy MOX-
NMBICTb 3acToCyBaHHs BUMiptoBaHb MIMO B navjeHTiB i3
6onem y rpyasx B acnekTi giarHocTukm IM abo nporHosy
ManbyTHLOI CMEPTHOCTI.

Scirica B. M. et al. [72] ouiHunu 38’330k cepLeBoro
TPOMOHiHY |, N-KiHLEBOro MO3KOBOMO HaTpilypeTUYHOTO
nentugy, CPB i MO 3 HecnpuATABUMK CepLEBUMM
nogiamu y 4352 naujeHTiB 6e3 nianomy cermeHta ST
NPOTAroM CEPeAHLOro nepiofy cnoctepexeHHs 343 AHi.
Y noericTio ckopuroaHnx mogensx MO nos’a3aHa
3 pusnkom XCH, ane He 3 pusnKOM CepLEBO-CyANHHOT
cmepti abo IM. JoaaeaHHs MIMO B 6aratoByMipHi Moaeni
nopsid i3 KNiHiYHUMK XapakTepucTukaMu Ta iHWumK Gio-
MapKkepamu He J4ano 3HauyLLoi A0AAaTKOBOI MPOrHOCTWY-
HOI iH(hopMaLlii nia Yac OLiHIOBaHHS pasoMm i3 cepLeBmm
TPOMOHIHOM | i N-KiHLLleBMM MO3KOBMM HaTPIiAyPETUYHIM
nenTuaoM.
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Rudolph V. et al. [73] ouiHunn giarHocTuyHy Ta
MPOTrHOCTWYHY LiHHICTb cepiitHux BumiptoBaHb MIMO y
1818 naujeHTiB i3 rocTpum Gonem y rpyasx. Yytnumsicte
i cneumndiynicte MIMO ans giarHocTtykm roctporo IM
craHoBum 73,5 % i 45,5 % BignosigHo, Wwo noctyna-
nocs TponoHiny | (4ytnusicte 90,7 %, cneundiyHicTb
90,2 %). Xo4a pieHb MINO noB’si3aHMi i3 NiaBULLEHUM
PU3UKOM HECTIPUATIIMBIX cepLeBux nogin Yepes 30 aHis
i 6 micaLiB, Lel 38’930k nocrabLuas nicns nonpaekuM Ko-
BapiaHT. PiBeHb MO icTOTHO He 36inbLLyBaB BaXKNMBICTb
AiarHoCTUYHOI iHchopMaLii B naLieHTiB i3 6onem y rpyasx
npv AogaBaHHi 4O YYTNMBOTO TPOMOHIHY .

Bnnune MIMO Ha cMepTHICTb OLHEHO B AOCHIAKEHHI
ERICO, pesynsratu skoro ony6nikoeaHi A. V. Quidim et
al. O6cTtexunm 342 ocib, BUSBUNW, LLO BULL PiBHI akTUB-
HocTi MMO — B Yonosikis, KypuiB, AiabeTuKiB i TUX, XTO
oTpuMyBaB acnipuH. Ane piBeHb aktvBHocTi MO GyB
3HaYyLLM haKkTOPOM LLIOAO CMEPTHOCTI abo BIXKMBAHHS
B nepiog Ao 7 pokis. Omxe, gocnimxeHHst ERICO He noka-
3ar0 B3aEMO3B’S30K MiX MiABULLEHUM PiBHEM aKTUBHOCTI
MIMO B nauiexTis i3 KC i cmepTHicTIO B nepioa Ao 7 pokis
CnocTepeKeHHs [74].

Y po6orti J. Wang et al. 3a3HaueHo: HasiBHi pe3ynsraT
HEe MPOMOHYIOTb [OKa3iB NPSMOr0O NMPUYUHHOIO 3B’A3KY
€H31MY 3 PUVKOM HECTIPUSITIIMBIX KITIHIYHUX PE3yLTaTiB,
a Tomy pornb MIMO y BusiBNeHHi nauieHTiB i3 pusnkom IM
obmexeHa. Ak i paHilwe, HeoOXiaHI JOCRILKEHHS, WO
crewjianbHoO BYBYaKOTL pearnbHy ponb MO, a pyTuHHe
BMMIPIOBaHHS LbOro 6ioMapkepa He peKOMeHAoBaHe y
XKOOHUX KIiHIYHUX ymoBax [75].

Omxe, onybnikoBaHi HWHI pe3ynbTaTn He AaTb
OJHO3HaYHOI BIiAMOBIA4i HA MUTaHHS MPO BU3HAYEHICTb
MIO sk nporHocTuyHoro Mapkepa. BTim HasiBHI TBepai
nepepymoBm ans BukopuctanHHa MINO sk npegukTopa abo
yyacHuKka MynsTUMapKEPHUX MPOTHOCTUYHWX MOZENeN,
Hapani HeobxigHi pocnimkenHss MIMO sk dakTopa, Wwo
BU3HaYaE kapaioBacKynspHi nogii.

MIMO Ta pecteHo3. PO3yMiHHSA TO4HKX B3aEMO3B'A3-
kiB Mk MO Ta pecTeH030M BCepeauHi CTeHTa — aKTy-
anbHe NUTaHHS, Wo NoTpebye BUBYEHHS. [JOCTIMKEHHS,
L0 BMBYaAnNo 3miHM cupoBaTkoBux pisHiB MO, IL-17A
i HB-EGF (renapuH-38’si3yBanbHOro enigepmansHoro
dhaktopa pocty) Ao i nicns YKB, a Takox 38’30k piBHIB
MO, IL-17A i HB-EGF 3 piuHOt YacToTok pecTeHo3y B
nauieHTi 3 IXC, sikum BukoHyBanu YKB ans imnnaHTauii
CTEHTAa 3 MIKapPCbKVM NMOKPUTTSM Y CTaLlioHapi, mokasano:
MO IL-17A nopsg i3 HB-EGF mMoxHa BUKOpUCTOBYBaTH
ANS NPOrHO3yBaHHSA PECTEHO3Y, ane iIXHE NPOrHOCTUYHE
3HaYEHHS BUSIBUIOCS HEBIPOTiAHWM, Mae ByTv BUBYEHe
B ManbyTHiX AOCTIMKEHHSX [76].

Yepes cknagHiCTb NpoLEecy pecTeHosy Moro nepea-
onepauiiHe NporHo3yBaHHS Ayxe cknagHe [77-79].
Mepen YKB notpibHe 6anoHHe pO3LLMPEHHS ypaeHOi
CYOMHHOI CTiHKM, Sike MOXe 30inbLUMTH 1T yLLKOIKEHHS Ta
BUKNMKATK arperavjto TpombouuTiB. licnsa imnnaHTawii
CTEHTa CKyn4eHHs! aKTMBOBaHUX TPOMOOLWTIB Ha MOBEpX-
Hi CTEHTa MOXeE BUKINMKATW YyTBOPEHHS APIGHNX TPOMBIB.
HactynHi peakuii opraHiamy MoxyTb Npu3BeCT 40 BU-
BiNTlbHEHHS BENMKOI KiNbKOCTI TKAHUHHMX (haKTopIB, SKi
CMPUYNHAKOT PEMOAENIOBAHHS CYANH | HEOIHTUMANbHY
rinepnnasito, BpeLUTi BUKNMKarouun pecteHos [80]. Yactota
pecTeHo3y Yepe3 3-6 micsuis BuLa Ha 20 % [81,82].
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BigHocHo Bucoka (6rmasko 25 %) vactoTa pecteHosy
noe’si3aHa 3i cTapiHHaM (cepegHin Bik — 65,5 + 9,5
poky). 3i 3binbLUeHHsIM BiKy NaLieHTiB YacToTa pecTeHo3y
MOCTYNOBO MNiABULLYETLCS [77].

®aKkTopy pU3MKY PecTEHO3y BKMOYAKTb KMiHiYHI
chakTopwm, SIK-0T HOMOBIYa CTaTb, MOXMIIUI BiK, apTepianb-
Ha rinepTeHaisa, npoueaypa YKB, iHdekuinHi hakTopm,
reHeTUYHi 1 GioxiMiuHi dhakTopw [77,78,81]; TpuBaniwe
CMOCTEPEXEHHS Ta BULLi KNiHIKO-aHaMHECTUYHI Ta Co-
LIOEKOHOMIYHI NapameTpy NaLieHTiB MOXYTb MOSICHUTY,
NPUHaNMHi 4acTKoBO, BULLY 10-piyHy YacTOTy pecTeHo3y.

Tiyerili V. et al. [83] nokasanw, Lo npoueaypm CTEHTY-
BaHHS NOB’A3aHi 3 cekpedieto MIMO. Y gocnimkeHHi piBeHb
MO He npocTo 36inbLumecs nicnst KB, ane 6ys eguHum
MapKepOM, SIKWIA 3anMLLaBCs BUCOKUM Yepes 6 MicsLLiB nic-
ns YKB. Crig 3a3HaumTy, Wwo piseHb MO yepes 6 micsiuiB
Y KOHTPOITbHIN rpyni NOCTYMOBO 3HWXKYBABCH 40 BUXIAHOMO
piBHs, a pieHb MIMO B rpyni pecTeHo3y 3anuLLaBcs BALLM
3a BUXigHui. Lli pesynstatv fatoTb 3MOry NpunycTuTy, WO
Brcokvi piBeHb MIMO yepes 6 micsuis nicns YKB moxe ne-
penbaynTi pecteHo3. ABTOpU BBaXat0Tb, LLIO MEXaHi3MK,
sIKi Nexarb B OCHOBI, MOXYTb ByTv NOB'si3aHi 3 AerpajaLlieto
noXigHOro expoTeninpenakcysansHoro daktopa NO nig
Jieto MIMO, sikuii 3HmxyBaB BioakTneHicTb NO, nocnabnto-
BaB PO3LUMPEHHS KPOBOHOCHWUX CyOMH i NpoTu3ananbHi
BMaCTMBOCTI, NPU3BOASYM [0 CNa3My KOPOHAPHMUX CYLMH.

MIMO moxe Takox iHAyKyBaTW eKCrpecito eHgoTe-
nianbHoOro P-cenekTuHy Ta TKaHWHHUX (DaKTopiB, L0
CMPUYUHAIOTL arperawiio TpomMbouuTie i TpomMboyTBO-
peHHsi [10,84,85].

Omxe, sk Giomapkep okucHoro ctpecy MIMO moxHa
BUMIPATY 4151 OLLIHIOBaHHS! €DeKTUBHOCTI peBackynspu-
3auii nicns YKB, nepenbavatoum po3BUTOK pPECTEHO3Y.
Lle niatBepmxeHo B gocnigxeHHi L. Pleva et al. [86].
Claessen B. E. et al. [87] nokasanu, Lo Bucoki pisHi MINO
yepes 30 AHiB MOB'A3aHi 3 PECTEHO30M.

Eo3nHOMInM — OCHOBHI y4acHWKM 3ananeHHs Ta
MOXyTb Bpatut yyacTb y cekpeuii MMO i IL-17A [88].
Ane HeoOXigHi foOaTKoBi AOCTimKeHHs Ans nobyaosu
MPOTHOCTUYHMX MoAenen, siki Mormu 6 BKIToYaTK Kinbka
napametpis, kpim MMO, IL-17A i HB-EGF.

BucHoBKHM

1. 3ibpaHi BigoMOCTi MiATBEpAXKYIOTL BXMMBY POIb
MiENonepoKCcHaa3sW B yTBOPEHHI aTepOCKNepoTUYHIX bnsi-
LUIOK i AecTabiniauii pibposHoi kancynu, ski MigBrLLYOTb
PU3MK PO3BUTKY aTepPOCKIIEPOTUYHOIO CEPLIEBO-CYANHHO-
ro 3axBoptoBaHHsi, ocobnmeo IXC. Liei npoTeiH mae Baro-
MWW [iarHOCTUYHWIA | NPOrHOCTUYHUIA NOTEHLan nig vac
TOCTPYX | XPOHIYHWX CEPLIEBO-CYANHHIX 3aXBOPOBaHb.

2. MNepcnekTyBa pO3B’A3aHHSA CynepednnBmx NuTaHb
LLIOA0 3aCTOCYBaHHSA MIiENONEPOKCMAA3N Y pasi rocTporo
KOpPOHapHOro CUHAPOMY NONSArae y 34iNCHeHHi focni-
[PKEHb, L0 MatoTb YiTKO NPOAYMaHU Au3anH i BinbLuy
BMOIpKY NavieHTiB, 30KpeMa Yepe3 BUBYEHHS Mienone-
poKc1aa3n ik KOMMOHEHTa CKNaaHUX AiarHOCTUYHUX chop-
Myn (CniBBigHOLLEHb), Aie BOHA MOXe ByTu BUKOpuCTaHa
pa3oM 3 iHWMMU NaTOreHETUYHUMM KOMMOHEHTaMM K
nepcnekT1BHUIA Giomapkep Ans cTpaTtudikaLii cepLeBoro
pU3KKy Ta nepenbaqeHHst PO3BUTKY CEPNO3HUX HeCnpu-
ATAMBMX NOAjA Npu rocTpux dropmax IXC.
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MoMUAKM Nia Yac HAAAHHA €KCTPEHOI MEAUUHOI AONOMOTU
nauieHtam 3 EKI-o3HakamMu roctporo KOpoOHapHOro CUHAPOMY
Ha TAl AeKoMneHcalji LyKpoBoro Aiabety 3 rinepkaniemieto

0. M. TopoHueHko D *1B8-F A\ Q. M'akiHbkoBa®*A-F A, A, BakKAMLIbKUI(22BF

Case report

MoATaBCbKMIA AePXaBHUI MEAUUHUIA YHiBepcUTET, Ykpaia, 2KIT «[oATaBCbKMiA 0BAGCHHMI KAIHIUHWIA MEAMUYHWIA KAPAIOBACKYAPHWIA LIEHTP

MoATaBCbKOI 0b6AACHOI paan», YkpaiHa

A - KOHLIENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1aTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

Y cTaTTi onncaHo piaKiCHWUIA KMiHIYHWA BUNAoK po3BUTKY rinepkaniemii Ha Tni AekoMneHcauii Lykposoro giabety 1 tuny 3
03HaKaMm rocTpol CepLEeBO-CYANHHOI HELOCTATHOCTI, MOPYLUEHHAM pUTMY Ta rpadiku komnnekcis QRST, nepBuHHO AjarHoc-
TOBaHWI1 SIK rocTpuin kopoHapHuin cuHapom (FTKC) 3 eneBauieto cermenTa ST. 3a pesynsratamu KopoHapoaHriorpadii Buknto-
YUnK NaTosorito KOPOHApHKX apTepii. Minepkaniemito sk npuunHy EKM-3miH npunycTunm Ha ctawioHapHoMy eTani NnikyBaHHs.
Crabinisauito cTaHy nauieHTa, BiHOBMEHHS PUTMY Cepusl Ta NPOBIAHOCTI cnocTepirany Ha TNi iHGy3iAHOI NigTPUMKK Ta
iHCyniHoTepanii.

MaToreHes nopyLueHHs putMy Ta rpadika komnnekcie QRST Manu BTOPUHHWIA I'eHes LLoJ0 NopyLUeHb BOAHO-ENEKTPOSTITHOrO
06MiHy, TOMy BigHOBMEHHS CUHYCOBOrO pUTMY BiAbyrnocs 6e3 3acToCcyBaHHs aHTMAPUTMIYHUX npenapartiB. BukopuctaHHs
AHTUAPUTMIYHMX NpenapartiB, PEKOMEHA0BAHMX Mifg Yac nikyBaHHS xBopux Ha MKC i3 nopyLueHHsM puTMy, MOXe Nornu-
GroBaTK enekTPONITHI 3PYLUEHHS Ta NPU3BOAUTU [0 BUHWKHEHHS haTanbHUX apuTMii B yMOBax AediLuTy iHCYMiHy Ta
rinepkaniemii.

HaeneHuii npuknag niaTBEPIKYE NepLIOYeproBy HEOOXIAHICTb AiarHOCTUKM XUTTEBO HEOE3MNEYHUX eNEKTPOMITHUX 3py-
LeHb, 3okpema rinepkaniemii nig mackoto 'KC, a Takox nopsig 3 EKM-o3Hakamu 'KC ocobnumy yeary HeobxigHo npuainatv
OLHIOBaHHIO aHaMHe3y Ta KMiHIYHWX JaHuX Ang NpaBuibHOTO BU3HAYEHHS TaKTUKM HadaHHA HeBigknagHo! AONoMoru Ta
TiKyBaHHS.

Medical errors in providing emergency care to patients with ECG symptoms
of acute coronary syndrome on the background of decompensation of diabetes mellitus
with hyperkalemia

0. M. Toronchenko, L. 0. Miakinkova, D. D. Baklytskyi

The article describes a rare clinical case of hyperkalemia backgrounded by type 1 diabetes mellitus with signs of acute cardio-
vascular insufficiency, arrhythmia and QRST disturbances which was primarily diagnosed as acute coronary syndrome with ST
elevation. Coronary angiography excluded pathology of the coronary arteries. Hyperkalemia, as the cause of ECG changes,
was suspected in the hospital treatment. Stabilization of the patient’s condition, renewal of heart rhythm and conduction was
obtained against the background of infusion support and insulin therapy. The pathogenesis of arrhythmia and QRST complex
had a secondary genesis in relation to fluid and electrolyte metabolism disorders, so the restoration of sinus rhythm occurred
without usage of antiarrhythmics. The usage of antiarrhythmic drugs according to the guideline of management of patients
with ACS can deepen electrolyte shifts and lead to fatal arrhythmias in conditions of insulin deficiency and hyperkalemia.

This example illustrates the urgent need to diagnose life-threatening electrolyte changes, namely hyperkalemia, under the guise
of acute coronary syndrome, as well as signs of ACS, along with ECG, to pay special attention to the assessment of medical
history and clinical data for the correct choice of emergency care and further treatment tactics.

OWKOKM NpU OKa3aHWUK IKCTPEHHOH MEAULIMHCKOW MOMOLLU
naunentam ¢ AKI-npu3HaKamu 0CTPOro KOPOHAPHOTro CUHAPOMA
Ha (poHe AeKOMNeHcaLuKu caxapHoro Auaberta ¢ runepkaneMuent

0. H. TopoHueHKo, A. A. MAKkWHbKOBa, A. A. BaknMUKKUK

B ctaTbe onucaH peakuin KIMHUYECKUi crnyyai passuTus runepkanemMun Ha ooHe gekoMmneHcaummn caxapHoro auabeta 1
TMNa C Np13HaKaMu OCTPON CepAEYHO-COCYaNCTON HELOCTAaTOMHOCTH, HapYLIEHUAMU pUTMa 1 rpadukn komnnekco QRST,
NEepPBUYHO ANArHOCTUPOBAHHbIN KaK OCTpPbIA KOpoHapHbIn cuHapom (OKC) ¢ anesaumelt cermerta ST. B xoae kopoHapoaH-
rmorpacouy UCKMYUIN NaToNOrMI0 KOPOHAPHbBIX COCYAoB. MMnepkanuemuto kak npuimHy OKI-u3MeHeHWA npesnonoxunm
Ha CTauuoHapHoM atane neyenus. Ctabunmnaaumns CoCTosHUS NaLMeHTa, BOCCTAHOBINEHUE PpUTMa CepaLa U NpoBOAUMOCTH
MPOM3OLLNN Ha hOHE UHMDY3MOHHON NOAAEPXKKN U UHCYNMHOTEepanuu. NaTtoreHes HapyLueHuin putMa v rpadmkm QRST nven
BTOPWYHBINA reHE3 MO OTHOLUEHWUIO K HapYLLUEHWSIM BOOHO-3MEKTPONMTHOTO 06MeHa, NOSTOMY BOCCTAHOBMEHWE CUHYCOBOMO
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KAIHIYHMW BMNAAOK

pyTMa Npou3oLLINo 6e3 NPUMEHEHWS aHTUAPUTMUYECKUX MpenapaToB. [puMeHeHne aHTUapUTMUYECKIX NPENapaToB COracHo
MPOTOKOMNOB NeyeHnst 6omnbHbIXx ¢ OKC MOXET ycyrybuTb aneKTponuTHble HapyLIeHUs U cnocob6CTBOBATL BO3HUKHOBEHUIO
haTarnbHbIX apuUTMUIA B YCNIoBUsX AeduumTa MHCYNMHA U Ha (hoHe rnepKanemMum.

MpuBeaEHHbIN NPUMEP NOATBEPXKAAET NEPBOOHEPEHYI0 HEOOXOAUMOCTb ANArHOCTUKM XMN3HEHHO OMaCHbIX ANEKTPONMUTHBIX
HapyLUEHWI, a UMeHHo runepkanuemiy nog mackon OKC, a Takoke Hapsigy ¢ OKIM-npusHakamn OKC ocoboe BHMMaHKe cre-
LYET YAensTb OLEHKE aHaMHE3a U KIMMHUYECKUX AaHHbIX NS NPaBUIbHOMO BbIGOPA TaKTUKM OKa3aHUsi HEOTIIONHOW MOMOLLM

M nevyeHuns.

Y cyyacHin KniHiYHiN NpakTULi MOXIMBUIA PO3BUTOK Krli-
HiYHMX cTaHiB Ta EKI-cheHoMEHIB, LU0 Mig Yac NepBMHHOI
[LiarHOCTVIKV BU3HA4at0Tb SIK CUMIMTOMM FOCTPOTO KOPOHap-
Horo cuHapomy (TKC). Takvx nauieHTiB rocnitanisyrotb y
BigAiNeHHs HeBiAKNagHOI kapaionorii — iHTepBEHLINHOI
pagionorii. Po3yMiHHS HEKOPOHAPOreHHUX MPUYMH, WO
imiTytoTb NposiBn 'KC, aae 3mMory YHUKHYTU CTpaTeriyHmnx
MOMWIOK Y NPW3HAYEHHI MEAVKAMEHTO3HOI Tepanii Ta
PO3BUTKY KUTTEBO HEOE3MEYHUX YCKIAAHEHD.

HaBoaumo pigkicHWiA KNiHIYHWIA BUNAZOoK, NEPBUHHO
piarHocToBaHui sik TKC 3 eneBaljeto cermenTa ST, Lo
CYNPOBOKYBABCS MOPYLLEHHAMW PUTMY, apTepianbHO
rinoTeH3iet, 03HaKamm rocTpoi CepLeBo-CyaANHHOI HeOo-
CTaTHOCTI B NaLlieHTa 3 KeToauuao3oM i rinepkaniemieto
Ha ¢hoHi aekomneHcalii Lykposoro aiabety (L) 1 Tuny.
Y po6oTi nokasaHi TpyaHOLLi AiarHOCTUKW XWTTEBO He-
6e3neyHMX enekTponiTHIX 3pyLLeHb, a came rinepkani-
eMii Ha Tni KeToaunao3y, Sk MOXe IMITyBaTU KMiHIYHY
cumntomatuky MKC. Ocobnusy yBary cnif npuginuTm
MUTaHHIO LLOAO HaZaHHS HEBIOKNaAHOT LOMOMOrK B pasi
NOSIBY XWUTTEBO HEOE3NEYHWX MOPYLLEHb PUTMY Ha Tri
rinepkaniemii, MOXNMBOCTI PO3BUTKY MOBIYHKX edheKTiB
Mig Yac 3acTOCyBaHHS Cy4aCHWX aHTUapUTMIYHUX npe-
naparis Il knacy [1].

KnaiHiuHMI BUNapoK

MauieHT T., 35 pokiB, HanpaBneHwi Gpuragoto WBNAKOT
megmnyHoi gonomoru y KIM «MontaBcbkuit obnacHui
KNiHIYHUIA MeguYHUIA KapaioBackynapHui LeHTp NMOP» i3
aiarHo3om ['KC 3 eneBauieto cermenta ST 01.01.2020 p. o
15:50. [Mig yac ornsaay B npuiiManbHOMY BigAineHHi XBo-
PUIN CKapPXXMBCA Ha BUPAXKEHY 3aAMLLKY, Bia4yTTs Opaky
MOBITPS Y CMOKOI, CepLebnTTS, NiABULLEHE NOTOBUAINEH-
Hs1, cnabkicTb; i3 31.12.2019 p. — Hy#OTY, HEOAHOPA30BI
GrioBaHHS. AHaMHECTUYHO navieHT xBopie Ha LI 1 tuny
noHag 10 pokiB, OTpUMye 3amicHy Tepanito iHCyniHamu
LUBMAKOI Ta CepenHbOl TPUBaNOCTi Aji nig HAarnsaoM eH-
[loKpuHorora. 3'siCOBaHO, LU0 CTaH MoripLIMBCS 6nn3bko
00:00 rogmH 01.01.2020 p. nicns TpMBanoro BX1BaHHS
ankoronto (HanepefoaHi npotsirom 1-2 A6 BXx1BaB anko-
ronb, CamMOCTINHO CKacyBaB iHCYMiH, OCKIMbKW HE BXWBaB
Ky Ta BBaXaB MPUIMaHHA HEMOTPIOHUM). Y 3B'A3KY 3
noripLueHHsm ctaHy 6nmabko 15 roguHm 01.01.2020 p.
BUKNMKaB Opuragy LUBMAKOT MeAUYHOI JOMOMOrK, SKa
KOHCTaTyBana Taki CUMNTOMM: apTepianbHy rinoTeHsio
(apTepianbHuin TUck HXYe Hixk 90/60 MM pT. CT.), Taxi-
Kapgito, apuTMito, 03HaKv NeprepUYHOT Ba3OKOHCTPUKLIT
(6nigicTb, NITNMBICTL, XONOAHI HA AOTUK KiHUiBKY). Ha EKT,
3apeecTpoBaHii Ha gorocnitansHoMy etani o 15:10: di-
Opunsauia nepencepab, Yactota ckopodeHs cepus (YCC)
78-100 3a 1 x8, enesaujs cermeHta STV, =5 MM, V-
V, —=6-7 mm, V-V, —4-6 mm, 03Haku noBHOi 6riokaam
npa.oi Hixku nydka ica (MBIMHMT) (puc. 1).

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

Ha nigcrasi umx o3Hak npunyctunm po3sutok NKC 3
enesallieto cermeHta ST, ycknagHEHOTO MapoKCU3MOM
ibpunauii nepeacepab, NMBMHI, kapaioreHHUM LIOKOM.

3rigHO 3 MpOTOKONaMu HafdaHHs HeBigknagHol
ponomoru npu MKC, Ha gorocnitansHOMy eTani XBopuii
oTpumyBaB fodbamiHy rigpoxnopug 40 Mr B/B kpanensHo
10,5 mn 3a roguHy, HaTpito xnopug, — 200 Mn BHYTPiLLHEO-
BEHHO KpanenbHOo, eHoKcanapyH Hatpito 0,8 Mr migLLKipHo,
auetuncaniyunosy kucnoty — 250 mr per os, knonigo-
rpenb — 300 mr per 0s. IHy3ito fodamiHy rigpoxiopuay
OTpUMaB ni Yac TPaHCMOPTYBaHHA B iHTEPBEHLiiHe
igaineHHs KM «MOKML, MOP» (m. MonTasa).

[ig Yac nepBUHHOIO OrNAAY Ha cTaLioHapHOMY eTani
3aranbHU CTaH BU3HAYMIN SK TSXKKUKA, Y CBIAOMOCTI,
[OCTYMHWIA AN NPOAyKTUBHOTO KoHTakTy. Lkipa 6niaa,
XONoAHa, NOTOBUAINEHHS NiaBULLIEHE; BUOUMI CrMU30BI
obonoHku 6niai; Habpsikie Hemae. YacToTa anxaHHs —
18 3a xsunuHy, SpO, — 99 %, 3aauLKa amilaHoro
xapaktepy. Hag nereHaMu — CHUIN NepPKyTOPHUIA 3BYK,
ayCKynbTaTUBHO BE3WKynsipHe AuxaHHA. [lynbc Ha
NPOMEHEBVX apTepisix He BU3HaYaeTbCs. [epKyTopHO
MeXi cepusi He 3MiHeHi. AyCKynbTaTyBHO pUTM cepus
HenpasunbHui, 78—100 3a 1 XBUIMHY, TOHK ocnabneHi,
aptepianbHuin Tck — 90/60 MM pT. CT. Ha T iHGy3ii
ZonamiHy, oHaKkoBUI Ha 060X pykax. He BusBum na-
TONOri LNYHKOBO-KMLLIKOBOMO TPAKTY Ta CEYOCTaTEBOI
cuctemn. HesponoriyHuii ctatyc — 6e3 naTonoriyHmx
BiAXuneHb. Pesynktat ekcrnipec-aHanisy rrtoKo3u KpoBi
rntokometpoM —40 mmonb/n. Ha EKT, sika BUkoHaHa B
npuimMansHomy BigaineHHi o 15:50, Bu3HayeHa cibpu-
nsdis nepeacepab i3 YacTOTOK CEPLEBUX CKOPOYEHb
45-102 ypapis 3a xsunuHy, MBIMHIMM, HapocTaHHs
enesalii cermeHTa ST y BiaBefieHHax V,-V,, enesallis
ST >2 mm V-V .. Ha yac HagxomxeHHs He Byro
TEXHIYHUX MOXIMBOCTEN BUKOHATU €XOKapAioCKOMito 3
BU3HAYEHHSIM CTYNEHS 3HWXKEHHS CEPLIEBOTO iHAEKCY K
KpUTEPIto KapAioreHHoro LWokKy. MpusHaumnm aHania Ha
TPOMOHiH, MioKapaianbHy pakLito KpeaTuHdochoki-
Hasu (MB-K®K), GioximiuHuiA Ta enekTponiTHUI aHaniau
nnasmu Kposi.

MonepepHin aiarHos: 'KC (01.01.2020 p.) 3 enesalyi-
eto cermeHTa ST, MNBIMHII; roctpa niBoLLnyHOYKoBa He-
[OCTaTHICTb: kapgioreHHui wok, Killip IV (01.01.2020 p.);
napokcmsm ibpunauii nepeacepab, HOPMOCHUCTOMIYHA
dopma; CHADS2-VASc — 1 6an; HAS-BLED — 1 6an;
CH I; uykposui giabet 1 TMny, cTagis AekomneHcawlii;
keToauuaos (?); rinepkaniemis (?); ekcukos (?).

[JvdepenLinHui aiarHo3: rocTpun iHhapkT Miokapaa
MpaBoro LUMYHOYKa; CEepLEeBO-CYANHHUIA BapiaHT KeTo-
auuaosy.

PoGouuit giarHo3 MKC 3 enesauieto cermeHta ST
6a3yBaBcs Ha BiANOBIAHOCTI TakMM KpUTEPIsSIM: eneBallis
cermeHTa ST y Touui J Binblue HiX y ABOX CyMiXHUX
BiaBeneHHax = 0,25 mB (vonosik Bikom o 40 pokis),

Matonorisi. Tom 18, Ne 2(52), TpaBeHb — cepnienb 2021 p.



Case report

T5/MuH avR

1 Yi/wuE avR

872/ avr

T

EKI-o3Hak roctpoi MBMHMN, HasBHOCTI MapkepiB
MiokapZianbHOro NOLLKOMKEHHS Ta JOAATKOBUX Hecne-
UMiYHMX 03HakK [2,3], Wwo noTpebyBano NpoaoBKEHHS
AiarHOCTUYHOTO MOLLYKY iHGhapKTy Miokapaa, 3okpema
npaBoro LWnyHouKa. [liarHo3 KapaioreHHOro LLOKY 3yMOB-
NoBaB HeobXiaHICTb NepLIOYEProBOi AndepeHLianbHOI
AiarHOCTUKY 3 cepLeBO-CYANHHIM BapiaHTOM KeToauu-
JOTWYHOI MPEKOMM, L0 XapaKTepu3yeTbCsl NposiBaMu
cepLeBo-CyANHHOT HEAOCTATHOCTI: apTepianbHOo Fino-
TeH3iel, Taxikapaiet, 3aANLLKOI0, NOPYLLEHHAMU cep-
LIeBOrO pUTMY, B TOMY Yncni pibpunsieto nepeacepap.
ApUTMOreHHWI BapiaHT KapLioreHHOro LLOKY BUKITIOYMIN,
BPAxOBYKYM HOPMOCUCTONIYHY hopmy ibpunauii
nepencepab. Take NpUNyLLEHHS NiATBEPANIIOCS TaKoX

Pathologia. Volume 18. No. 2, May — August 2021

[0BOMi LWBMAKOK cTabinizaLieto remoguHamiky nig vac
iHcy3ilHOT Tepanii, Tomy He Byno HeobxigHOCTI B enek-
TPWYHIN kapaioBepcii.

[ouinbHoto BBaXanw AiarHOCTUYHY KOPOHapOaHrio-
rpadito B ypreHTHOMY nopsifky. 3a pesyrsratamm Kopo-
Haporpadii, iHTaKTHi KOpoHapHi cyanHu 6e3 Basocnasmy
(puc. 2).

Omxe, Hagani AiarHOCTUYHUIA MOLUYK CNPSIMOBaHWI
Ha MiATBEPAKEHHS anbTepHATUBHUX MPUYUH TSHKKOCTI
CTaHy navjieHTa: rinepriikemii, keToaunaoay, rinepkaniemi
Ta iHLWMX MOXIMBUX €NEKTPOMITHUX 3pYLUEHb, MPOsIBIB
€KCWKO3y — nepenyciM Anst NpaBuibHOrO BUOOpY Tak-
TUKW HafaHHS HEeBigknagHoi MeauyHol JonoMoru Ta
NiKyBaHHS.
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Puc. 1. EKT nauieHta T., 35 p.,
nif Yac HaXOMKeEHHS y cTavjioHap,
AR T 534 01.01.2020, 15:50.
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PiBeHb rnikemii (Ha yac HagxoOXeHHs — noHap
40 MMonb/n), BUSHAYEHWI Y pe3ynbTaTi eKCripec-TecTy,
[aB NigcTaBW NPUMYCTUTY NPULUHW MOPYLLEHHS FeMOAW-
Hamiku Ta iHdapkTonogioHoi EKT: rineprnikemito, keTto-
aunaos, AedilunT iHcyniHy, skui perynioe poboty Na*/K*
ATd-a3n, Ta, AK Hacnigok, enekTponiTHUIA aucbanaHc.
Tsbkka rinepkaniemist noTpedye HeBIAKNAAHOTO MiKyBaHHS,
arne BU3HAYeHHs PIBHS Kamitlo B pearibHuX NpakTU4HUX
ymoBax notpebye neBHOro yacy. Tomy nig Yac rocnita-
nisauii nauieHTy Npu3Haumnu Tepanito, CNpsMoBaHy Ha
NiATPUMKY reMOAVHAMIKW, 3BaX@toun Ha HEMOXIUBICTb
BCTAHOBWUTW diarHo3 6e3 gogatkoBMx MeTofdiB obcTe-
)KEHHS1, KOPEKLLIl0 BYNEBOAHOTO, B YMOBaxX OTpUMaHHS
€reKTPONITIB KPOBI — ENEKTPONITHOrO HanaHcy.

AK HeBigknNagHy MeauyHy LOMOMOry MpusHayanu
Taki npenapatv: apmacynii H 10 O B/B CTpyMMHHO
Ta iHQDy3iliHO B po3umHi rmioko3n 6 Of1 Ha roguHy, Haga-
ni — 10 Off B/B KpanenbHO Ha idioNOTIYHOMY PO34MHI
Ha roauHy npoTarom 3 roauH, fodaminy rigpoxnopus
40 vr B/B kpanensHo 10,5 Mn 3a roguHy, peocopbinakt
400 mn B/B KpanmmnuHHO, i30TOHIYHUIA PO34YMH HATPIO
xnopugy 400 mMn B/B KpannMHHO, METOKIONPamig 2 mn
B/B CTPYMUHHO. BHacnigok nikyBaHHS BXe B KaTeTEPHIN
nabopartopii oTpumanu ctabinisauito reMoguHamiku
Ta 0 16:40 Bigkntounnu godaminy rigpoxnopud. Ba-
30npecopHa niaTpumka Tpusana maibke 1 roguHy 10
XBWUINVH, BPaxoByloUumn iH(Y3ito Ha AorocnitanbHoOMy
eTani. AptepianbHuii Tuck — 120/90 MM pT. cT., yactota
cepLeByx ckopoyeHb — 70 3a XBUMWHY, pUTM MpaBuiib-
HUIA. AHTWaPWUTMIYHI 3ac06V He MpuaHadany [3], ockinbku
npunycTunu, Wwo 3miHn Ha EKI mornn 6yt 3ymoBneHi
rinepkaniemieto, a He ycknagHeHum nepebirom MKC, wo i
BUSABUNY MiZ Yac obecTexeHHs. BigHOBMNEeHHs CHYCOBOrO
putMy Ta perpecito 3MiH Ha EKI™ cnocTepiranu yepes 1
roguHy 20 xBunuH Big Yacy rocnitanisauii. Ha EKT, wo
BMKOHaHa nicnst kopoHaporpadii, 0 17:10 BcTtaHOBUAK:
PUTM CUHYCOBWI, YacToTa cepLeBux ckopodeHb — 80
ydapiB 3a XBUMUHY, BiOXUMEHHS €NEeKTPUYHOI oci cepus
BMiBO, BUCOKi 3arocTpeHi T, cermeHT ST Ha i3oniHii. MocT-
TaxikapAaianbHun CUHAPOM He crocTepirani.

3a paHumu nabopaTopHOro 06GCTEXEHHS
(01.01.2020 p.), 3aranbHWii aHani3 KpoBi: epuTpoOLM-
™ — 4,2 x 10'%/n, Hb — 128 r/n, WBWAKICTb OCigaHHs
eputpoumTiB — 3 mm/roa, nenkounTn — 20,87 x 10%n,
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Puc. 2. KopoHapoaHriorpadis.
|HTaKTHi KOpOHapHi apTepii.

nanuukosigepHi — 24 %, cermeHTosgepHi — 64 %; 3a-
ranbHWIA aHani3 cevi: rnoko3a+, 6inok —0,73 r/n, KETOHOBI
Tina — 15 mMmonb/n. BMICT rnoKo3W y BEHO3HIl KpOBi (0
16.20) —40,0 mmonb/n. BioxiMiyHuMIn aHani3 KpoBi: cevo-
BMHa — 13,9 mmonb/n, kpeatuHiH — 310 MKMonb/n, Xo-
nectepuH 3,86 mmonb/n, Tpurniuepuanm —1,9 Mmons/n,
ninonpoteian BMcokoi winbHocTi — 1,98 mmonb/n,
ninonpoTteign HM3bKoI WinbHocTi — 1,0 Mmonb/n,
TponoHiH — 0,944 wr/mn, MB K®K - 150,9 Hr/mn,
rnokosa — 44,1 mmons/n, Kanin — 7,2 Mmons/n,
HaTpin — 116 mMmonb/n, kanbuin — 1,98 mmons/n,
anaHiHamiHoTpaHctepasa — 42 Op/n, acnapraTtami-
HoTpaHcgepasa — 40 Op/n.

Pesynkrat nabopatopHoro 06CTeXeHHS, Lo OTpu-
MaHi Yepes Kinbka roguH nicns rocnitanisavii nawjieHTa,
nigTeepanny npuunHy EKM-3miH — Hacnigok rinepkanie-
Mii Ha TNi AediumnTy iHCyniHy Ta rinoBonemii. LlikaBum €
dakT nigsuweHHs MB KOK go 150,9 Hr/mn, Wwo mMoxHa
NOSICHUTW BXMBaHHSIM MaLi€eHTOM arikoroso BrpOOOBX
0CTaHHbOI 106V Nepen rocnitanisawieto (aHaMHECTUYHO)
[4]. AnkoronbHa iHTOKCKKaLis Morna nornmbnoBaTy po3-
BWTOK aumMao3y, KEToaumaoay, a oTxe rinepkaniemii, Mana
NPpsiMy KapZiOTOKCUYHY Zjto. Bce Le — Tpurepu po3BuTky
MOPYLUEHHS PUTMY B MaLlieHTa 3 BUCOKOKO iMOBIPHICTIO
(haTtanbHWX Hacniakie.

MpoTsirom 2 A6 cnocTepexxeHHst B nanati iHTEHCUBHOI
Tepanii BiAAINEHHs kapaionorii — CTaH i3 NO3NTUBHOK
KMiHIYHOW AMHaMIKO, 3 pEBEPCIE 03HaK ieMmil 3a
JaHumm EKT. FemoauHamiyHo nauieHT ctabinbHuin. JaHi
exokapgiockonii Big 02.01.2020 p.: nOpOXHWHK cepus
He 306iMbLUEHi, CKOPOTNMBA 3ATHICTb NIBOMO LLUMTYHOYKa
36epexeHa (B — 58 %), iMOBipHiCTb nereHeBoi rinep-
TEeH3ii — HK3bKa.

OtpumMyBaB nikyBaHHs: dhapmacyniH H 3a cxemoto
3rigHo 3 1060BOK AMHAMIKOK PIBHSA FMOKO3M KPOBI,
peocop6inakt 400 mn Ha goby, acnipuH-kapgio 100 mr/
[o6y, knonigorpens 75 mr/noby, eHokcanapuH HaTpito
0,4 mn nigLwkipHo agivi Ha poby, Hatpito xnopug 0,9 %
400 mn, Biconponon 1,25 mr/poby, eHananpun 2,5 mr/
[o0y, posysacTatuH 40 mr/goby, naHtonpason 40 mr/aoby.

OcTaTouHuMI ajarHo3: napokcyam dibpunsauii nepea-
cepapb, HopmocucTonivHa dopma (01.01.2020 p.) Ha Tni
KeToaumgosy, rinepkaniemil; BiJHOBIEHHS CUHYCOBOTO
putmy (01.01.2020); KAl (01.01.2020 p.): iHTaKTHi kopo-
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HapHi apTepii; CH 0 3i 36epexeHor0 CUCTONIYHOK PYHKL-
€to niBoro LwnyHoyka (PB 58 %, Exo KC 02.01.2020 p.);
LyKpoBwit aiabet 1 Tuny, Tskka popma, y cTagii Aekom-
neHcauii; ketoaumnpos (01.01.2020 p.); rinepkaniemis
(01.01.2020 p.); excuko3 (01.01.2020 p.); apTepianbHa
rinotensis (01.01.2020 p.).

Ockinbkn piarHo3 KC He nigTBepmxeHo, ckacysa-
NV NpU3HaYeHHs eHoKcanapuHy Ta knonigorpento. Ha
TpeTio JobY XBOPMIN NepeBeaeHNii B eHOOKPUHOMOTYHE
BigainexHs. MNig vyac nepebyBaHHsa y cTauioHapi nicns
BiJHOBIIEHHS1 CHYCOBOTO PUTMY apUTMii He peecTpyBanu
(puc. 3). BpaxoBytoun BUHWUKHEHHS MOPYLUEHHS PUTMY
Ha TNi 3BOPOTHUX CTaHiB KETOALMA03y Ta rinepkaniemii,
XBOPWIA He noTpebyBaB MpW3HAYEHHS aHTUAPUTMIYHOI

Pathologia. Volume 18. No. 2, May — August 2021

Tepanii. Brim Taki xBopi noTpebytoTb Harnsay ciMenHoro
nikapsl ANst KOHTPOITIO CEPLIEBOrO PUTMY, LLO HaBEAEHO
B pekomeHaauisx [5].

06roBopeHHs

CBoeyacHe BM3HaA4YEHHSs piBHS iOHIB Kanito y KpoBi Bifi-
rpano ofHy 3 KIOYOBUX PONEN B anropuTMi BedeHHs
xBoporo. Kanin cuposaTku KpoBi perynioeTbes gisionoriv-
HO, HOpPMaribHi 3HaYEHHS CTaHOBNATb 3,5-5,5 MMonb/n.
3rigHo 3 HacTaHoBaMKM €BPONENCHKOT paay peaHimallii Ta
HwpkoBoi acouiauii Benukoi BputaHii [6], rinepkaniemito
KnacudikytoTb 3a piBHEM CMPOBATKOBOTO Karito (K*): ner-
koro (5,5-5,9 mmons/n), cepeaHsoro (6,0-6,4 Mmonb/n)
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Puc. 3. EKT nauieHta T., 35 p.,
03.01.2020 p., 0 10:15. Putm cuny-
COBWI. Perpecisi naTonoriyHmx 3amiH.
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CTyneHiB, Tsxka (>6,5 mmons/n). PiseHb K noHap
5 Mmonb/n acouitoeTbCs 3 MiABULLEHOK CMEPTHICTHO, a
piBeHb Kanito y nnasmi 6inbLue Hix 5,5 Mmons/n noTpe-
Oye TepMiHOBOro BTpyyaHHst [6,7]. Tsbkka rinepkaniemis
3yMOBIMKOE HEOOXIAHICTb HEBIAKMAAHOTO NiKyBaHHS!, NpoTe
BU3HAYEHHS PIBHS Karnito B peanbHUX MPakTUYHUX yMOBaX
noTpebye yacy.

MigBMLLEHHS NO3aKNITUHHOI KOHLEHTpaLii kanito
BMMBaE Ha 30yAnMBICTb Miokapda Yepes 3MiHy piBHS
noTeHuiany crnokow kapgiomioyutie. BignosigHo oo
36inbLUEeHHs piBHA rinepkaniemii nporpecytoTb 3MiHM Ha
EKT. Bigomo, wwo HaibinbLw paHHst EKI-o3Haka rinepka-
niemii — nosiBa By3bKNX rOCTPOKiHLEBUX XBUMb T [7—10].
MakcumanbHi T-xBuni 3a3Bu4ail PeeCTpyroTb, Konu
KanieBi KOHLEeHTpaLji cTaHOBNSATb NoHag 5,5 Mmonb/n,
Halikpalue Bisyanisyloteest y I, Il Ta 3 V, no V, siase-
AeHHs1. Mpu 36inbLUIEHHI piBHSA Kanito NoHaz 6,5 MKMorb/n
peecTpyoTh postumnpernii QRS koMnneke, NofoBxXyeTLCs
PR-iHTepBan. EnektpodisionoriyHo Lie no3Ha4aeTbes K
3aTpUMKa BHYTPILUHLOLLMYHOYKOBOIO Ta BHYTPILLHbOME-
pencepaHoro npoBefeHHs. Tomy koMnnekc QRS moxe
HabysaTu Burnsay 6rokazau nNiBoi Ym NpaBoi HiXKKW Myyka
lica, Wwo cnocrtepirany B KNiHIYHOMY BUNagkKy, Lo HaBe-
ZeHuin. Ha BiamiHy Big natonorii B Hixkkax nyyka llica, B
pasi rinepkaniemii 3aTpuMka npoBeaeHHs 36epiraeTbea
npotsrom ycsoro komnnekcy QRS, a He Tinbku Ha no-
YaTKOBMX YU KIHLEBMX AiNsiHKaX, K BiabyBaeTbCs Npw
Grokapi niBoi YM npasoi Hixku nydka lica BignosigHO.
Konu piBHi kanito caratotb 8—9 MMOnb/N, akTUBHICTb
CMHYCOBOIO By3na 34aTHa CTUMYMoBaTH LUMyHOYKM 6e3
03HaK NepefcepaHoi aKTUBHOCTI, WO Ha3MBAKOTb CUHO-
BEHTPUKYMAPHOK MPOBIAHICTIO. 30yMKEHHSA Npu LiboMy
NPOBOAUTLCS MKBY3MOBVMMU LUMSIXaMU, HE MOLLMPIOETLCS
Ha nepeacepas Ta He BinbueaeTbea sk P xBuna Ha EKT,
LU0 TaKOX CriocTepirany Ha kapaiorpami B 06CTEXEHOTO
xBoporo. EKI-o03Haku dyHKLii cMHycoBOro Byana, Konw
HEMae nepefcepaHoOi aKTUBHOCTI, MOXYTb ByTh NogibHi
[0 LUMYHOYKOBOI Taxikapaii, BpaxoBytoum BiACYTHICTbL P i
po3LumpeHHs komnnekcy QRS. Y pasi nigBuLLEHHS piBHSA
rinepkaniemii Hagani cuHycoBy CTUMYNAUito GinbLue He
CrnocTepiratTb, NACKBHI aTPIOBEHTPUKYNSPHI Nercmei-
KepW 3iNCHIONTb eneKTPOCTUMYMALIII0 Miokapaa (npu-
CKOPEHWIA aTPIOBEHTPUKYNAPHUIA pyuTM), kKomnnekc QRS
NPOLOBXKYE PO3LUMPIOBATUCA Ta 3MMBAETLCS 3 XBUIEHD
T, yTBOPIOKOYM KNacU4Hy CUHYCOIAanbHY KpUBY, MOXIBI
ibpunauia wnyHoykis Ta acuctonis [10].

3a pesynbratamm 06CTEXEHHS XBOPOrO, BU3HAYUMU
KOMBiHaLLito MPUYMH — KEToaLMA03, MOPYLLEHHS BHYTPILL-
HBOKMITUHHOTO TPAHCMOPTY Karnito Ha (hoHi MeTaboniyHoro
aumaoay (Kketoaumaos, ankororibHa iHTOKCUKaLlis) Ta eKcu-
Ko3y. [iNepoCMONAPHICTb | AedilmnT iHCYNiHY HacaMnepes,
BiZNOBiAAOTL 32 TPAHCLENIONSPHE CNPsSIMyBaHHS Karito 3
KIMITUH y NO3aKIMITUHHY PiAyHY; 3MIHUTY Lie MOXKHA LLTISIXOM
yBeEHHS piguH Ta iHcyniHy [6,7,11-13].

OnOMH 3 OCHOBHVX MEXaHi3MiB perynsuii HaanuLuky
K* — npogykuisi iHCyniHy, Wo HeobXigHWA ans po6oTu
Na*/K* AT®-a3u Ta opMyBaHHS TpaHCMeMBpPaHHOMo
noTEeHLjany Crokoto, Aji kapaiomioumTie. 3aCTOCYyBaHHS
aHTMapuTMiYHWMX npenaparTis, nepegycim Il knacy, B
ymoBax AedilmTy iHCYMiHy Ta Ha Tni rinepkaniemii Moxe
nornubnoBaTy enekTPONITHI 3pyLLEHHS Ta MPU3BOAUTU
[0 BUHUKHEHHS (haTanbHUX apuTMin. Tak, 10 OCHOBHUX
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enekTpodisionoriyHnx edexTiB amiofapoHy HanexwTb
36inbLLEHHS TPMBANOCTI TPETLOI hasv noTeHujany Aii (pe-
nonsipu3adii) Ta edpekTBHOrO pedppakTepHoro nepiogy
Lnsxom bnokaaw kaniesux kaHanis. Ha EKI™ ue moxHa
BMU3HAYMTV 32 NOAOBXeHHAM iHTepeany QT. AmiogapoH
Takox 6rokye HaTpiesi KaHanw, Lo NPU3BOAMUTbL 4O NOAOB-
*eHHs chaau 0 noTeHujany Aii Ta, BignoBigHO, yNoBiNbHEH-
Hsl NPOBIAHOCTI, po3wWwupeHHst QRS, a Takox 30iNbLIEHHS
B Yaci hasu 4 noteHuiany aii, TO6To ocnabneHHs gyHKuji
aBTomatuamy. Kpim Toro, amionapoH Grokye kanbLiesi
kaHanm L-Tvny, Lo 3yMOBIOE MOrO BNAWB Ha CUHYCOBUI
Ta AV-By3nu. Y pesynbraTi 3MEHLLYETbCA aBTOMAaTU3M
CMHYCOBOrO BYy3na N ynoBinbHOETbCA puTM. OTXe,
3aCTOCYBaHHS aMioAapoHy y XBOPYX i3 rinepkaniemieto
noripLuye TpaHcMeMBpaHHUIA PEBEPC iOHIB, MOTEHLtoE
poswmpeHHs QRS, nogosxye penonspusadiio, 3SMeHLLYe
aBTOMATU3M CHHYCOBOrO By3na TOOTO MiABULLYE PU3KK
po3BUTKY thatansHUX apuTmii Ta acuctonii [9,10].

MeTa nikyBaHHsi rocTpoi rinepkaniemii — 3anobiraHHs
Y MiHiMi3aList enekTpodisionorivHoi il Ha cepLie Hagmip-
HUX KOHLIEHTPALN Kanito Ta 3HMKEHHS PU3NKY PO3BUTKY
hatanbHux aputmin [6,7,9,11-13]. MauieHTn 3 TsHKKo
rinepkaniemieio MatoTb OTPUMYBATH:

— KanbLji (BHYTPILUHBOBEHHO) — (DYHKLIOHAMNBHMIA
aHTaroHiCT Kanito;

— iHCyniH (BHYTPILLHBOBEHHO, 3a3BK4Yal pasoMm i3
TTIIOKO30K0) — ANS CNPsIMyBaHHS NO3aKNITMHHOIO Kanito
Y KMiTUHK;

— B2-aroHicTy;

— Tepanito, sika cnpusina 6 LWBMAKOMY BUAANEHHIO
HaOnWLLKy Kanito 3 opraxiamy (NeTnboBi Yv TiasuaHi Ajy-
peTuky abo LNYHKOBO-KULLKOBY KaTiOHOOOMIHHY CMORY,
AKLLO LWBMAKICTb Ky6oukoBoi tinbTpavii cTaHoBUTb 45
mn/xe/1,73 M?, reMogjaria Ha Tri 3HKEHHS KyOGOo4KOBOT
cinsTpauii MeHLwe Hix 15 mn/xs/1,73 m2).

Kanbuin moxHa BBOAMTY Yy hOpMi rMoKoHaTY abo
xnopuay kanbuito. Ane ioHu KanbLito — oguH i3 dak-
TOpIB 3ropTaHHs KPOBi, CTUMYIIOKOTb YTBOPEHHS TPOM-
6onnacTtuHy, nepeTBopeHHst NPoTPOMBiHy Ha TPOMOIH,
nonimepusauito idbpuHy. B odiviiHin iHCTpykuii fo
npenapartis [14,15] rinepkoarynauis, CXMnbHICTb 0 TPOM-
60YTBOPEHHS Ta BUPaXXEHWIA aTEPOCKIEPO3 i3 SBULLAMM
apTepianbHOi OKNH3ii HaBedeHi K MPOTUNOKa3aHHS,
TOMy NpenapaTy kasbLiito He MOXHa NpU3HaYaTy XBOpUM
i3 npunyLeHHam npo po3sutok KC, gk y kniHiYHOMY
BUMaZKY, L0 HABEAEHMIA.

IHransuinKi B-aroHicTn gjitoTb BNpoaosx 30 XBUNKH,
CMPUSIOTL NEePepo3noAiny CUPOBATKOBOTO Kanito y BHY-
TPILLHBOKMITUHHUIN NPOCTIP, ane He 3MIHIKTb 3aransHKi
piBeHb kanito B OpraHiami. Y Hawomy KniHiYHOMY BUNaaKy
Lifo rpyny npenapariB He MoxHa 6o npusHayaTu sik 3acio
HEBIAKNaAHOI JoNoMOry Yepes Taki NobiyHi edpekTy, Sk Ta-
Xikapgisi, rinepriikemis Ta NiABULLEHHS NakTaTy B nnasmi.
3a faHnmu nicnsipeecTpaLiiHoro 3acTocyBaHHs canboy-
Tamony Ta 3rigHo 3 onyonikoBaHWMU BiZOMOCTSIMU, € pia-
KiCHI BUNaZK1 BUHMKHEHHS iLueMii Miokapaa, acoLliioBaHoi
3 3acTocyBaHHAM canbbyTtamony [16]. MpoTunokasaHui
canbbyTamon TakoX y pasi ankorornbHoi iHTOKCHKaLli,
konu € rinepkarexonamiHemisi. KopoTkouacHe 3acTocy-
BaHHS nepoparnbHoro 6ikapboHaTy HaTpilo MOXIMBE Ans
NPUCKOPEHHS1 BUBEOEHHS Kanito BHACMIZOK 0o ekckpewii
3 Ceyelo y mauieHTiB i3 cynyTHIM MeTaboniyHMM auupo-
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30M (TiNbKM Mig KOHTpOeM nabopaTopHKX NOKA3HUKIB).
Brparty kanito Hupkamm MoxHa NOTEHLiKOBaTV BBEAEHHSIM
neTnbOBKX AjypeTukiB (Hanpuknag, dypocemigy), ane
Lie MPOTUMOKa3aHo B YMOBAX FiMoBOMeMii, K y HaLloMy
KniHiYHOMY BMNaaKy. EKCKpeLito kanito 3i LLmyHKOBO-KLL-
KOBOrO TPakTy AocsralTb 3a [OMOMOTOK MOMCTUPEHY
CynbOoHaTy HaTpilo, KU 3B’A3YE Kani y TOBCTIN KMLLILLi
B 0OMiH Ha HaTpil. AKLLO NiKyBaHHS MEOUKAMEHTO3HUMU
npenapatamMu He epeKTUBHE, MaLliEHTIB NEPEBOASTL Ha
remogjania abo nepuToHeansHUI Ajania. Y KniHivHOMY BU-
nagkKy, LLO HaBeAEeHUI, NpaBuIbHA TakTUKa, sika obpaHa
YEeproBuM nikapem, — 3acTocyBaHHs iHy3iiHOT Tepanii
Ta iHCYniHY, LLIO CIPWANO BiJHOBMEHHIO CYHYCOBOTO PUTMY,
HopManisaLlii piBHS Kanito Ta rnoKo3W B CUPOBATLL KPOBI.

Y CLUAy 2015 p. po 3acTocyBaHHS 4115 NiKYBaHHS ri-
nepkaniemii cxaaneHo kaTioHOOBMiHHY CMOITy nonicTMpOn
cynbghoHart kanbuijto — natupomep (Veltassa, Kanimerir,
Kowa Company Ltd, AnoHist). Matupomep — cpepnyHun
Heabcopbytounit opraHivyHuiA nonimep, chopMOBaHUI K
MOPOLLOK AN CyCneH3ii, ki 38’A3ye kaniit y TOBCTIN
K/ B 0OMiH Ha KanbLii; npenapat He BCMOKTYETbCS
[9,17]. IHWM NpenapaT — umKrocunikat HaTpiko LIMPKOHI0
(ZS-9; Lokelma), apcopbeHT, Skt He BCMOKTYETbCS,
3B'3y€e iOHW Kkanito. Ha Tni oro 3actocyBaHHsa pifwe
PO3BMBAOTLCSA NOPYLLUEHHS 3 BOKY LLIMTYHKOBO-KULLKOBOTO
TPaKTY N ENEKTPONITHI MOPYLLEHHS, ane MOXYTb BUHWKATK
Habpsiku [7].

BucHOBKU

1. Tinepkaniemia mMoxe ycknagHioBaTh nepebir
AdekomneHcosaHoro L[, wo Ha EKI peectpytoTb sk
Taki 3MiHU: 3arocTpeHHs 3ybus T, BigcyTHiCTb 3ybus P,
poswmpeHHs komnnekcy QRS, eneauis cermeHta ST
npu 3HayHOMy miABuMLEeHHi K*, cuHycoiganbHa kpuea
3 NMepexoaoM B acucTomit. Y KMiHIYHIA npakTuui Taki
nposiBu rinepkaniemii MoxyTb Mackysatucsa nig [KC i3
NOpYLLEHHsM pUTMY Y BUrMsAi dibpunauii nepencepab
abo LuNyHOYKOBOI Taxikapaii.

2. CeoevacHa mpaBurbHa AdiarHocTuka AEeKOMMeH-
cauii LykpoBoro giabeTty, rinoBonemii Ta rinepkaniemii
y KMiHIYHOMY BMNagKy, WO HaBedeHun, fana 3mory
06paTn NpaBunbHY TaKTUKY HEBiAKNaZHOI LOMOMOrM Ta
NiKyBaHHS.

3. AHTnapuTMivHi npenapatu |ll knacy He MOXHa 3a-
CTOCOBYBATH B NALiEHTIB i3 rinepkasniemieto, 3Baxaroum Ha
Kkanin-6rokysanbHi BNacTMBOCTI Ta MOXIIMBICTb PO3BUTKY
datanbHUX apuTMin.

4. [ina ypreHTHOro 3HMxeHHs piBHA K* peko-
MeH0BaHO BUKOPUCTaHHS B/B iHCYMiHY Ta rnoko3u,
[2-aroHicTiB, npenapartiB KanbLito, y AesKUX BUNagKax
JouinbHa fiypeTuyHa Tepanis NeTnb0BUMY iypeTrkamm.
Y kniHiYHOMY BUNaaKy, Sk HaBenu, 3acid HeBigknagHoi
[OMOMOrn — iHQy3ia iHCYMiHy Ta FMOKO3K, WO He MaB
NPOTMNOKa3aHb.
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