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Llenb pa6oTbl — 13y4nTb 0CO6EHHOCTH MMMYyHOTrUCTOXMMUMYECKoN akenpeccin VEGF-A, VEGFR-1, VEGFR-2 n CD34 Ha |,
I, 111, IV cTapgumsx (pTNM) pa3suTtvst kKonopekTanbHON ageHoKapLIMHOMBI.

Matepuanb! v meTogbl. MNpoBeaeHO NaToMOPdONOrMYECKOe U MMMYHOTUCTOXMMUYECKOE UCCREeAoBaHNE OnepaLyioHHOro
maTepuvana konopekTtansHo ageHokapumHomel (KPA) 40 naupenTos — |, I, 1l v IV ctagum, no 10 cnyyaes B Kaxgoi rpynne.

Pesynbrathbl. YCTaHOBNEHa TeHAEHLMS k Bo3pacTaHuto akcnpeccun VEGF-A n VEGFR-2 npv nporpeccupoBaHumn KPA ot | k
IV ctapgun (VEGF-A- 37,80 (30,22; 56,89) YEOIT Ha | ctaguu, 88,50 (63,00; 115,00) YEONM Ha Il ctapguu, 79,34 (63,14; 84,99)
YEOI Ha lll ctagwmw, 84,69 (80,66; 110,28) YEOTI Ha IV ctagum; VEGFR-2 — 52,75 (39,14; 70,22) YEOI Ha | ctagum, 82,71
(63,14; 111,19) YEOI Ha Il ctagum, 104,17 (96,04; 111,02) YEOM Ha Il ctaguw, 99,91 (86,15; 120,29) YEOI Ha IV cTagun).
Mokasatenu akcnpeccun atnx Mapkepos koppenupytoT B |, Il v Il ctagusax passutus KPA (r = 0,95, r = 0,69, r = 0,85). Ycra-
HOBMeHo, 4To akcnpeccus VEGFR-1 oTCyTCTBYET B HEM3MEHEHHOW CIIM3NCTON 0BONOYKE TONCTOM KULLKK, @ Takke B TkaHn KPA
| cragum passutusa. Ha nocneaytowmx 1, Il v IV ctagusx nporpeccupoBanus KPA B kneTkax CTpOMbI ONyXonu onpegerneHa
akcnpeccust VEGFR-1 npu 0TCYTCTBMM CTAaTUCTUYECKW 3HAUMMON pasHuLbl Mexay ee nokasarenamu. Koppensuum mexay
nokasarenamm akenpeccun VEGFR-1 1 Apyrnx nsydeHHbIX MapkepoB OTCYTCTBYHOT. [NIOTHOCTL pacnpefeneHns MUKpoCoCy/aoB,
oueHeHHast no akcnpeccun CD34, 4OCTOBEPHO He OTNIMYAETCS Ha Kaxaom 13 cTaauii nporpeccupoBaHust KPA. YcTaHoBReHb!
npsiMble KOPPensLmMM Mexay NNOTHOCTLI0 pacnpeaeneHuns MyukpococynoB u akcnpeccuen VEGF-A (r = 0,70) n VEGFR-2
(r=0,69) B KPA Ill cTaguu, nnoTHOCTLIO pacnpefeneHns Mukpococyaos 1 akcnpeccueit VEGF-A B KPA IV ctagum (r = 0,69).

BbiBoabl. Skcnpeccust VEGF-A n VEGFR-2 Bo3pacTaeT npu nporpeccupoBaHni KONopeKkTanbHOW ageHoKapLmMHOMBI OT | K
IV cTagum, npy 9TOM MaKCMarnbHbIN «CKa4OK» YPOBHEN UX SKCMPECCUM YCTaHOBMEH npu nepexofe oT | ko |l ctagum pa3sutus
KornopekTanbHON afeHoOKapLIMHOMBI, YTO MOXET OblTb CBA3aHO C aHOMarbHO BO3pacTatoLen akTUBHOCTbI0 KRAS.

ImyHoricToximiuHa xapakrepuctuka ekcnpecii VEGF-A, VEGFR-1, VEGFR-2 i CD34
Npy1 nporpecyBaHHi KOAOPEKTaAbHOI aAeHOKapLUHOMM

M. A. lUnwikiH

MeTta po6oTu — BMBUMTY 0COBNMBOCTI iMyHoricToximiuHoi ekcnpecii VEGF-A, VEGFR-1, VEGFR-2 i CD34 Ha |, II, lll, IV
cragisx (P TNM) po3BuUTKy KONopeKTanbHOi afieHOKapLYHOMM.

Matepianu Ta meToam. BukoHanu natomopdhonoriyHe Ta iMyHOriCTOXiMiYHE JOCTIMKEeHHSI onepaLinHoro matepiany Komno-
pekTanbHoi ageHokapuyHomu (KPA) 40 nauienTis — |, II, Il Ta IV ctagin, no 10 BUnagkKiB y KOXHiN rpyni.

Pesynbratn. HaseHa TeHaeHuis 0o 3poctanHs ekcnpecii VEGF-A i VEGFR-2 npw nporpecysanHi KPA Big | go IV cragii
(VEGF-A - 37,80 (30,22; 56,89) YOOLL Ha | cTagii, 88,50 (63,00; 115,00) YOOLY Ha Il cTagii, 79,34 (63,14; 84,99) YOOL,
Ha Il ctapii, 84,69 (80,66; 110,28) YOOLL Ha IV ctagii; VEGFR-2 - 52,75 (39,14; 70,22) YOOLL Ha | cTagii, 82,71 (63,14;
111,19) YOOLL Ha Il cTagii, 104,17 (96,04; 111,02) YOOLL Ha Il cTagii, 99,91 (86,15; 120,29) YOOLL Ha IV cTagii). lMo-
Ka3HWKM ekcnpecii umx mapkepis kopentotoTb y |, 11 i 1l cTapisx poasutky KPA (r = 0,95, r = 0,69, r = 0,85). BctaHoBunm,
wo ekcnpecis VEGFR-1 BigcyTHs B He3MiHeHil Crn3oBiii 060MO0HLI TOBCTOI KMLWKKM, @ Takox y TkaHuHi KPA | cTagii pos-
BuUTKy. Ha HactynHux II, lIl'i IV cTagisx nporpecyBaHHs KPA y kniTuHax CTpoMu nyxnuHu BudHaumnu exkcnpecito VEGFR-1
3a BifCYTHOCTi CTaTUCTUYHO 3HAYYLLOI Pi3HMLi MiX ii nokasHukamu. Kopensiuii mix nokasHukamu ekcnpecii VEGFR-1 Ta
iHLWKX JocnimKyBaHWX MapkepiB BiacyTH. LinbHICTb po3noginy mikpocyauH, nigpaxoBaHa 3a ekcnpecieto CD34, BiporigHo
He Bigpi3HAnach Ha KOXHii 3i ctagin nporpecyBanHst KPA. HasBHi npsami kopensauii Mix LWinbHICTIO po3noginy MikpocyauH
Ta ekcnpecieto VEGF-A (r = 0,70) i VEGFR-2 (r = 0,69) B KPA Ill cTagii, winbHicTio po3noginy MikpocyauH Ta ekcrnpecieto
VEGF-A B KPA IV cragii (r = 0,69).

BucHoBku. Exkcnpecis VEGF-Ai VEGFR-2 3pocTae npu nporpecyBaHHi konopekTansHoi ageHokapumHomu Big | go IV cTagii,
MaKcMManbHWUA «CTPUOOK» PIBHIB iXHBOT eKcnpecii cnocTepirany npy nepexogi Big | fo Il cragii po3suTKy KonopekTanbHoi
afieHOKapLMHOMMU, L0 MOXE MOB’A3yBaTNCS 3 aHOManbHUM 3pocTaHHAM akTuBHOCTI KRAS.

Immunohistochemical study of VEGF-A, VEGFR-1, VEGFR-2 and CD34 expression
in colorectal adenocarcinoma progression

M. A. Shyshkin

Aim - to study VEGF-A, VEGFR-1, VEGFR-2 and CD34 immunohistochemical expression on the I, I, lll, IV stages (pTNM)
of colorectal adenocarcinoma development.
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Materials and methods. Pathomorphological and immunohistochemical studies of surgical material of colorectal adenocar-
cinoma (CRA) from 40 patients (I, Il, Ill and IV stages, 10 cases in each group) were conducted.

Results. There is a tendency to increasing expression of VEGF-A and VEGFR-2 during the CRA progression from | to IV stage
(VEGF-A 37.80 (30.22; 56.89) CUOD on | stage, 88.50 (63.00 ; 115.00) CUOD on |l stage, 79.34 (63.14; 84.99) CUOD on lll
stage, 84.69 (80.66; 110.28) CUOD on IV stage; VEGFR-2 — 52.75 (39.14; 70.22) CUOD on | stage, 82.71 (63.14; 111.19)
CUQOD on Il stage, 104.17 (96.04; 111.02) CUOD on lIl stage, 99.91 (86.15; 120.29) CUOD on IV stage). The expression
indices of these markers correlate in CRA stages |, Il and Il (r = 0.95, r = 0.69, r = 0.85). It is established that VEGFR-1 is
not expressed in unchanged mucous membrane of the large intestine, as well as in samples of CRA stage |. On subsequent
II, Il and IV stages of CRA progresson the marker is expressed by stromal cells, but there is an absence of statistically sig-
nificant difference between the expression indices. There are no correlations between expression indices of VEGFR-1 and
other studied markers. The microvascular density assessed by CD34 expression is not significantly different on each of CRA
progression stages. There are direct correlations between microvascular density and VEGF-A expression (r = 0.70), and
VEGFR-2 expression (r = 0.69) in CRA Il stage, microvascular density and VEGF-A expression in CRA IV stage (r = 0.69).

Conclusions. Expression of VEGF-A and VEGFR-2 increases with the progression of colorectal adenocarcinoma from stage
I to stage IV, with a maximum “jump” of the expression levels from stage | to stage Il of colorectal adenocarcinoma, which may

be due to abnormally increasing KRAS activity.

Pa3BuTre konopekTanbHon ageHokapumHombl (KPA)
CBSI3bIBAIOT C HAKOMNEHUEM FEHETUYECKMX ansTepaLmi
B 3NUTENManbLHOM NracTe TOMNCTON KULWKK. [TonoMKu Ha
reHEeTNYECKOM YPOoBHe 06eCneymnBatoT Bo3pacTaHme npo-
nudbepaLm ¢ yrHeTEHWEM anonTo3a KMNeTok, YTO CIYyXUT
KIKOYeBbIM MEXaHM3MOM PasBUTUS HEMETaCTaTUYECKON
onyxonu. OfgHaKo Ha MOMEHT YCTaHOBMEHMS AnarHosa
KPA y 20 % naumeHTOB 0BHapyxuBatoT MeTacTasbl B
neyenu, a'y 20-30 % GonbHbIX MeTacTasbl B neveH 0b-
HapyX1BatoT cnycTs 6—12 MecsLeB Nocrne peekuuy nep-
BUYHOW onyxonu. MATUNETHSSA BbhKMBAEMOCTb NALMEHTOB
¢ anarHosom KPA | ctagum coctasnseT 80-90 %, a npu
HanM4mm oTaaneHHbIX Metactasos — vk 10-20 % [1,2].
91 faHHble 0bycrnaBnMBatoT akTyarnbHOCTb U3yYeHus
BOMPOCOB, CBSA3AHHLIX C MOMEKyNSApHO-reHeTUHECKMU
OCHOBaMM MeTacTaThuyeckon ctagum passutus KPA,
OTBEThI HA MHOIVE W3 KOTOPbIX ELLE He HaliaeHbI.

Mo AaHHbIM HayyHOW NUTEpaTypsl, NatoreHeTnde-
CKvie myTu pasBuTns MetacTatudeckoro KPA BknovatoT
curHarbHble Kackazbl, KOTOpbIE ONOCPEA0BAHHO aKTHBY-
pyroTCA peLenTopamm K anMaepManbHOMY U BaCKYNo-aH-
fotenvansHomy daktopam pocta (EGFR n VEGFR) [3].
BHyTpuKneTouHble curHaneHble nyT EGFR BoBneyeHs! B
PErynsALMIO XN3HEHHOTO LIMKIa KIETOK, COXpaHeHWe nm
Xe MoanduKaLmio NX (eHOTUMNMYECKUX CBOVICTB, @ Takke
B psif, Apyrvx npoLieccoB. CurHanbHble kackagsl VEGFR
OTBEYAIOT B MEPBYI0 04EPEeAb 3a HEOaHIMOreHes — Npo-
Lecc obpasoBaHms HOBbIX cocyaoB. HoBooGpa3oBaHHbIe
cocyfibl He TONbKo obecneyrBatoT TPOhUKy OnyXoneBom
TKaHW, TPaHCnopT NPoayKToB MeTabonunama, HO v Cry-
XaT NyTsAMW pacnpoCTPaHEHNs OMyXOneBbIX KIETOK, UX
MUrpaLmnm B CUCTEMHbI KPOBOTOK [3,4].

Cewmeiicteo monekyn VEGF BkrnroyaeT 5 rmukonpore-
nHoB (VEGF-A, VEGF-B, VEGF-C, VEGF-D n PIGF)un 3
peuentopa (VEGFR-1, VEGFR-2, VEGFR-3). VEGF-A—
KMOYeBOW NPOAHTUOTEHHBI (PAKTOP B OHKOreHese,
OCHOBHbIM peLenTopoM Ans kotoporo cnyxut VEGFR-2.
Okcnpeccua VEGFR-2 knetkamm KPA onucaHa B psine
uccnenoBaHui [4-6], ogHako JaHHble 06 ypoBHE ero
3KCMPECCHN BapbMPYIOT OT BLICOKOTO [4,5] 0O HM3KOro
[6], a yacTota o6HapyxeHus akcnpeccun VEGFR-2 pa-
koBbIMY KneTkamu BapbupyeT ot 100 % [5] po 50-80 %
onyxonen [4]. 3Haummocte VEGFR-2 B MexaHu3max
nporpeccun KPA He BbI3blBaET COMHEHUI, MOCKOMbKY
nokasaHa 3aBMCUMOCTb Mexay akcnpeccuen VEGFR-2
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1 BbDKVIBAEMOCTbIO PAKOBBIX KITETOK, YyBCTBUTENBHOCTHIO
UX K Xummotepanum [7], a Takke akcnpeccuen VEGFR-2
1 A epeHLMPOBKO PaKOBbIX KIETOK B HANPaBNeHUN
aHpoTenuoumnToB [4]. Ponb VEGFR-1 auckyTupyeTtcs.
Cuutaercs, yto B ycrnosusix Hopmbl VEGFR-1 cnyxut
«NPUMaHKOW», CBA3bIBAS U CEKBECTPUPYS MONEKyIbl
VEGF-A, npenstcTBysl TeM CamMbiM WX CBSI3bIBAHUIO C
VEGFR-2 [8]. OgHako, B Hay4HOI nuTepaTtype MMetoTCst
[aHHble 0 noBbiLLeHHoM akcnpeccun VEGFR-1 npu ony-
XOMeBOM pOCTe, KOTOpast acCoLMMPYETCs C akTMBaLMEN
HeoaHruoreHesa [9]. VEGFR-3 yyacrtsyet B perynsuum
numdpaHrroreHesa B HopMe U Npu psge 3abonesanun,
BOBEKAETCS B PETYNALMIO aHMVIOreHe3a NCKIIOYNTENBHO
B YCMOBUSX ONYX0ONeBoro pocta [8].

NS n3y4eHns aHrmoreHesa B OMyXOMnaX Takke npu-
MEHSIOT 13BupaTenbHbIe MMMYHOTMCTOXMMUYECKVE Map-
kepbl aHaoTenmouwmToB: CD31, CD34, CD105 u gp. C nx
CrONb30BaHNEM OLIEHMBAIOT MIOTHOCTb MUKPOCOCY/OB.
CD34 — monekyna MexKIETO4HON aareani, SKCrpeccuio
KOTOPOV1 OTMEYAIOT Ha MOBEPXHOCTY psifia KIETOK, BKIKoYast
He TOMbKO 3perble AHAOTENMOLMTBI, HO 1 UX KINETKW-Npea-
wectBeHHuk [10]. Takum 0bpasom, ncnons3osaHne CD34
MO3BOIISIET YCTAHOBUTL Kak HOBOODpa3oBaHHbIE COoCyabl,
Tak 1 3penbie Mukpococyapl onyxonu. OBHapyxeHsl
Koppensaumm mMexay nokasarensamu skcnpeccum CD34 u
BbiKMBaeMocTbio BonbHbIX KPA, a Taioke KnHUKo-Mop-
¢onorunyeckmmn xapakrepuctukamu KPA [10,11].

B psige pabot usyyeH Bonpoc 0 B3aMMOCBSA3aHHOM
ponu peuentopoB VEGFR n EGFR B kneTkax KPA
[12—-14]. MokasaHo, 4to adpcekTbl VEGFR He orpaHnyu-
BaOTCS NULLb perynsumen HeoaHrvoreHsa. Penentopbl
VEGFR obnagatot Takke CnocobHOCTBIO K perynsumm
aKTMBHOCTY (3anycKy ayTothochopunnpoBaHns) Apyrnx
TUPO3MHKMHA3HBIX peLenTopoB, Bkovas EGFR, RTKs,
cMET, cnepoBartenbHo, U K akTYBaLMmM NOAYUHEHHBIX CUr-
HanbHbIx NyTen (AKT-kackag). Takum obpasom, VEGFR
BOBEKAOTCS B perynsumio nponudepauv n guddepen-
LIMPOBKW, BbIKMBAEMOCTY KIETOK, a Takke peanuaaumuu
¢heHOTVNA, MHBA3MBHbBIX CBOWCTB U MUrPaLMM PakoBbIX
kneTok [12—14]. iccnenoBanwi, NOCBALLEHHBIX U3YYEeHWO
B3aumopenicteus VEGF n CD34 B KPA, B gocTynHom
Hay4YHOWN nuTepatype He HanaeHo. dkcnpeccus CD34
n VEGFR B KPA n3yyeHa B otaenbHbix pabotax [15],
O[HaKO acreKTbl B3aMOAENCTBUS faHHbIX MONEKYN He
paccmarpuanm.

Key words:
colorectal cancer,
neovascularization,
pathologic, Vascular
Endothelial Growth
Factor A, Vascular
Endothelial Growth
Factor Receptor-1,
Vascular Endothelial
Growth Factor
Receptor-2,

CD34 Antigen.
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OpuriHaAbHI AOCAIAXKEHHS

LieAb pa6oTbi

M3yuntb 0COBEHHOCTM UMMYHOTUCTOXMMWUYECKOW IKC-
npeccun VEGF-A, VEGFR-1, VEGFR-2 n CD34 Ha |,
I, 1, IV cragusax (pTNM) passuTus konopektanbHo
aAeHOKapLHOMBI.

MaTepMaI\bI U MeToAbl UCCAEAOBAHUA

lMpoBeaeHo NaToMOPONOrMYECKOE 1 IMMYHOMCTOXMMUYE-
ckoe (MMX) nccneposanme onepaumorHoro matepuana KPA
40 naupeHTOoB. Ha 0CHOBaHUM pe3yrnsTaToB natoMopdonor-
YeCKOro UCCTeNoBaHws, yUUTbIBas AEVCTBYHOLLYIO Kraccudu-
kaupto pTNM [16], chopmupoBaHbl 4 rpynnbl HabMaeHuIA,
Kabkaas v kotopbIx BknkodaeT 10 criyvaes: | crama (T, ,N, M),

Ilcragusa (T, N,M,), lllcragna (T, , N, ;M) IV ctagua (T, N, ,
M, ). B ka4ecTBe rpyrinbl KOHTPOA UCTOMBE30BAH CEKLIMOHHIN
matepuan — 10 (parMeHTOB CTEHKU AUCTasbHOM TONCTON
KVLLIKV OBBIYHOW MCTONOMNYECKON CTPYKTYPbI.

Kycoukn onepaLroHHOrO 1 CEeKLMOHHOMO Matepuana
dukemposanm B 10 % 3abychepeHHOM chopmaniHe 1 3anu-
Baru B napadovH. OCOBEHHOCTY TCTOMNOMAYECKONO CTPOEHNS
uccnenyembix 06pasLoB 13yyanu B Cpe3ax, OKPaLLEHHbIX
reMaToKCUIIMHOM W 303nHOM. UIMX-vccnenoBaxne nposo-
JWnM No CTaHZAPTHON METOAMKE, NMPedyCMOTPEHHOI Npo-
13BoaMTENEM aHTuTen. Icnonb30Bany MOHOKMOHAMbHbIE
aHtutena VEGF Ab-3 (Clone JH121; Thermo Scientific,
USA), nonuknoHanbHble aHtutena VEGFR-1Ab-1 (Thermo
Scientific, USA) n VEGFR2 Ab-1 (Thermo Scientific, USA),
MOHOKNoHanbHble aHtutena CD34 (Clone QBENd/10;
Thermo Scientific, USA), a Taioke cuctembl BU3yanuaaumm
EnVision FLEX ¢ anamuHo6eHsnagnHom (DAKO, USA).
Pesynbratsl VIMX-ccnenoBanns oLgHWBanm B MKPOCKome
Axioplan-2 (Carl Zeiss, Germany) npu yeenuueHun x200.
B kaxgom cryyae oueHvBanv 5 nonen 3peHns. YpoBeHb
akcnpeccun VEGF, VEGFR-1 n VEGFR-2 oueH1Bani MeTo-
[0M (hOTOLMPOBOI MOPPOMETPUM B YCTOBHBIX EAMHNLIAX
onTuyeckon nnotHocTu (YEOIT) 1 rpagyvpoBanu crnegyto-
wmm obpasom: 0-20 YEOI — HeratuHas peakups, 21—
50 YEOT—Huakuin ypoBeHb akcripeccuu, 51-100 YEOTT—yme-
peHHbIit ypoBeHb akcnpeccu, Gonee 100 YEOTIT - Bbicokwin
YpOBeHb akcnpeccui. B cpesax Tkanu KPA 1 HenameHeHHow
CM3NCTOI 0BOIIOYKM TONCTOM KULLIKA, OKpALLIEHHBIX C UCTOMb-
30BaHueM aHTuTen k CD34, npoBoaunmv NofCHET NIOTHOCTY
MMKpococyaoB no metogy S. Bosari et al. [17].

CrarncTryeckyto 06paboTky Nomy4eHHbIX JaHHbIX MPo-
BOAWNY Npw nomoLLy nakeTa Statistica® for Windows 13.0
(StatSoft Inc., nuuensua Ne JPZ8041382130ARCN10-J).
Boiuncnsnu meauany (Me), HKHWIA 1 BEPXHWIA KBApTUIK
(Q,; Q,); cpasHeHve Mexy [ByMaA rpynnamin HabrroaeHuiA
NPOBOANIN MPY NOMOLLM KpuTepust MaHHa—YWUTHU, Mexzy
Tpems v 6onee rpynnamu HabnogeHnid — nMpy NOMOLLM
kpuTepmsa Kpackena—Yonnwca; KoppensunoHHbI aHanma
npoBeaeH C NpUMEHeHNeM KO3 ULIMEHTA PaHTOBO KOp-
pensunmn CnvpMeHa. Pesynsrathbl cHuTanm CTaTucTUYECKM
3HauYMMbIMK Ha ypoBsHe 95 % (p < 0,05).

Pe3yAbtathl

B pesynbrate WIMX-uccnegoBaHus yCcTaHOBIEHO, YTO
MeMbpaHHo-LuTonnasmartuyeckas akenpeccus VEGF-A
obHapyku1BaeTCs B pakoBbIX KIETKax, KNeTkax CTPOMbI 1
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B aHpoTenuoumTax cocynos KPA'y 100 % nccnenoBaHHbIX
00MbHbIX, 8 B HEU3MEHEHHOI CRN3MCTOI 0BO0YKe TONCTOM
KULLKM MeMOpaHHO-LMTONNa3amMaTmyeckas aKCnpeccus
VEGF-A ycraHoBneHa B aHgoTenun mukpococyaos. KPA
| cTagmm xapakTepuayeTcsi HU3KUM YPOBHEM SKCTPECcUn
VEGF-A (37,80 (30,22; 56,89) YEOIT), a nocrneaytoLve
cragum KPA — cpegHuM ypoBHEM 3KCMpeccun Mapkepa,
meauaHa kotoporo coctaenset 88,50 (63,00; 115,00) YEOT
ans |l cragun, 79,34 (63,14; 84,99) YEOI ans Il ctagum
(puc. 1), 84,69 (80,66; 110,28) ons IV cTaguw.

Mo pesyneratam CpaBHUTENBHOMO aHanmM3a yCcTaHoB-
eHa JOCTOBEpHast pasHu1LIa MEXY YPOBHSIMU SKCMPECCUn
VEGF-A Ha | n Il ctagusx KPA (37,80 (30,22; 56,89) vs
88,50 (63,00; 115,00) YEOI, p < 0,05). MNpwn cpaBHeHn
AaHHbIX, MOMyYeHHbIX AN Apyrix rpynn Habniogexus, a
Tawke rpynnbl konTponsa u | ctagun KPA, goctoBepHas
pasHuua He yctaHoBneHa (p > 0,05) (puc. 2).

Mem6paHHO-UMTONNa3MaTmyeckas aKkcnpeccus
VEGFR-1 ycTaHoBneHa TOMNbKO B €AWHUYHBIX KMETKax
ctpombl KPAIL 1T v IV cTaguin. B HenameHeHHO crmancTon
obono4yke Toncton kuwkv v B KPA | ctagum VEGFR-1-no-
3UTUBHbIE KNeTkn He oTMeveHbl. Y 40 % 6onbHbIx KPA I
CTafV YCTAHOBMEH KpalHE HU3KWIA YPOBEHb 3KCTPECCHM
VEGFR-1 B onyxonu, coctaenstowmii 19,58 (15,76; 23,02)
YEOI, pacueHeHHbIi kak HeraTuBHas UIMX peakuus. Y
60 % 6onbHbix KPA Il v IV crapgnm akenpecens VEGFR-1 8
onyxonu coctaenisiet 23,15 (22,29; 30,02) YEOIN — ans Il
craguu; 28,74 (15,64; 33,17) YEOI — ansa IV cragum (puc. 3).

[locToBepHas pasHuLa Mexay MeauaHamu KCnpec-
cun VEGFR-1 B atux ctagusix KPA otcytetsyeT (p > 0,05)
(puc. 4).

Y 100 % 60nbHbix KPA MeMbpaHHo-LmMTONNasMatu-
yeckas akcnpeccusst VEGFR-2 ycTaHoBneHa B pakoBbIX
KreTkax, a Takke B SHOOTENMOLMTAX COCYA0B OMyXOmnu.
B HenameHeHHOW Crn3ncToi 0BONOYKE TONCTON KULLIKU
membpaHHo-LuTonnasmaruyeckas akcnpeccust VEGFR-2
OTMeYeHa NMPEUMYLLECTBEHHO B 3HAOTENMOLMTAX MUKPO-
cocynos. B | v Il cragusix passutus KPA xapakTtepuayetcs
cpeaHumMu ypoBHaMuK akcnpeccun VEGFR-2, coctaBnsito-
wmmm B | ctagumn 52,75 (39,14; 70,22) YEOTT, Bo |l cTagum —
82,71(63,14; 111,19) YEOTI. YcTaHOBNeHa cTaTncTieckm
3HauMmasi pasHuua mexay akcnpeccueir VEGFR-2 B | n
Il cragusx passutus KPA (52,75 (39,14; 70,22) YEOTT vs
82,71 (63,14; 111,19) YEOI, p < 0,05), a Takke cTatuctu-
Yecky 3Haummas pasHuua mexay akcnpeccueit VEGFR-2 B
KPA | cTagum 1 B HeM3MEHEHHOW CII3UCTOI 0BOoYKe Ton-
crom kuwwku (52,75 (39,14; 70,22) YEOI vs. 31,41 (25,21;
36,09) YEOTT, p <0,05) (puc. 6). B lll cragum passutus KPA
XapakTep3yeTcs BbICOKM ypoBHeM akcrpeccin VEGFR-2
B onyxonu, coctaenstowwmm 104,17 (96,04; 111,02) YEOT
(puc. 5); BIV cTagum passutus KPA B onyxonm oTmevaeTcs
cTaTucTuYeckn HegoctoBepHoe (p > 0,05) cHkeHMe ake-
npeccun VEGFR-2 go cpeaHero yposHs — 99,91 (86,15;
120,29) YEOTT.

Mem6paHHas akcnpeccus CD34 otmeyeHa B 9HAO-
TenuounTax MUKPOCOCYAOB HEU3MEHEHHOW CITU3NCTOM
060m0o4KM ToncTon Kuwku v B TkaHn KPA 100 % GonbHbIX,
YTO NMO3BOMISIET MPOVN3BOANTL MOACHET NAOTHOCTU MUKPOCO-
cynoB. PesynbTathl CpaBHUTENBHONO aHanu3a ykasblBator,
yto B KPA | ctagum nokasatenu nnoTHOCTY MAKPOCOCYA0B
B onyxomu, coctasnstowwme (91,50 (51,00; 111,00), po-
CTOBEPHO 6OnbLle TaKOBbIX B HEM3MEHEHHOW CIIM3UCTOM
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Puc. 1. Okcnpeccust VEGF-A B konopekTanbHoit ageHokapumHome Il ctagum. VEGF

Ab-3 (Clone JH121; Thermo Scientific, USA). x200.

Puc. 3. Skenpeccnst VEGFR-1 B konopekTanbHoli ageHokapuuHome IV cragun. VEGFR-1
Ab-1 (Thermo Scientific, USA). x200.

obonoyke ToncToii knwwkm (32,00 (24,00; 38,00), (p < 0,05)
(puc. 8). MokasaTenu NNOTHOCTM MUKPOCOCYAOB B TKaHM
KPA Il ctagnn coctasnsitot 88,50 (63,00; 115,00) (puc. 7),
B TkaHu KPA Il ctagum — 96,50 (72,00; 128,00), B TkaHu
KPA IV cTagun — 95,00 (80,00; 115,00). Pa3Huua mexay
nnoTHocTbI0 MukpococynoB B KPA Ha |, II, 1l v IV ctagusx
cTaTucTudecku He goctoeepHa (p > 0,05).

MpoBeAeH KOpPEensLUMOHHBIN aHanua CBa3el Mexay
nokasarenamu akcnpeccumn VEGF-A, VEGFR-1, VEGFR-2 n
CD34 BKPAL II, 11 IV cTapuiz, pesynsTaTsl NpeacTaBneHs
B mabnuuax 1-5.

YCTaHOBMEHO, YTO Mexzy NokasaTensiMm ypOBHS 3KC-
npeccun VEGF-An VEGFR-2 B HevaMeHeHHO CrIM3nCToN
060m0YKe TONCTON KULLKW MEeTCs NpsiMas CUnbHas koppe-
nsaumoHHas ceasb (r= 0,98, p < 0,05). Baaumocssian mexay
JPYrMU UCCrefoBaHHbIMU Mapkepamm B HEM3MEHEHHO
CNN3NCTON 060M0YKE TONMCTOM KULLIKM OTCYTCTBYIOT. Mexay
nokasatensmu ypoBHsi akcnpeccun VEGF-A n VEGFR-2
B TkaHu KPA |, Il n Il cTagui Takke xapakTepHO Hanunive
MPAMBIX CUIbHBIX 1 CpegHen cunbl koppenaumi: r = 0,95
ans | cragum, r=0,69 ans Il ctagum, r= 0,85 ana lll ctagum,
p <0,05. B tkaHu KPA Ill n IV cTagui pa3euTus xapaktepHo
Hanuume npsiMoii CUINbLHON W CPEOHEN CUMbl KOPPENLMM
mexgy ypoBHem akcripeccun VEGF-A 1 nnoTHOCTb0 Mu-
KpOCOCyL0B, OLieHeHHoM no akcnpeccun CD34:r=0,70 ans
Il cragum, r = 0,69 ana IV ctagum, p < 0,05.
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Puc. 2. Mokasatenu yposHs akcnpeccin VEGF-A B konopekTanbHon ageHokapLyHoMe
I, 11, 111, IV cTaguin (pTNM), a Takke B rpynne KOHTpOns.
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Puc. 4. Mokasateni yposHs akcnpeccun VEGFR-1 B konopekTanbHoi aaeHokapLuHoMe
I, 1w IV craguit (pTNM).

Tabnuua 1. KoppensumoHHbie CBA3M Mexay nokasatensmm akcnpeccun VEGF-A,
VEGFR-2 n CD34 B konopekTtanbHoi ageHokapuvHome | ctagumn (pTNM)

_ VEGF-A VEGFR-2 CD34

VEGF-A 1,00 0,95* 0,34
VEGFR-2 0,95 1,00 0,26
CD34 0,34 0,26 1,00

*: CTATUCTMYECKM 3HaUMMas koppensunoHHas cessb (p < 0,05).

Tabnuua 2. KoppensumoHHbie CBA3M Mexay nokasatensmm akcnpeccun VEGF-A,
VEGFR-1, VEGFR-2 n CD34 B konopekTtanbHoit ageHokapuyHome |l ctagum (pTNM)

_ VEGF-A VEGFR-1 VEGFR-2 CD34

VEGF-A 1,00 -0,40 0,69* -0,10
VEGFR-1 -0,40 1,00 -1,00 0,31
VEGFR-2 0,69* -1,00 1,00 0,27
CD34 -0,10 0,31 -0,27 1,00

*: CTaTUCTUYECKN 3HaYMMas KoppensiunoHHas casasb (p < 0,05).

Tabnuua 3. KoppensumorHble A3 Mexay nokasatenamu akcnpeccum VEGF-A,
VEGFR-1, VEGFR-2 n CD34 B konopekTtanbHoi ageHokapumuHome Il cragum (pTNM)

_ VEGF-A VEGFR-1 VEGFR-2 CD34

VEGF-A 1,00 0,37 0,85* 0,70*
VEGFR-1 0,37 1,00 0,31 0,14
VEGFR-2 0,85 0,31 1,00 0,69*
CD34 0,70* 0,14 0,69* 1,00

*: CTATUCTUYECKN 3HAYMMas KOpPensiLMoHHas cBsab (p < 0,05).
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Puc. 5. Oxcnpeccus VEGFR-2 B konopekTanbHoi ageHokapumHome |V ctagum. VEGFR2
Ab-1 (Thermo Scientific, USA). x200.
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Puc. 6. Mokasatenu yposHs akcnpeccun VEGFR-2 B konopekTanbHoi ageHokapLvHOMe
I, 1,111, IV craguin (P TNM), a Takke B rpynne KOHTpons.
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Puc. 7. Skenpeccust CD34 B konopekTanbHol afeHokapumHome || cragn. CD34 (Clone
QBENd/10; Thermo Scientific, USA). x200.

Tabnuua 4. KoppensaumoHHble CBA3N Mexay nokasatenamu akcnpeccum VEGF-A,
VEGFR-1, VEGFR-2 n CD34 B konopektanbHon ageHokapuuHome [V ctagum (pTNM)

_ VEGF-A VEGFR-1 VEGFR-2 CD34

VEGF-A 1,00 0,37 0,13 -0,69*
VEGFR-1 0,37 1,00 0,77 -0,08
VEGFR-2 0,13 0,77 1,00 0,10
CD34 0,69* -0,08 0,10 1,00

*: CTATUCTUYECKM 3HaYMMas KOppensLMoHHas casasb (p < 0,05).

Tabnuua 5. KoppensiumoHHble cBsi3u Mexay nokasatensimu skcnpeccun VEGF-A,
VEGFR-2 1 CD34 B HeU3MeHEHHOMN CIM3NCTON 060MOYKE TONCTOM KULLKM

_ VEGF-A VEGFR-2 CD34

VEGF-A 1,00 0,98* 0,30
VEGFR-2 0,98* 1,00 0,38
CD34 0,30 0,38 1,00

*: CTATUCTUYECKM 3HAUMMasH KoppensaumoHHast casab (p < 0,05).

06¢cyxaeHue

CornacHo nomny4eHHbIM AaHHbIM, npy nporpeccun KPA
oT | k IV cTagum ecTb TeHAEHUMS K BO3pacTaHuio B ony-
XOMM 3KCMPECCHN OCHOBHOTO MPOAHIMOreHHOro hakTopa
VEGF-Awn ero peuentopa VEGFR-2 (puc. 2, 6). YctaHoB-
NEeHO, YTO NMoKasaTeny 3KCPECCUm 3TNX MapkepoB Koppe-
nupytot BKPAL Il v lIl craguin (ma6n. 1-3). OcHoBbiBasich
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] I 1T v control L Min-Max

Puc. 8. lMokasaTenu NmoTHOCTM MUKPOCOCYAOB, OLieHeHHoIt no akcnpeccun CD34, B
KkonopekTansHoii ageHokapuyHome |, 11, I, IV craguit (TNM), a Takke B rpynne KoHTpons.

Ha pesynbratax UIMX-uccnenoBaHnst HOpMarnbHOW Crm-
31CTON 060NOYKM TOMNCTOW KULLKW B rpynne KOHTPOns
[laHHbIX Hay4YHOW NUTepaTypbl, KOPPENALMS 3KCpeccui
VEGF-An VEGFR-2 06ycrnoBneHa MexaH1U3MoM, cornac-
HO KOTOpPOMY MMeHHO peuenTtopbl VEGFR-2 cBa3biBatoT
monekynbl VEGF-A, 4to obecneunBaet ghopmypoBaHme
HOBbIX COCYI0B MVUKPOLMPKYMSATOPHOIO pycna B ¢hu3mno-
norndeckux ycnousx [8]. B cneuuanuamposaHHoi nuTe-
paType onucaHa TeHAEHLMSA K BO3pacTaH1IO SKCNpeccum
3TUX MapkepoB npu nporpeccumn KPA [5,8,9]. B pabote
Ch. Ding et al. (2016) nokasaHo, 4To MeTacTaTu4eckas
KPA xapakTepuayeTcsi 4OCTOBEPHO BonbLueii aKcrpec-
cuen VEGF-A B cpaBHEHUM C HEMETACTaTMYeCKON
kapumHomoi [12]. OgHako no pesynstataMm nNpoBefeH-
HOTO HamMM UCCIENoBaHUsl, MaKCUMASbHbIA «CKa4OK»
ypoBHeii akcnpeccum VEGF-A n VEGFR-2 otmeveH
npu nporpeccumn KPA ot | ko Il ctagum, 4to MOXeT BbITh
00yCrnoBneHO BOBNEYEHMEM MOMEKYNSAPHBIX MyTEN,
KOTOpble obecneynBaoT peanun3aumio MHBa3MBHOMO
noTeHuuana onyxonu. PaHee NpoBeaeHo nccnegoBaHne
TPaHCKPUMLIMOHHON aKTUBHOCTYU reHa K-RAS: oGHapyeH
«CKa4oK» OTHOCUTENBHOM HOPManM30BaHHOMN SKCMPeCcUm
MPHK reHa K-RAS npwu nporpeccupoBanin KPA ot [ ko |l
CTagmu: Hu3kniA yposeHb [0,42 (0,36; 0,43)] akcnpeccumn
MPHK reHa K-RAS B | cTaguy v NOBbILLEHHBI YPOBEHb
[1,31 (1,09; 2,91)] akcnpeccun MPHK reHa K-RAS Bo I
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craguu, (p < 0,05) [18]. MoxHO NpesnonoxuTb, YTo ak-
TVBaLWS! HEOHTOreHe3a npu nporpeccupoBaHnn KPA ot
| ko Il cTagum onocpenyeTcs BOBMEYEHUEM CUTHATTBHBIX
KackafoB, CBA3aHHbIX ¢ RAS-npoTenHom.

OnybnukoBaHbl AaHHble, 4TO peuentopbl VEGFR
06naparoT CrnoCoBHOCTLIO K PErynsLyi akTUBHOCTU ApYruX
TUPO3MHKMHA3HBIX peLenTopoB, Bknovas RTKs, EGFR,
CcMET [12-14]. MocnegHwe, B CBOIO 04epeab, BOBIEKAKOTCS
B MAPK/ERK-curHanbsHble myTu, OTBEYatoLLme 3a peryns-
M0 BbIKMBAEMOCTH, MPONUdbepaLyi KIEToK, yBENNYEHNE
nx noapwkHocTy, a Takke B PI3K/AKT/mTOR-curHanbHbIN
Kackag, perynmpyroLLmii MPeUMyLLECTBEHHO METaboNM3M 1
peanu3auuto eHoTvna knetok. RAS-npotenH cnyxwt Gen-
KOM-TPaHCYKTOPOM, MEPEAALLMM CUrHarmbl C YKasaHHbIX
PeLienTopoB Ha BHYTPVKMETO4HbIE MOTIEKYTbI — 3BEHBS CUT-
HanbHbIX Kackagos [19]. YcTaHoBneHa accoumaums mexay
TPAHCKPUMLIMOHHOM akTUBHOCTbHO reHoB VEGFA W CTNNB1
B SHOMETPUOUHON aieHOKapLIMHOME, OTpaxatoLLiast B3au-
MOCBSI3b MeXaY akTVBHOCTbI0 VEGFA n Wnt/B-kaTeHUHOBbIM
kackagom [20]. Ha ocHoBe 3TWX faHHbLIX MOXHO CAenaTb Bbl-
BoA;: Npyv nporpeccuposaniy KPA ot | ko |l cragum B onyxonu
TakKe aKTUBMPYETCS HeoaHrvoreHes. B HacTosiLee Bpems
TapreTHas aHT1aHrnoreHHas Tepanus KPA nokasaHa nuiub
60onbHbIM MeTacTaTuyeckon KPA [21]. MonyyeHHble AaHHbIe
yKa3blBaKT Ha HEODXOAMMOCTL PacCMOTPEHMS Bonpoca 06
3(hPEKTUBHOCTY HA3HAYEHNS TAPreTHOM aHTUAHMMOTEHHOM
Tepanum Ha bonee paHHux ctagusix KPA.

YcraHoBneHo, 4to akcnpecens VEGFR-1 He BbisBnseT-
CS1 B HEM3MEHEHHO CrIM3NCTO 0BOMOYKE TOMCTON KULLKY,
a Takke B KPA | ctagum passutus. Ha nocnegyrowmx
craausix nporpeccupoBanus KPA akcnpeccuio VEGFR-1
obHapy>ku1BaloT B KNETKax CTPOMbI OMYXOMK CO CTaTUCT-
YECKM HEQOCTOBEPHON TEHAEHLMEN K ee HapacTaHuio Ha
I, Il v IV cTagmax nporpeccupoBaHnst afeHoKapLyHOMbI.
He ycTaHOBNeHa Takke KoppensLus Mexay nokasarensmu
akcnpeccumn B TkaHu KPA VEGFR-1 n Takux mapkepos,
kak VEGF-A, , VEGFR-2 n CD34. [laHHble Hay4HOW nu-
Tepatypbl 0 3HaummocTu akcnpeccun VEGFR-1 B KPA
MpOTUBOPEYMBbI. HECMOTPS Ha TO, YTO B (PM3MONOMNYECKIX
ycnousix VEGFR-1 BbINONHAET aHTUaHIMOTEHHYH0 (OYHK-
LIMI0, MOBBILLEHUE €ro SKCMPECCHN B pake aCCOLMMPYHOT C
aKTMBauMel HeoaHrvoreHesa [9]. B pabote M. H. Wu et
al. (2014) nokasaHo, uto akcnpeccusi VEGFR-1 accoum-
upyetcs ¢ fedekTaMn Crosi NepPULKTOB U KIETOK aBeH-
TULMANbHOIO COosi, COMPOBOXAAKLLMMUCS MOBbILLEHHON
MPOHMLIAEMOCTbI0 COCYA0B HE3PENOro HOBOOOPA3OBAHHOMO
MUKPOLIMPKYNSTOPHOrO pycna. JTo CO3AaeT ycroBus Ans
MPOMOLIMM MeTacTasvpoBaHuUs, YTO NOATBEPXKAAET acco-
umnauws bonee Bbicoknx ypoBHen akcnpeccun VEGFR-1 ¢
meTacTatuyeckoi ctagmeit onyxonu [22]. B paborax M. Ca-
navese et al. (2016), N. D’Haene et al. (2018) nokasaHbl
NpevMyLLECTBEHHO HU3KMe YpoBHU akcnpeccun VEGFR-1.
CpenaH Bbieog, yto VEGFR-1 cnyxut mapkepom Hebna-
TONPUSITHOTO NPOrHO3a AnNs NauWeHToB ¢ AuarHo3om KPA
[8,9]. Mo panHbIM M. Eppenberger et al. (2010), VEGFR-1
XapaKTepuayeTcs HU3kUM ypoBHeM akcnpeccin B KPA, Ho
SBNSIETCS MapkepoM BriaronpusiTHoro nporHosa [23].

[oka3aHo, YTO NMOTHOCTb MUKPOCOCYA0B, OLIEHEHHAs
no akcnpeccun CD34, noctoBepHo bornee Bhicokas B KPA,
YeM B HEU3MEHEHHOW CII3NCTO 060M0UKe TONCTON KULLIKM.
Ha kaxgon u3 ganbHenwux cTaguin nporpeccupoBaHms
aleHOKapLMHOMbI MMOTHOCTb MUKPOCOCYZ0B B OMyXOmnu
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CTaTUCTMYECKWN JOCTOBEPHO He yBennumBaeTcs. Takxe
MoKasaHo Hanuyue MpsMbIX KOppensauuii Mexay MnnoTHo-
CTbH MUKpococyaoB 1 akcnpeccuen VEGF-An VEGFR-2 B
KPA Il cTagum, nNOTHOCTBH MUKPOCOCYOB M SKCMpeccuen
VEGF-A B KPA IV ctaguu. Mo gaHHbiM S. C. Toma et al.
(2018) NOTHOCTb MMKPOCOCY0B, OLIEHEHHAS NO AKCMPEC-
cvun CD34, 3Hayumo Bbille B rpynne MeTacTaTnyeckux
KapUWMHOM B CpPaBHEHWUW C HEMEeTacTaTu4eckumu. Ycra-
HOBIEHA 3aBUCUMOCTb Mexay ypoBHeM WMX-akcnpeccuu
CD34 u ypoBHeM akcnpeccu reHa CD34, ykasbiatoLLas
Ha Hamuyue «MosIOMKM» Ha YPOBHE KOAMPYHOLLETO reHa
[11]. Y. Kimura et al. (2016) ycTaHOBWAW, YTO MAOTHOCTb
MUKPOCOCYAO0B, OLeHeHHas no akcnpeccun CD34, 3Ha-
4nMo BbIlE B MeTacTatuyeckon ctagum KPA (ctagum D
no knaccudukaumm Duke’s) n B KPA ¢ BbICOKUM ypOBHEM
akcnpeccun VEGF-A, a coueTaHme BbICOKUX NokasaTenei
akcnpeccu CD34 n VEGF-A accounnpyetcs Co CHuxe-
H1EM nokasarternei BohknBaeMocTy 6omnbHbix KPA [15].

BbiBOADI

1. Mpv NporpeccpoBaHnm KONOpeEKTanbHO aaeHoKap-
UmnHoMbI OT | K IV CTagwm B onyxomm 0TMeYaeTes TeHAEHUMS
k BospactaHuto akcnpeccun VEGF-Aun VEGFR-2, npy atom
MaKC/MarbHBINA «CKa4YO0K» YPOBHEN X KCMIPECCHN OTMEYEH
NPy NPOrPECCMPOBaHNM afeHOKapLMHOMBI OT | ko Il ctaguu,
YTO MOXET ObITb CBSI3aHO C aHOMaslbHO BO3pacTatoLLei
aKTuBHOCTbIO KRAS.

2. Okenpecenst VEGFR-1 n3bupatensHo xapaktepu-
ayet I, [l v IV cTagnm konopekTansHon afeHoKapLHOMbI
1 He accouumpyeTcs ¢ akenpeccuen B onyxonn VEGF-A,
VEGFR-2 n CD34.

3. MnoTHOCTb MMKPOCOCYZOB, OLEHEHHAs MO 3KC-
npeccun CD34, BOCTOBEPHO He OTNMYAETCS Ha KaXKaoM 3
CTagni NPOrpPecCpPOBaHNS KONOPEKTANbHON afeHokap-
LIMHOMBI, OZHAKO NPSIMO KOPPEenupyeT ¢ nokasaTtensimu
akcnpeccun VEGF-An VEGFR-2.

MepcnekTuBbI AanbHeNWNX uccregoBaHuii. M3yye-
HVE ApYrMX MEXaH13MOB, 3aeiCTBOBaHHbIX B MPOrpeccum
KONopeKTanbHO afeHoKapLMHOMbI PU NePexoae ee ¢ He-
METacTaTN4eCKOI Ha METACTaTUYECKYHO CTaNI0 PA3BUTHS.
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FicTonoriuHi Ta iMyHoricToximiuHi 0c06AMBOCTI 3A0AKICHUX
eniteAiaAbHUX i rPaHYAbO3OKAITUHHUX MYXAUH AE€YHUKIB

0. A. CaBueHko*ACP |, C. LLnoHbkaF, B. P. CKopuk®E, M. B. CaBueHKo®

A3 «AHinponeTpoBCbKka MeanyHa akaaemia MO3 Ykpainu», M. AHinpo

Original research

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Cepen OHKOMOTYHWX 3aXBOPIOBAHb PaK SEYHVKIB — Y NEpLUi AeCATUI 3a NOLWMPEHICTIo, nocigaoymn 7 micue, Ta B nepLuin
n'ATipui 3a netanbHicTio, nocigatoum 4 micue. Li chaktn nosicHIo0TECSA BIACYTHICTIO CneumndivHMX KNiHIYHWX NposiBiB, Lo
3yMOBIHOE AiarHOCTYBaHHS MPOLIECY Ha Mi3HIX MOro cTafisix i3 YacTo METAacTaTUMHIM YPaXXEHHsIM, a TakoX nocTae npobnema
TOuYHOI Bepudikauii giarHoay.

MeTa po60oTu — hopmyBaHHS KOMMNEKCY ANEPEHLIAHO-iarHOCTUYHUX MOPOMNOMYHUX KpUTEPITB BepudikaLlii 3MosiKiCHUX
HOBOYTBOPEHb SIEYHWKIB, CMIMPAKOYMCL HA OCTaHHI MiXXHapoaHI knacudikauii Ta 0cobnmMBoCTi NpakTUYHOI OHKOMOpdonorii B
YkpaiHi.

Matepianu Ta MmeToau. PeTpocnekTvBHuiA aHania 115 3nosikicHux HOBOYTBOPEHb SIEYHUKIB, cepes HUX — 67 BUNaakiB kapuy-

HOM pi3HVX BUAIB i 48 BUNAZKIB rpaHyNbO30KNITUHHKX NYXWH, NepentavaB OLHIOBAHHS MiCTOMOMYHUX, IMYHOTICTOXIMIYHUX
0COBNMBOCTE i3 HACTYMHUM CTAaTUCTUYHM OMNPaLOBaHHAM Pe3yrbTaTiB.

Pe3yniraTi. Y BCiX rpynax kapLyHOM i rpaHynbO30KITUHHUX NYXIUH BUSIBUIM CYKYNHOCTI Pi3HMX MICTONOMYHUX O3HAK, @ TakoX
iXHi KOMBiHaLii Mixx coboto Ta 3 0cOBNMBOCTAMM IMYHOHEHOTUNIB AOCHIIKEHNX HOBOYTBOPEHS. Lli JaHi ganm 3mMory roBoputm
MPO AiarHOCTUYHE 3HAYEHHS KOXKHOTO MOKa3HMKa ANns 3N0sKICHUX NYXMWMH SEYHNKIB, LLO Jocnigxysanu. Cepea ricTonoriyHmx
XapaKTepUCTUK HanbifbLUe 3HAaYEHHS Manu HasiBHICTb Y BiLCOTKOBOMY CMiBBIZHOLLEHHI Makpo- Ta Mikponanin, onikynspHux/
rMaHaYyNsPHAX CTPYKTYP, CTYMiHb BUPA3HOCTI noniMopdiamy, MOKasHUK MITOTUYHOI aKTUBHOCTI, ocepenkn Hekposy. Cepeq
naHeni iMyHoricTOXiMiYHUX aHTUTIN — dopaKkuii LMTokepaTuHiB (naHuuTokepatuH AE1/AE3, umtokepatuH 7, uutokepatuH 20),
xapakTtep 3abapeneHHs Ha pS3, WT-1, EMA Ta BimeHTWH, npote p > 0,05 3a BciMa nokasHvkamm.

BucHoBku. AprymeHTOBaHa HEOOXIAHICTb BUKOPUCTAHHS 3aneXHO Bif KOMOIHALLT MCTONOrYHUX KpUTEpIiB cneumdiyHoi na-
Heni IFX aHTuTin, Wo niaTeepmxeHo ctatucTuyHo. [nsa audepenuiavii mix HCK i BCK kntouoBummM € xapaktep naninspHux
CTPYKTYpP, MITOTUYHA aKTUBHICTb, nonimopdiam Ta exkcnpecis p53. MplA mann ocobnueuin peHotun Vimentin+/ Calretinin+/
PanCK+ (cpokanbHo).

FucTonormueckue un WUMMYHOITMCTOXUMUYECKUE 0C06E€HHOCTU 3N0KAUECTBEHHbIX
3MUTEeAUaAbHbIX U TPAHYA€30KAETOUYHbIX OﬂyXOAeﬁ AWYHUKOB

0. A. CaBueHKo, U. C. LUnoHbKa, B. P. Ckopuk, I1. B. CaByeHko

Cpeay oHKONorMyeckix 3aboneBaHNin pak SUYHUKOB BXOAWT B NEPBYIO AECATKY MO pacnpoCTpaHEHHOCTU, 3aHMasi 7 MecTo, 1
B NepBYI0 NSTEPKY M0 NEeTanbHOCTY, 3aH1Mast 4 MecTo. 3Ty (hakTbl 0GbSACHSIOTCS OTCYTCTBMEM CMELMMUYECKIX KITMHUYECKUX
MPOSIBIIEHNI, YTO 0BYCOBNMBAET AMArHOCTUPOBAHIE NPOLIECCa Ha MO3AHIX Er0 CTaAMSIX YacTo C HANMMYMEM METACTATUHECKOTO
NopaXeHws, a Takke MMeeT MecTo Npobrema J0CTOBEPHOI BepuduKaLmn auardosa.

Lienb paGotbl — dhopmmpoBaHue komnnekca AnddepeHLmnanbHo-AnarHoCTUYECKUX MOPdONorNieckux KpUTepreB Bepu-
rkaumm 3noKkaveCTBEHHbIX HOBOOOPA30BaHWUI SIMYHUKOB, OMMPAsiCb Ha MOCNEAHME MEXOYHapoaHbIE Knaccudukaumm n
0COOEHHOCTM NPaKTUYECKON OHKOMOPomnorumn B YkpanHe.

Marepuanbl U MmeToabl. PeTpocnekTuBHbIN aHann3 115 3nokayecTBeHHbIX HOBOOOPA3oBaHMIN IMHHUKOB, CPEaM KOTOPbIX
67 criy4aeB KapLMHOM pasnuyHbIX BUAOB 1 48 crnyyaeB rpaHyne3oKneTo4HbIX OMyXomnew, BKIKYan OLEeHKY rMCTONOrYeckuX,
VIMMYHOTUCTOXMMUYECKIX 0COBEHHOCTEN € MocnenyHoLLeil cTaTucTuieckon 06paboTkoii NOMyYeHHbIX Pe3ynsTaToB.

Pesynitathl. Bo Bcex rpynnax kapLyMHOM 1 rpaHyre3oKneToqHbIX OMyXomner yCTaHOBEHbI COBOKYNMHOCTYU PasnyHbIX MUCTOMO-
TU4ECKUX NPU3HAKOB, pPa3HOOBpasHble KOMBUHALMM UX Mexay COBO0M 1 C 0COBEHHOCTSIMU MMMYHOEHOTVMNA UCCNENOBAHHBIX
HOBOOGPa3oBaHui. AT AaHHbIe MO3BONUIN FOBOPUTL O ANArHOCTUHECKOM 3HAYEHUMN KaXA0ro nokasaTens Ans UccriefoBaH-
HbIX 310Ka4eCTBEHHbIX OMyXonemn AM4yHnKkoB. Cpeau MMCTONOMMYECKNX XapakTepuCTUK BECOMOE 3HaYeHVe UMenu Hanu4ve
B MPOLEHTHOM COOTHOLLEHWUI MAKPO- 1 MUKpONanunm, ponnukynsipHbIX/rmaHaynspHeIX CTPYKTYP, CTEMEHb BbIPaXXEHHOCTY
nonnmopduama, nokasarernb MUTOTUYECKO aKTUBHOCTM, 04aru Hekposa. Cpeay naHenm MMyHOrMCTOXMMMYECKUX aHTUTEN —
dpakumm uuTokepatuHoB (naHumTokepatuH AE1/AE3, uutokepaTtvH 7, umtokepatH 20), xapaktep okpacku Ha p53, WT-1,
EMA v BumeHTVH, ogHako p > 0,05 no Bcem nokasatensim.

BbiBoabl. ApryMmeHTUpoBaHa Heo6X0AMMOCTb UCMOMNb30BaHMS B 3aBMCUMOCTY OT KOMOMHALMW MUCTONOMNYECKNX KpUTEPUEB
cneumnduyeckon naHenu UMX aHtuten, 4To noaTBepxaeHo cratuctuyecku. Ansa auddepeHumaumnmn mexay HCK v BCK knio-
YeBbIMU SBMSIOTCA XapaKTep NanuinapHbIX CTPYKTYP, MUTOTUYECKAs aKTUBHOCTb, MonMMopdunam n akcripeceus pd3. MpllA
numenu ocobbin heHotmn Vimentint / Calretinin+ / PanCK+ (dokansHo).
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Histological and immunohistochemical features of the ovarian malignant epithelial tumors
and granulosa cell tumors

0. A. Savchenko, I. S. Shponka, V. R. Skoryk, P. V. Savchenko

Among cancers the ovarian cancer is one of the top ten in prevalence occupying the 7t place and one of the first five in mor-
tality occupying the 4" place. These facts are explained, on the one hand, by the absence of specific clinical manifestations,
which causes the diagnosis of the process at its later stages with a frequent metastatic lesion. On the other hand, there is a
problem of reliable verification of the diagnosis.

The purpose of the study is to improve the complex of differential diagnostic morphological criteria for malignant neoplasms
of the ovaries verification, which is based on the latest international classifications and features of practical oncomorphology
in Ukraine.

Methods. Retrospective analysis of 115 malignant ovarian tumors (where 67 cases of different types carcinomas and 48 cases
of granulosa cell tumor were included) contained assessment of histological, immunohistochemical characteristics followed
by statistical processing of the results.

Results. Received data made it possible to state the diagnostic value of each feature for the studied malignant tumors of
the ovaries. Among the histological characteristics the most important were: macro- and micropapillas, follicular / glandular
structures, polymorphism degree, mitotic activity, cell necrosis. Among the panel of immunohistochemical antibodies the frac-
tions of cytokeratins (pancytoceratin AE1 / AE3, cytokeratin 7, cytokeratin 20), p53, WT-1, EMA and vimentin were mentioned.
However, P > 0.05 for all the indicators.

Conclusions. The necessity of using is based on a combination of histological criteria for a specific panel of IgG antibodies, which
is statistically confirmed. Presence of papillary structures, mitotic activity, polymorphism and expression of p53 are clue for differ-
entiation between HGSC and LGSC. Granulosa cell tumors had a special phenotype Vimentin +/ Calretinin +/ PanCK + (focally).

3axBoptoBaHicTb Ha pak sieuHukis (PH) nocigae 6 micue 3a
roKa3HWKaMW CBITOBOI CTaTUCTMKK. B YkpaiHi, 3a faHnmm
KaHLEep-peecTpy, 3aXBOPIoBaHICTb Ha PA nocigae 7 micue
[3]. Okpim ynmanoi nowmpeHocTi, HeobXiAHICTb TOUHOT
BepudikaLii npovecy Ta obpaHHs BIAMOBIAHOT TaKTUKK
NiKyBaHHS apryMeHToBaHa HacTynHum. [lo-nepue, Ui
HOBOYTBOPEHHS BUSIBINSAKOTH YaCTILLIE B 3KIHOK penpozayk-
TVBHOIO Ta MnpaLe3aaTHoro Biky, a came 4 Ta 5 gekagu
xuTTs. MNo-gpyre, PA notpebye 3aiicHeHHs andepeHLiii-
HOI AiarHOCTUMKM He TifIbKW 3a MCTONOMNYHUMM MiaTUNaMu,
arne 1 i3 HOBOYTBOPEHHSMU rePMIHOTEHHOTO NMOXOMKEHHS],
cepeq HUX HanYacTiLLe — i3 rPaHyMbO3OKMITUHHUMM MyX-
nvHamm (MplfA). Xoya octaHHi cTaHoBNATh nnwe 1-2 %
BiZl 3aranbHOi KiNbKOCTI HOBOYTBOPEHb SEYHUKIB, NOAi-
NSAOYUCH HA 2 TICTONOTIYHI NATANKM (MyXIIMHU [OPOCHOro
(95 %) Ta toBeHinbHOrO (5 %) TVMy), BOHW MAKOTb CyTTEBI
BiAMIHHOCTi 3@ NPOrHO30M i TaKTUKOIO NikyBaHHs [5,6,10].

YcknagHe paHHe BCTAHOBMEHHS AiarHosy BiacyT-
HiCTb cneumndivyHMX KMiHiYHMX NposiBiB, WO HabyBae
0COBNMBOro 3HAYEHHS [15 NPOLIECIB 3MOSIKICHOTO r'eHesy.
Came TOMy HamyacTilwe Bepudikauis BinbyBaeTbCs Ha
Mi3HiX CTagisX i3 HASBHUM remaToreHHUM, NiMoreHHUM
MOLUMPEHHAM Ta/4M KAHLEPOMATO3HUM YpPaXKEHHSM
o4yepeBuHN. MpAMUM HACRIAKOM LbOr0 € 3MEHLIEHHS
BWKMBAHOCTI NauieHTok. Tak, YkpaiHa nocigae 4 micue y
CBITi 3@ NOKa3HWKamu netanbHoCTi Big PA: KoxHa apyra
nawuieHTka NoMupae BMPOLOBX MEPLLOro POKy 3 yacy
BCTaHOBIEHHA diarHoay [7,8,11,14].

MeTta pobotu

®opMmyBaHHS KoMMeKcy AudepeHLIinHO-AiarHOCTUYHUX
MOpdonoriYHMX KpuTepiiB BepudikaLil 3nosiKicCHUX HOBO-
YTBOPEHb SEYHMKIB, CIMPAKOYNCh Ha OCTaHHI MiXXHapOAHI
Knacudikauii Ta 0cobnmMBOCTi NPaKTUYHOI OHKOMOPO-
norii B YkpaiHi.
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Marepianu i meToAU AOCAIAKEHHA

3aincHUNM peTpocneKkTMBHUIA aHani3 67 Bunagkis PA i
48 Bunapkis Mpl4A nicnsionepadinHoro matepiasny iHOokK,
SKi 3BEPHYNNCS B MOPAOMOrivYHWIA BIAAIN AiarHOCTUYHOrO
ueHTpy OO0 «AnTekn MeanyHoi akagemii» M. [iHinpa
3a nepiog i3 2014 o 2017 p. Ansa 3AiACHEHHS iIMyHO-
ricroximiyHoro (IFX) JoCMiMKEHHS 3 METOK OCTaTOYHOI
Bepudikauii giarHo3y. BukoHanu aHania MopdonorivHmnx
(ricTonoriyHmx Ta iMyHOTICTOXIMIYHIX) XapaKTepPUCTUK
3M0sKICHUX HOBOYTBOPEHb SIEYHVIKIB PI3HOTO riCTOreHe3y
3rigHo 3 knacudikauieto BOO3 HOBOYTBOpPEHb XKiHOYOT
penpoaykTveHOi cuctemmn 2014 p.

3a rictonorivyHoto 6ynosoro PA noginstoTb Ha ceposHi
kapuwuHomu (CK), MyumrHosHi kapumHomu (MK), eHgome-
TpioiaHi kapumHomu (EK), CBITMOKNITUHHI KapuuHOMK
(CeK), anosikicHi myxnuHu Bpentepa (3Mb), ceposHo-my-
umHO3Hi kapumHomu (CMK) Ta HegudepeHuiioBaHi
kapumHomu (HK). OcobnwmBsoi yBaru notpebye Tak 3BaHe
«noepHeHHs» CMK craTtycy Ho3onoriyHoi oguHui [13].

Jocnignnn 51 (76,8 %) sunapok CK, 3 (4,35 %)
MK, 1 (1,45 %) CMK, 6 (8,7 %) EK, 4 (5,8%) CeK i 2
(2,9 %) Bunagkn HK. Cepen CK po3piaHsnm Bucokoau-
¢epeHuirosani CK, tvn | (BCK — 5 (9,2 %) Bunagkis) i
Hu3bkoaudepeHuinosani CK, Tun Il (HCK — 46 (90,8 %)
BUMaaKiB). Y [OCTIIKEHHS He BKIHOYMUIIN KOOHOrO BU-
nagKy HeiHBa3MBHOI CEPO3HOI NMYXMHW SEYHUKIB. YCi
cnoctepexenHs MplA (48 Bunagkis) 3a ricToNorivyHO0
6ynoBoto knacwdikosaHi sk MplA gopocnoro Tuny.

Bik mauieHTOK i3 miarHo30M 3rnosikicHa enitenianbHa
nyxXnuHa S€e4HUKIB — Yy AianasoHi Big 18 go 76 pokis i3
cepenHiM 3HaveHHsm 52,31 + 13,07 poky, megiaHa — 53
poku. lMauieHTkn, akum BCTaHoBneHo AiarHos IpllA,
6ynv Bikom Big 34 fo 75 pokiB, CepenHe 3HaYeHHs —
52,08 + 10,25 poky, MefiaHa — 52 poku.

Ona ITX gocnifxeHHs BUKopUCTOBYBanu gopma-
niH-hikcoBaHi Ta napadiH-3anuTi 3pasku micnsonepa-
LiHoro matepiany. IMyHoricToxiMmiyHe AOCRIOXEHHS
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BMKOHAnNM 3a npoTtokonamu komnawii Thermo Scientific
(TS), CLLA. Y 3pi3ax 3aBTOBLUKM 4 MKM 32 JOMOMOrOH
cuctemu Bisyanisavii Lab Vision Quanto (TS, CLUA) Ta
DAB Quanto Chromogen (TS, CLLIA) BusiBnsnv aHTurexn
Ta hikcoBaHi Ha HWX GinkoBi naHuory [1].

lNepBuHHa giarHocTyHa IMX naHernb BKtoYana aHTu-
Tina go Pancytokeratin AE1/AE3 (PanCK), cytokeratin 7
(CK7), cytokeratin 20 (CK20), CA-125, EMA, p53, WT-1,
vimentin, calretinin (TS, CLUA). Tutp aHTuTin fobupanm
iHOVBIZYyanbHO ANS KOXHOTO MapKepa, BUKOPUCTOBYHOUM
cneuianbHui posymnH Antibody diluent, TS, CLUA. Xapak-
TEPUCTVIKM aHTUTIN HaBeaeHo B mabnuui 1.

Peakuii oLiH1NM HaniBKiNbKICHAM METOAOM Y HE MEH-
we Hix 10 nonsix 3opy. Mo3nTnBHOK peakLieto BBaxanu
HasiBHICTb KopuyHeBoro 3abapsneHHs B noHag 10 %
MYXUHHUX KNITWH i3 BUPaXXEHOI0 Ta MOMIPHO BUpaxe-
HOK cneundivYHOK peakLieto Ans KOXHOro mapkepa.
[liarHo3 BcTaHOBNOBaNM ABOE AOCBIAYEHUX MOPAOIOoriB
HEe3arnexHo OAWH Bif OQHOTO, CMMPAaKYNCh Ha CyyacHi
knacudikanii BOO3 [2,14].

[aHi gocnimkeHb CTaTUCTUYHO OnpaLoBanu y npo-
rpami Statistica (cepivitnin Homep AGAR 909 E415822FA)
i3 BUKOPUCTaHHAM BapiaLiiHUX METOAIB i HenapameTpuy-
Horo kpuTepito X2 MipcoHa.

Pe3yabTatn

Y 3piicHeHoMy pocnifdxeHrHi B ycix rpynax PA Ta A
BU3HAYMMK MEBHI CYKYMHOCTI FiCTOMOMYHMUX CTPYKTYp i3
pi3HUMK iXHiIMK kKOMBiHaLigMK Mk coboto Ta 3 ocobnu-
BOCTAMM OyOoBM SAep, XapakTepUCTVK CTPOMArbHOro
KOMMOHeHTa (mabr. 2).

BCK xapakTepusyBanuca nepefyciMm HasiBHICTIO
CTPYKTYP i3 NaninspHAM posranyXeHHsm (Makpornaninu,
LU0 3aiiManii NepeBaxHO A0 MOMOBUHN TKAHUHU MYXIMHU
(TM), Ta mikponaninu, WO CTaHOBWIN BNM3bKO OAHIET
Tpetunn TI1) (puc. 1A), wo Bynu noegHaHi 3 nonsmu i3
Ty6Yyno-3anosncToro, KICTO3HOK Ta ConiaHo GyaoBoKo 3
Maroro KinbKicTio ibpo3HO-CyANHHOMO KOMMOHEHTa. 3a-

Original research

Tabnuus 1. MNaHenb NEPBUHHNX aHTUTIN

MepBuHHI aHTUTINa m Po3BeaeHHsA JNokanisauis peakujii

PanCK knoH AE1/AE3 1:50 Mem6paHa Ta uuTonnasma
Vimentin Ab-2 KMOoH sp20 1:200 Mewm6pa+a Ta uutonnasma
CK7 knoH RCK105 1:100 MemGpaHa Ta uuTonnasma
CK20 knoH Ks 20.8 1:100 Mem6paHa Ta uuTonnasma
CA-125 KnoH Ab1 1:100 MewmbGpaHa Ta uuTonnasma
EMA Ab-3 KnoH E29 1:250 MewmbpaHa Ta uuTonnasma
Calretinin KMoH sp13 1:100 Lintonnasma

WT-1 KINOH 6F-H2 1:100 Anpo

p53 KNoH sp5 1:200 Anpo

3BMYal Makponaninm 6yny 0TOYeH: NyCTUMM MpocTopamy,
LLO He BUCTeneHi eniteniem. [ns BCiX HOBOYTBOPEHD L€l
rpynu (100 %, n = 5) xapaKTepHi COCOYK, LLIO 3MM1BanmMCs,
dhopmytoumn MiCLSMM CTPYKTYPH, ki CXOxi Ha 3anosu. [lo
20% TI1 B ogHomy Bunaaky BCK (20,0 %) BuaHaumnm sk
MIOCKOKNITUHHE AndbepeHLUitoBaHHs. Tpeba HaronocuTy,
wo y 3 i3 5 BCK (60,0 %) cnoctepiranu acouiaLito i3
CEPO3HOK0 MOrpaHUYHO NyXMMHOK. McamMMOMHI TinbLs
BusiBnsam nuwe y 2 i3 5 (40,0 %) gocnimkyBaHUx HOBOY-
TBOpEHb (puc. 16). Ocepenku Hekpo3iB y Tl He BUSHAUMMN.

Mopdonoris MyXAMHHUX KMITUH YCiX OCHIgKEHNX
BCK — okpyrna chopma 3 Mi3epHOI0 KirlbKiCTHO LIUTOMa3mMu,
a BnacHe siapa 6ynv o4HOPIAHUMY 3 YiTKVMU KOHTYpamm
Ta Manw BiZHOCHO HEBEUKMIA PO3MIp, OKPYrTy (hopMy Ta
[pPiBHi NOMITHI oiHe Y Kinbka sipepeLb. Y BCix cnocte-
PEXEHHSIX BUSIBUMU NETKY Ta NOMIPHY aTunito NyXIIMHHAX
KNiTUH y He MeHLwe Hix 90 % Tr1. MiToTuyHa akTUBHICTb
npenctaenera 2,20 + 0,73 cirypu mitody Ha 10 nonis
30py (n/3p).

HCK xapakTtepusyBanucs YepryBaHHsM naninspHux,
3ano3nCTnX, KpUOPO3HUX i CONIAHMX AiNSHOK Y pisHOMY
BiJCOTKOBOMY CRiBBIQHOLUEHHI: NepeBaxHO BUSBMANM
mikponaninspHi (Mavxe nonoswHa TIT) Ta coniaHi CTpyk-
Typu (Maibke nm'sta yactuHa TI1), a makponaninu manwu
BUMaaKoBuii xapaktep (MeHwwe Hix 10 % TIT). Y maike
YBEPTi CNOCTEPEXEHD i3 CONAHNMM MacaMu MyXIIMHHKX

Tabnuugs 2. MicTonorivHi 03HaKW PisHUX TUMIB 3NOSKICHNX HOBOYTBOPEHb SEYHNKIB, OL{iHEHI y NMOLLi ofHiel nyxnuHu, %

FicTonoriuHi o3Haku CeK rpna

EnitenianbHuit KOMNOHEHT

makponaninm <45 % <10 % <5% 2% <15 % -

Mikponaninu <35 % <50 % <40 % <35 % <25 % <5%

makpodonikynn - - - - -

Mikpodhonikynn - - - <10 % - <5%

TpabekynspHo- <10 % <15 % <55 % <55 % <5% <10 %

3an03unCTi CTPYKTYpK

TyByno-KicTO3Hi <5% <7 % - <5% <60 % <15 %

CTPYKTYpU

coniaHi CTpyKTypyn <5 <18 % - <5% <5% <55 %

0COBNMBOCTI MYXNMHHWX ~ OKPYMAi, LUTO-  MOMNIMOPOHI BeNuKi, UuTonnasma  BMCOKi CTOBMYACTi  NOMiroHanbHi, noniMopaHi,

KNiTUH nnasma misepHa psicHa, eoanHodinbHa uuTonnasma rinepXxpomHi

nposopa

aapa HEBEnwKi, mani, noniMopeHi, rinepxpomHi OKpyrni Ta 0BarbHi, NOMiMO PehHi noniMopeHi,
MOHOMOPHi rinepxpomHi rinepXpomHi rinepxpomHi

anepus - BENVKi, MOMITHI - - BENVIKi, MOMITHI -

MITOTUYHa akTuBHicT 2,20 £ 0,73 4,67 £1,92 2,33+£0,69 1,33+0,31 2,00+£0,11 5,00+0,78

Ha 10 n/3p

CTpomanbHuii KOMMOHeHT — fobpe HDKHUAY iBpO-  «HiKHUIAY» Gibpo- HE BUpaXXeHUN, BUPAXEHUI HE BUPaXEHUN,

BUPaXeHUN, BOJIOKHUCTWIA BOIOKHUCTWI ¢ibpo- rianinizoBaHum, ¢ibpo-
LWiNbHAA BOMOKHUCTUI (hi6PO-BONOKHUCTUI  BOMOKHUCTUIA

<7 %
<30 %
<50 %

<3 %
MOHOMOPGHi,
npo3opi

BiAHOCHO OAHOPIAHI,
HasBHICTb kKaHaBOK

1,17 £ 0,59

¢ibpobnacty,
TeKakiTUHU
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KniTuH (12 i3 46 Bunapkis, 26,1 %), oCTaHHi yTBOpIOBanu
LLINMHHI MpocTOpM.

LintonoriyHo: B ycix Bunagkax HCK cnoctepiranu
rinepxpomHi, noniMopcpHi siapa, LWo manu 3aebinbLLIoro
BENUKI MOMITHI Kinbka saepeub. Y KOXHOMY M'STOMY
cnocTepexenHi (9 i3 46 Bunagkis, 19,6 %) BUSIBUNM 30HM
HEKpPO3iB, KOTpi Manu ocepeakoBuii xapakTep (0o 15 % Tr).
Kinbkictb MiTO3iB CcTaHoBuna 4,67 + 1,92 Ha 10 n/3p, wo
BABIYi GinbLUe Lporo nokasHuka y Bunagkax BCK. Mcam-
MOMHi TiMbLiA HE BCTAHOBWIT B XXOAHOMY BUNaZKy (puc. 2).

Y Bcix MK cnoctepiranu nepeBaxaHHsl 3ano3ucTmx
i TYOynspHUX CTPYKTYP, L0 YTBOPIOBANM HE MEHLLE HixX

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

Puc. 1. Bunaaku Bucokoau-
epeHLilioBaHUX Cepo3HUX
KapLvHoM, 3aGapBneHHs rema-
TOKCUNIHOM Ta €031 HOM.

A: Mikponaninu Ta makponani-
1K, WO 3aiiMaloTb Maixe BCH
NNOLLY TKaHWUHK NyXnmnHK, x100.

B: [caMMOMHi TinbL, Lo yTBO-
PIOIOTb [0 YBEPTI TKAHWHMN NyX-
nnHK. x400.

Puc. 2. Bunagkn Hu3bkoam-
epeHuiioBaHOi ceposHoi
KapLMHOMK, 3a6apBneHHs rema-
TOKCMMIHOM Ta eo3nHoMm, x200.

A: ConigHi cTpyKTypH, WO 3a-
1IMatoTb NOHaZ MOMOBMHY MOLL
TKaHWHW MYXMMHW, NIETKO NOMITHI
AAepus Ta MITOTUYHI dirypu.

B: donikynsipHi CTPYKTYpH, Lo
HarafytoTb TinbLs Kan-EkcHepa
Ta YTBOPEHI MYXNHHAMM KIiTK-
Hami 3 BUPaXEHUM CTyneHem
noniMopiamMy Ta BUCOKOK
MITOTUYHOIO aKTUBHICTIO.

55 % Tr1. Ocepenku naninspHoi 6yaoBy BUSBNANM B YCiX
CMOCTEPEXEHHSIX, ane Makponaninm Manu BUNagkoBui
xapaKkTep: He GinbLue Hix 5 % nyxnuHHKX KniTuH. Llikaso,
woy 2i3 3 MK (66,7 %) cnocTtepiranu 3Ha4Hy reteporen-
HiCTb Oy40BM — 3 3any4eHHsM YCiX Ha3BaHWX BapiaHTiB.
LinTtonoriuno: MK manu Benuki KnitHm 3i 36isibLUEeH MM
AApaMu Ta PSICHOK €03WHOMINBHOK LMTOMNa3molo,
O HaragylTb iHTecTMHanbHUI enitenin. KinbkicTb
MITOTUYHUX (hiryp cTaHosuna 2,33 + 0,69 Ha 10 n/3p.
Monimopdpiam — B, MOMIPHOIO A0 BUPAXEHOIO B MeXax
OAHIET MyXIUHK, ane y BCX crocTepiranit nepLUni oro Ba-
piaHT. MK MyXMIMHHUMM KITUHAMW BUSHAYMUIIN HE3HAYHY
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KiNbKICTb CTPOMM 3 OCEPEAKOBUMM AECMOMNNACTUYHIMM
3MiHamu, Lo 3aimanu He GinbLue Hix 20 % TI1.

Y Hawowmy pocnigxeHHi CMK mana rictonoriyHi
03HaKm Cepo3Hoi (Mikponaninum, NooAyHOKI Makponaninm,
TpabeKynsapHO-3ano3ncTi CTPYKTypw, cTpaTtudikauis
eniTenito) Ta MyLMHO3HOI (psicHa uuTonnasma, He Bu-
3HAETLCA YiTKa anikanbHa rpaHuus, BiACYTHI KNiTUHA
TMNY KenuxonopibHux) KapLumMHOMK ogHovacHo. TobTo
enitenianbHUN KOMMNOHEHT NPeACTaBNeHU KNiTHamm
TUNY eHOoLepBikanbHOI CNU30BOI Ta CEPO3HOro TUny.
BusHaunnu Takox BUpaxeHy NenkouuTapHy iHinb-
Tpauito.

Pathologia. Volume 16. No. 2, May — August 2019
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.,::rx\ “%vw NP
\- Glawd

Yci pocnipxysaHi Bunagku EK xapakrepusysanucs
HasIBHICTIO Marnmx 3ao3, pisHux 3a hopMOLD: OKPYrIUX,
OBarbHKX Y¥ HENpaBWIbHOI opMK, SIKi Npunsrany ogHa
[0 ogHoi («back-to-back» natTepH) Ta hopmyBanm kpu-
6po3Hi, naninspHi (be3 ibpo3HO-CyAMHHOI cepLieBMHM)
Ta MiKpOhOMiKyNsApHi CTPYKTYPW, LLO BUSIBNSNN Y Pi3HUX
CNiBBIAHOLIEHHSX i3 3aM03UCTUM KOMMOHEHTOM. Lle
CMiBBIOHOLIEHHS Mano MPUHLMMOBE 3HAYEHHS Nig Yac
BCTaHOBIEHHS CTyneHs audepeHuitoanHs EK i mano
nuLLe AOMOMDXHWI XapakTep nia Yac AucepeHLinHo-Aj-
arHocTuyHoro nowyky mix EK i CK. Y 3 i3 6 Bunagkis
(50,0 %) cnoctepiranu ocepeakoBe MMOCKOKMITUHHE
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Puc. 3. Bunapku paky sie4qHukis,
3abapBneHHs reMaToKCUMiHOM
Ta eo3nHom, x200.

A: ®opmyBaHHA ncesgonani-
NSIPHUX i KPUBPO3HUX CTPYKTYP
B €HOOMETPIOIAHII KapLMHOMI,
eniteniit ctpatudikoBaHui, BU-
TATHYTUIA, 6€3 03HaK HasBHOCTI
MYLIMHY.

B: opmyBaHHs nceeponaninsp-
HUX CTPYKTYP Y rHI3A0noAiGHNX
YTBOPEHHAX CBITMOKMITUHHOI
KapLMHOMW, KNITUHM KyBoinank-
HOi pOpMU 3 BUPAXKEHUM Moni-
Mopdi3MOM.

Puc. 4. Bunapok rpaHynbo3okri-
TUHHOI NyXNUHN sevHmka, x200.

A: MepeBara conigHoro Tuny
POCTY MOHOMOPGHMX KNMITUH 3i
CBITNUMU SiApaMK, YTBOPEHHS
CTPYKTYp, WO HaragytoTb nani-
nu, 3abapBneHHs rematokcui-
HOM Ta €031HOM.

B: ®okanbHoro Tuny «dot like»
peakuis i3 PanCK y maitxe
NONOBYUHI MYXAMHHWX KITITUH.

B: BigcyTHicTb 3ab6apBneHHs Ha
EMA i3 HasiBHUM BHYTPILLHIM
KOHTPOIeM.

I': Hepiako BupaxeHa ekcnpecis
Calretinin y noHag 75 % nyxnuH-
HUX KNITUH.

B-T: IFX-3abapBnexHs, go-
naTtkoBe 3abapBrieHHs rema-
TOKCUITIHOM.
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Ta6nuus 3. Exkcnpecis ITX mapkepiB ricToreHeay B pi3HUX TUNax 3MnosiKiICHNX HOBOYTBOPEHb SIEYHUKIB, N

npowen __Jpanck o Joka0 oa125 [WEt | Vimenin | Calreenin Jp53 __JEWA |

CeposHi kapuuHomu (n = 51) 100 % 100 % 3,9 % 94,1 %
(n=51) (n=51) (n=2) (n=48)
MyumHO3HI kapumHomu (n = 3) 100 % - 100 % 100 %
(n=3) (n=3) (n=3)
EHOoMeTpuoipHi kapumHomu (n = 6) 100 % 100 % - 66,7 %
(n=6) (n=6) (n=4)
CBITNOKNITUHHI KapLuHoMK (n = 4) 100 % - 100 % 25,0 %
(n=4) (n=4) (n=1)
HenndepeHuinosari kapunHomn (n=2) 100 % 100 % - 100 %
(n=2) (n=2) (n=2)
paHynbo30KNITUHHI MyxnnHKM (n = 48) 41,7 % - - =
(n=20)
p* 0,788 0,602 0,600 0,688

94,1 % 23,5 % 1,9 % 31,4 % 100 %
(n=48) (n=12) (n=1) (n=16) (n=51)
= = = = 100 %
(n=3)
- 66,7 % 50,0 % - 100 %
(n=4) (n=3) (n=6)
- - - - 100 %
(n=4)
- 100 % - - 100 %
(n=2) (n=2)
4,2 % 100 % 93,8 % = =
(n=2) (n=48) (n =45)
0,744 0,984 0,709 0,379 0,609

*: pisHnug BiporigHa npu p < 0,05.
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AndepeHL;itoBaHHS, L0 AOCUTL NErKo BU3HAYasu: OkpiM
nisHaBaHoi Oy4oBM CTaHOBMMO He MeHLue Hix 20 % TI1.
B 1 i3 3 Ha3BaHMX MyxnuH crocTepirany opMyBaHHs
NMOCKOKMITUHHMX MOpyn. BygoBa NyxnuHHWX KNITUH
XapakTepuayBanacsi HasiBHICTIO BUCOKMX CTOBMYACTUX
KMITWH i3 YiTKUMKU anikanbHUMK KOHTypamu Ta 3aebinb-
LIoro BUTArHyTUMU sipamn. OKpyrni sigpa CTaHoBUIU
He BinbLue Hix nonosuHy TI1. MiTOTYHa aKTMBHICTL —
1,33 £ 0,31, Hekpo3un He Bu3Ha4unm (puc. 3A).

Y BCix cnoctepexerHsx CBK BUSBUNM xapakTepHUi
TyOyno-KicTo3HUIA MasnoHok. CTpyKTypa NyXMuH noginexHa
TOHKUMU (DIGPO3HO-CYANHHUMMW NEPETUHKAMU Ha KiCTW
Ta rHi3gonoaibHi yTBOPEeHHS! 3 HAsIBHICTIO HEBEMNMUKMX
ocepeakKis MiKponaninsapHUX CTPYKTYP. MyXnuHHI KNiTUHK
B ycix Bunagkax CeK manw noniroHanbHy, KyboigansHy
hopMmy i3 PSCHOK MPO30POID LMTONMa3MOK Ta sapa i3
BVPaXXEHUM CTYMeHeM NoniMopdiamy Big, Manix okpyrmvx
[0 BEMNNKMX NOMIMOPHMX i3 NErko NOMITHAMU SAEpLAMU.
lMpoTe MITOTUYHI tirypu He Bynn Takumu, Lo iX MOXHa
nerko ineHTudikysatu: 2,00 + 0,11 (puc. 36).

Y Beix gocnimkyBannx HK nons conigHunx CTpykTyp
cTaHoBUNK Tpoxu Binblie Hix nonoBuHy TIT i3 «go-
MILLKOIOY» 3ano3ncTux, Tpabekyno-, TyGyno-KicTO3HMX
naTTepHiB i HEBENWUKMX (POKYCiB MiKponaninsapHuX i
MiKpOGORiKYNAPHUX CTPYKTYP. TTyXAUHHI KNITUHK Manu
rinepXpoMHi fipa Ta BUpaXeHW CTynNiHb NoniMopdiamy:
BiZl Manux NepeBaXkHO OKPYrIUX [0 BEMUKUX MIEoMop-
(hHMX i3 nerko nomiTHUMKM saepusmu. Kinbkicte MiTosis
carana 5,00 = 0,78 Ha 10 n/3p. B 06ox gocnimpxyBaHux
Bunagkax HK cnoctepiranu nons reorpadiyHmx HeKpo3is,
Lo 3anmanu Bia 5 % no 10 % TI1.

Y BCix pocnigxyBaHux Bunagkax [plA nyxnuHHi
KMiTUHW hopMyBany nepeBaxHo TpabekynsipHi (6rmabko
nonosuHu TIT) Ta MikpodonikynsapHi CTPYKTYpU (TPETUHA
TM). Ane BusiBUNM HeBenmki hoKycu 3 Makpodonikynamu
Ta COMigHUMM CTPYKTYpamMu, SKi 3araniom He nepeBuLLy-
Barm 10 % Tr1. KniTuHu HOBOYTBOPEHb Y BCiX BUNaaKax
Bynm MOHOMOPHI, NPO30pi, iApa PO3TaLLOBaHi XaoTU4YHO
LLIOA0 Of1He [0 OAHOrO Ta Ao Tpabekyn i dponikynis, KyTacTi
Ta oBarnbHi, Oniai. Y TpetuHi Bunagkis (31,2 %, n = 15)
CrnocTepirany NOB3HOBXKHI KaHaBKW, 3aBASKM YOMY siapa
HaragyBanu kaBoBi 3epHa. KinbkicTb MiTO3iB CTaHOBWNA
1 Ha 10 n/3p y marxe nonoswHi cnoctepexeHs (54,2 %,
n = 26). B iHLWii YacTuHi cnoctepexeHb MITOTUYHI dirypu
He BUSBWUNW. TinbKu B OQHOMY BUNAAKY BU3HAYMUIM NiaBM-
LLieHy MITOTUYHY aKTUBHICTb: 4 MiTo3u Ha 10 n/3p (puc. 4).
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ImyHodbeHoTunm PA Ta Mpl$A 3a3Havanm BapiabensHy
€KCNpecito MapKepiB, Ski HaBeaeHi B mabnuui 3.

Y 67 sunapkax PA (100 %) BusiBneHa ekcnpecis
Mmapkepa PanCK He3anexHo Bif piBHS AudepeHLitoBaHHS
HOBOYTBOPEHb: NO3UTUBHE MeMbpaHHe 3abapBreHHs!
NyXAUHHUX KNITUH cnocTepiranu B ycix BCK (n = 5) i HCK
(n=46). Y 20 Bunagkax [plA (41,7 %) BusBneHa cnabka,
30e6inbloro MmembpaHHa PanCK+ peakuis B YacTuHi
knituH (Big 10 % po 50 %) (puc. 4).

OcobnuBoi yBaru notpebye xapaktep 3abapBneHHst
Ha p53. Mo-nepLue, BUSBUMK CYTTEBY PI3HULIO MK 3a-
6apeneHHsm BCKi HCK. Tak, y »xogHOMy CrocTepeseHHi
BCK He momiTunu myTaHTHUI TN ekcnpecii (saepHa
peakuis y 6inbL Hix 10 % NyXnWHHWUX KNiTWH). Y BCiX
HCK nomitunn obugsa tinm IMX o3Hak mytauii TP53:
3abapeneHHs noHag 10 % nyxnuHHWX knituH y 34,8 %
(n=16) Ta abcontoTHa BiACYTHICTb AaepHoro chapbyBaH-
Hs1 (He BusiBUNK o3Hakn «wild typex» p53) y 30 (65,2 %)
BMUMagkax. B iHWwMX rpynax 3nosikicHux HOBOYTBOPEHb
SEYHMKA, WO AOCMIMKYBanW, MyTaHTHWIA TUN ekcnpecii
p53 He BCTaHOBUMN.

06roBopeHHs

Mepepnycim npusepTae yBary po3bixHiCTb B enigemiono-
MYHUX [aHUX 3NOSKICHWUX MyXIMH SEYHWKIB. Y 30INCHEHIN
po6OTi 3HaYHUI BiACOTOK BUNaakie — 76,8 % — npunagae
Ha CK (cepen sikmx Tvn | (BCK) — 9,4 %, tvn Il (HCK) —
90,6 %), meHLmMi BigcoTok BUnaakie — Ha EK (8,7 %) i
CeK (5,8 %); nooguHoki cnoctepexeHnHst — MK (4,35 %),
HK (2,9 %) i CMK (1,45 %). MopisHtotoun i3 gaHnmmn BOS,
TeHZeHUIT Wwoao 3Ha4YHoro fomiHyBaHHa CK Ta apyroro
micus EK 36iratotbest. Ane BigpisHAIOTLCS iXHi BiCOTKOBI
yactku: EK — 10-15 %, MK — 3-4 %, CMK — 1 %, nooau-
Hoki Bunagkv CeK, HKi CK tuny | — no 5 %. List TeHaeHuis
onucaHa Takox y gocnigxeHHsx Ahn Geunghwan Ta
Ekene Okoye. AkLLo Aesiki rictonorivxi popmm BUSBNSIOTL
pigKo i fyxe pigKo, SK-0T 3nosiKicHy nyxnuHy bpeHHepa
(<5 % Big 3aranbHoI KinbKOCTi NyxnuH BpeHHepa) un He-
iHBa3VBHY BUCOKOOMMEPEHLIIIOBaHY CEPO3HY KapLIMHOMY,
TO B HaLif poboTi He BUSIBMIM XKOOHOIO TAaKOro BUNAAKY.
[o Toro x y 3piicHeHomy gocnimxeHHi cepeq plA Bci
BUMAZKW Hanexanu A0 AOPOCMOro TWMy, He BUSIBUIIM
xopHoi plMA toBeHinbHOMo TUMY, SKi, 3a knacudikallieo
BOOS, craHoBnate 6nmsbko 5 % [5,6,10,14]. Taky pis-
HULIIO BiA,COTKOBOrO CMiBBIAHOLUEHHS1 MOXHa MOSICHUTY
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TWM, LLIO B MOPCONOrivHWIA BiAAiN AiarHOCTUYHOIO LIEHTPY
NOTPannAny CKNagHiLli B 4iarHOCTUYHOMY CEHCI BUNaaKu,
3pOo3yMminiLLi BapiaHTW NyxnuH He notpebyeanu goaat-
KOBOI AM(EpPEHLINHOI AiarHOCTUKM 3 BUKOPUCTAHHSM
IrX-meToay. [poTe He MOoXeMO BUKMOYUTI MOXIMBICTb
BVNaAKOBOrO, MOMUIKOBOIO BKMOUYEHHS «PiAKMUXY MyXIUH
[0 iHLXX HO30MOTYHIUX (hOPM.

HesBaxaroumn Ha Te, WO BCi MopdosnoriyHi dhopmm
3M0sIKICHUX HOBOYTBOPEHb SEYHUKIB [OBOMi BapiabenbHi
3a ricTonoriyHot OyfoBo, HEODXiAHO HaronocuTh Ha
TWX, LLO Marnu AiarHoCTUYHE 3HaYeHHS Ta NiaTBEpaAXYBa-
v onybnikoBaHi AaHi Ta TeHaeHUii [4,8,9,12,13].

CytteBumMu BiamiHHocTamMu Mix BCK i HCK 6ynu,
no-nepLue, CTyMiHb BUPA3HOCTI noniMopdiamy, Skun
«3aiimaB» noHag 90 % Tl (He3HayHwi — ana BCK,
BupaxeHui — ana HCK), saranbHa KinbkicTb MiTO3iB, LLO
He nepeBuwmna 3 y xxogHomy Bunaaky BCK, HasiBHICTb
3aebinbLuoro ogHoro nomitTHoro sigepust y BCK, aekinbkox
manux Ta/um ogHoro Benukoro y HCK. Mo-gpyre, cTpyk-
TYpHi (hopMyBaHHS1, SIK-OT Makponaninu, Lo CTaHOBMSATb
He Ginblwe Hix 10 % TI1, MOXHa BMKOPUCTOBYBATH AK
AndepeHUinHo-aiarHocTYHMA kputepin ans HCK. 3
iHWOro GOKy, He MeHLU Hik chokanbHa (He MeHLIe Hix
15 % TI1) HasiBHICTb NaNiNApHUX yTBOPEHb (Makpo- Ta/um
Mikponanin) € HeobXiZHO YMOBOK A1t BCTAHOBIEHHS!
giarHody HCK nig yac audeperuiHo-aiarHoCTUYHOro
MOLLYKY MiX FicTOnoryHMMm Tunamu PA.

Y Bcix Bunagkax HCK cnoctepiranu rinepxpomHi,
nonimopdHi, GinbLui 3a po3Mipamn nopisHsHO 3 BCK
A0pa, He BU3Ha4MIM NCAMMOMHI TinbLs. Xo4a, 3a AaHUMK
BOOS3, BoHM MoXyTb pigko Tpannstucs [14]. Moxnuso,
Lie NMOB’AA3aHO 3 TUM, LU0 3@ YMOBW X HasiBHOCTi AjarHo3
HCK He Buknvkae TpyaHoLLiB i He noTpebye AoaaTKoBOi
IMX-Bepudikauii. Xo4ya, 6€3yMOBHO, L€l FiCTONOrYHNIA
KpUTEPI HEe MOXHa BBaXxaTW BUCOKOCNELMGIYHUM anst
CK i cnupatucs Tinbku Ha HbOrO.

BuaHaueHHs1 MikpodhonikynsipHux CTpykTyp notpebye
andpepeHuiauii nepeaycim i3 MpMA. Tak, i ans EK, i gns
CK xapakTtepHe 3MiLLieHHs1 CMiBBIAHOLLIEHHS! M COMiAHUM
TUNOM POCTY Ta (POPMYBaHHAM MIKPOONIKYNSAPHUX
cTpykTyp y 6ik nepuworo, a plMA xapaktepudyBanucs
nepeBaroto ocTaHHix. Morikazu Miyamoto Ta iHLi Takox
BU3HauMnu Taky TengeHuito [10].

BusenenHs B CBK rHisgonogibHux yTBopeHs i3
HasBHICTIO HEBEMUKNX OCepenKiB MikponaningpHux
CTPyKTYp notpebye andepeHuiHoi giarHocTuku i3 CK.
BpaxoBytoun, O Taki CTPYKTypy BCTAHOBUIIN B YCiX
cnoctepexeHHsx CeK, giarHOCTMYHe 3HayYeHHs Mana
He3HayHa (0o 25 %) noLmpeHicTb Lporo nattepHa B TT1.
TobT0 hokarnbHa HasBHICTb MiKPONaMINAPHUX CTPYKTYP
diarHosy CBK He cynepeumnTb.

OTxe, cnupatounck Ha ocobnueocTi 6ynosw saep,
BiZICOTKOBY YaCTKY TVX YU iHLUMX YTBOPEHb, CTYMiHb Noni-
Mopdi3aMy Ta MITOTUYHY aKTUBHICTb, MOXHa BEpUiKyBaTy
6inbLUICTb 3NOAKICHUX NYXMWH S€4HMKa. BigkpuTtum 3anu-
LIAETLCA NUTaHHS LLOAO0 HOBOYTBOPEHb (hokanbHO nani-
nsipHOI BY0BM i3 MOMIPHUM | BUpaXKEHUM noniMopdiaMom
6e3 0nHO3HAYHOT NepeBary OJHOrO 3 HYX Ta NiABULLEHO
MITOTUYHOIO aKTUBHICTHO (GinbLue Hix 1 MiTO3 Ha 5 n/3p).
Taki nyxnuHy Maixe 3 OQHaKOBOO MMOBIPHICTIO MOXYTb
6yTmn CK, EK, CBK, HK 4n repmiHoreHHOro noxomkeHHs. Y
Takomy BUNaaky knovouMm € IMX gocnimKeHHs.
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Pesynbratu wopo IMX npodpinto eniteniansHux nyx-
TUH 30€e6inbLLIoro 36iratloTbCs 3 AaHUMM IHLIMX AOCTIAHU-
kiB. Are B iMyHodbeHoTvni MplA gopocnoro Tuny BUSBUNK
3abapeneHHs Ha PanCK «+» y 3Ha4HO BinbLUIoMy BifCOTKY
(41,7 %), 3a naHnmm BOO3, Lieit noKasHUK He NepeBHLLYE
25 % [2,5,6,11].

Cnvparounch Ha oTpumaHi pesynsrati, PanCK mox-
Ha BUKOPWCTOBYBATY B NaHeNi aHTUTIN Mig Yac audepeH-
LiiHO-ZjiarHOCTUYHOIO MOLLIYKY Pi3HUX [pKepen ricToreHesy
3M0sIKICHUX HOBOYTBOPEHb SEYHUKIB, TiMlbkV BPAXOBYHUM
Pi3HWIA XapakTep oro 3abapeneHHs. Tak, BupaxeHa
mMembpaHHa 3/6e3 LMTONNasmMaTu4yHOro KOMMOHEHTa
peakuist xapaktepHa ans PA, a BigCcyTHICTb ekcrpecii uun
i HEBUP@XKEHUI (POKANBHWIA Y YACTUHI MyXIMHHUX KMITUH
BapiaHT cBiguuTtb npo M.

Mapkep rictoreHesy CA-125 mae giarHocTnyHe 3Ha-
YEHHS: 33 YMOBM BUSIBIIEHHS «+» peakLiii HeobXxiaHO ne-
penycim gymatu npo PA, 3a ii BiacyTHOCTI — iMOBIpHiLLMI
pMA. HagiTb BpaxoBytoum pisHWiA xapakTep 3abapBreHHs
Ha Len Mapkep, NOro He MOXHA BUKOPUCTOBYBATW SK
«NATOrHOMOHIYHWIAY [TX-NOKa3HuK.

MosunTtmBHa peakuis 3 Vimentin, sky cnoctepiranu
y 3 i3 5 gocnimxysBaHux Tunis PA, iCTOTHO 3HWXYE 10ro
cneuymdivHicTb Wono Bepudikavii MplHA, HeaBaxaroum Ha
YyTIuBICTb. [poTe NOro KOPUCHICTB Mig Yac AndepeHLin-
HO-AiarHOCTUYHOTO MOLLYKY apryMeHTOBaHa nepeaycim
HaMipoMm nigTeepanTy giarHos MpliA.

[liarHOCTYHE 3Ha4YeHHs mMapkepa repMiHOreHHOro
andepeHuitoBaHHs Calretinin ctocyBanocs nepepy-
cim TplMA. OgHak, 3a Hawmmyn gaHnumu, dokanbHa B
YaCTUHI NYXJIMHHKX KNITUH peakuis 3 UMM MapKepom
Yy HOBOYTBOPEHHSAX €HAOMETPIoiaHOT Mopdonorii Ta
KPYrno-KNITUHHWX KapuyHOMax NepeBaxHo COnifHoi
6ynosu He Bukntovae piarHo3 EK ta HK BignosigHo, a
nuLe NiaTBEPAXYE HAsSBHICTb repMiHOreHHoro aude-
PEHLIFOBAHHS.

Y 3giiicHeHin poborTi Bci gocnigxysari HK manm
deHotun Vimentin«+» / Calretenin «+», wo, BnacHe,
HE € PNCOI KapLMHOMKW. He3Baxatoun Ha Te, WO Taky
abepaHTHY eKkCnpecito MOXHa MOSICHUTW BTPATOIO PIBHS
AnbepeHLtoBaHHSA KNITUH MyXIMHW, Lel (akT CyTTEBO
yCKnagHoe iMyHoMopdonoriyHy BepudikaLito aiarHosy.
OTxe, 332 YMOBW JOCMIAXEHHS MYyXMNHW NEpeBaxHoO
conigHoi BynoBu 6e3 MikpodoniKyNApHUX CTPYKTYP YK i3
¢hokanbHUM iXHIM NOLIMPEHHSM, 3 BUCOKOK MITOTUYHO
aKTUBHICTIO Ta BUPaXEHWM CTyneHem noniMopdiamy
deHoTtun Vimentin «+» / Calretenin «+» He cBigunTumMe
npo Mpl4A.

Wopno ekcnpecii mapkepa WT-1 3a3Ha41mMo, LLO BiH €
BOAHOYAC BVCOKOCNELMAIHHUM | BUCOKOHYTIMBUM KpuTE-
piem ans BCTaHOBNEHHA diarHody CK. Ane Haronocumo,
LLIO € IMOBIPHICTb BU3HAYEHHS 10r0 «+»-CTaTyCy B HE3Ha-
YHIl KinbkocTi BUnagkis (<5 %) HeenitenianbHWX MyXnuH
sevnmka (MplA) Ta «-»-peakuis y CK, ocobnmeo HCK.

[liarHocTMYHe 3HaueHHa Mapkepa p53 BCTaHOBNEHE
ana ancbeperuiauii Mk BCK i HCK. OxkpiM uboro, BiH
MaB KITHOYOBE 3HAYEHHSI B AESKMX BUNaZKax Mig yac
AndepeHuiHo-giarHocTuyHoro nowyky mik HCK (p53
«+») i Hu3bkogudepeHuiioBaHummn EK (p53 «-»), komm
CONiAHWI A KOMMOHEHT CTaHOBWB MOHag nonosuHy TI1.
Xoua C. D. M. Fletcher 3a3Hayae, WO BUKOPUCTAHHS
LibOro MapKepa He € Po3B’si3aHHSAM LibOro MUTaHHS [7].
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Aim — to study VEGFR-2 and CD34 immunohistochemical expression in squamous cell lung cancer.

Materials and methods. Pathomorphological and immunohistochemical studies of surgical material from 20 patients, which
were treated in ZRCOD because of SCLC, were conducted: 10 patients with SCLC without metastases in regional lymph
nodes formed the | group of study and 10 patients with SCLC with metastases in regional lymph nodes formed the Il group of
study. 10 samples of regional lymph nodes with metastases were also examined (the Il group of study). Inmunohistochemical
study was carried out using antibodies against VEGFR-2 and CD34.

Results. Squamous cell lung cancer is characterized by high VEGFR-2 expression marks, which are typical for | and Il groups
of study: 115.23 (97.35; 125.55) CUOD, 60.28 (50.77; 67.19) % and 118.33 (110.03; 140.23) CUOD, 56.56 (44.19; 67.49) %,
respectively (P > 0.05). At the same time, there is statistically significant difference between the levels and the relative areas of
VEGFR-2 expression in the primary tumor and in the metastases in regional lymphatic nodules (RLN) (the last one distinguished
by the lower expression marks — 89.67 (67.25; 100.65) CUOD; 50.99 (41.65; 60.10) %). Tendency to increasing of the number
of microvessels in the sequence “non-metastatic squamous cell lung cancer — metastatic squamous cell lung cancer — metas-
tases in RLN" was established: 37.50 (25.00; 54.00) vs 64.50 (42.00; 102.00) vs 95.50 (76.50; 125.00), P < 0.05. Presence of
correlations between the following indicators was revealed: the level, the relative area of VEGFR-2 expression and the number
of microvessels in non-metastatic squamous cell lung cancer (r = 0.35 and r = -0.34, respectively); the level and the relative
area of VEGFR-2 expression (r = -0.45), the relative area of VEGFR-2 expression and the number of microvessels in metastatic
squamous cell lung cancer (r = 0.43); the level and the relative area of VEGFR-2 expression in metastases in RLN (r = -0.44).

Conclusions. VEGFR-2 expression indices decrease from | to lll groups of study, while CD34 expression increases in this
sequence, moreover, the expression indices of the studied markers correlate in the primary tumor and do not correlate in
regional metastases.

ImyHoricToxiMiuHa XxapaKTepucTUKa MapKepiB HeoaHrioreHe3y y NAOCKOKAITMHHOMY paKy AereHi

M. M. BayaapbekoBa
MeTa po60oTu — BUBYMTM 0COBNMBOCTI iMyHoricToximMiuHoi ekcnpecii VEGFR-2 i CD34 y nnockoknituHHoMy paky nereHi (MPIT).

Martepianu Ta Metogu. 3ailicHUNKM naTtoMopdonoriyHe Ta iMyHOrCTOXIMIYHEe JOCTIMKEHHs onepauiiHoro Matepiany 20
nauieHTis, ski oTpumyBanu nikyeaHHa B 30OKOL i3 npueoay MPJ1. | rpyny cnoctepexenHst cchopmysanu 10 nauieHTis 6e3
MeTacTasiB y perioHapHux niMmatnyHmx By3nax, |l rpyny — 10 nauieHTiB i3 meTactazamm B perioHapHvX NiMaTnyHuX By3nax.
[Jocnigunu Takox 10 3paskiB perioHapHUX NimbaTnyHnx By3nis i3 Metactasamu (Il rpyna). ImyHoricToxiMiuHe AOCTIMKEHHS
BUKOHanNW, BUkopucToBytoun aHtuTina go VEGFR-2 n CD34.

Pe3ynkratu. MNNOCKOKMITUHHWIA paK NEreHi XxapakTepuayeTbCst BUCOKMMM nokasHukamu ekcnpecii VEGFR-2, wo BnactuBi
| Ta Il rpynam nopiBHsHHS: 115,23 (97,35; 125,55) YOOLL, 60,28 (50,77; 67,19) % i 118,33 (110,03; 140,23) YOOLL, 56,56
(44,19; 67,49) % BignosigHo (p > 0,05). BusiBunm CTaTncTUHHO 3HaYYLLL PI3HMLIFO MK MOKa3H1KaMW PiBHS Ta BiHOCHOI NOLLj
ekcnpecii VEGFR-2 y nepBuHHii nyxnuHi Ta B perioHapHux MeTactasax (OCTaHHi Bigpi3HAOTbCA MEHLUMMW MOKa3HUKamMu
ekcnpecii Mapkepa — 89,67 (67,25; 100,65) YOOLL, 50,99 (41,65; 60,10) %). BctaHoBunu TeHaeHL;to A0 36inbLIeHHs Kinb-
KOCTi MIiKpOCYZIMH Y NOCRIZOBHOCTI «HEMETACTaTUYHWIA NIOCKOKMITUHHUIA pak NereHi — MetTacTaTUYHUIA MIIOCKOKNITUHHUIA pak
nereHi —MeTacTaau B perioHapHi nimdatuyi Byanuy: 37,50 (25,00; 54,00) vs 64,50 (42,00; 102,00) vs 95,50 (76,50; 125,00),
p <0,05. BuaHaumnu HasiBHICTb KOPENALLINHUX 3B'A3KIB MiXK TaKMMM NOKa3HWUKaMW: piBeHb, BigHOCHa nnoLua ekcnpecii VEGFR-2
1 KiNbKiCTb MIKPOCYAWH Y HEMETaCTaTUHOMY MITOCKOKIITMHHOMY paky nereHi (r = 0,35 i r = -0,34 BignoBsigHo); piBeHb i BigHOC-
Ha nnowa ekcnpecii VEGFR-2 (r = -0,45), BigHocHa nnowa exkcnpecii VEGFR-2 11 kinbKiCTb MikpocyauH y MeTactaTuyHoMy
NMOCKOKNITMHHOMY paky nereHi (r = 0,43); pieHb i BigHocHa niowya ekcnpecii VEGFR-2 B perioHapHux meTactasax (r = -0,44).

BucHoBku. lNMokasHukn ekcnpecii VEGFR-2 sHmkytotbes Big | go Il rpynu cnoctepexeHb, a nokasHuk ekcnpecii CD34
MiABULLYETLCS B L MOCMIZAOBHOCTI. [MoKa3HMKW ekcripecii 4OCMioKyBaHUX MapKepIB KOPESIOOTh Y NEPBUHHIM NYXWHI Ta He
KOPEnIKTb Yy MeTacTasax y perioHapHi nimgatunyHi Bysnu.

UMmyHOrucToXuMmuueckasn XxapaktepucTuka MapKkepoB HeoaHruoreHesa
B NNOCKOKAETOYHOM paKe Aerkoro

M. M. BayaapbekoBa

Llenb paboTtbl — U3yunTb 0COBEHHOCTM MMMYHOTUCTOXUMMYeckon akenpeccun VEGFR-2 n CD34 B NnoCKOKNETOYHOM pake
nerkoro (MP).
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Matepuanb! u metoabl. MNpoBefeHo NaToMoOpdONOrMYECKOe N UMMYHOTMCTOXMMUYECKOE UCCREeaoBaHNe OnepaLoHHOro
matepuana 20 nauveHToB, npoxogmslimnx neveHne B 3OKOM no nosoay MPI1. | rpynny HabntogeHuin copmmposanm 10
nauuneHToB 6e3 MeTacTasoB B pervoHapHbIx umdarnyeckux yanax, |l rpynny — 10 naumeHToB ¢ MeTacTasamu B pervoHap-
HbIX NMMcaTyeckux yanax. Tawke nayunnu 10 06pasLoB permoHapHbIX nuMdaTnieckux y3nos ¢ metactasamu (Il rpynna).
VIMMyHorcTOXMMIYECKOE ccrenoBaHne NPoBOANYN C Ucnonb3oBaHnem aHTuten k VEGFR-2 n CD34.

Pe3ynkrathbl. [1110CKOKNETOYHBIV pak NErkoro xapakTepuayeTcs BbICOKMMM nokasatensmu akenpeccun VEGFR-2, kotopele
cBomncTBeHHb! | v Il rpynnam Habnogenwni: 115,23 (97,35; 125,55) YEOT, 60,28 (50,77; 67,19)% un 118,33 (110,03; 140,23)
YEOT, 56,56 (44,19; 67,49) % cootBeTCTBEHHO (p > 0,05). YcTaHOBMEHA CTATUCTUYECKM 3HAYMMas pasHuLa Mexay nokasa-
TensMK YPOBHS 1 OTHOCUTENBHOW NnoLaau akenpeccu VEGFR-2 B nepBryHOi 0nyxonu 1 B permoHapHbIX MeTacTasax (no-
CrnefHve OTINYAKTCA MEeHbLUMMM NoKasaTensMu akcnpeccum mapkepa — 89,67 (67,25; 100,65) YEOTT, 50,99 (41,65; 60,10) %).
OTMeyeHa TEeHAEHLMS K BO3pacTaHMI0 Y1CHa MUKPOCOCYOB B NOCHEN0BATENbHOCTY «HEMETACTaTUUYECKMIA MIOCKOKIETOUHBIN
pak nerkoro — MeTacTaTM4eCKuid NMOCKOKNETOUHbIN pak Nerkoro — MeTactasbl B permoHapHble nuMdatuyeckue yanei»: 37,50
(25,00; 54,00) vs 64,50 (42,00; 102,00) vs 95,50 (76,50; 125,00), p < 0,05. YcTaHOBNEHO Hanu4ve KOPPENSALUMOHHbIX CBA3E
MexXay criefylowmumy nokasaTensiMu: ypoBeHb, OTHOCUTeNbHas nnoLasb skcnpeccun VEGFR-2 v uncno mMukpococynos
B HEMETaCcTaTN4eCKOM MIIOCKOKNETo4HOM pake nerkoro (r = 0,35 u r = -0,34 cOOTBETCTBEHHO); YPOBEHb 1 OTHOCUTENbHAS
nnowagp akcnpeccun VEGFR-2 (r = -0,45), oTHocuTenbHas nnowaab akenpeccun VEGFR-2 1 umcno mukpococyaos B
MeTacTaTM4eckoM NIOCKOKIETOMHOM pake nerkoro (r = 0,43); ypoBeHb U OTHOCUTENbHAs nnowaae akcnpeccun VEGFR-2 B
MeTacTa3ax B permoHapHble numdatuyeckue yanbl (r = -0,44).

BbiBoabl. MNokasatenu akcnpeccun VEGFR-2 cHmkatotes ot | k Il rpynne HabntogeHuin, a nokasatenb akcnpeccun CD34
MOBLILLAETCA B JAHHOW NOCReaoBaTenbHOCTY. [MokasaTen 3KCNpeccum U3yYeHHbIX MapkepoB KOPPENMPYHT B NEPBUYHON

OMyXOru 1 He KOPPENUPYIOT B MeTacTa3ax B pervoHapHble numdarnyeckme yanbi.

Despite the improvement of approaches to the diagnosis
and treatment of lung cancer (LC), the prognosis for life
of patients still remains unfavorable — the indicator of
5-year survival is less than 20 % [1]. Distant metasta-
ses of LC are a key factor in the forecast, determining
the tactics of the patient. Squamous cellular lung cancer
(SCLC) accounts for about 30 % of all cases of LC,
ranking the second in frequency after lung adenocarci-
noma. At the same time, SCLC is less prone to distant
metastasis in comparison with other histological variants
of LC, but with a high frequency of metastasis to regional
lymph nodes (RLN). The presence of metastases in
the RLN is also attributed to prognostically significant
factors, therefore, the deepening of knowledge about
the mechanisms of lymphogenous dissemination is
clinically significant [2].

Based on current literature data, one of the key links
in tumor progression and metastasis is neoangiogenesis.
There are three main mechanisms that mediate vascular
neoplasm formation in cancer: secretion of growth factors
by tumor cells that stimulate endotheliocytes; reduced
activity of natural angiogenesis inhibitors; angiogenesis
mediated by circulating endothelial cell precursor cells [3].
Vascular endothelial growth factor (vascular endothelial
cell growth factor, VEGF) is a specific mediator of angio-
genesis, the function of which is mediated predominantly
by the receptor for vasculo-endothelial growth factor 2
tyrosine kinase activity [4]. Overexpression of VEGF
and VEGFR-2 is associated with cancer invasion and
metastasis.VEGFR-2 expression is found in endothelio-
cytes, as well as in cancer cells of a number of tumors
(colorectal cancer, breast cancer, etc.). Evaluation of
the immunohistochemical expression of VEGFR-2 is
currently used to address the issue of treatment with
targeted anti-angiogenic drugs. However, the prognostic
significance of VEGFR-2 expression by X-ray cells is still
debated [5]. The mechanisms of interaction of VEGFR-2
with the elements of the tumor microenvironment, in par-
ticular, with the stem cell pool, are of considerable interest.
In addition, it is known that the expression of VEGFR-2
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correlates with the density of microvessels in a number
of malignant tumors, predetermining the prognosis [4].

Microvascular density is a parameter for assessing
the growth of new blood vessels, which is widely used in
studies of a wide range of pathologies, including malignant
tumors [6]. It is known that the growth of a malignant neo-
plasm with a diameter of more than 2 mm requires the de-
velopment of its own vascular network. For the purpose of
measuring the density of microvessels, markers CD31,
CD34, CD105 are traditionally used. In the current litera-
ture, no information was found on the difference between
the microvessel density indices in cancer, assessed using
each of these markers. Probably, the choice of the marker
is based on the specifics of the goals and objectives that
are pursued in each study [6-8]. CD34 is an intercellular
adhesion molecule that is expressed on the surface of a
number of cells, including umbilical cord cells, bone mar-
row cells, mesenchymal stem cells, endothelial progenitor
cells, and mature blood vessel endotheliocytes [9]. In a
number of works, associative links between microvascular
density in LC, assessed by the expression of CD34 and
prognostic parameters, such as the stage of the tumor
process, the presence of metastases, and the survival rate
of patients, have been shown [7-9]. However, the molec-
ular mechanisms that form the basis of tumor progres-
sion mediated by neoangiogenesis are still not clarified.
Therefore, in the context of studying the mechanisms of
SCLC progression, it is important to compare the levels of
expression of VEGFR-2 and CD34 in tumor samples with-
out metastases in the RLN, with metastases in the RLN, as
well as in the samples of the metastases in the RLN itself,
with subsequent analysis of the data.

Aim

To study the level and relative area of immunohistochem-
ical expression of VEGFR-2 and the number of microves-
sels (according to CD34 expression) in non-metastatic
and metastatic squamous cell lung cancer, and in its
metastases to regional lymph nodes.
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Material and research methods

A pathological and immunohistochemical (IHC) study of
the surgical material of 20 patients treated in ZRCOD
for SCLC was conducted. Patients were divided into
two groups: group | was formed by 10 patients without
metastases in regional lymph nodes (pT1-2N-OM0G1-3),
group Il — 10 patients with metastases in regional lymph
nodes (pT1-2N1-2M0G1-3). The exclusion criteria were
the presence of distant metastases, as well as the germi-
nation of the tumor in adjacent organs. Also 10 samples of
RLN with metastases (group Ill) were examined.

The features of the microscopic structure of SCLC
were evaluated in microscopic preparations stained
with hematoxylin and eosin. In dewaxed sections, after
temperature unmasking and suppressing the activity
of endogenous peroxidase, according to standard me-
thods, IHC was performed using polyclonal antibodies
VEGFR2 Ab-1 (Thermo Scientific, USA) and monoclonal
antibodies CD34 (Clone QBENd/10; Thermo Scientific,
USA) and UltraVisionQuanto Detection imaging system
with diaminobenzidine (Thermo SCIENTIFIC, USA). The
results of IHC studies were evaluated by Axioplan-2
microscope (Carl Zeiss, Germany) with magnification
x 200. In each case, 5 fields of view were evaluated.
In the study of sections stained using antibodies to
VEGFR-2, the level and relative area of expression
was estimated using photo-digital morphometry [10].
The expression level of IGH markers was expressed
in arbitrary units of conditionaloptical density (CUOD)
and was graduated as follows: 0-20 CUOD - negative
reaction, 21-50 CUOD - low expression level, 51-100
CUOD - moderate expression, more than 100 CUOD —
high expression level. The relative area of expression of
the markers is the percentage of the number of pixels
of immune colored cells to the total number of pixels of
the digital photo image. In the study of sections stained
with anti-CD34 antibodies, micro vessels were counted
according to the method of S. Bosari et al [11].

Statistical processing of the data was carried out
using the Statistica® for Windows 13.0 package (StatSoft
Inc., license No. JPZ8041382130ARCN10-J). The median
(Me) and the lower and upper quartiles (Q1; Q3) were
calculated; the comparison between the two groups of
observations was carried out using the Mann-Whitney
test, between the three groups of observations using
the Kruskal-Wallis test; correlation analysis was carried
out using Spearman’s rank correlation coefficient. Results
were considered statistically significantat 95 % (P < 0.05).

Results

As aresult of the IHC study, it was established that mem-
brane-cytoplasmic expression of VEGFR-2 is determined
in tumor cells, as well as stromal endotheliocytes of
SCLC. Non-metastatic SCLC (Group | observation) and
metastatic SCLC (Group Il observation) are character-
ized by high levels of VEGFR-2 expression: the marker
expression level is 115.23 (97.35; 125.55) CUOD for
non-metastatic and 118.33 (110.03 140.23) CUOD for
metastatic SCLC (Fig. 1).

At the same time, the difference between the data
obtained for the two groups of observations is not statisti-
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cally significant (P > 0.05). The relative area of VEGFR-2
positive cells is 60.28 (50.77; 67.19) % in non-metastatic
SCLC and 56.56 (44.19; 67.49) %. The difference
between the obtained indicators is also not statistically
significant (P > 0.05).In metastases of SCLC in regional
lymph nodes (Group lll), the average expression level of
VEGFR-2 was set: Me = 89.67 (67.25; 100.65) CUOD.
The relative area of VEGFR-2-positive cells in SCLC
metastases is 50.99 (41.65; 60.10) %. A comparative
analysis using the Mann-Whitney test revealed a sta-
tistically significant difference between the medians of
the expression level of VEGFR-2 in the Il and Il groups
of observations: 118.33 (110.03; 140.23) CUOD vs 89.67
(67.25; 100.65) (P < 0.05).

Using the Kruskal-Wallis criterion, a comparative
analysis of data obtained in three groups of observations
was carried out (Fig. 2, 3). The obtained data reflects a
tendency to a decrease in the level and area of VEGFR-2
expression in SCLC metastases in regional lymph nodes
in comparison with the primary tumor.

As a result of an IHC study, it was found that mem-
brane expression of CD34 is determined in the endothe-
lium of microvascular blood vessels and its metastases,
which allows microvessel counting in the field of view of
a light microscope (Fig. 4).

The number of microvessels in non-metastatic
SCLC is 37.50 (25.00; 54.00), in metastatic SCLC —
64.50 (42.00; 102.00), in lung cancer metastases in
regional lymph nodes — 95.50 (76.50; 125.00) (Fig. 5).
A comparative analysis using the Mann—-Whitney test
revealed the presence of statistically significant difference
between the number of microvessels in non-metastatic
and metastatic SCLC, as well as in metastatic SCLC and
in its metastases in regional lymph nodes. Thus, the data
obtained reflect a significant increase in the number of
microvessels in the sequence “non-metastatic SCLC —
metastatic SCLC — metastasis SCLC in RLN".

A correlation analysis of the relationship between
the expression levels of VEGFR-2 and the number of
microvessels assessed by CD34 expression (Table 1, 2,
3). In non-metastatic SCLC, a direct medium correlation
between the expression level of VEGFR-2 and the number
of microvessels was detected (r = 0.35) (Table 1), as well
as the inverse medium correlation between the relative
expression area of VEGFR-2 and the number of microves-
sels (r=-0.34) (Table 1). There is also an inverse medium
relationship between the level and relative expression area
of VEGFR-2 in metastatic SCLC (r = -0.45) (Table 2), as
well as a direct medium relationship between the expres-
sion level of VEGFR-2 and the number of microvessels in
metastatic SCLC (r = 0.43). In metastasis of SCLC in RLN,
there is also an inverse weak force relationship between
the level and the relative expression area of VEGFR-2
(r=-0.44) (Table 3). Associations between the expression
indices of VEGFR-2 and CD34 in SCLC metastases in
regional lymph nodes were revealed.

Discussion

Neoangiogenesis is a complex process that includes
the proliferation of endotheliocytes, the migration and
reactivation of progenitor cells, and the remodeling of
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an existing capillary field. Vascular neoplasm in a tumor
becomes possible due to hypoxia, which inevitably oc-
curs in conditions of high proliferative activity of cancer
cells, stimulates the migration of endotheliocytes and
progenitor cells, as well as specific receptors responsi-
ble for regulating the proliferation and differentiation of
endothelial cells. In addition, molecular genetic abnor-
malities, that are constantly present in the tumor cells,
provide activation of potentially oncogenic signaling
cascades, the targets of which are also genes regulators
of angiogenesis [3].
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Fig. 1. Expression of VEGFR-2 in metastatic squamous cell lung cancer. VEGFR2 Ab-1
(Thermo Scientific, USA). x200.
Fig. 2. Indicators of the expression level of VEGFR-2 in non-metastatic squamous cell
lung cancer (1), metastatic squamous cell lung cancer (11), as well as metastases of lung
cancer in regional lymph nodes (lll), P < 0.05.
Fig. 3. VEGFR-2 expression area indicators in non-metastatic squamous cell lung cancer
(1), metastatic squamous cell lung cancer (Il), and also metastasis of lung cancer in
regional lymph nodes (Ill), P < 0.05.
Fig. 4. Expression of CD34 in the endothelium of microvessels of metastatic squamous
cell lung cancer. CD34 (Clone QBENd / 10; Thermo Scientific, USA). x200.
Fig. 5. Indicators of the number of microvessels, assessed by the expression of CD34,
in non-metastatic squamous cell lung cancer (1), metastatic squamous cell lung cancer
(1), and in metastasis of lung cancer in regional lymph nodes (Ill), P < 0.05.
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According to the results of the study, SCLC is
characterized by a high level of membrane-cytoplasmic
expression of VEGFR-2. It is type V tyrosine kinase
receptor, which is encoded by the KDR [Kinase insert
domain receptor] gene and is expressed predominantly
by endothelial cells. VEGFR-2 is activated by vascular
endothelial growth factors VEGF-A, -C and -D, which
leads to the launch of a number of signaling cascades,
including MAPK-, PI3Ks-, Akt-cascades, among the tar-
gets of which are genes regulating the proliferation and
differentiation of endotheliocytes [4,5]. The works of
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Table 1. Correlations between the expression of VEGFR-2 and CD34
in non-metastatic squamous cell lung cancer

_ VEGFR-2(CUOD) VEGFR-2 (%) CD34

VEGFR-2 (CUOD) 1.0 -0.06 0.35*
VEGFR-2 (%) -0.06 1.00 -0.34*
cD34 0.35* -0.34* 1.00

*: statistically significant correlation (P < 0.05).

Table 2. Correlations between the expression of VEGFR-2 and CD34 in metastatic
squamous cell lung cancer

_ VEGFR-2(CUOD) VEGFR-2 (%) CD34

VEGFR-2(CUOD) 1.00 -0.45* 0.43*
VEGFR-2 (%) -0.45% 1.00 0.24
CD34 0.43" 0.24 1.00

*: statistically significant correlation (P < 0.05).

Table 3. Correlations between the expression of VEGFR-2 and CD34 in metastases
into RLN

_ VEGFR-2(CUOD) VEGFR-2 (%) CD34

VEGFR-2(CUOD) 1.00 -0.44* -0.13
VEGFR-2 (%) -0.44% 1.00 0.03
CD34 -0.13 0.03 1.00

*: statistically significant correlation (P < 0.05).

M. Ding et al. (2009) [12], A. M. Deveri et al. (2015) [13]
also showed predominantly high levels of VEGFR-2
expression in LC samples. In addition, A. M. Deveri et
al. (2015) showed that in normal lung tissue samples,
VEGFR-2 expression is observed exclusively in endo-
thelial cells of vessels, while in LC samples, it is also
observed in tumor cells [13]. Our work has shown that a
high level of expression of VEGFR-2 characterizes SCLC
without metastases in the RLN, as well as SCLC with
metastases in the RLN, while the regional metastases
themselves are characterized by an average (reliably
lower) level of marker expression. Analysis of the relative
area of expression of VEGFR-2 also reflects a tendency
to decrease the expression of VEGFR-2 in regional
metastasis of SCLC in comparison with the primary
tumor, in addition, in metastatic carcinomas, the expres-
sion level of VEGFR-2 is lower than in cases of SCLC
without metastases. In the literature [12,13] information
was also found that the expression of VEGFR-2 is less
in metastatic LC compared to non-metastatic. However,
a mechanism explaining the decrease in the expression
level of this marker when lymphogenous metastasis
is involved has not been described. At the same time,
literature data on the expression of VEGFR-2 in regional
metastases differ: both relatively large [4] and relatively
less marker expression [12,13] are described. Earlier
studies of V. O. Tumanskyi et al. also demonstrate an
increase in the expression level of the VEGFA marker
in cases of non-metastatic and metastatic endometrial
adenocarcinoma of the endometrium compared with
normal endometrium [14].

This study shows an increase in the number of
microvessels, assessed by the expression of CD34,
in the sequence “non-metastatic SCLC — metastatic
SCLC - regional metastasis SCLC”. CD34, a transmem-
brane glycoprotein encoded by the gene of the same
name, is expressed on the membranes of endothelial
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cells and their precursors, as well as a number of other
cells [15]. In the work of Sh. lkemura et al. (2017) [9] it
was found that the number of microvessels assessed
by the expression of CD34 sharply decreases in the se-
quence “primary tumor (SCLC) —micrometastases in
RLN”, and then significantly increases in macrometasta-
ses in RLN, almost comparing with those in the primary
tumor. In the work of N. Aramaki et al. (2016) [16] similar
data were obtained when studying lung adenocarci-
noma and its regional metastases. Based on the fact
that this work also revealed a direct statistically signif-
icant correlation between the expression of CD34 and
E-cadherin, a-SMA, CD204, the authors hypothesized
that coordination of neovascularization is mediated
by an epithelial-mesenchymal transition that cancer
cells undergo during the implementation of invasive
and metastatic properties. However, the question of
the molecular subcellular mechanism and the clinical
significance of reducing neoangiogenesis at the stage
of the formation of regional lymphogenous metastases
of LC remains open.

The data of the correlation analysis indicate a weak
inverse association between the intensity and the area
of VEGFR-2 expression at the metastatic stage of SCLC
(both in the primary tumor and in metastases into RLN).
A large area of the vascular network in the tumor tissue
means the intensification of the neovascularization
process, which is characteristic of the metastatic stage
of tumor development. Newly formed vessels contain
fewer VEGFR-2 receptors compared to mature vessels
[3], which explains the identified association.

In addition, a number of associations were identi-
fied between the expression of VEGFR-2 and the num-
ber of microvessels assessed by the expression of
CD34. Thus, there is a direct weak association be-
tween the expression level of VEGFR-2 and the num-
ber of microvessels, as well as an inverse weak
association between the expression area of VEGFR-2
and the number of microvessels in non-metastatic
SCLC. The nature of the established relationship
(direct or inverse) is consistent with the established
patterns of association between the level and area of
VEGFR-2 expression, as mentioned above. The pres-
ence of a direct weak correlation between the expres-
sion level of VEGFR-2 and the number of microvessels
in metastatic SCLC was also found. The mechanism
of the relationship between VEGFR-2 and CD34 has
not been described for either LC or for other neo-
plasms. Based on literature data, it can be assumed
that the basis of this relationship is laid in signaling
cascades mediated by VEGFR-2 and CD34. Thus, it
was already mentioned above that VEGFR-2 activates
a number of signaling pathways, including MAPK-,
PI3Ks-, Akt-cascades. Regarding CD34, it is known
that the regulation of the CD34 gene is carried out by
transcription factors that are activated by the Wnt and
Hedgehod signaling paths. These signaling pathways
are involved in the epithelial-mesenchymal transition,
which is a key part of the tumor progression [17]. Prob-
ably, the change in the characteristics of neovascular-
ization, described in this paper for individual stages of
SCLC development, also reflects the different stages
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of the epithelial-mesenchymal transition, and can
be very likely to be used to improve approaches to
targeted antiangiogenic therapy for SCLC. It is note-
worthy that the expression indices of VEGFR-2 and
CD34 in the studied metastasis of SCLC in RLN do
not correlate. Explaining the mechanisms of neovas-
cularization in SCLC requires further molecular genetic
studies in this area, as well as studying the molecular
immunohistochemical characteristics of the epitheli-
al-mesenchymal transition to SCLC.

Conclusions

1. Squamous cell lung cancer is characterized by a
high level of expression of VEGFR-2, while metastasis
of squamous cell lung cancer in RLN is characterized
by middle level of expression, as well as a significantly
smaller area of expression of VEGFR-2.

2. The number of microvessels, assessed by
the expression of CD34, increases in the sequence
“non-metastatic squamous cell lung cancer — metastatic
squamous cell lung cancer — metastases in regional
lymphatic nodules”.

3. In the primary tumor, there is an association be-
tween the expression indices of VEGFR-2 and CD34,
while in metastases in regional lymphatic nodules there
are no correlations between the studied markers.

Prospects for further research. Taking into ac-
count the results of the work carried out, the next stage
of the study is to study the transcriptional activity of
the KDR gene (encodes VEGFR-2), as well as a parallel
molecular genetic and immunohistochemical study of
the transcriptional activity of the CDH1, CTNNB1 genes
and the E-cadherin, 3-catenin they encode.
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Prostate cancer (PGC) is leading the way in the structure of cancer morbidity around the world. The presence of prostatic con-
cretions (PC) and skeletal metastases significantly reduces the patients’ life quality and worsens the prognosis of the disease.

Aim. The aim of study was to define the impact of PC on the development of prostate cancer bone metastases.

Materials and methods. 30 samples of PGC with PC and 30 PGC tissue samples without PC were analyzed by histology
(hematoxylin-eosin staining), histochemistry (von Kossa and Alizarin red staining), immunohistochemistry (OSN, Col |, Col I,
p53, Bax, Casp3, MPO, CD68). PC were analyzed by SEM-EDS and XRD with different temperature of heat pretreatment.

Results. All PC samples had the calcium hydroxyapatite origin with a slight deviation from the stoichiometric composition
and admixture of extraneous elements. The presence of zinc oxide and iron-containing calcium phosphate in the structure of
PC was found by XRD. We revealed significantly higher expression of Bax, Casp3, MPO and CD68 in PGC tissue with PC
(P <0.001). We suggest that the combination of these factors predetermines the development of a specific phenotype of cancer
cells which is manifested by the significantly higher OSN and Col | expression in PGC with PC (P < 0.001). It contributes to
recognizing of bone tissue as an optimal environment for the growth and development of PGC metastases by cancer cells.

Conclusions. The presence of PC in the PGC tissue promotes the development of a specific osteoblastic immunophenotype
of cancer cells. It can determine the tropism of PGC metastases to bone tissue.

MpocTaTMuHi KOHKPEMEHTH 3yMOBAIOIOTb 0CTE0OAACTUUHKIM iMyHODEHOTUN
paKy nepeAMixypoBoi 3aA03u

A. M. Nipay6Huii, C. M. AaHuabueHKko, A. M. PomaHtok, P. A. MockaneHko

Pak nepeamixyposoi 3anosu (PI13) nocigae nposigHi No3uLi y CTPYKTypi OHKOMOTYHOI 3aXBOPHOBAHOCTI Ta CMEPTHOCTI YOmo-
BiKiB y BCbOMY CBiTi. HasiBHICTb MpocTaTnyHmX koHkpemeHTiB (I1K) i MeTacTaTiHOro ypaxeHHs Ckeneta 3HauHO 3HWXKYE SKICTb
XUTTS NaLieHTiB | noripLuye nepebir OCHOBHOIO 3aXBOPIOBAHHS.

MeTa po60TH — BI3Ha4EeHHS MOXIMBOrO BnvBY HasiBHocTi MK Ha npouiecy po3BuTKy KicTkoBux MetacTasis Pl13.

Marepianu Ta metoau. 30 3paskiB TkaHuHy PM3 i3 MK i 30 3paskis HeonnactuyHoi TkaHnHW P13 6e3 03Hak GiomiHepanisauii
Z0Cniannm 3a SONOMOrot0 riCTONOrYHMX (3a6apBreHHs reMaToKCUITIHOM Ta €03MHOM), MiCTOXIMIYHUX (3a0apBneHHs anisapuHo-
BUM YEPBOHUM i 32 MeToZoM ¢hoH Kocca) Ta iMyHOriCTOXiMIYHUX (3 BUKOpUCTaHHAM aHTWTIN npoTu Mapkepis OSN, Col I, Col I,
p53, Bax, Casp3, MPO, CD68) metopis. Yci MK aHanizysanm 3a gonomoroto SEM-EDS i XRD 3 pisHumMu TemnepartypHumm
pexumamu 06pobky matepiany.

Pe3ynkraTtu. Yci 3pasku gocnigpkeHux MK cknaganmcs nepeBaxHOo i3 KanbLiito rigpokemanaTuTy 3 He3Ha4YHUMM BiZXWUNEHHAMN
y CTEXIOMETPUYHOMY CKMafi Ta AOMiLLKamMu CTOPOHHIX enemeHTiB. 3a gonomoroto XRD 3 06pobkoto matepiany npu 900 °C
BCTaHOBWIIN HAsIBHICTb OKCAY LIMHKY Ta 3anisoBMICHOro karnbLjto dhocaty B ximiyHomy cknagi MK. BusHaunnm aHauHo BuLLj
piBHi ekcripecii Bax, Casp3, MPO ta CD68 y nyxnuHHii TkaHuHi PT3 i3 HasisHicTio MK (p < 0,001). Beaxaemo, Lo kombiHaLlist
LMX (hakTopiB CTBOPIOE YMOBU AN PO3BUTKY CrneumdivHOro heHOTUNY NyXAUHHUX KIITUH, L0 NPOSBRSETLCS MiABULLEHO0
ekcnpecieto OSN Ta Col | HeonnacTuyHoto TkaHuHoto P33 MK (p < 0,001). Lie cnpnunHsie poaniaHaBaHHs KiCTKOBOT TKaHUHN
NYXAMHHAMU KIITUHaMK SIK ONTUMAsbHOTO MIKPOOTOYEHHS AN PO3BUTKY Ta pocTy MeTacTasis PI13.

BucHoBku. HaseHicTb MK y TkaHuHi P13 cynpoBomKyeTbCA PO3BUTKOM CreLmdi4HOro 0cTeobnactmyHoro iMyHodgeHoTuny
MyXIMHHKX KNiTUH. Lie moxe 3ymosntosatyt Tponiam P13 4o po3BuTKY KiCTKOBMX MeTacTasib.

MpocTatMueckne KOHKpeMeHTbl 06ycAaBAUBAIOT 0CTE0ONACTUUECKUIN UMMYHO(EHOTUN
paka npeacTaTeAbHOM XXeAe3bl
A. M. Nopay6HbIN, C. H. AaHUAbYeHKO, A. H. PomaHtok, P. A. MockaneHko

Pak npeactatensHoi xenesbl (PIMXK) 3aHnmaeT BeayLLye No3uLmm B CTPYKTYpPe OHKOMNOr4eckol 3abonesaemMocT U cMepT-
HOCTU MYXX4WH Mo BceMmy Mupy. Hannume npoctatnyeckux koHkpemeHToB (MK) u metactaTudeckux nopaxeHwid ckenerta
3HAYNTENBHO CHKAET Ka4eCTBO XM3HM MaLMEHTOB U YXYALLIAET TEYEHUE OCHOBHOIO 3aboneBaHust.

Llenb pabotbl — onpeaeneHne BO3MOXHOTO BNnsiHUS Hanuumst MK Ha npoLecchl pasBuThst KOCTHbIX MeTacTasos PITK.

Marepuanbl u metogpbl. 30 obpasuos TkaHn PIMXK ¢ MK 1 30 obpasuos HeonnacTuyeckon Tkauu PIMXK 6e3 npusHakos
61OMMHEepanM3aLmMm UccrnenoBarni ¢ NOMOLLbH TMCTOMOMMYECKMX (OKpacka reMaToKCUIMHOM 1 303UHOM), TMCTOXMMUYECKUX
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(okpacka annaapuHOBbIM KpacHbIM 1 o MeToAy ¢hoH Kocca) 1 MMYHOrMCTOXMMUYECKVX (C MCTIONb30BaHEM aHTUTEN NpoTyUB
mapkepoB OSN, Col |, Col Il, p53, Bax, Casp3, MPO, CD68) metogos. Bce MK npoaHanuauposany ¢ nomoLsto SEM-EDS
1 XRD ¢ pasHbiMu TemnepaTypHeIMu pexvimamn 06paboTku matepuana.

Pesynbrathl. Bce uccnegosanHble MK cocTosnu npeMmMyLLecTBEHHO C kanbLUus rMapokcuanatuta ¢ He3HauMTenbHbIMU
OTKIMOHEHUAMY B CTEXMOMETPUYECKOM COCTaBE U MPUMECAMM NOCTOPOHHMX anemeHToB. C nomollb XRD ¢ obpabotkoii maTe-
puana npu 900 °C ycTaHOBNEHO HaMM4YMe OKCMAA LIMHKA U xxene3ocofepallero kanbLms ocdara B XMMUYECKOM COCTaBe
K. OTmeveHbl 3HauuTENBHO Gonee Bbicokne ypoBHK akcnpeccumn Bax, Casp3, MPO n CD68 B onyxonesoi TkaHn PITXK ¢
Hannumem MK (p < 0,001). Cyutaem, 4To KOMOMHALMSA YKa3aHHbIX (haKTOPOB CO3AAET YCOBUS A1 pa3BUTUSA crieumnduye-
CcKoro cheHoTHMNa OnyxomneBbIX KMETOK, Y4TO NposiensieTcst noBbieHHon akcnpeccuert OSN u Col | B HeonnacTnyecko TkaHm
PIMX (p < 0,001). 370 cnocobcTByeT pacno3HaBaHWK0 KOCTHOW TKaHW OMyXOMeBbIMU KIETKaMW B Ka4eCTBE ONTUManbHOro
MUKPOOKPY)XEHWS iNsi pa3BMTUs U pocTa MeTactasos PITK.

BoiBoabI. Hannume MK B Tkanm PIMX conpoBoxaaeTcs passutuem cneumdryeckoro octeobnactuieckoro iMMyHodeHoTuna

OnyXxosneBbIX KNEeToK. 310 MOXET 06yCJ'IaBJ'IVIBaTb Tponusm PIMK k Pa3BUTNIO KOCTHbIX METacTa30oB.

Prostate cancer (PGC) is the most common malignancy
with high frequency of bone metastasis [1-3]. 70 % of
PGC cases are complicated by the development of bone
metastases [4]. There is a close relationship between in-
flammation and carcinogenesis in the prostate. The most
common causes of inflammation, epithelial injury and
disturbance of secretion are intraluminal inclusions, particu-
larly prostatic calculi (PC), and corpora amylacea [5]. Thus,
the presence of PC in the peripheral zone of the prostate
positively correlates with PGC progression [6]. Neverthe-
less, the mechanisms of bone metastases developmentin
PGC patients, as well as the formation of PC, are unknown
[7]. PGC cells are able to synthesize substances with a
significant osteostimulatory effect, in particular, prostate
specific antigen, endothelin-1, insulin-like growth factor
1 and others. These compounds have a direct effect on
the osteogenesis in metastasis foci of PGC and possibly PC
development in PGC tissue [8]. Similar substances, other
than prostate specific antigen, also have been found in
bone tissue [9,10]. Thus, the phenomenon of osteomimicry
(the development of the “osteoblastic phenotype” of tumor
cells as an adaptive mechanism) occurs [11].

However, there are no studies on the evaluation of
the possibility of osteoblastic phenotype development in
the cells of primary tumor before the metastasis processes,
which could indicate the osteotropism of PGC metastases.
The possible impact of the PGC immunophenotype on
the bone metastasis development s in the focus of this article.

Aim
The aim of study was to define the impact of PC on the de-
velopment of prostate cancer bone metastases.

Materials and methods

The Ethics Committee. The research was approved by
the Ethics Committee of Medical Institute of Sumy State
University (protocol 1/1, April 8, 2019).

Samples of tumor tissue. 30 samples of PGC with
the presence of PC and 30 samples of PGC without them
were used for the study. All samples of PGC tissue were
presented by surgical material after radical prostatectomy.
Surgeries were performed at Sumy Regional Clinical Hos-
pital and Sumy City Hospital Ne1 (Sumy, Ukraine). Informed
consent was obtained from all the patients.

Histological examination. All material was fixed in a
neutral (buffered) 10% solution of formaldehyde for at least
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24 hours. After dehydration and saturation with paraffin,
histological blocks were formed. Serial sections with a
thickness of 4 um were made on a Shandon Finesse 325
rotary microtome (Thermo Scientific). After deparaffiniza-
tion and dehydration (xylene and ethanol), the histological
sections were stained with hematoxylin and eosin. All tumor
samples were analyzed according to the Gleason score.

Histochemical study of samples.To determine the pres-
ence of calcium salts, sections were stained with a 2 %
Alizarin red solution at pH 4.2 for 5 minutes (by McGhee—
Russel) under visual control. After that specimens were
submerged to the absolute acetone for 10-20 seconds.

The von Kossa staining was used to verify the pre-
sence of calcium phosphate in the structure of PC. The
rehydrated histological sections were treated with 5 %
aqueous solution of silver nitrate under the direct light of 60
W lamp for 60 minutes. Subsequently, the tissue samples
were treated with sodium thiosulfate (5 % aqueous solu-
tion). Nuclei were counterstained with aqueous solution of
nuclear fast red (1:1000).

Detection of concretions. Large-sized concretions
(macroscopic PC with a diameter more than 0.1 cm)
were detected during the collection of samples of PGC
tissue or during the processing of histological samples.
Small-sized PC (microscopic PC with a diameter less
than 0.1 cm) were detected in native preparations with
a fluorescence microscope Zeiss Axio Lab A1 (excitation
wavelength 495 nm) or in histological specimens stained
with hematoxylin and eosin.

Immunohistochemistry of PGC tissue. Serial sections
with a thickness of 4 um were made from prepared his-
tological paraffin blocks and applied to the SuperFrost
adhesive slides (Thermo Scientific). The deparaffined
sections were subjected to the antigen unmasking by
the heat treatment in 0.1 M citrate buffer (pH 6.0) at of
95-98 °C. The “UltraVision Quanto Detection System HRP
Polymer” (Thermo Scientific, USA) was used to visualize
the immunohistochemistry (IHC). Endogenous peroxidase
activity was blocked by 3 % hydrogen peroxide. “Ultra
V Block” was used to prevent non-specific reaction and
background staining. Reaction was amplified with “Primary
Antibody Amplifier Quanto”. Diaminobenzidine (DAB) was
used as a chromogen. The nuclei were counterstained with
Mayer’s hematoxylin. Primary antibodies (“Thermo Scien-
tific’, USA) against SPARC osteonectin (OSN) (Thermo
Fisher Scientific, clone 5031, dilution 1:500), Collagen |
(Coll) (Thermo Fisher Scientific, polyclone, dilution 1:200),
Collagen Il (Col Il) (Thermo Fisher Scientific, clone 2b1.5,
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dilution 1:200), proapoptotic proteins p53 (Thermo Fisher
Scientific, clone SP5, dilution 1:100), Bax (Santa Cruz
Biotechnology, polyclone, dilution 1:100) and Activated
Caspase 3 (Casp3) (Abcam, polyclone, ab13847, dilution
1:200), myeloperoxidase (MPO) (Thermo Fisher Scientific,
polyclone, dilution 1:200) and CD68 (Thermo Fisher Sci-
entific, clone SK1, dilution 1:200) were used.

The morphometric evaluations were carried out by
the “Panoramic Viewer” (3DHistech, Hungary) and “Zen
2.0” (Carl Zeiss, Germany) software. Immunopositive
cells were counted in a round-shaped fields of view with a
diameter of 1 000 pym. At least 6 fields of every specimen
were analyzed. Col | and Col Il expression was evaluated
by the proportion of positive tissue in field of view with
diameter 1000 umin ImageJ.

All photos were made by digital imaging systems “Zen
2.0” for “Carl Zeiss” microscopes (Germany) and “Pa-
noramic Scanner” (3DHistech, Hungary). We used active
(tissue with predetermined positive and negative reactions)
and passive (internal) controls of IHC.

Determination of the mineral component. PC were
immersed in an organic epoxy resins blend. Samples
were hardened at room temperature for 3 days. After that,
the slabs of PC were made. Their surface was treated by
carbon spraying. The specimen analysis was performed
on a REMMA 100U scanning electron microscope with
energy-dispersive X-ray spectrometer (Selmi, Ukraine).
The X-ray diffraction (XRD) was performed on a diffrac-
tometer “DRON4-07" (Burevisnik, Russia) with CuKa
radiation (A = 0.154 nm) under Bragg-Brentano focusing
(6-2 0) (2 6 — Breggian angle). The samples were contin-
uously recorded (speed 2 8/min) in the range of angles
of 2° from 10° to 70°. Heat treatment of the samples was
carried out at two different temperature modes: 200 °C
and 900 °C. DIFWIN-1 (LLC “Etalon WTC”) software was
used for a preliminary processing of experimental results
and Crystallographica Search-Match (Oxford Cryosystems)
package for identification of the crystalline structure and
phase composition.

Statistical analysis, The normality of data distribution
was checked by Shapiro-Wilk test. Student’s t-test was
applied for analysis of data with a normal distribution.
Mann-Whitney’s U-test was applied for nonparametric da-
ta-sets. The results were considered statistically significant
with a probability of more than 95 % (P < 0.05). Statistical
analysis was performed in Microsoft Office Excel 2016 with
addon AtteStat (version 12.0.5).

Results

Macroscopic study. Prostate gland with PGC and numerous
PC contained from one to several PC which were localized
predominantly in the peripheral areas of the organ. Prostate
glands (after fixation in 10 % formaldehyde solution) had
a gray-brown color, they were enlarged (from 2.5 cm to
7.5 cm in diameter), they had a tubercular surface and a
dense, solid consistency. The cut revealed multiple small
cysts (0.1-1.0 cm in diameter) and the nodular structure
of the organ. Some of the cysts were filled with solid
concretions from 0.1 ¢cm to 0.8 cm in diameter (mean
0.37 £ 0.06 cm) (Fig. 1a). These formations were predo-
minantly rounded, their color varied from dark brown to light
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yellow. Small concretions (less than 0.3 ¢cm in diameter)
had a polygonal shape (Fig. 1b). Hemorrhages and tissue
hardening were revealed in PGC tissue around the PC. In
some cases, single PC with a larger diameter (more than
0.3 cm) had been found. These PC were characterized
by a lighter color (Fig. 1b). PGC was detected as a dense
grayish node without clear borders.

Detection of microscopic PC. During the microscopic
examination of native specimens with a phase contrast,
PC were visualized as translucent rounded formations
(Fig. 1c). In fluorescence with 495 nm excitation wave PC
had an intensive signal that exceeded the background of
the connective tissue (Fig. 1d).

Histological examination. All samples were represented
by acinar adenocarcinoma of the prostate with a Gleason
score from 6 to 10. High-grade tumors were represented
by solid tumor fields, strands or layers of neoplastic cells
(Fig. 1e). The PC had a homogeneous structure and size
up to 1000 um. These inclusions were located in the lumen
of glands or directly in the tumor tissue. The mean diameter
of microscopic PC was 258.98 + 41.50 ym.

All samples of PGC had a variable inflammatory infil-
tration. In PGC samples with PC a significant number of
hemorrhages, necrosis and a cystic tissue transformation
were observed.

The majority of PC had a damaged structure or have
been fragmented during sample processing.

Histochemical study. Alizarin red staining revealed
bright red areas which matched to the localization of PC
or their fragments (Fig. 1f). Von Kossa staining identified
the presence of calcium phosphate in PC due to black
colorization of PC fragments (Fig. 19).

Immunohistochemistry. The samples were examined
for the expression of osteoblastic markers: Col | and OSN.
Anti-Col Il antibodies were used as a negative control.

Col | expression was detected in the tumor’s stroma
between the tumor glands as some colored fibers (Fig. 1h).
In PGC with PC 36.22 + 1.53 % of neoplastic tissue area
was positive for Col | expression. For PGC samples without
PC this value was 28.19 + 1.17 % (P < 0.001).

The IHC of PGC with anti-Col Il antibodies indicated
its slight expression as single colored fibers of connective
tissue and sediments in the stroma (Fig. 7i). In PGC
with PC, the expression of this marker was identified
in 9.60 + 0.75 % of the area of the sample. Col Il was
expressed in 10.50 + 0.86 % of tumor area (P > 0.05) in
the tissue of PGC without PC.

OSN had a distinct cytoplasmic expression pattern in
tumor cells and inflammatory infiltrate cells. This glycopro-
tein was also identified in the structure of PC, where it had
a diffuse coloration pattern (Fig. 1j). Samples of PGC with
PC had 77.57 + 5.65 OSN-positive neoplastic cells. This
value was 36.8 + 2.5 (P < 0.001) for PGC tissue without PC.

Assessment of apoptotic potential of PGC was carried
out by IHC-detection of p53, Bax and Casp3 proteins. p53
protein had a nuclear pattern of expression. Localization
of p53-positive cells predominantly corresponded to the lo-
calization of PC. We identified 39.89 + 2.31 IHC-positive
cellsin PGC with PC and 36.48 + 2.46 p53-positive cells in
the field of view in PGC tissue without PC (P > 0.05) (Fig.
1k). The Bax protein was identified as a cytoplasmic stai-
ning in tumor cells and atypical structures formed by them
(Fig. 11). 61.62 + 2.36 Bax-positive cells had been found in
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Fig. 1. Macroscopic, histological, histochemical examination and immunohistochemistry of PGC with PC.

A: PC in the prostate tissue, B: removed PC, €: PGC with PC in phase contrast, D: PC in fluorescence with excitation wave 495 nm, E: hematoxylin-eosin staining,
F: Alizarin red staining, G: Von Kossa staining, H: IHC with anti-Col | antibodies, I: IHC with anti-Col Il antibodies, J: the expression of OSN, K: IHC detection of p53-positive cells,
L: IHC with anti-Bax-antibodies, M: IHC with anti-Casp3-antibodies, N: IHC with anti-MPO-antibodies, 0: IHC detection of CD68.
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Fig. 2. Analysis of PCs: A-B: SEM of PC, €: SEM-EDS of PC surface, D: XRD after heat pretreatment at 200 °C, E: XRD after heat pretreatment at 900 °C (purple - zink oxide,
green — iron-containing calcium phosphate, red — hydroxyapatite). The magnification is indicated in the lower left corner of the image.
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Fig. 3. Schematic representation of PC formation and its maintenance Fig. 4. The scheme of PC impact on the osteoblastic phenotype development.
of chronic inflammation.
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PGC with PC, whereas in the PGC tissue without PC this
value was significantly lower —44.62 £ 2.94 (P <0.001). The
Casp3 protein had the cytoplasmic pattern of expression.
The positive structures were represented predominantly by
tumor cells and were located in small groups of atypical
glandular complexes (Fig. 1m). There were 50.90 + 2.36
Casp3-positive cells identified in the PGC tissue with PC.
In the PGC tissue without PC 31.88 £ 1.79 (P < 0.001) cells
with Casp3 expression had been detected.

MPO-positive cells were detected in inflammatory
infiltrates around PC, between tumor cells and their com-
plexes as well as in tissue detritus (Fig. 7n). The number of
cells with MPO-positive status in PGC tissue with PC was
31.50£1.71. Only 13.89 + 1.26 (P < 0.001) MPO-positive
cells were identified the prostate tumor tissue without PC.

CD68 had a cytoplasmic expression pattern. Positive
cells were located as small groups of cells. They were iden-
tified both in the tumor tissue and in the stroma (Fig. 70).
137.48 + 3.39 CD68-positive cells were detected in PGC
with PC. PGC tissue without PC had the significantly lower
number of CD68-positive cells—92.145+4.120 (P < 0.001).

Determination of PC mineral component. Scanning
electron microscopy of PC showed their layered structure.
In addition to concentric circles and plates, the structure
of the PC was characterized by the presence of flat areas
and areas with a finely porous surface (Fig. 2a). In some
PC samples a wave-like deformation of mineral plates was
detected which was perpendicular to the concentric lines
(Fig. 2b). Surface analysis revealed the presence of small
crystalline formations. These structures had polygonal
or needle-like form. We also identified the presence of
unstructured mineralized compound between the concen-
trically placed mineral plates of PC.

Mineral component of PC was also examined by
energy-dispersion analysis. We revealed that the mineral
component of PC predominantly consisted of calcium
and phosphorus (Fig. 2c). The ratio of these elements
corresponded to hydroxyapatite (Ca/P = 1.67). Howe-
ver, the presence of small amount of elements such as
potassium, magnesium and zinc in majority of the cases
indicated the high probability of isomorphous substitutions
in the apatite structure and the possibility of coexistence of
minor crystalline phases such as a magnesium-containing
calcium phosphate (B-tricalcium magnesium phosphate).

XRD revealed the presence of apatite with variation
of crystallinity in all PC samples. The size of the crystals
according to Scherrer (to the normal plane 002) varied
from 14 nm to 30 nm. These results show the similarity of
PC crystallites to the physiological structure of bone tissue
(Fig. 2d). PC heat pretreatment at 900 °C removes all or-
ganic compounds and splits biomineral to the main phases.
We found the presence of zinc oxide and iron-containing
calcium phosphate in the composition of the PC. These
elements are essential for enzymes in PGC tissue (zinc)
and hemoglobin (iron) (Fig. 2e).

Discussion

The development of PGC bone metastases can be ex-
plained by “seed and soil” theory. According to this theory
cancer cells as seeds require appropriate microenviron-
ment (soil) for survival and growth [12]. Numerous tumor
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cells are distributed randomly in all tissues. However, their
successful growth and development is possible only with
appropriate environment. So, bone tissue has the optimal
environment characteristic for growth of PGC cells [2].
The analysis of presence of osteotropic proteins and PC
formation in the PGC may indicate the primacy of calcifica-
tion processes since prostatic stones are more common in
benign hyperplasia. Previously, we found out that PC were
detected in 27.60 * 3.48 % of benign prostatic hyperplasia
samples [13].

X-ray microanalysis revealed that all PC had the calci-
um phosphate origin in the form of apatite with high proba-
bility of inclusions of other chemical elements which is also
characteristic of the biological apatite of the skeleton. Simi-
lar results were published by Sfanos et al. and Dessombz
et al. [7,14]. The crystal structure of PC has a similarity to
the mineral component of bone tissue, which manifests by
the common crystalline and chemical features. Previously
we have found the presence of carbonate substitutions in
the structure of apatite, and also dimensional and mor-
phological features of crystalline particles. The presence
of carbonates in the structure of PC apatite (predominantly
B-type, where the CO,* ions substitute PO,* groups) and
the specificity of the shape of their crystals with typical
sizes in a few dozen nanometers indicate the chemical and
morphological affinity of PC ectopic apatite to physiological
apatite of bone tissue. In both cases, the small crystal size
causes a fairly high surface/volume ratio which is an evi-
dence of large interaction area with the organic component
or biological fluids, which should contain specific inhibitors
or growth and regulators of crystals shape.

The mineralization processes require the presence
of specific components of organic (collagenous and
non-collagenous proteins, enzymes) and inorganic (calci-
um ions, phosphorus compounds) origin. We suggest that
chronic inflammation is the source for components for PC
development. It is confirmed by the fact that the samples
of PGC with PC have shown an intense inflammatory
infiltration compared to PGC without PC. It also has been
confirmed by the presence of significant amount of MPO
and CD68-positive cells in PGC tissue with PC (P <0.001).
On the background of intense inflammation, tissue of PGC
with PC has high expression of proapoptotic Bax and
Casp3 proteins (P < 0.001). The elevation of these mar-
kers expression (in comparison to p53 protein) indicates
a preferential external mechanism of apoptosis activation
in PGC with PC. This indicates a direct effect of PC on
apoptosis in PGC tissue.

The combination of these processes (inflammation,
apoptosis, the presence of cellular detritus and baring of
connective tissue matrix) create a specific environment for
the development of pathological biomineralization in PGC
tissue. At the same time, the presence of PC supports
chronic inflammation [15]. Thus, there is a “vicious circle”,
which is schematically summarized in Fig. 3. The presence
of zinc oxide (a part of the metalloproteinases) and iron
(as a result of chronic inflammation and hemorrhages) in
a PC also confirms the chronic and undulating course of
the biomineralization.

Our research indicates the presence of osteoblastic
markers in tumor cells: a higher expression of Col | and
OSN in PGC tissue with PC (P < 0.001).
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Acombination of PC and osteoblastic markers expression
in PGC cells may indicate a close relationship between these
phenomena. The presence of pathological biomineralization
can create a modulating effect on cancer cells, contributing
to the expression of some bone markers. In our opinion, this
facilitates the recognition of bone tissue by circulating PGC
cells as a niche for the development of metastases. This may
facilitate the understanding of mechanisms of PGC bone
metastases development. That is, a circulating tumor cell
has an appropriate phenotype to search for a specific niche.

The results of our study are schematically presented
in Fig. 4.

Thus, the assessment of osteoblastic markers ex-
pression in PGC can be used as criterion for evaluation of
probability of bone metastases development. The presence
of PC in PGC tissue can be an important prognostic infor-
mation for clinicians.

Conclusions

1. The mineral part of all PC consists of calcium phos-
phates in the form of hydroxyapatite with signs of similarity
to the mineral component of bone tissue.

2. The presence of PC in PGC tissue is accompanied
by the expression of inflammatory (CD68 and MPO) and
apoptotic (Bax and Casp3) markers.

3. High expression of Bax and Casp3 indicates the ex-
ternal pathway of apoptosis activation in PGC with PC.

4. The presence of PC promotes the expression of
osteoblastic markers (OSN and Collagen I) in PGC tissue,
which helps the tumor cells to recognize a favorable micro-
environment. These phenomena can precisely determine
the tropism of PGC metastases to bone tissue.
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Aim. Determine the activity of apoptosis processes in young children with anemia of inflammation acquired on the background ~ Key words:

of acute bacterial diseases of respiratory organs. infants, respiratory
tract diseases,
caspase-7,
caspase-9, anemia
of inflammation.

Material and methods. The content of caspase-7 and caspase-9 was identified in blood serum of 87 kids by the method of
immunoenzyme assay. Main group included 57 kids with acute bacterial diseases of the respiratory tract (38 patients had
acute bacterial bronchitis, 19 — pneumonia).

The main group was divided into two subgroups. The first subgroup included 27 children with developed anemia of inflammation
acquired on the background of acute bacterial disease of the respiratory tract. Second subgroup - 30 children with acute bacterial  pathologia
diseases of the respiratory tract without anemia. Experimental group — 10 children with iron deficiency anemia without symptoms ~ 2019; 16 (2), 177-181

of inflammatory diseases of the respiratory system. The control group was represented by 20 conditionally healthy children. 0.

10.14739/2310-1237.

Results. The presence of pneumonia in children was accompanied by the highest numbers of caspase-9 (14.8 + 1.8 ng/ml), 2019.2.477112

which was almost 3 times higher than the control group (5.82 + 0.58 ng/ml). The levels of the studied enzyme were 1.6 times

lower in patients with bacterial bronchitis (8.34 + 0.90 ng/ml), which was significantly higher (P < 0.05) than in the control ~ *E-mail:
group. genalezh@gmail.com

The content of caspase-7 in the experimental group and the 2" subgroup of the main group did not differ from the control
group (P > 0.05) (0.38 + 0.03 ng/ml and 0.32 + 0.02 ng/ml), and children of the 1% subgroup (0.27 + 0.02 ng/ml) showed its
significant decrease.

Conclusions. Anemia of inflammation in children with acute bacterial diseases of respiratory organs is accompanied by
the activation of apoptosis, which, obviously, is inefficient due to the nature of the active necrotic processes acquired on
the background of acute inflammation.

BmicT meaiaTopiB anonTo3y B Aited 3 aHEMi€IO 3anaAeHHS, L0 BUHUKAA Ha TAI TOCTPUX Kntouogi croea:

6aKTepiaAbHUX 3aXBOPIOBaHb OPraHiB AUXaHHSA ATTH, 3aXBOPIOBAHA
ANXaAbHUX LUAAXIB,

Kacnasa-7,
Kacnasa-9, aHemia
MeTa po60TH — BU3HAUEHHS aKTMBHOCTI NPOLIECB AnonTo3y B AiTel paHHLOrO BiKY 3 aHEMIEto 3ananeHHs Ha Tni rocTpux — 3ananeHHs.
6akTepianbHUX 3aXBOPIOBaHb OPraHiB AMXaHHS.

I. 0. AexeHko, A. B. Abpamos, A. O. MorpibHa

. . . . P . . . . Naronoris. - 2019. -
Matepianu Ta Mmetoau. BuaHaunnu BMICT kacnasu-7, kacnasu-9 y cupoBartLi kposi 87 fiTel BikoM Big 2 MicsLiB [0 3 pokiB T. 16, Ne 2(46). -

(cepepHiii Bik nauienTis — 1,6 + 0,3 poky) MeTonom iMyHodhepmeHTHoro aHanisy. OCHOBHY rpyrny CTaHOBWMM 57 AiTER i3 roCTPUMA ¢ 177-181
GakTepianbHUMM 3aXBOPHOBAHHSMM PECTPATOPHOTO TPAKTY, ceper HiX Y 38 nauieHTiB giarHoCTyBanu rocTpuii baktepiansHuii
6poHxiT, a B 19 AiTeit — NHEBMOHIlO.

MauieHTiB OCHOBHOI rpynu NOZINUNM Ha ABi Niarpynu: nepLua — 27 fitei, B SK1X Ha Ti rocTporo 6akTepianbHOro 3aXxBopoBaHHS
pecnipaTopHOro TPaKTy PO3BMHYNACh aHeMist 3ananeHHs; apyra — 30 giten i3 rocTpumy GakTepianbHUMK 3aXBOPIOBAHHAMM
pecnipatopHoro TpakTy 6e3 nposiBis aHeMmii. pyna nopisHsHHS — 10 aiTel i3 3anisogediuuTHO aHeMieto Be3 NposiBiB 3anarb-
HIX 3aXBOPIOBaHb OpraHiB AnxaHHs. KoHTponbHa rpyna npeactaeneHa 20 yMOBHO 300pOBUMM AiTbMU. [Pynu CNOCTEPEXEHHS
penpe3eHTaTWBHI 3a BIKOM i CTaTTIO AiTel.

Pe3ynkraTi. BcTaHoBWnK, WO HAsBHICTL MHEBMOHIT B iTEN CynpoBOAKyBanacs HanBULLYMM NMOKasH1KammM BMICTY kacnasu-9
(14,8 £ 1,8 Hr/mn), WO Marxe BTPUYi NepeBuLLyBaB NOKa3HUKM KOHTponbHOI rpymu (5,82 + 0,58 Hr/mn). BogHouac piBHi fo-
CIiKyBaHOro (hepMEHTY Y XBOpUX i3 GakTepianbH1m 6poHxiTom 6ynm B 1,6 pasa Huxymmm (8,34 + 0,9 Hr/mn), WO BiporigHO
GinbLwe (p < 0,05), HiX y KOHTPOMbHIN rpyni.

BwmicT kacnasu-7 y cupoBaTLi KpoBi AiiTel i3 rpynu NOPIBHAHHSA Ta 3 APYroi MiArpynu OCHOBHOI rpyni He BiApPI3HABCS Bif NMOKas-
HUKIB KOHTpOnbHOI rpynu (0,38 + 0,03 Hr/mn i 0,32 + 0,02 Hr/mn BignoeiaHo, p > 0,05), a B AiTen nepLuoi Nigrpyny BUSBUNN
1oro BiporigHe 3HmxeHHs (0,27 + 0,02 Hr/mn).

BucHoBku. AHeMisi 3ananeHHst B AjiTei, siki XBOpi Ha rocTpi GakTepianbHi 3aXBOPIOBaHHS OpraHiB AvxaHHs1, CynpoBOMKyBanacs
aKTMBALLiEW anomnTosy, sIkM, O4EBUAHO, MaB HeeEKTUBHUIA XapaKTep Yepe3 akTUBHI HEKPOTUYHI MpoLiecy, Lo Binbysanucs
Ha TNi rocTPOro 3ananeHHs.

Pathologia. Volume 16. No. 2, May — August 2019 ISSN 2306-8027  http://pat.zsmu.edu.ua 177



OpuriHaAbHI AOCAIAXKEHHS

KaloueBble cnoBa:
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Coaep)XXaHue MeAWaTOpPOB anonTo3a y AeTel ¢ aHeMUen BOCNaneHus,
BO3HUKLUEN Ha POHe OCTPbIX 6aKTepUaAbHbIX 3ab0AeBaHWUI OPraHoOB AbIXaHUs

I. A. AexxeHKo, A. B. Abpamos, A. A. MNMorpebHas

Llenb pa6oTbl — onpefeneHne akTUBHOCTY NPOLIECCOB anonTo3a y AEeTEN paHHEro Bo3pacta C aHeMMEN BOCManeHns Ha
dhoHe ocTpbIx GakTepuanbHbIX 3a6oneBaHNii OpraHoB AbIXaHKs.

MaTtepuanbl n metoabl. Onpegenunu cogepxaHne kacnasbl-7, kacnasbl-9 B CbIBOPOTKE kpoBw 87 aeTen B Bo3pacTe OT
2 mecsiueB [0 3 neT (cpegHui BospacT nauueHTos — 1,6 + 0,3 roga) MeTogoM MMMYHODEPMEHTHOrO aHanm3sa. OCHOBHYHO
rpynny coctaBunu 57 geten ¢ ocTpbiMu BGakTepuanbHbIMU 3a60neBaHNSMU PECTIMPATOPHOTO TpakTa, Cpean KoTopbix y 38
NaLWeHTOB AWarHOCTMPOBaH OCTPbIN BakTepuanbHbIn BpoHXUT, a y 19 feTei — THEBMOHMS.

MaumeHTbl OCHOBHOW rpynMbl pasaeneHs! Ha ABE NOArpynMbl: nepsasi — 27 AeTeN, y KOTOPbIX Ha hOHE OCTPOro GakTepuanbHOro
3aboneBaHusa pecnMpaTopHOro TpakTa pasBunace aHemust BocnarneHnus; BTopas — 30 AeTen ¢ ocTpeiMu GakTepuanbHbIMm
3ab0neBaHNsMIN PECNMPaTOPHOro TpakTa be3 nposisneHuii aHemuu. Mpynny cpaBHeHus cocTaumm 10 aeteit ¢ xenesonedu-
LIMTHOI aHemmen 6e3 NposIBNEHUI BOCMANUTENbHbIX 3ab0neBaHWii OpraHoB AbixaHus. KoHTponbHasa rpynna npeactaeneHa
20 ycnoBHO 340poBbIMY AeTbMU. [Pynnbl HabNAEHNs penpe3eHTaTMBHbI MO BO3PACTY U Moy AeTen.

Pesynkrathbl. YCTaHOBMEHO, YTO Hanuuve NMHEBMOHUW Y ieTel CONPOBOXAANOCh Hanboree BbICOKUMY Lidypami kacnasbl-9
(14,8 1,8 Hr/mn), 4To NpakTMYecky B 3 pasa NpeBbILLAN0 nokasateny koHTporbHon rpynnbl (5,82 + 0,58 Hr/mn). YpoBeHb
13y4aemoro epmeHTa y 60mnbHbIx ¢ 6akTepuanbHeiM GpoHxMToM Obin B 1,6 pasa Huxe (8,34 + 0,9 Hr/Mn), YTO LOCTOBEPHO
6onbLe (p < 0,05), 4em B KOHTPOMNbLHOW rpynne.

CopepxaHue Kkacnasbl-7 B CbIBOPOTKE KPOBM AeTel rpynnbl CPABHEHWS U 2 MOAPYMMbl OCHOBHOM PyMMbl HE OTAMYANoCh OT
nokasarenev koHTponbHow rpynnbl (0,38 + 0,03 Hr/mn 1 0,32 + 0,02 Hr/mn cooTBeTcTBEHHO, p > 0,05), @y AeTeit 1 noarpynnbl
OTMeYeHO ero focToBepHoe cHuxenue (0,27 £ 0,02 Hr/mn).

BbiBoabl. AHemMust BocnaneHus y feteit, 60nbHbIX OCTpbIMU GaKTepI/IaJ'IbeIMVI 3aboneBannaMn OpraHoB AblXaHus, conpo-
BOXJAETCH aKTVBaLMel anonTosa, KOTOprI;I, 0o4YeBMaHO, HOCUT HeSCbeeKTI/IBHbIVI XapakTep 3a CHET aKTUBHbIX HEKPOTUYECKUX

npoueccos, NPpoUCXoadALLKnX Ha (hOHe OCTpOro BocnareHus.

Apoptosis is a complex form of programmed cell death.
First of all, it has a fundamental role in morphogenetic
processes and in regulated control over the correct
number of cells over the entire ontogeny of the organism.
Apoptosis includes three phases that are independent of
each other: the initiation phase, the effector phase, and
degradation [1]. Apoptosis processes are transformed by
activation of cysteine caspases — members of the central
link of the proteolytic system, which are both initiators
and implementers of cell death. Caspase-2, caspase-8,
caspase-9 are among the activators of apoptosis.
Caspase-3, caspase-6, caspase-7 are among caspases
with effector function. In turn, the function of caspase-1,
caspase-4, caspase-5 is to provide processing and acti-
vation of cytokines, in particular, interleukins IL-18, IL-18.
Carrying out the cell death through caspase activity means
the breakdown of intracellular proteins, which leads to DNA
fragmentation and cell destruction. However, caspase-9
initiates the mitochondrial process of cell death [2].

At the present stage caspases are studied in terms
of oncological processes, the leading factor of which is
the inhibition of apoptosis [3]. The same reason is leading
in the pathogenesis of atopic and autoimmune diseases
[4]. In turn, increased apoptosis in excess of the norm is
observed in neurodegenerative, dysplastic processes and
ischemic organ damages [5]. Violation of the implemen-
tation of apoptosis is the basis for the chronic infectious
diseases formation. Despite the fact that the mechanism
of necrosis has a leading role in inflammatory process,
during the elimination of activated immune system cells,
which performed their functions, - apoptosis comes into
play in the final stages. In this regard, the variability of its
values may reflect the course of the immunopathological
process [6].
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Studies in the field of cell death in pediatrics are not
numerous. In particular, questions of apoptotic activity
through the activity of caspase-7 and caspase-9 in young
children with acute inflammatory diseases of the respira-
tory organs have not been studied.

Aim
The objective is to determine the activity of apoptosis
processes in young children with anemia of inflammation

acquired on the background of acute bacterial diseases
of respiratory organs.

Materials and methods

87 kids at the ages from 2 months to 3 years (the ave-
rage age of patients was 1.6 £ 0.3 years) were under
the supervision. Main group included 57 kids with acute
bacterial diseases of the respiratory tract, among which
38 patients were diagnosed with acute bacterial bron-
chitis, and 19 children had pneumonia. The study of
the microbial spectrum of biomaterial from the mucous
membranes of the oropharynx was performed prior to
the appointment of antibacterial therapy on the 2%-3
day of the disease using the bacteriological analyzer
VITEK 2 COMPACT (BioMerieux, France) using the AES
software: Global CLSI-based + Phenotypic. Causative
agents of acute bacterial bronchitis were dominantly Hae-
mophillus influenza - 18 (47.4 %) kids and Streptococcus
pneumoniae - 12 (31.6 %) kids. Etiology of a pneumonia
in supervised children groups most often included Strep-
tococcus pneumoniae — 10 (52.6 %) kids, Klebsiella
pneumoniae — 3 (15.7 %) patients and Haemophillus
influenzae—3 (15.7 %) kids. Atiter of a bacterial pathogen
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Table 1. The content of serum markers of apoptosis in examined children

Main group, n = 57 Experimental group, n = 10 Control group, n = 20
Subgroup 1, n =27 Subgroup 2, n =30

Caspase-7, ng/ml 0.27 £0.02'* 0.32+0.02 0.38+£0.03 0.32+0.01
Caspase-9, ng/ml 13.26 + 1.962 9.88 £0.87" 10.31 + 0.69? 5.82+0.58
K-9/K-7, relative units 49.11 + 2.50%° 30.87 £ 1.03" 27.13+0.81 18.18 £ 0.62

1: P < 0.05, the significance of differences compared with the control group indicators; 2: P < 0.01, the significance of differences in comparison with the indicators of

the control group indicators; 3: P < 0.05, the significance of differences compared with the indicators of the experimental group.

over 10° was considered diagnostically significant. Other
causative agents were in single-shot suits. Depending on
the hematological picture, the main group patients were
divided into two subgroups. The first subgroup included
27 children with developed anemia of inflammation
acquired on the background of acute bacterial disease
of the respiratory tract. Infants were included in the first
subgroup of the main group showed deterioration in their
general condition 3—4 days after hospitalization, the com-
plete blood test showed the presence of leukocytosis and
neutrophilia. Second subgroup included 30 children with
acute bacterial diseases of the respiratory tract without
anemia. Experimental group included 10 children with
iron deficiency anemia who did not have symptoms of
inflammatory diseases of the respiratory system. The
control group was represented by 20 conditionally healthy
children. Observation groups were representative by age
and sex of children.

The content of caspase-7 and caspase-9 in blood
serum was determined by EIA method using commercial
kits: RayBio Human CASP7 ELISA Kit (RayBiotech,
USA), Human Caspase-9 ELISA Kit (Bender MedSys-
tems GmbH, Austria). Statistical data analysis was
performed using the statistical packages “Excel” and “Sta-
tistica 13.0” (StatSoftinc., JPZ8041382130ARCN10-J)
with the calculation of the standard error of the arith-
metic mean (M) and standard deviation (o). To assess
differences of the indicators in the compared groups,
Student’s t-test was used. Differences were considered
significant at P < 0.05.

All procedures performed in studies involving hu-
man participants were in accordance with the ethical
standards of the institutional and national research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.
Informed consent was obtained from all individual
participants included in the study. The full data set
by children, their parents, and physician that support
the findings of this study are not publicly available
due to the restrictions of the ethics approval originally
obtained.

Results

Analysis of the data showed that the development
of inflammatory bacterial diseases in children came
amid apoptosis increasing that manifested a two-fold
increase (P < 0.01) of caspase-9 in the blood serum,
which serves as an activator of the caspase cascade. The
results obtained are logical, taking into account the fact
that bacterial endo- and exotoxins act as inducers of
programmed cell death.
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Taking into consideration the fact that the study group
included children with bacterial bronchitis and pneumonia,
the levels of caspase-9 were additionally studied with
account of the nosological form of the disease. It was
established that the presence of pneumonia in children
was accompanied by the highest numbers of caspase-9
(14.8 £ 1.8 ng/ml), which was almost 3 times higher than
in the control group. At the same time, the levels of the stu-
died enzyme in patients with bacterial bronchitis were 1.6
times lower (8.34 £ 0.90 ng/ml), which, nevertheless, was
significantly higher (P < 0.05) than in the control group.

Analyzing the content of caspase-9 against the pre-
sence of inflammation anemia in children from the main
group (Table 1), it was established that the highest level of
caspase-9 was in the 1%t subgroup of children, significantly
exceeding the indicators of the control group (P < 0.01).
At the same time, the content of the key marker of apop-
tosis (caspase-9) in the 2™ subgroup did not significantly
differ from the results obtained in the experimental group,
although it was statistically higher than in the control
group (P < 0.05).

Thus, as a result of performed comparisons, it was es-
tablished that both in the main group and the comparison
group, activation of the first link of the apoptosis process
was observed, i.e. there was its initialization.

Having assessed the content of caspase-7 in
the groups of children examined, we noted a different trend.
The content of caspase-7 in blood serum of children of
the experimental group and the 2nd subgroup of the main
group did not differ from the control group indicators
(P > 0.05), and children of the 1st subgroup showed its
significant decrease. It means, we observed the absence
of activation of the caspase “cascade” effector link. For
detailing of the above assumption, we calculated the ratio
of caspase-9 to caspase-7 (K-9/K-7), which, in our opinion,
will allow us to assess more fully the activity of various links
of proteolytic cascade of caspases in examined children.
The comparisons confirmed the earlier suggestion. We
observed a statistically significant increase in the coefficient
calculated in subgroups of children from both the main
group and the experimental group. Moreover, we observed
the most significant imbalance in the first subgroup, i.e.
in children who had anemia of inflammation on the back-
ground of acute bacterial diseases of respiratory organs.
On the other hand, the absence of significant activation
of caspase-7 may indicate different involved effector
pathways of inducing apoptosis, particularly, caspase-3.

Discussion

A detailed study of the apoptosis process modified
the concept of cell death. In contrast to necrosis,
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the apoptotic activity is perceived as a natural and
necessary process for the normal functioning of organs
and systems [7]. A growing number of studies support
the fact that the disruption of the apoptosis process leads
to the development of inflammatory diseases, including
infectious etiology [8]. The number of cells involved in
apoptosis is in direct proportion to the balance of pro-
and antiapoptotic factors. The inducers of programmed
cell death are viral and bacterial infections, among
others. The consequence of the infectious process is
associated with the result of opposition to the anti-apop-
totic properties of infectious agents and activation of
the physiological death of an infected cell as an inte-
gral protective mechanism of the body [9]. Therefore,
high indicators of caspase-9 are natural in children of
the main group. Taking into account that caspase-9 is
the initiator of the programmed cell death process, in
the case of an inflammatory process in cells, its activity
will be entirely focused on spreading the signal of cell
death and immediate activation of caspase-3 and, in a
less degree, caspase-7 for the physiological death of
an infected cell as an integral defense mechanism of
the body [10]. This would ensure that cells with active
apoptosome, will continue to die even in the absence of
effector caspases [11].

At the present stage it is needless to say about
the role of iron in the inflammatory process and its active
consumption by pathogens. In this regard, depositing it
in the cells of the reticuloendothelial system and the de-
velopment of relative iron deficiency is acting as defense
mechanism directed to the localization of the inflammatory
process and slowing down the fission pathogen. It is
obvious that available iron deficiency can lead to dys-
function of the mitochondrial respiratory chain, which in
turn will result in inhibition of cell proliferation or induction
of apoptosis [12,13].

According to J. Kovar et al. (1997) iron deprivation
can specifically induce apoptosis. Some cell types are
sensitive to induction of apoptosis during iron deposition,
while other cell types are resistant to it [14]. It was demon-
strated, that most cells that are sensitive to the induction
of apoptosis during iron deprivation have hematopoietic
origin [15].

It is known that, caspase-7 has an effector function
in apoptosis. However, apoptosis plays a special role in
the final stage of inflammation, when the activated cells
of the immune system are eliminated [16]. It is possible
to assume that the relatively low (in relation to caspase-9)
indicators of the content of caspase-7 in blood serum
in children of the main group and, first of all, of the first
subgroup are connected precisely because the disease
was at the stage of clinical height, when cell death
played the leading role due to necrosis, which, possibly,
inhibited the apoptosis process [17]. The ineffectiveness
of the implementation of apoptosis is due to increased
necrotic processes, which arise because of an increase
in the severity of the disease [18]. In turn, the delay in
the implementation of apoptosis enhances the permea-
bility of inflammatory cells and supports the pathological
process. Damage of apoptosis intensity can act as the re-
sult of chronic infection or formation of immunodeficient
states [19].
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Brentnall M. et al (2013) suggest different roles for
caspase-9, caspase-3 and caspase-7 during internal
apoptosis. According to researchers, cell death is more
effective in the presence of caspase-3, which is the main
performer of apoptotic death. In contrast, caspase-7
mainly plays a supporting role in the apoptosis imple-
mentation phase [11]. These data are the evidence that
it is necessary to conduct additional researches to study
the functions and roles of each of the caspases during
internal apoptosis.

Conclusions

1. Anemia of inflammation in children with acute bac-
terial diseases of respiratory organs is accompanied by
the activation of apoptosis, which, obviously, is inefficient
due to the nature of the active necrotic processes acquired
on the background of acute inflammation.

2. With dominant necrotic (inflammatory) process in
patient, apoptosis can be inhibited even in case of high
activity of the initiating caspase.

Prospects for further research. This work does
not reveal the problem of studying the state of apoptosis
in the studied group of children in full. The topic requires
further study, including the content of caspase-3.
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The aim of our study was to determine the characteristics of the BNP and AT Il expression in the LC structure of rat brain
stem with experimental (genetically determined essential and secondary endocrine-salt) arterial hypertension and to give a
comparative description of the expression pattern of these peptides in etiologically different types of arterial hypertension.

Materials and methods. The study was carried out on adult 30 male rats. 20 Wistar animals were divided into two groups —
control (10 rats) and 10 rats with simulated endocrine-salt AH (ESAH) and 10 rats of SHR line with essential AH (EAH). The
expression parameters of neuropeptides, such as the content, concentration, and relative area of the immunoreactive material,
were studied using an immunohistochemical method.

Results. It was found that from all BNP expression parameters in the locus coeruleus structure, only relative area increased
significantly in both groups. The concentration did not significantly change, and the content ofimmunoreactive material increased
significantly only in animals with ESAH. At the same time, all parameters of angiotensin Il expression increased significantly
in both experimental groups. Thus, in rats with experimental arterial hypertension in the locus coeruleus structure, more pro-
nounced changes in expression parameters are characteristic for angiotensin Il, rather than for BNP. There is a discrepancy
between levels of pressor angiotensin Il expression and depressor BNP expression in the direction of angiotensin Il expression
increasing during the arterial hypertension formation. The nature and peculiarities of these neuropeptides expression in the LC
structure depend on the key link of the pathogenesis of the modeled arterial hypertension.

Conclusions. In rats of the control group with normal blood pressure in LC structure, AT Il is more represented. The content
and concentration of IRM to AT Il are 2.32 and 2.19 times higher than the corresponding BNP values. Prevalence of AT Il
in the LC structure of the brainstem remains even when arterial hypertension is formed, regardless of its etiology. However,
the etiopathogenetic mechanisms of arterial hypertension development impose their own characteristics. In EAH, the content
and concentration of AT Il is higher than BNP by 4.58 and 3.59 times; in ESAH — by 2.16 and 2.83 times. In the pathogenesis
of essential arterial hypertension formation an important role is played by a change in the central control of blood pressure
regulation. It is characterized by a significant predominance of the pressor component AT Il over the depressor BNP in
the brainstem LC structure.

MopiBHAAbHA XapaKTepPUCTUKA NOKA3HUKIB eKcnpecii MO3KOBOro
HaTpilypeTHUHOro NenTUAY Ta aHrioteH3uHy Il y cTpykTypi 6AaKUTHOI NASMK
cToBOYpa MO3Ky LypiB NpU apTepiaAbHiW rinepreHsii pi3Horo reHesy

M. B. AaHykano, O. B. laHueBa, €. B. KapkapsH

MeTa po60Tu — BCTaHOBWTY OCOBIMBOCTI MOKa3HMKIB eKCripecii MO3KOBOro HaTpitypeTnyHoro nentuay (BNP) Ta aHrioTeH3uHy
Il (AT Il) y cTpykTypi 6nakutHoi nnsmm (BIM) ctoOypa MO3Ky LLypiB 3 ekcrnepuMeHTanbHUMK (FeHETUYHO AETEPMIHOBAHO
€eCeHLlianbHoI0 Ta BTOPUHHOK eHOKPUHHO-CONBLOBOI0) apTepianbHUMK rinepTeHsiamuy (AlN), 4aTv NOPIBHAMNbHY XapakTeprucTUKy
naTTepHa ekcrpecii Lyx nenTuaiB npy eTionoriyHo pisH1X BUAAX apTepianbHoi rinepTeHsii.

Matepianu Ta Mmetoau. locnimkeHHs BukoHanm Ha 30 cTaTeBO3pinuXx Lypax-camusx, ceped Hux — 20 TBapwH ninii Wistar,
AKUX noginunu Ha agi rpynu: 10 — koHTponb, 10 — 3i 3aMogenboBaHO eHAOKPUHHO-conbosoto Al (ECAI); 10 wypis ninii SHR
3 eceHuianbHoto Al (EAT). MapameTpu ekcnpecii HelponenTuaiB: BMICT, KOHLIEHTPAL,ito Ta BiGHOCHY NAOLLY iMyHOPEaKTUBHOTO
marepiany — 4OCHiQKyBanm 3a ONOMOro iMyHOTCTOXIMIYHOTO MeToZY.

PesyniraTtu. BeTaHoBunv, WO cepep AocnimpkyBaHux napameTpis excnpecii BNP y ctpykTypi Bl BiporigHo B 060X rpynax
36inbLuMnack Tifbky BigHOCHA NNOLLA; KOHLEHTPALS BipOrifHO He 3MiHMnacs, a BMICT iMyHOpeaKTUBHOrO Matepiany BiporigHo
BUpic Tinbkn y TBapuH 3 ECAI. BogHoyac yci noka3Huku ekcnpecii aHrioteHsuHy |l BiporigHo 36inbwmnmcs B obox excne-
pumeHTanbHux rpynax. OTxe, B LLypIB 3 €KCNEPUMEHTANBHOK apTepianbHO FNepTeHsielo y CTPYKTYpi BnakuTHoi nnsmu
BUPaXeHiLLi 3MiHM NOKa3HMKIB ekcripecii Oynu xapakTepHi ans aHrioteHauHy |1, Hix ans BNP. Tak, npu cchopmoBaHiii apTepi-
anbHil rinepTeHsii cnocTepirany HEBIANOBIAHICTb MiX PIBHAMYM eKCnpecii NpecopHoro aHrioteH3uHy |l i genpecopHoro BNP'y
ik 36inbLUEHHs ekcripecii aHrioTeH3nHy Il. XapakTep Ta 0cobnmMBOCTI eKCpecii JOCNimKyBaHUX HEMPONENTUAIB Y CTPYKTYpI
OGnakuTHOI NNSIMK 3anexaTb Bif KMOYOBOI JIaHKW NaToreHe3y 3MOoAeNbOBaHOI apTepianbHOi rinepTeHsii.

BucHOBKM. Y LLypiB KOHTPOMNbLHOI FPYNK 3 HOPMANbHUM apTepianibHUM TUCKOM Y CTPYKTYpPi BnakuTHOI NAsiMK 3HaYyLLO Npea-
cTaBneHum € AT Il, BMicT i koHUeHTpaLis sikoro y 2,32 Ta 2,19 pasa nepesuLLye BignosiaHi nokasuuku BNP. Mpu cchopmosa-
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Hill apTepianbHiii rinepTensii, HesanexHo Bia ii eTionorii, nepeBaxaHHst AT Il y cTpykTypi GnakuTHOI Nnsimm cToBOYpa MO3KY
30epiraeTbcsi. Ane naToreHeTUYHi MexaHiamMu po3BUTKY apTepianbHOi rinepTeHaii 3yMoBIioTb CBOI ocobnmeocTi. Mg vac
EAT nigBuieHHs BmicTy # koHueHTpauii AT Il nopiBHsHO 3 BNP ctaHoBuTb 4,58 i 3,59 pasa; npu ECAI —y 2,16 i 2,83 pasa.
Y natoreHesi popmyBaHHS eCeHLjianbHOT apTepianbHOi rinepTeHsii BaxMBy porb BidirpatoTb 3MiHW LLEHTParbHOro KOHTypa
perynsuji apTepianbHOro TUCKY, XapakTepHe CyTTEBE MepeBaxaHHs NpecopHoro komnoHeHTa AT Il y cTpykTypi GnakuTHOI
nnamu cToBBypa Mo3ky Hag AenpecopHum BNP.

CpaBHUTEAbHAA XapaKTepPUCTUKA NaTTepHa 3KCNPECCUU MO3roBOro
HaTPUNYPETHUECKOro NeNTMAA U aHruoTeH3uHa Il B cTpyktype roayboro natHa
CTBOAA MO3ra KpbIC NPU apTepuaAbHOW TMNepTeH3UU Pa3AMUHOrO reHesa

M. B. AaHykano, O. B. TaHueBa, E. B. KapkapsH

Llenb pa6oTbl — ycTaHOBUTb OCOBEHHOCTM NOKa3aTeneil SKCmpeccu Mo3roBoro Hatpuiypetuyeckoro nentuaa (BNP) un
aHrnotenauHa Il (AT Il) B cTpykType ronyboro natHa (I'T1) cTBONa Mosra KpbIC C SKCepUMEHTanbHbIMM (FeHETUYECKN AeTepMu-
HUPOBAHHOW 3CCEHLMANbHOM 1 BTOPUYHOM SHAOKPUHHO-CONEBOI) apTepuanbHbIMU runepTeHansmm (AlN), 4aTb CpaBHUTENbHYO
XapaKTepuCTHKy NaTTepHa 3KCMPEeCcUm aTUX NENTUA0B NPU STUOMOTMYECKM Pa3HbIX BUAAX apTepuarnbHON rMnepTeH3ny.

Marepuanbl n MeToabl. Vccnenosanue npoBefeHo Ha nonoso3penbix 30 Kpbicax-camuax, cpeay Kotopbix 20 XKUBOTHbIX
nunum Wistar, nogenenHbix Ha 2 rpynnbl: 10 — koHTponb, 10 — CO CMOENMPOBaHHOM 3HAOKPUHHO-conesorn Al (QCAT); 10
kpbIC nMHUMM SHR ¢ acceHumansHoi Al (SAT). MapameTpbl 3kcnpeccun HeMponenTUAOB: CoaepKaHne, KOHLEHTpaLo 1
OTHOCUTENbHYI0 NMOLLAAb MMMYHOPEAKTUBHOMO MaTeprana — UCCefoBani C NOMOLLbI MMMYHOTMCTOXUMUYECKOTO METOAA.

Pe3ynkTathl. YCTaHOBMNEHO, YTO M3 1CCneayeMblx napameTpoB akcrpeccun BNP B cTpykType rony6oro nsiTHa JOCTOBEPHO B
obenx rpynnax yBenuuunacs NuLLb NNoLLazb; KOHLEHTPpaLUs JOCTOBEPHO He U3MEHWMACh, a COAePXaHne MMMYHOPEaKTUBHOTO
martepuana JOCTOBEPHO BO3POCIIO NULLb Y xMBOTHbIX ¢ QCAT. Bce nokasatenu akcnpeccum aHrmoTeHaunHa |l LOCToBEPHO Bbi-
pocnu B 0bovx SKCnepUMeHTanbHbIX rpynnax. Takum 06pasom, y KpbIC C AKCepUMEHTaNbHOM apTepuanbHO rMnepTeH3nen B
CTPYKTYpe rony6oro nsTHa 6onee BbpaxeHHbIe M3MEeHeHWs NokasaTenei 3KCNpeccun XxapakTepHb! Ans aHrnoteHauna ll, yem
ans BNP. Tak, npu chopMrpoBaHHOI apTepranbHO rMnepTeH3n OTMEYEHO HECOOTBETCTBME MEXY YPOBHAMM 3KCTIPECCUM
npeccopHoro aHrmoteHsuHa Il u aenpeccopHoro BNP B cTOpoHy yBenuueHus akenpeccum aHrnoteHsuHa ll. Xapakrep u oco-
6EHHOCTY 3KCMPEeCCUM U3yYaeMbix HEMPONEeNTUAOB B CTPYKTYpe ronyboro NSTHa 3aBUCAT OT KNKOYEBOro 38eHa natoreHesa
MOZEN1POBaHHON apTepuanbHOW rMnepTeHaunn.

BbiBoAbl. Y KpbIC KOHTPOMLHOI PynMbl C HOpPMaribHbIM apTepuanbHbIM AaBNeHneM B CTPYKType rony6oro nstHa 6onee
npeacTasneHHbIM sensetca AT |I, cogepxaHne 1 KOHUEeHTpaLms KoToporo B 2,32 1 2,19 pasa npeBsbILLatoT COOTBETCTBYOLLME
nokasatenv BNP. Mpu cchopmmpoBaHHOI apTeprasibHON rnepTeH3nmn, HE3aBUCKMO OT ee 3Tonoruum, npeobnagaque AT |l B
CTPYKTYpe rofly6oro nsatHa cTeona moara coxpaHsetcs. OfHaKo aTnonatoreHeTu4eckne MexaHnamel passutusa Al Haknagb!-
BatoT CBOM 0cobeHHOCTU. Mpn AT npeBbiLLEHNE coaepaHms 1 KoHUeHTpaumm AT Il no cpaBHeHuto ¢ BNP cocTasnsiet 4,58
1 3,59 pasa; npn SCAI — B 2,16 1 2,83 pasa. B natoreHese hopMmnpoBaHust 3cCeHLManbHOM apTepuansHOi rtMnepTeH3um
BaXHYI0 POfib UrPaeT M3MEHEHWe LeHTPanbHOro KOHTYpa perynsaumm apTepuanbHoro AaBeHns, XapakTepHoO CyLLECTBEHHOE
npeobnagaHve npeccopHoro komnoHeHTa AT |l B CTpykType ronyboro nsTHa CTBona Moara Hag, aenpeccopHeim BNP.

Introduction neurons largely depends on the whole complex of neu-
rotransmitters influence on it [2]. There are a large number
of studies about the influence of the well-known “classical”
neurotransmitters like acetylcholine, glutamate, GABA
on the morpho-functional activity of LC noradrenergic
neurons [3-5]. However, in recent years, “non-classical’
neurotransmitters, substances that have the properties of
both local regulatory neuropeptides and distant systemic
regulators are interested by scientists. Brain natriuretic
peptide (BNP) and angiotensin Il (AT II) are vivid exam-
ples of such substances. According to the mechanism of

It is well known that the level of blood pressure (BP) is
directly related to such indicators as cardiac output (CO)
and total peripheral vascular resistance (TPVR) [1]. So,
the adequacy of systemic blood pressure controlling will
depend on the functional state of the mechanisms of their
regulation. It is no secret that both of these indicators
are under complex multi-level control of the autonomic
nervous system (ANS), hormonal and humoral factors.
Today, when the effects and mechanisms of blood pres-
sure regulation by hormonal and humoral agents are well ; ool )
studied, the neurogenic blood pressure control is stil a  action, they are physiological antagonists. BNP and AT Il
significant issue and arouse the interest of a large number ~ cting in opposite directions on the SNS neurons activity
of researchers. In this regard, the problem of studying regulate the CO and TVPR by coordinating all links of BP
the functional state of the ANS regulatory structures in regulation: peripheral parts of the SNS, natriuretic peptide
conditions of high blood pressure, especially its sympa-  Systems and renin-angiotensin-aldosterone system [6,7].

thetic regulation link, becomes actual. But, despite the fact that the effects, localization and
One of the key brain regulatory centers of the sympa- prevalence of these two peptides in the central nervous
thetic nervous system (SNS)is the locus coeruleus (LC)—  system are being actively studied today, the features

the structure of the brain, which consists of the largest ~ of these neurohormones balance, the dependence of
accumulation of noradrenergic neurons and serves as its the BNP and AT Il expression level from the type of ex-
main source there. In the studies of E. R. Samuels and perimental pathology are practically absent. Not enough
E. Szabadi, it was shown that the functional state of LC information about the features of the quantitative BNP and
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AT Il content in the LC structure in etiologically different
types of arterial hypertension.

The aim

To determine the characteristics of the BNP and AT I
expression in the LC structure of rat brain stem with
experimental (genetically determined essential and se-
condary endocrine-salt) arterial hypertension and to give
a comparative description of the expression pattern of
these peptides in etiologically different types of arterial
hypertension.

Materials and methods

The study was carried out on 20 adult Wistar male rats
and 10 male SHR rats weighing 250-270 g. SHR rats
are generally accepted as a model of essential human
hypertension (EAH) [8]. The Wistar rats were divided into
2 groups of 10 animals each. The first group served as a
control. The rats of the second group were modeled with
endocrine-saline hypertension (ESAH), which served as
a model of the secondary endocrine-associated human
hypertension. ESAH was induced by intraperitoneal
injection of prednisolone (twice a day for 30 days: at
7a.m.—2mg/kg, at 20 p.m. -4 mg/kg) with 5 ml 0f 2.3 %
NaCl solution forced intake [9]. The AH development was
confirmed by 3-times detection of persistent increase in
blood pressure more than 150/90 mm Hg. In groups of
animals, blood pressure was measured using a BP-2000
apparatus (Visitech Systems, USA) [10]. Mean blood
pressure levels in the control were 110/75 = 5 mm Hg,
ESAH - 155/90 + 5 mm Hg, EAH - 165/100 + 5 mm Hg.
In the end of experiment, the animals were immediately
sacrificed via decapitation after being anesthetized
with aethaminalum-natrium at a dose of 40 mg/kg body
weight intraperitoneally. The study object in experimental
animals was the medulla oblongata. The experimental
part of the study was carried out exactly in accordance
with the National “General Ethical Principles of Animal
Experimentation” (Ukraine, 2001), in agreement with
the Directive 2010/63EU of the European Parliament and
of the Council of September 22, 2010 on the protection
of animals used for scientific purposes.

Colchicine were administered intracerebroventric-
ularly to all groups of experimental animals, including
the control group, to increase the identification of the stud-
ied neuropeptides [11].

The object of the study was the brain stem of ex-
perimental animals. The topographical identification of
the brainstem LC was performed using the stereotactic
atlas of the rat brain [12].

Expression of BNP and AT Il was studied by an
immunohistochemical method. Serial 7 pm brain stem
sections after preliminary histochemical processing [13]
were incubated with goat IgG to BNP (1:200 dilution, San-
ta Cruz Biotechnology, USA), or rabbit IgG to AT Il (Santa
Cruz Biotechnology, USA) (dilution 1:200). Sections with
applied primary antibodies were kept in polymeric fixatives
at T = +4 °C for 24 hours. Then, secondary murine anti-
bodies to goat IgG (on sections with primary antibodies
to BNP) and secondary murine antibodies to rabbit IgG
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(on sections with primary antibodies to AT Il) conjugated
with FITC (Santa Cruz Biotechnology, USA) (1:200). The
sections were kept at T = +37 °C for 45 min and covered
with a mixture of glycerin / phosphate buffer (9 : 1).

Immunofluorescence studies of brainstem sections
prepared by the above described method, were performed
in the ultraviolet spectrum using a 38 HE filter (Zeiss,
Germany) on AXIOSKOP microscope through a sensi-
tive camera AxioCam-5HRm (Zeiss, Germany). Images
obtained in this way were processed interactively, with a
determination of the region of interest (ROI), correspond-
ingtoaLC. Inthe selected ROl the relative area of the im-
munoreactive material (IRM) to studied neurohormones
(%), the concentration of the IRM to BNP and AT Il in 1
pm? (Uif/um?), and the IRM content (Uif) to BNP and AT Il
were determined. The microphotographs of the LC were
processed using the image analysis program — Image
J. All obtained data was processed using the programs
Statistica (licensing number JPZ8041382130ARCN10-J)
and Excel 7.0 (Microsoft Corp., USA). To determine
the reliability of the differences in the samples studied,
the Student’s test (t) and, if necessary, the Whitney—-Mann
criterion (U) were used. Differences were considered
significant for P < 0.05 [14].

Results

As aresult of conducted studies, a number of differences
and features of the BNP (Fig. 1) and ATII (Fig. 2) expres-
sion in the LC structure in rats with experimental arterial
hypertension, both in EAH and ESAH, were found.

As it is shown in Table 1, in both groups with ex-
perimental AH the indicators of BNP relative area in LC
structure significantly changed. Thus in EAH group, it was
higher by 6.51 % and in animals with ESAH — by 6.94 %,
in comparison with the control animals. However, there
were no significant differences, when the parameter of
the IRM relative area to BNP between groups with experi-
mental AH was compared. IRM concentrations to BNP in
the studied structure showed no significant differences,
both in comparison with the control and in the intergroup
analysis in rats with modeled AH. As for the IRM content
to BNP in the LC structure, it significantly increased by
23.17 % only in the ESAH group, which led to a significant
difference of this parameter between the groups of rats
with ESAH and EAH becoming 28.21 % higher (Table. 1).

Asomewhat different results were observed in the AT
Il expression in the LC structure of rats of the experimental
groups. So, analyzing the relative area of IRM distribution
to AT I, its significant increase was found only in animals
with ESAH. This increasing made up 5.97 % compared
with the control group. The differences of this parameter
between the experimental groups, which was also re-
liable, should be noted. At the same time, in the group
with ESAH, the IRM relative area to AT Il was higher by
8.18 % compared with the v alues in the group of rats
with EAH (Table 2).

The IRM concentration to AT Il in the LC structure in
both experimental groups was significantly higher than
in the control group. Its elevations were found in ani-
mals both with EAH by 59.4 %, and ESAH by 26.6 1%.
Significant differences in the AT Il concentration index
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Fig. 1. BNP expression in LC structure of rat brainstem in arterial hypertension of various

origin. A: control rats, B: rats with EAH, C: rats with ESAH.

between the experimental groups were also detected. In
animals with ESAH it was lower by 20.66 % than in rats
with EAH. A similar result was observed in IRM content.
So in the group with EAH it was higher by 89.56 % than
in the control, and in animals with ESAH by 38.42 %.
At the same time, there was no significant difference
between the experimental groups (Table 2).

Thus, in rats with experimental arterial hypertension in
the LC structure, more pronounced changes in expression

Pathologia. Volume 16. No. 2, May — August 2019

origin. A: control rats, B: rats with EAH, C: rats with ESAH.

parameters are representative for AT Il, rather than BNP.
So, there is a discrepancy between expression levels of
pressor angiotensin Il and depressor BNP when arterial
hypertension is formed in the direction of increasing AT Il
expression. It should be noted that the nature and features
of studied neuropeptides expression in the LC structure
depend on the key pathogenesis link of simulated arterial
hypertension. The study showed that in rats with primary
arterial hypertension, the pressor peptide parameters
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Fig. 2. AT Il expression in LC structure of rat brainstem in arterial hypertension of various
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Table 1. Parameters of the BNP expression in the LC structure of rats with experimental arterial hypertension (M £ m)

Experimental groups IRM content (Uif) IRM concentration IRM relative area (%)

Control (n = 10)
EAH (n=10)
ESAH (n = 10)

30.55 + 1.40 6.43 £0.09
29.35+1.16 6.26 +0.12
37.63+1.17*% 6.29+0.11

44.95 £ 0.57
47.88+0.82°
48.07 £ 0.52°

*1 indicates a significant difference in the parameters (P < 0.05) of the experimental group rats relative to the control; #: indicates a reliable difference in the parameters
(P < 0.05) between rats of the experimental groups with AH.

Table 2. Parameters of the AT Il expression in the LC structure of rats with experimental arterial hypertension (M + m)

Experimental groups IRM content (Uif) IRM concentration IRM relative area (%)

Control (n = 10)
EAH (n = 10)
ESAH (n =10)

70.94 £2.83 14.09+0.28
134.48 +12.43 22.46 +1.68'
98.20 £2.99° 17.84 £0.35%

55.77 £ 0.65
54.63 £ 0.91
59.1+0.65%

*: indicates a significant difference in the parameters (P < 0.05) of the experimental group rats relative to the control; #: indicates a reliable difference in the parameters
(P < 0.05) between rats of the experimental groups with AH.

significantly prevails in the LC structure, than in secondary
endocrine-salt hypertension. At the same time, in endo-
crine-salt hypertension, increased BNP expression rates
in comparison with spontaneously hypertensive animals. It
may be due to the inclusion of compensation mechanisms.

Discussion

The fact of the presence of AT Il and the BNP in the LC
structure was shown in studies conducted in the 70s—-90s
years of the last century. Researchers also determined
the presence of specific receptors to AT Il and BNP in
this structure [6,7]. However, the question of quantitative
characteristics and the features of their content changes
in the LC structure under arterial hypertension of various
etiology and pathogenesis, remains poorly understood.

Considering the initially insignificant level of BNP
expression in LC structure, it can be assumed that its
identification in this structure is most likely related to
the receipt of the peptide from other parts of the brain.
According to a number of researchers, even in insignifi-
cant concentrations this neuropeptide has a sympatho-
inhibitory effect, thereby inhibiting the activity of SNS
centers. Their hypotensive effect was demonstrated on
SHR and on rats with DOXA salt hypertension. In studies
on cell culture its effect by decreasing of the sympathetic
neurons activity was shown [15,16]. BNP is believed to
realize its effects through the NPR-A (natriuretic peptide
receptor type A) receptors. Activation of this receptors
leads to a decreasing of intracellular calcium current,
which suppresses the functional activity of neurons and
reduces the release of neurotransmitters [17]. Conse-
quently, even at low concentrations, BNP can realize
its inhibitory effect on the LC noradrenergic neurons of
the brain stem, thereby reducing not only their functional
activity, but also suppressing the tonic effect of SNS on
blood pressure regulation.

Opposite to BNP, AT Il has a sympathoexicatory
effect, which is realized through the activation of AT1
receptors in the respective brain centers [6,18]. Studies
have shown that in rats of the SHR line in the brain, there
is a high activity of the local renin-angiotensin system,
an increased content of AT Il with an increased expres-
sion of its receptors [18,19]. This confirms the results
of our studies, where a significant prevalence of AT I
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in the LC structure in rats of this line was established.
Moreover, in rats with endocrine-salt hypertension
the fact of increased AT Il content in LC of the brain
stem was established. Those, a high level of AT Il in
LC accompanies with a persistent increase in blood
pressure and does not depend on the etiological nature
of hypertension formation.

Considering the pathogenetic role of AT Il high levels
in LC of the brain stem in the arterial hypertension de-
velopment, the study of G. Huber et al. draws attention.
It was demonstrated that AT Il leads to the release of
catecholamines from peripheral sympathetic neurons
by increasing depolarization-dependent exocytosis,
reducing at the same time, the reverse neuronal capture
of this mediators [20]. Considering the fact, that LC is
the most massive accumulation of noradrenergic neurons
in the brain, an increased content of AT Il in it will lead
to an increasing activity of this structure. It will increase
the secretion of norepinephrine and, as a result, will cause
sympathoexication.

Analyzing the data of our study, we can say that in
animals with experimental hypertension (primary, essen-
tial and secondary endocrine-salt) in the center of sympa-
thetic regulation (mainly, in LC) an imbalance of pressor
(AT Il) and depressor (BNP) neuropeptides is observed.
This is reflected in a significant prevalence of the AT Il
content, against the background of a slight increase in
BNP. Changes in the pressor-depressor relationship in
the LC structure have ethio-pathogenetic features. So in
EAH (model of the SHR rat), a higher level of AT Il than in
the secondary ESAH was noted. It is also probably related
with higher numbers of blood pressure in the SHR rats
than in rats with ESAH.

Conclusions

Based on the results of our research, we can conclude
the following:

1. In rats of the control group with normal blood
pressure in LC structure, AT Il is more represented. The
content and concentration of immunoreactive material to
AT Il are 2.32 and 2.19 times higher than the correspon-
ding BNP values.

2. Prevalence of AT Il in the LC structure of the brain-
stem remains even when arterial hypertension is formed,
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regardless of its etiology. However, the etiopathogenetic
mechanisms of arterial hypertension developmentimpose
their own characteristics. In essential AH, the content and
concentration of AT Il is higher than BNP by 4.58 and 3.59
times; in endocrine-salt AH — by 2.16 and 2.83 times.

3. In the pathogenesis of essential arterial hyperten-
sion formation an important role is played by a change in
the central control of blood pressure regulation. It is cha-
racterized by a significant predominance of the pressor
componentAT Il over the depressor BNP in the brainstem
LC structure.
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XpoHiyHa rinonepdya3isi roroBHOrO MO3Ky — hakTop pu3nKy pO3BUTKY Takux 3aXBOPOBaHb HEPBOBOI CUCTEMM, SIK XPOHIYHA iLue-
Misi TONOBHOIO MO3KY, AereHepaTUBHi natonorii Towwo. Lie 3yMoBntoe akTyanbHiCTb BUBYEHHS i NaToi3ioNoriyHNX MexaHiamiB.

MeTa po6oTtu — gocnigntu 38’130k ekcnpecii Ta aktveHocTi SIRT 1/SIRT3 i3 nowkomkeHHsIM [HK HEMPOHIB 3a yMOB XPOHIYHOT
LiepebpanbHoi rinonepdysii B MuLLEN.

Matepianu Ta Mmetoau. [locnimkeHHst BUKOHaNM Ha Muwax nikii C57BI (6 TwxHiB, Bara — 18-20 r), Akum nepes’ssysany nisy
3aranbHy COHHY apTepito AN MOAENOBAHHS XPOHIYHOI rinonepdyaii ronosHoro mMosky (XI'MM). Ha tni XI'TM 3actocoBysanu
HikotuHamig (NAM, Brnokatop SIRT1, 200 mr/kr, 10 gi6, i.p.) i peceepatpon (RV, aktusatop SIRT1, 10 mr/kr, 10 gi6, i.p.). Yci
MaHinynsuji BUKOHyBanm Ha aHecTe30BaHWX keTamiHom (60 Mr/kr, i.p.) TBapuHax. Yepes 8 TWXKHIB y MO3KY TBapWH BUBYaNM 0CO-
6nmeocTi ywkomkeHHa JHK Herpois meTogom [JHK-komerT i piBHi ekcnipecii renis Sirt1/Sirt3 metogom RT-PCR y peanbHomy yaci.

Pesynkratu. [NokasaHo, o moaentoBaHHa XITM BUKnMkano 3 yHinateparnbHoro 60Ky 3pocTaHHs iHaeKcy yLikomkeHHs JHK
HEMpPOHIB LLUNSXOM 3BinbLUeHHs KoMeT knacis 3—4 y 6,9 pasa Ta piske 3HWxeHHs piBHiB ekcnpecii rexiB SIRT1 1a SIRT3y 9,3
Ta 20,2 pasa oo KOHTPOBHOI rpynu BignosigHo (p < 0,05). 3actocyBaHHs NAM i PB 3meHLLyBano iHAEKC YLUKOMKEHHS
OHK Ha 89,6 % Ta 92,4 % BianoB.igHo Lwoao koHTponto (p < 0,05) Ta 36inbLwysano pisHi ekcnpecii SIRT1 B 1,7 Ta 3,5 pasa,
SIRT3y 2,9 Ta 5,2 pasa BignosigHo, nopisHiotoum 3 rpynoto XIMM (p < 0,05).

BucHoBku. Mogudikauis aktveHocTi SIRT1 Mae cnpusTnmeuin ehekT Ha ypaxkeHHst MO3KY, Lo BUKNkaHe XM, ameHLuytoun
ywikomkeHHs JHK HelpoHiB, sike cynpoBomxyeTbes cTumynsuieto SIRT-onocepeakoBaHoi perynsii.

CupTyuHbI U noBpexxaeHue AHK HepoHOB npu aKcnepuMeHTaAbHON XPOHUYECKON
uepebpanbHor runonepdysuu

0. 0. TapmatuHa, T. H0. BosHeceHckas, H. I. [pywika, E. A. Konapaukas, A.l. TopTHUUYEHKO

XpoHunyeckas r1nonepdy3ans ronoBHOMO Mo3ra — (hakTop pUcka PasBUTHS Takux 3a00NeBaHNIn HEPBHOI CUCTEMbI, Kak Xpo-
HMYecKas MLIEeMUS FONTOBHOTO MO3ra, JereHepaTvBHble NaTonorum u Ap. 310 0byCNOBNMBAET aKTyaNbHOCTL U3yYeHNs ee
NaTogK3NONONMYECKNX MEXAH3MOB.

Llenb paboTbl — uccnegosath CBs3b akcrnpeccun u aktmBHocTn SIRT1/SIRT3 u noepexaernst JHK HeiipoHOB B ycnoBusx
XPOHWYECKOI LiepebparnbHoii runonepdyany y MblLLEN.

MaTepuanbl u MeTtoAbl. ViccnenoBanus BeINONHEHb! Ha Mblwax nHuM C57BI (6 Hepenb, Bec — 1820 ), KOTOpbIM Nepe-
BA3bIBANM NeBY0 ODLLYIO COHHYIO apTepuio Anst MOAENMPOBAHUS XPOHUYECKON rinonepdy3umn ronosHoro mosra (XIM).
Ha dpore XM npumeHsinm HukotuHamug (NAM, 6rnokatop SIRT1, 200 mr/kr, 10 aHen, i.p.) n peceepatpon (RV, aktueatop
SIRT1, 10 mr/kr, 10 gHewn, i.p.). Bce MaHunynsaumm BbINOMHAMM Ha aHECTE3MPOBAHHbIX KETaMUHOM (60 Mr/KT, i.p.) XXUBOTHbIX.
Yepes 8 Hepenb B MO3re XMBOTHbIX U3yyanu ocobeHHocTn noepexaeHus AHK HerpoHoB metogom OHK-komeT v ypoBHU
akcnpeccum reHoB SIRT1/SIRT3 metogom RT-PCR B peanbHOM BpeMeHM.

Pesynkrathl. [MokasaHo, 4to moaenvposaHue XITM BbI3biBano ¢ yHunateparnbHOM CTOPOHbI POCT MHAEKCA NOBPEXAEHNS
[HK HenpoHOoB 3a cyeT yBenuyeHus KoMeT knaccoB 3—4 B 6,9 pasa 1 peskoe CHINKEHME YpoBHeN akcnpeccum reHoB SIRT1 un
SIRT3 89,31 20,2 pa3a OTHOCUTENLHO KOHTPOIBHOW rpynMbl cCOOTBETCTBEHHO (p < 0,05). Mpumerenne NAM Ta PB ymeHbLuano
nHoekc nospexaeHns JHK Ha 89,6 % v 92,4 % cooTBETCTBEHHO OTHOCUTENBHO KOHTpons (p < 0,05) 1 yBennuneano ypoBsHu
akcnpeccun SIRT1 B 1,7 1 3,5 pasa, SIRT3 B 2,9 1 5,2 pasa cOOTBETCTBEHHO MO cpaBHeHMIO ¢ rpynnoit XIMM (p < 0,05).

BbiBoabl. Mogudukaums aktneHocT SIRT1 nmeeT GnaronpusitTHblii 3dpekT Ha nopaxeHue mMoara, Bbi3BaHHOe XITM,
ymeHbLuas nospexaerve JHK HelmpoHoB, 4To conpoBoxaaeTcs ctumynsaumeit SIRT-onocpeaoBaHHo perynaumm.

Sirtuins and neuronal DNA damage under experimental chronic cerebral hypoperfusion
0. Yu. Harmatina, T. Yu. Voznesenska, N. H. Hrushka, O. A. Kondratska, A. H. Portnychenko

Chronic brain hypoperfusion (ChCH) is a risk factor for central nervous system (CNS) diseases, such as chronic brain ischemia,
degenerative diseases, and others, in this connection, the study of its pathophysiological mechanisms is an actual problem.
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Objective. To investigate the relationship between SIRT1/SIRT3 expression and activity and damage of neuronal DNA in
conditions of chronic cerebral hypoperfusion in mice.

Materials and methods. The experiments were carried out on male C57BI mice (6 weeks old, weight 18-20 g), which under-
went occlusion of left common carotid artery to model ChCH. On the background of ChCH nicotinamide (NAM, 200 mg/kg,
10d, i.p.) and resveratrol (RV, 10 mg/kg, 10 d, i.p.) were used. All manipulations were carried out in anesthetized with ketamine
(60 mg/kg, i.p.) mice. In 8 weeks, in mice brain tissues the features of neuronal DNA damage were studied by DNA comet
assay and SIRT1/SIRT3 gene expression levels by real-time RT-PCR.

Results. ChCH modeling was accompanied on the unilateral side by an increase of DNA damage (comets within classes 3 and
4)index of neurons by 6.9 times, and by a decrease of SIRT1 and SIRT3 gene expression by 9.3 and 20.2 times, respectively,
compared to control (P < 0.05). Using of NAM and RV treatment resulted in reduction of DNA damage index by 89.6 % and
by 92.4 %, respectively, compared to control (P < 0.05), and in the increase of the levels of SIRT1 by 1.7 and 3.5 times, and
SIRT3 - by 2.9 and 5.2 times, respectively, in comparison with the ChCH group (P < 0.05).

Conclusion. Taken together, these data indicate that modification of SIRT1 activity caused positive effect on ChCH-induced
brain injury by attenuating DNA breaks, which was accompanied with up-regulation of SIRT-mediated regulatory pathways.

XpoHiyHa rinonepdys3ist ronosHoro Mo3ky (XI'M) - Bigo-
MW MEXaHi3M i (pakTop pr3nKy PO3BUTKY TaKMUX 3aXBOPHO-
BaHb LieHTpanbHoi HepeoBoi cuctemu (LIHC), sk xpoHiyHa
iLlemist ronoBHoro Mo3ky (M), fereHepaTuBHi natonorii
Towo [1]. Opnieto 3 npuunH XI'MM € CTEeHO-OKII03MBHA
MaTosorisi COHHMX apTepilt (30KpemMa aTepOCKMEPOTUYHOMO
reHesy), LLO 3yMOBIOE METabonivHi MOPYLLEHHS, CyaUH-
HWUIA KOTHITUBHWIA JediunT, 30inbluye puavK iHCynsTy Ta
nocigae BaxnvBe MicLie ceper NpUYMH 3aXBOPHOBAHOCTI
Ta CMEpTHOCTI Y CBITi.

MokasaHo, wo ywkomkeHHs AHK 3anyyaetbes B
PO3BUTOK MEXaHi3MiB iLuemMiuyHoro ypaxeHHs M i ge-
reHepaTueHux npouecis LIHC. OkcupatvBHMiA CTpec B
iLuemizoBaHi TkaHuHi M BNnMBae Ha LinicHICTL reHoma
HENPOHIB, BUKNMKae nowukomkeHHst AHK, 3arnbenb Hen-
POHIB, rMianbHUX i CYANHHUX KMITUH [2].

Cuptyinm (Sirtuins, Silent Information Regulator 2
proteins, SIR2) — knac 6inkis, ski MalTb BNacTUBOCTI
riCTOHOBOI ieaLleTvnaaun Ta MoHopuboaunTpaHcdepasm,
BriepLue BigkpuTi y Saccharomyces cerevisiae. lneHTudi-
KyBanu 7 TBapUHHWUX romonoris cupTyiHiB (SIRT1-7), sk
nokanizoBaHi B sapi (SIRT1, SIRT6, SIRT7), MiToxoHapisix
(SIRT3, SIRT4, SIRT5), umtonnasmi (SIRT2). CupTyiHu
feaueTuniolTb byab-aki cybcTpaTu, ak-0T dakTopu
TpaHCKpUnLii, MeTaboniyHi (hepMeHTW, TiCTOHM, | B TaKWiA
Cnocib 3AiNCHIOKTL eMireHETUYHNIA KOHTPOMb BaraTbox
6ionoriyHnx npouecis: meTaboniamy, pocTy KniTuH,
anonToay, aytodarii, cTapiHHS. [MOPIBHAHO 3 iHWKMMK
opraHamu Bucoki pieHi SIRT1 ekcnpecytotbes y M i noka-
Ni3ytTbCS B SAPI, B HEBEMMKIN KiNbKOCTi — B MITOXOHAPISIX.
SIRT3 nepepycim nokaniayeTbes B MiToxoHApisix [3]. Cup-
TYiHU MOXYTb MaTW NO3UTUBHI 1 HEraTWUBHI BNIACTUBOCTI.
OpHak Mano BifoMO Mpo iXHI0 eKCrpecito y TkaHnHi MM
B YMOBaXx NaTornoriyHux npouecis, 3okpema npu XIMM.
MonekynsipHO-reHETUYHI MeXaHi3MM1 NOLLIKOXKEHHS! MO3KY
MPU XPOHIYHMX 3axBoptoBaHHAX LIHC Ta yyacTb y Hux
CUpTYiHiB NoTpebye AeTanbHOro BUBYEHHS.

Merta pobotu

BnBunti naHkm mexaHiamis XM, Lo noB’si3aHi 3 cuc-
TEMOI0 CUPTYiHIB, 30Kpema JoCnianTy 3B’a30K eKcrnpecii
Ta aktusHocTi SIRT1/SIRT3 i3 nowkomxeHHsm OHK
HEPOHIB 3@ yMOB XPOHI4YHOI LiepebpanbHoi rinonepdyaii
B MULLIER.
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[locnimkeHHst BUKOHanM Ha camusix muwein ninii C57BI
(6 TvkHiB, m = 15-18 r Ha MOMEHT moYaTKy ekcnepu-
MeHTY). TBapuHu nepebyBanu Ha CTaHaapTHOMY paLlioHi
BiBapito IHcTuTyTy dhisionorii imeni O. O. BoromonbLs npu
CTaHOapTHOMY CBITNOBOMY pexumi (12 roguH — feHb,
12 rogunH — Hiv). [JoCnimKeHHs 3AINCHANN 3riHO 3 MiX-
HapOOHUMM KOHBEHLISIMW LLOJO 3aXMCTy TBapWH, SKMX
3aCTOCOBYHOTb B EKCNEPUMEHTAIBHYIX Ta iHLLIMX HAaYKOBUX
uinsax (Ctpacbypr, 1985), a Takox 3riHO 3 NONOXEHHAMU
KomiTeTy 3 GioeTukm IHcTuTyTy chisionorii imeni O. O. bo-
romonbus HAH Ykpainu.

TeapuH noginunu Ha 4 rpynu: 1 — KOHTPONbHA, He-
cnpaexHboonepoaHi (sham-operated) TBaputy (n = 10),
2 — TBapWHK, SKUM MOLENOBANM XPOHiYHY rinonepdysito
™M Wwnaxom CTBOPEHHS XPOHIYHOI OKMHO3ii 3aranbHoOi
conHoi aptepii (XO3CA) (n = 10), 3 — TBapuHK, SKUM Ha
Tni XO3CA BBoaunu i.p. HikotuHamig (NAM) (200 mr/kr)
npotsrom 10 AHiB, nepLue BBeAeHHs Yepes 1 roguHy nicns
okntozii 3CA (n = 10); 4 — TBapuHK, sSkum Ha Tni XO3CA
BBoaMM i.p. peceepatpon (RV) (10 mr/kr) npotsirom 10
[HiB (7 pi6 po Ta 3 gib nicns oknosii 3CA) (n = 10). Mpwn
mopentoBaHHi XO3CA muLLam nig keTaMiHOBUM HApKO30M
(1 mn/300 r) nepes’sdysanu niBy 3CA Ha piBHi cepeaHboi
TPETUHU CyAWHW OBOMa firatypamu, micnis Yoro paHy
ywmBanu. Y KOHTPOMbHIN rpyni NPOBOAWAN aHarnoriyHi
[ii 6e3 nepes’ssku apTepii.

Yepes 8 TvxkHIB Nicns HakNagaHHA niraTypy y TBapuH
BMBYanu ocobnueocTi nowkomxeHHs [JHK B 060x niBky-
nsx 'M (nisa — J1M, npasa — ). Micnga aexanitadii MM
LUBMAKO BUZANAMN, TPUYI NPOMMBANY OXOMNOMXKEHUM PO3-
unHom PBS (PBS: NaCl 8,01, KCI 0,2 T, Na,HPO, 12H,0
2,81, KH,PO, 0,21, pH 7,4, 4°C). Yactuny TkaHuHu M
LUBZIKO 3aMOPOXKYBaI1 N5 AanbLLUOr0 BUBHEHHS eKCripe-
cii SIRT1 i SIRT3 (RT-PCR) y niBkynsix 'M, a yactuHy
nofpibHIoBaNM CTanbHUMU HOXMLISIMA Ta TOMOTEHI3yBanu
B NonepeaHb0 OXONomKeHOMY po3yuHi PBS (pH 7,4, 4 °C)
y CKIISIHOMY romoreHisaTopi npu Temnepatypi 0-4 °C.
[MOLWKOMKEHHA KNITUH Mig Yac BUAINEHHS nepesipsanv
LUMISAXOM iX 3abapBreHHs TPUNaHOBUM CUHIM. Busasnsnu
CBITIHHS HEPOHIB (3eNeHOro KOMNbopy) Mif NFOMIHECLIEHT-
HUM MIKPOCKOMOM i MigpaxoByBau ixXHHo kinbkicTb, 90 %
i3 HUX BUSIBNEHI XMBUMM. OLiHoBanu He MeHLue Hix 200
KIMiTUH 33 JONOMOTOHO JIOMIHECLIEHTHOTO Mikpockona «J1o-
mam U-1» (JIOMO, P®) i3 BogHO-iMepCiitHUM 06’€KTMBOM
i KOMM'lOTEPHOHK Bidyanisauieto 306paxeHHst. Knituu

Key words:
cerebrovascular
perfusion, stenosis
common carotid
artery, sirtuins.
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MpaBa niBkyns

pecycneHayBanm 3 pospaxyHky 106 Ha mny PBS i HeraiiHo
BUKOpMCTOBYBanu B aHanisi AHK-komer.

[0nsa BcTaHoBneHHs ywkomkeHHs JHK B aapax
HenpoHiB 060x niBkynb MM BUKOPUCTOBYBanu MeTos
MYXXHOTO renb-enekTpodopesy i30NbOBaHMX KMiTUH (Me-
Top HK-komeT — «DNA comet assay») 3a Afanasieva et
al. [4] 3 moaudikauismn. CyTb MeToay nonsirae B Tomy,
LLO Npy eneKkTpodopesi KMiTUH B arapo3HoMy reni neTni
Ta cparmeHTH ylkomkeHoi [AHK B enektpuyHomy noni
BUTSAryKOTLCS B HANpsMi 0 aHOAa, Lo Hadae iM BUMsg
komeT. Po3mipu «xBocta» [HK-komeTn no3utueHO
KopentotoTb 3i cTyneHem ylkomkenHus OHK. Enektpo-
¢hopes npenapartis (nicns crabinisauii npotsrom 20 x8 y
Ny>kHOMy enekTpocbopeTnyHomy Bychepi) 3ailicHioBanm
3a pgonomoroto npunagy Multiphor Il («LKB», LLBeuis).
Anani3 JHK-komeT Ha enekTpodoperpamax, 3abaps-
neHux Hoechst 33342 (700 mkmonb/n) npotarom 15 xs,
3MjICHIOBAIM BidyarnbHO, BUKOPUCTOBYHOUM NIOMIHECLIEHT-
HuiA mikpockon (TKOMAM W-1, P®) 3 BogHo-iMepCiiiH1m
06’exTBOM (%30). 3aCTOCOBYBANN HAMIBKINbKICHWA METOL,
OLiHIOBAHHS IHTEHCMBHOCTI 3abapBreHHs Ta AOBXUHU
«XBOCTIB» KOMET, Ha KOXHOMY MiKponpenapari aHanidysa-
11 He MeHLLe Hix 100 okpemo posTaLuoBaHux JHK-komeT.
3a cniBgigHowweHHam [IHK y «ronosix» Ta «XxBoCTi» koMeTy
MOAINsAnM 3a 3aranbHOBK3HAHOK Knacudikauielo Ha 5
Knacis i3 4ncnoBum 3HaveHHsM Big 0 go 4 [5]. CTyniHb
ywikomkeHHs AHK BuaHavanm sk iHgekc «JHK-komet»
(1), koTpuit 0B4mcnitoBany 3a popmyrioto: |, = (0xn, +1x
n,+2xn, +3xn, +4xn,)/3, ae n—n, - kinbkicte HK-komet
KOXHOTO Tumy, y — cyma nigpaxoBannx JHK komert [6].

3aranbHy PHK B1AiNsny 3 TkaHWHW ronoBHOIO MO3KY
3a gonomoroto Habopy «Trizol RNA-prep» («Isogeny,
P®). KoHueHTpauito PHK Bu3Hayanu 3a gonomorowo
cnektpocpotometpa «NanoDrop ND 1000» («NanoDrop
Tehnologies Inc.», CLUA). 3B0pOTHY TpaHCKpUMLito BUKO-
Hanm 3 BukopuctanHam First Strand cDNA Synthesis Kit
(Fermentas, IluTBa), 3actocosytoum 1,2—1,5 mkr 3aranb-
Hoi PHK i rekcamephui npavimep. OgHonaHutorosy JHK
BYKOPUCTOBYBaNM AJ151 KiflbKiCHOrO OL|iHIOBaHHS eKcrpecii
reHiB 3a 4OMOMOrO MosliMepasHoi NaHLIFOroBOI peakwi
B peanbHOMy Yaci.
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[NonimepasHy NaHLoroBy peakLito B peanbHOMy Yaci
3pjiicHunu B Tepmouyknepi 7500 Fast Real-Time PCR
System (Applied Biosystems, CLUA) B 06’emi 10 Mkn
peakuiiHoi cymiwi SYBR Green PCR Master Mix, sika
micTuna no 30 nMonb Npaiimepis ANs BiANOBIAHWX MeHiB:
mouse SIRT1, forward: 5-TCG TCG TCG TCGAAG TCG
TCA GC-3', reverse: 5-GTAAGC GGC TTG AGG G-3'
mouse SIRT3, forward: 5-TCACAACCC CAAGCC CTT
TT-3', reverse: 5-GTG GGC TTC AAC CAG CTT TG-3".
0O6’em 3paskiB goBefeHo Ao 20 MKN AeioHI30BaHO BO-
not. Pesynbratu npoaHanidysanu 3a gonomoroto 7500
Fast Real-time PCR Software. MokasHuku ekcnpecii
reHis Hopmanisysanu o excnpecii MPHK U6 (BHYTPILLHiN
KOHTPOIb), SIKy YMOBHO B35NM SIK OAVHULLO.

CTaTuCTUYHE onpaltoBaHHS pe3ynbTaTiB BUKO-
Hanu 3aranbHOMPUIHATUMW MeTOAamu BapiauiiHoi
CTaTUCTUKM 3a gonomoroto nporpamu GraphPad Prism
version 8.1.0.325 for Windows (GraphPad Software,
CWA, niueHsinHnin NeGPS-1461670-TEQH-6AC22),
BVKOPUCTOBYOYM OOHOMAKTOPHWIA ANCNEPCIHNIA aHani3
(One-Way ANOVA) ta post hoc aHani3 3a BoHgeppoHi.
BiporigHiCTb pi3HULi NOKa3HWKIB MiX MIBKYNAMU OLiHIO-
Banu 3a gonomoroto kputepito t CTblogeHTa. PisHuuto
BBa)xanu CTaTUCTWUYHO BiporiaHoto npu p < 0,05.

PesyAabTratn

Brinue XI'MM Ha nowkodxerHs JHK HelipoHig. MokasaHo,
LLO B KOHTPOMBHIM rpyni cTyniHb yLikomkeHHs [HK Hepo-
HiB (komeTu 3 Ta 4 knacy) 6yB HU3bKUM B 060X NiBKYMsX
(Mr=2,5%; NN —1,5 %, p < 0,05). Mogentotoun XIMM
B 06ox niBkynsx M, peectpyBany 36inbLUEHHS BiACOTKa
komeT 3—4 knacy Ta BipOrigHe 3MeHLUEeHHS BiAcoTka
[HK-komeT 0 Ta 1 knaciB NOpiBHSHO 3 MOKa3HUKaMM
KOHTPOIbLHOI rpynu. 3 yHinarepansHoro 60Ky iHaekc yLu-
komxeHHst JHK HelpoHiB 36inbLuyBaBcs y 6,9 pasa wono
KOHTPOMto Ta B 5,7 pasa NOPIBHAHO 3 KOHTpanatepansHim
6okoM (p < 0,05; puc. 1). [JaHi BkasyioTb Ha YLUKOMKEHHS
HelpoHiB 060x niskynb MM npu XIMM.

Brnnue NAM i RV Ha ywkodxenHs JHK npu XITM.
BeeneHHs NAM i RV Ha tni XI'TM npusBoauno go 3aveH-

Puc. 1. Posnogin IHK-komeT sipep

knacu 0-1 knacu 3-4 o )
HEeWpOHIB y MIBKYNSX rONOBHOIO
MO3Ky MULLEi NpY MOAENtoBaHHI
# # # oy XPOHIUHOI LiepeBpanbHoi rino-
* ] = B KOHTPOSb nepaysi.
o Xrmm
*:p < 0,05 NOPIBHSHO 3 KOHTPONEM;
*g B XITM + NAM #:p < 0,05 nopiBHsiHO 3 XITM;
= B XITM + RV $: p < 0,05 nopiBHsHO 3 cepenHiMN
3HAYEHHSIMM y KOHTpanateparbHii
niBKYy”i.
“#$
#o#
L L L L i 5 iim = IR
IliBa niBkyns Mpaga niskyns IiBa niBkyns
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Puc. 2. 3miHu ekcnpecii cupTyitia (A — SIRT1, B — SIRT3) y niBkynsix ronoBHOro Mo3ky MULLEA NpK MOAENOBAHHI XPOHiuHOI LiepebpanbHoi rinonepdysii. Ekcnpecis SIRTs Hopma-

nisoBaHa o U6 y TkaHWHi ronoBHOr0 MO3Ky.

*:p < 0,05 nopiBHsHO 3 kOHTponeMm; #: p < 0,05 nopisHsaHo 3 XITM; $: p < 0,05 nopiBHAHO 3 BENMYMHAMM CepeaHiX 3Ha4YeHb Y KOHTpanarepanbHit niskyni.

LueHHst nowkomkeHHs [IHK HelpoHiB muweit (OHK-komeT
knaciB 3—4): BigaHa4yanu 30iNbWEHHS KiNbKOCT KMiTUH
i3 He3HayHUM nowwkomkeHHam OHK (Bigcotok komet 0
Ta 1 knaciB), ocobnmeo 3 yHinarepanbHoro 6oky (puc.
1). CtyniHb ywkomxerHs [IHK HelpoHiB 3 yHinatepans-
Horo 6oky 3meHLumBes npy BeaeHHi NAM Ha 89 %, a
npu BBeAeHHi RV — Ha 92 % nopiBHSHO 3 KOHTPOMeM
(p < 0,05). Pesynbratit aHanisy nokasHuka YLUKOIKEHHS
[OHK Heporis npu XIMTM metogom [HK-koMeT BKasyoTb
Ha HenponpoTekTopHui B NAM i RV.

Brinug XI'TM Ha pigHi SIRT 1i SIRT 3. BctaHoBWMN,
Lo obuaga Tunm cupTtyiHie (SIRT1 i SIRT3) ekcnpecyoTs-
Cs1 B IOCTaTHiIi KinbkocTi B 060x niBkynsix M, a B koHTponi
ekcnpecis SIRT3 6yna suwoto 3a SIRT1 yagivi (puc. 2).
XM Buknukana nogi6Hi amiHm SIRT1 i SIRT3 — piske
nagiHHs ixHboi ekcripecii B 060x niBkynsix. PiseHb SIRT1
3HUXyBaBCs B 9 pasig, a piBeHb SIRT3 —y 20 pasis B 060x
niskynsix M nopisHsiHO 3 koHTponem (p < 0,05, puc.2).
[ari, Wwo ogepxanu, csigyate Npo ranbMiBHAN BNVB
3MiH kpoBoObiry Ha ekcnpecito reHiB SIRT1 i SIRT3 B
o6ox nikynsx M.

Brinue NAM i RV Ha pieHi SIRT1 ma SIRT3 npu XITM.
Mogynsuia cuHTesy cupTyiHie 3a gonomoroto NAM, He-
cneumdivHoro 6rnokartopa SIRT1, Ta RV, cneumdivyHoro
akTmeatopa SIRT1, nokasana ixHin ogHOCNPSMOBAHWIA
CTUMYNSTOPHWIA BNMB Ha ekcnpecito SIRT1 i SIRT3
npu XITM. Tak, 6nokaga SIRT1 NAM 36inblwysana
pisHi ekcnpecii SIRT1y 3,8 pazay MMis 1,7 pasay JlN
nopisHsHO 3 BnmvBoM XITM (p < 0,05; puc. 2 A). PiBHi
SIRT3 36inbwysanucs y 2,9 pasay [iMis 5,7 pasay M
(p <0,05; puc. 26). Aktueauia SIRT1 RV npuasoauna oo
36inbLuenHs pisHiB SIRT1y 3,5 pasa y [N 1a B 6,7 pasa
y MM nopiBHsiHO 3 XI'TM (p < 0,05). PieHi SIRT3 36inbLuy-
Banucsa y 5 pasiB y JIM ta B 10,4 pasa y MM wopo rpynu
3 XI'TM, BigHOBIIOKOYM MOKA3HUK Y KOHTpanaTepanbHin
niBKy"i A0 KOHTponbHOro piHs (p < 0,05; puc. 2A, b).

06roBopeHHA

®parmenTauis AHK npu XM y 3piicheHomy gocni-
[DKEHHI BKa3ye Ha Te, Lo natonorivHi npouecu y LIHC,
AKi MatoTb XPOHiYHWIA nepebir, TOBTO NpW NOCTyNoBOMY
PO3BMTKY 3aXBOPIOBAHHS CYNPOBOMXYIOTLCA 3arnbennto
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KnitH. OgHoHMTKOBUI po3puB OHK HelpoHiB cBiguMTh
npo 3armbenb KNiTMH Wwnsxom anonto3dy npu XMM. B
YMOBaXx KpUTUYHUX CTEHO3IB Ta OKMto3ii Gpaxiouedans-
HUX apTepil 3HWKEHHS PIBHS XXMBUX HEMPOHIB 3 KOHTpa-
natepansHoro 6oky npu XITM, iMoBipHO, nNoB’si3aHe 3
nepepo3nozinoM Kposi Npu rinonepdyasii, ika Npu3BoanTb
[0 3HWKEHHS KpOBOMocTa4aHHs 0box niBkynb, ocobnu-
BO 3 yHinatepansHOro 60Ky, BUKMMKAKYM NOPYLLIEHHS
romeocTasy, 3MiH1 MeTaboniamy, OKCUATUBHWIA CTPEC.
OcrTaHHil Bigirpae kmto4oBy porb y 3arvbeni HepoHiB Ta
okucntoBanbHoMy ywkomkeHHi AHK, a omxe 3ymoBnioe
PO3BWUTOK MOPYLUEHb NPy LiepebpoBacKynspHMX 3axBo-
ptoBaHHsX. TOMy akTVBaLjist aHTUOKCMAAHTHOIO 3aXUCTy €
BaXXIMBUM HaMpsiMOM B yMOBaX MOpYLLEHHS MeTaboniamy
Ta rinokcii 'M.

OpHuM i3 MexaHiamiB, fKi NiGTPUMYIOTb NPOTEKLO
HeVpOoHIB NpWU NaToMOri4YHMX CTaHax, € enireHeTn4Ha
perynsauig 3a yyacTio cupTyiHiB. CupTyiHy BnnvBatoTb
Ha KNiTUHHWIA MeTaboni3m, 3any4atTbCst Y MexaHiamMu
penapauii AHK, perynsuii ctabinsHocTi reHoma, 3ana-
NEeHHS1, anonToay, KNITUHHOTO LWKITY, (YHKLIT MITOXOHAPIN.
BuByeHHs 3miH excnpecii SIRT y Hawwomy JocnimKeHHi
npu XI'TM nokasano ii piske 3HWKeHHsI B 060X MiBKymsX
'M. Bigomo, Lo cuptyinu € HA+-3anexHumu Ginkamu,
a TOMY 3HWXEHHs kinbkocTi HAl+ BnnvBaTuMe Ha ixHto
(pyHKLt0. IHTEHCVMBHMIA OKCUAATUBHUI CTPEC NPU FIMOKCIT
NPU3BOANTbL OO0 3HWXeEHHS piBHIB HAL+, Lo npurHivye
SIRT1 [7]i ameHLye piseHb SIRT3 [8].

Y Hawwwmx gocnimxeHHsx B ymoax XI'TM nig Bniveom
RV 3HmxyBaBcs cTyniHb nowkomkeHHs JHK HelipoHiB
'™, Wwo moxe BKasyBaTu Ha 3anyveHHs SIRT1y mexa-
Hi3Mun 3anobiraHHs ylwkomkeHHio AHK HelipoHis abo ii
penapadii. OgHak B yMOBaXx pi3Koro 3HWMXEHHS ekcrpecii
cuptyiHiB npu XIMTM akTuBauia dyHkuii SIRT1 6yna 6
ManoedeKkTUBHO. IHAYKL S eKCnpecii Sk aepHUX, Tak i
MIiTOXOHZpIanbHKX CUPTYiHIB Npu Aiji akTueatopa SIRT1
HeobXigHa ANns NOCWUMEHHs MPOTEKTOPHOI BiANOBIAI NPy
nowwkomkeHHi JHK HenpoHis.

OpgHocnpsiIMOBaHi 3 UMK edekT B ymoBax Aii
6nokatopa SIRT1 NAM Ha nepLumin nornsg BUAAKTLCS
cynepeunvumu. OpHak AeTanbHWA aHanis MexaHismis
KMITUHHOI BIONOBIAI A€ MOXNMBICTb NMOSICHATY LIO «He-
BiZnoBigHicTby. briokaga SIRT1 nornubnioBana Hectavy

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

191



192

OpuriHaAbHI AOCAIAXKEHHS

dyHkuUiT cupTyiHiB npu XI'TM Ta ii natoreHHWi BNnuB Ha
HEMpoHW. Ak Hacnigok, BinbyBanach iHAyKUis ekcrpecii
A0EPHUX | MITOXOHAPIaNbHUX CUPTYIHIB, WO CNPUANO
KOMMEHCaTOPHOMY BiHOBIEHHIO iXHBOI (DYHKLIi, 0CO-
Gr1BO B HEYLLKOKEHIN MiBKyIi ronoBHOro Mo3ky. OTxe,
obuasa pisHocnpsimoBaHi Bnnvem Ha SIRT, nopyLuyoym
GanaHc cucTeMu enireHeTUYHOI perynavii, NPM3BOANIN
[0 0HaKOBOI KOMMEeHCaTOpHOI BiAMOBIAI — iHAYKLiT exc-
npecii AAepHUX i MITOXOHAPIANbHUX CUPTYIHIB B KNITUHAX
TONOBHOTO MO3KY, LLO CMIPUSANO HENPONPOTEKLT.

HeviponpotektopHy aito SIRT MoxyTb 34icHI0BaTY
yepes perynsuilo yTBOPEHHS aKTUBHUX OPM KWCHIO
(A®K), BnnmBaroun Ha doyHKUito MiToxoHAapin (MX). Tak,
BUSIBINEHWA MPOTEKTOPHUIA eEKT LOoAO0 YLIKOMKEHHS
[OHK HeiipoHiB npy XM, noB’si3aHwii 3i 36inbLEHHAM
ekcnpecii reniB SIRT1, SIRT3 nig gieto NAM i RV, moxe
peani3yBaTuncs Yepes CUpTYiH-0nocepeaKoBaHy iHayKL;to
reHiB, ki BignosiganbHi 3a OKWUCHIOBanbHe docdopm-
nioBaHHs Ta GioreHe3 MX, 3okpema yepe3 36inbLUeHHSs
aktuBHocTi PGC-1a [9]. PGC-1a € BaXnvBUM ENEMEHTOM
CTIlKOCTi ;O OKMCHOTO CTpecy, perynstopoM bioreHesy MX
Ta eHepreTnyHoro o6miHy. SIRT3 BiZoMMIA K BaXNMBMIA
mepiatop PGC-1a-3anexHoi ingykuii SOD2 Ta rnytari-
OHnepokcuaasn-1, Bnnveae Ha GioreHes MX, cnipusioum
3HVKEHHIO yTBOpeHHS ADK [10].

Yuactb SIRT1 i SIRT3 y 3MEHLUEHHI YLIKOAKEHHS
TKaHuHU M Moxe ByTV NOB’si3aHa TaKoX 3 aKTUBaLieo Ta
nigeuLieHHaM aktueHocTi FOXO3 i Parkin mitoxoHapis-
mu, 3nuTTaM MX Ta aktmBauii mitodarii [11]. 36inbweHa
ekcnpecis SIRT3 cynpoBomKyeTbCA NiABULLEHHSM BMICTY
MTAHK, Lo Takox Npr3BoanTL A0 3MEHLLEHHS yTBOPEHHS
A®K [10], 60 byne 3anobiratn Ta CNpUSTU 3MEHLLEHHIO
nowkomkeHHs [HK. SIRT3 i SIRT1 BMSBNAOTb 3aXUCHI
edheKTw, L0 NMOB’AA3aHi 3 3aranbHOL CTIKICTHO 0 CTPECB,
cTabini3ytoun enekTpPOHHWIA TpaHCNopTHUIA NaHur MX
i BHVDKYHOUM OKUCIHOBASIbHWIA CTPEC Yepes aKkTMBaLlito
PGC-1a Ta 36inbwenHs aytodarii [10,12].

PenapatveHuii Bnnue Ha IHK crpTyiHM YnHATL Takox
yepes B3aemogito 3 noni(ADP-pibosun)nonimepasamm
(PARP), nowumpeHunm knacom HAl+-3anexHux nocTTpaH-
cnAuinHux mopmdikatopis Ginka [13].

Onucana HerponpoTekTopHa ais RV peanisyeTbes
3aBASAKM aHTM3ananbHOMYy Ta HEWpPONPOTEKTOPHOMY
roro edektam, LLIO NOB'A3aHi 3 MopynsLieto ekcnpecii
feskvx mikpoPHK (miRNome), aktusauieto anypuHosoi/
anipumigrHOBOI eHfoHyKneasn-1, ska sense coboto ba-
raToOyHKLIOHaNbHWUA (hePMEHT, L0 CNPUSIE BUAATNEHHIO
okucneHoi AHK i BiZHOBNEHHIO peaoKC-akTMBOBAHMX
TPaHCKPUNLINHWX hakTopiB, BiANOBIAANBHMX 32 BUXNBAH-
HS HEVIPOHIB NPW FNOKCUYHO-ILLEMIYHOMY MOLLIKOMKEHHI
™ [14,15]. MNMpy NaToONOriYHMX CTaHaxX 3HBKEHHS PiBHS
PGC-1a ta TFAM cynposomxyeTbest BTpatoto MTAHK.
RV noBHicTiO BIOHOBIOE Ui mapameTpu, MOninwyuu
€KCTPECII0 reHiB eNEKTPOHHOrO TPAHCMOPTHOTO NaHLora
MX wnsixom aktmeauii Aeauetnasu [9]. lNokasaHo Takox,
L0 HerponpoTekTopHa Aia RV Moxe peanidyBatucs ye-
pe3 nocuneHHst akTueHocTi CAMP-3B’s3yBarnbHoro Ginka
(CREB), ekcnpecii MoneKynspHoro HempoTpodiyHoro
¢haktopa mo3ky (BDNF) i 3a gonomoroto perynsiiji exc-
npecii CREB/BDNF yepe3 SIRT1/miR-134 curHansHun
wnsx [16]. BctaHosunu, wo BDNF cnpusie BWXMBaHH!O,
pOCTY i1 3aXUCTY LiepebparnbHIX HEMPOHIB Bif YLLKOMKEH-
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Hs IHK npu okucnioBanbHOMY CTpeci, BNnvBakoyun Ha me-
xaHismu penapauii IHK. BDNF cTumyntoe BigHOBNEHHS
OHK wnsaxom aktmeauii CREB, skui iHgykye ekcrnpecito
anypvHoBOi / anipumianHoBoi eHpoHykneasn 1 (APE1T),
KIMO4YOBOrO (hEPMEHTY B MEXaHi3Max BigHOBMEHHS MO-
yatkoBoi AinaHku penapauii JHK, wo nposienseTbes B
3anobiraHHi anonTosy HeMpOHiB [17].

®yHkuioHyBaHHA NAM K LMTONPOTEKTOpPa TakoX
MOXXe 3MiNCHIOBATMCS Ha Kinbkox piBHsIX. 3okpema, NAM
BUSIBIISIE CBIll echekT Yepes 36inbLueHHs piBHiB HALL+, Wwo
NO3UTUBHO BMMBaE Ha yHkuito MX [9], niaTpumye no-
TeHUian membpaH MITOXOHZPIN | 3anobirae BUBINbHEHHIO
HUMU LIMTOXPOMY C, a TaKoX Yepes iHayKuito kacnas-1,
3 T1a 8, Ak nos’s3aHi 3 depmeHToM penapauii HK no-
ni(AQ®-pubosun)nonimepasoto. NAM akTuBye ekcnpecito
HerpoTpodivHoro daktopa BDNF [17,18], unm Takox
MOXHa MOSICHUTW HenponpoTekTopHuid BnnvB NAM Ha
ywkomkeHy AHK.

BucHoOBKHM

1. TMig yac mogentoBaHHS XPOHiIYHOI rinonepdysii
rONOBHOTO MO3KY, LLIO BUKIKaHa OAHOBIYHOK OKMHO3ieto
3aranbHoOi COHHOI apTepii, BifbyBaETLCS MOLUKOAKEHHS
OHK HelpoHiB 060X MiBKYMb rOMOBHOrO MO3Ky 3 BUpa-
KEHILLMMM MOKa3HWKaMK 3 yHinatepanbHoro Goky, Lo
CyNpOBOMXYETbCS Pi3KMM 3HUXKEHHSM PIBHIB eKkcnpecii
SIRT1i SIRT3.

2. Moaudikauis dyHkuii SIRT1/SIRT3 npu mo-
[entoBaHHi XPOHIYHOT rinonepdysii roNOBHOTO MO3KY
crpusie 3aMeHLUeHHto ylkomkeHHs [1HK, a omxe cuctemy
CUPTYIHIB MOXHa PO3rNsaaTi Sk TepaneBTUYHY MilleHb
npu 3axsoptoBaHHsx LIHC, siki cynpoBomkytoTbCs rino-
nepdysieto rorioBHOrO MO3KY.

MepcnekTMBM noganblwunX AOCNigXeHb nons-
ralTb y KOHKpeTU3aLii yqacTi cupTyiHiB y 3anobiraHi
MOLLKOMKEHHS HEMPOHIB rONIOBHOTO MO3KY NPV XPOHIHHNX
po3najgax Aoro KpOBOMOCTaYaHHS.
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Kom6uHMpoBaHHOE BAMAHME NPEPbIBUCTOM HOPMOOapHUUECKOU TMNOKCUU
W MeAaTOHWHA Ha MOpP¢OAOTHUECKUE U3MEHEHUA NMOAKEAYAOUHOM

)XXeAe3bl CMTIOHTAHHO-TUNEePTEH3UBHbIX KPbIC

P. B. AHko*8¢P M. U. Aesawostf, U. . AutoBka*, C. A. CadpoHoB®

MHCTUTYT dursnonorum umenu A. A. boromonsua HAH YkpauHbl, . Kues

A - KOHLIENUWS U AU3aH MCCAEA0BaHUS; B — c60p AaHHbIX; C - aHaAW3 U MHTepRpeTaumns AaHHbIX; D - HanucaHue cTaTbu;
E - pepakTMpoBaHKe CTaTbk; F - OKOHUATEABHOE YTBEPXKAEHME CTaTbH

Lienb pa6otkl — nccnenosarb MOPAONOrMYeCckne 3MEHEHUs NOMKeNyA04HON xenesbl (MXK) CoHTaHHO-TMNEePTEH3MBHbIX
KpbIC nocrne KoMOUHMPOBAHHOO BO3AENCTBUSA NpepbiBUCTON HopMobapuyeckoi runokcum (MH) n menatoHuHa.

MaTtepuans! u MeToabl. iccnefosaHue NnpoBeaeHO B BECEHHWI Nepyop Ha 24 CNOHTaHHO-TMNEPTEH3MBHBIX KpblCax-caMmLax
(M1Hus SHR). MogonbITHBIM XUBOTHBIM €XXEAHEBHO NMOAABANM MMNOKCUYECKYHO ra3oByto cMech (12 % kucnopoaa B asote) B
NPepbIBACTOM pexume: 15 MUHYT feokeureHaums/15 MUHYT peoKeureHaums B Te4eHMe 2 4acoB. OTVM XKe KpbiCaM eXXefHEBHO
B 10.00 nepopanbHO BBOAWIN SK30TEHHbI MENaTOHUH B 403€ 5 MI/KT.

MpogomkmTenbHOCTL dKkcnepuMeHTa coctaensna 28 cyTok. /3 Tkanm MX narotaBnueanm ructonormyeckue npenaparbl no
CTaHfapTHoW meToavke. Ha umndpoBbix M306paxeHUsx npenapartoB OCYLIECTBASANM MOPOMETPUIO C MOMOLLBIO KOMMbHO-
TepHoii nporpammel Imaged.

Pe3ynkratbl. Ha 0CHOBaHWM U3MeHeHN MOpOMETPUYECKIX NoKasaTenen (yMeHbLUEHWe pa3MepoB aLyHyCOoB, 9K30KpH-
HOLIMTOB, BbICOTbI ANUTENKS) MOXHO NPEANoNoXuUTb, 4To coBMecTHoe AencTeue MHI™ 1 MenaToHWHa CHMKaeT akTUBHOCTb
9K30KPUHHOW hyHKLMM DK,

B SH,D,OKpVIHHOVI yacTun MK nogonbITHLIX XUBOTHBIX OTMEYanu MOpCbOJ'IOI'VI‘-IECKI/Ie NPU3HaKK ee akTuBaLnKn: yBennineanmcb
JIMHENHbBIE pa3MEPOB OCTPOBKOB JlaHrepraHca, KONMYecTBO M NITOTHOCTb Pa3MeLLeHUst B HUX SHAOKPYHOLMTOB.

YCTaHOBMEHHOE YMEHbLUEHWE LUMPUHBI MPOCIOEK MEXAONLKOBON 1 MEXALMHYCHON COEANHUTENBHOM TKaHW MOXHO pac-
cMaTpuBaTh Kak NpOsIBNIEHNE MEXaHW3Ma CTPYKTYPHON aganTauuu, obecnednatoLLeli obnerdyeHune TpaHenopTa kucnopoaa
W NUTaTENbHbIX BELLECTB K NapeHXMMaTo3HbIM arieMeHTam MXK 1 BblgeneHne ropMoHOB B KPOBb.

BbiBoabI. KombuH1poBaHHOE BO3AENCTBUE NPEPLIBUCTON HOPMOBAPUHECKO TMMOKCUM 1 MENaTOHUHA NPUBOAUT K NOSIBMEHNIO
MOpPONOr1YeCcKmX NPU3HAKOB CHIKEHUS aKTUBHOCTU 9K30KPUHHOM YaCTuW NOMKENYA04HOM Xenesbl Y rnepTeH3NBHbIX KPbIC.
AKTUBHOCTb 9HAOKPUHHOMN (DYHKLIM XeENesbl Y 3TUX XUBOTHBIX BO3PACTaeT.

Komb6iHoBaHMI BNAMB NnepepuBYaCTOi HOPMOOaPUUHOI FiNOKCii
Ta MeAaTOHiHY Ha MOPOAOTiUHi 3MiHU MIALIAYHKOBOI 3aA03U
CMOHTAHHO-TiNePTEH3UBHUX LUYpiB

P. B. fluko, M. |. AeBawwos, I. I. AitoBka, C. A\. CapoHoB

Meta poboTtu — gocnigntt MopdonoriyHi 3MiHu nigLwnyHKoBoi 3anosu (M3) CnoHTaHHO-TNepTEH3NBHUX TBAPWH NICNS KOM-
6iHoBaHOro BNNMBY NepepreYacToi HopMobapuyHoi rinokcii (MHI) | menaToHiHy.

Matepianu Ta Metoau. [locnimKeHHs BUKOHaNW HaBECHI Ha 24 CMOHTAHHO-TINEPTEH3NBHUX Lypax-camusax (NiHig SHR).
MippocnigHMm TBapUHaM LLOAHSA MOAABaNM FMOKCUYHY rasoBy CyMilll (12 % KUCHIO B a30Ti) B nepepuB4acTomy pexumi: 15
XBUMWUH JeokcureHauis/15 xBUnnMH peokcureHauis npoTarom 2 rogunH. Lium camum Lypam LoAHS nepopanbHO BBOAWIN
ek3oreHHun menatoHiH o 10.00 y osi 5 mr/kr.

TpwBanictb ekcnepumeHTy — 28 fi6. 3 TkaHuHM 13 BUroTOBNANM riCTONOrIYHI NpenapaTty 3a CTaH4apTHOK MeToawkot. Ha
LmncpoBux 306pakeHHsIX Npenaparis 34iNcCHIOBaNM MoOpOMETPII0 3a LOMOMOro KOMM'0TEPHOI Nporpamm Imaged.

Pe3ynkratun. Ha nigcTasi 3MiH MOPGOMETPUYHUX NOKA3HWUKIB (3MEHLLEHHSI PO3MIPIB aLyHYCiB, EK30KPUHOLMTIB, BUCOTH eni-
Tenito) MOXHa NpUNYyCTUTK, Lo noeaHaHa Ais MHI | MenaToHiHy 3HWXKYe akTUBHICTb eK30KPUHHOT dhyHKLT 13.

B eHookpuHHin yacTuHi M3 gocnigHnx TBApUH BUSIBANIM MOPAOIONiYHI 03HAKM ii akTVBaLi: 36inbLIMANCA NiHiNHI po3mipn
ocTpiBLiB JlaHrepraHca, KinbKiCTb i WiNbHICTb PO3MILLEHHS Y HUX EHAOKPUHOLMTIB.

BcTaHoBneHe 3MeHLLIEHHS LUMPUHM NPOLLAPKIB MKYaCTOYKOBOI Ta MiXXaLMHYCHOT CMOMyYHOT TKAHWHW MOXHa BBaXaTu MPOsSiBOM
MexaHi3My CTPYKTYpPHOI aganTauii, Lo 3abe3nevye NonereHHs TPaHCNOPTY KUCHIO Ta MOXMBHWUX PEHOBUH [0 NApeHXiMaTO3HMX
enemMeHTiB M3 i BUAINEHHS rOpMOHIB Y KPOB.

BucHoBkuM. Kom6iHOBaHMI BNNMB nepeprB4acToi HOPMOGAPUHYHOI MMOKCIi Ta MenaToHiHy Mae MOPONOriUHi 03HAKM 3HVKEHHS!
AKTVMBHOCTI €K30KPUHHOI YaCTMHM NiZLLNYHKOBOI 3a5103V B rinepTeH3NBHUX LLypiB. BogHoYac akTMBHICTb eHOOKPUHHOT GoyHKLT
3203y B LIMX TBApWH 3pOCTae.
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The combined effect of intermittent normobaric hypoxia and melatonin
on the morphological changes of the spontaneously hypertensive rats pancreas

R. V. Yanko, M. I. Levashov, I. H. Litovka, S. L. Safonov

The aim of the study was to investigate the morphological changes in the pancreas of spontaneously hypertensive animals
after the combined effect of intermittent normobaric hypoxia (INH) and melatonin.

Materials and methods. The study was carried out in spring on 24 spontaneously hypertensive male rats (SHR line). The
experimental animals were daily given a hypoxic gas mixture (12 % oxygen in nitrogen) in an intermittent mode: 15 min deoxy-
genation/15 min reoxygenation for 2 hours. The same rats were daily a dministered orally with exogenous melatonin at 10.00
at a dose of 5 mg/kg. The duration of the experiment was 28 days. Histological preparations were prepared according to a
standard procedure. Morphometry of the digital images of preparations was performed using the computer program ImageJ.

Results. Based on changes in morphometric parameters (reduction in the size of acini, exocrinocytes, height of the epi-
thelium), it can be assumed that the combined effect of INH and melatonin reduces the activity of the exocrine function of
the pancreas. In the endocrine part of the pancreas of experimental animals morphological signs of its activation were noted:
the linear dimensions of the Langerhans islets, the number and the density of their endocrine cells increased. Experimental
animals also showed a decrease in the width of interlobular and interacinar interlayers of connective tissue, which can be
considered as a manifestation of the mechanism of structural adaptation that facilitates the transport of oxygen and nutrients
to the parenchymal elements of the pancreas.

Conclusions. The combined effect of intermittent normobaric hypoxia and melatonin leads to the appearance of morphological
signs of a decrease in the activity of the exocrine part of the pancreas in hypertensive rats. At the same time, the activity of

the endocrine gland function in these animals increased.

MnepToHnyeckas 6oneaHs — ogHo 13 Hanbonee pacnpo-
CTpaHeHHbIX 3aboneBaHui cepagyHO-CoCyaNCTON CUCTe-
Mbl YernoBeka. B npombilLneHHO pasBUTbIX CTpaHax Ao
40 % B3pOCNOro HaceneH1s CTPafatoT 3TON NaToNormen,
a cpeay NuL NOXMIMOro Bo3pacTa ee pacnpocTpaHeH-
HocTb gocTturaet 50-65 %. M3BecTHO, UTo nomxeny-
fouHast xenesa (IMXK) npuHumaeT onocpencTBoBaHHOE
yyacTue (4Yepe3 cuctemy KanmuKpeuH-KuHUHa) B pery-
NSAILMM YPOBHS KPOBSIHOTO iaBneHusi. C [pyrom CTOPOHSI,
AnuUTenbHas u CTovikas apTepuansHas runepteHsuns (AlN)
MOXET MPUBOAWTbL K HEOOPaTUMbIM MOPGONOrMYECKUM
n3meHeHnsam B K 1 cHuxaTtb ee (PyHKLMOHAMbHYO
aKTUBHOCTL [1]. B 3TOM CBA3M BO3pacTaeT akTyanbHOCTb
pa3paboTkn HOBbIX AphEKTVBHBLIX METOAOB Npodrnak-
TWKW 1 neveHns HapyLieHun dyHkumn MX y nuu, ctpa-
[aloLwmx runeptoHndeckoi bonesHbto. Monaratot, 4To
OOHUM U3 TaKMX METOLOB MOXET ObITb UCMONb30BaHWe
npepbIBUCTON HopMoBapuyeckoi runokcutepani (MHI)
1 MenatoHuHa [2,3].

PaboTbl, B KOTOPbIX MCCREA0BANN KOMOUHMPOBaHHOE
Bosgenctame MHIT 1 menatoHnHa Ha MOpPOdYHKLIMO-
HanbHoe cocTosiHWe MK, B AOCTYMHOM Hay4yHOW nuTe-
paTtype He HaligeHbl. BONMbLWMHCTBO aBTOPOB MU3yyanu
pasgernbHoe BRnsiHWe 3aTUX ABYX (PakTopoB Ha PyHKLM-
OHarnbHyl aktnBHocTb K. 3Tn uccnenosanns Gbinm
BbIMOMHEHbI HA Pa3HbIX BUAAX SKCMEPUMEHTAMNbHbIX
XUBOTHbIX, C NPUMEHEHNEM Pa3NUYHBIX JO3UPOBOK U
CXeM BBELEHUSI MENaTOHVHA, PEXVMOB MOAAYMN TUMOK-
CHYECKOM ra30BOW CMECU, pasninyHOW NPOAOMKUTENBHO-
CTbtO U CE30HHOCTbIO MPOBEAEHMS SKCMIEPUMEHTOB, YTO
HEe NO3BOMSET AaTb OAHO3HAYHYIO OLIEHKY MOMyYEHHbIM
pesynstatam [3-5].

LieAb pa6oTbi

WccnepoBatb Mopdonornyeckme M3MeHeH s Nopkeny-
[I04HOIA XKenesbl CIOHTAHHO-TUMEPTEH3NBHbIX KUBOTHBIX
rnocrne KOMBUHUPOBAHHOMO BO3LEWCTBUS NMPEPLIBUCTON
HOPMOBaPMYECKOI MMMOKCHW 1 MENaToHMHa.
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Marepuanbl U MeTOAbI HCCAEAOBAHUA

MccnenoBaHne NpoBeAEHO B BECEHHWMIN nepuog Ha 24
CMOHTAHHO-TUMNEPTEH3UBHBIX KpbiCax-camuax (nuHus
SHR). Bo3pacT KpbIC Ha KOHEL, 3KCnepyMeHTa COCTaBnsn
4 mecsua, macca — 270 £ 10 . Kpbicbl Haxogunucb B
YHUULIMPOBAHHbIX YCIOBKSIX HA CTaHAAPTHOM paLyMoHe
nuTaHns. ApTepuansHoe AaBneHne Y KpbIC ONpeaensinm
HEWHBA3MBHbLIM METOOM Ha XBOCTOBOW apTepuu. Bce
13MEpEHMs NPOBOAMMY C MOMOLLLIO CUrMoMaHoMeTpa
(S-2 SHE, ®PT’). B akcnepnumeHT 6panu KpbIC C CUCTONM-
YECKMM JaBneHnem He Himke 145 mm prT. CT.

XuBOTHbIX pasgenunu Ha 2 rpynnbl: | — KOHTPOnb,
Il — noponbITHBIE KPbICHI, KOTOPbIX MOABEPranyi COBMECT-
HOMY BO3Ae/CTBMIO MenaTtoHuHa 1 MHI. [ins npoeaeHus
€)Xe[IHEBHbIX CEaHCOB TMMOKCUYECKOrO BO3AENCTBUS
KpbIC pa3meLLanu B repMeTU4HON Kamepe, B KOTOPYH
noJaBanm rMnokCMYecKyto rasosyto cmech (12 % kuc-
nopoga B a3oTe) B MpepbIBUCTOM pexume (15 MuHyT
[leokcureHaums/15 MUHYT peokcureHauus B TedeHue 2
4acoB) C MOMOLLID MEMOPaHHOIO ra3opasfenuTenbHO-
ro anemeHTa. Bce ocraBlieecs BpeMsi CyTok (22 yaca)
KpbIChI AblLLanu aTMocgepHbIM BO3ayXoM. [ogonbITHbIM
XWBOTHBIM TaKXe €XefHEBHO nepopanbHO BBOAWUMN
3k3oreHHbIn menatoHuH (Unipharm Inc., CLLA) 8 10.00 B
no3e 5 mr/kr. OBLLas NpoLOMKUTENBHOCTbL SKCNEPUMEHTa
cocTaBnsna 28 cytok. Kpbic AekanuTvpoBanu nog nerkum
3(PVPHBIM HAPKO30M B COOTBETCTBUM C TpeboBaHUAMM
MEXAYHapOAHbIX NPUHLMMIOB EBPONEickon KOHBEHLIMN
(Crpactypr, 1985).

[na mopdonornyecknx u MopdoMeTpuyecknx
nccnenoBaHnin M3 Tkauu MK narotaenueanu ructosno-
rmyeckve npenapatsl Mo CTaHAAPTHON METOAMKE: (UK-
CYpoBany B xuakocTn byaHa, 06e3BoKMBanM B cnmprax
BO3paCTalOLLEN KOHLIEHTPaLIMM 1 ANOKCaHe, 3anvBanu B
napacuH. Cpesbl OkpaLuMBan rematokcunHom bemepa
1 903VIHOM, @ 1151 BbISIBNIEHWS AMEMEHTOB COEANHUTENb-
HOW TKaHW — MeTofoM BaH M3oHa 1 Maccona [6]. Mpu
1CMOnb30BaHUK LMGPOBOIA Kamepbl MUKponpenapats
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Puc. 1. Mukpodpotorpachust SK30KpUHHOI HacTy MOKeNy[OYHON xeneabl KOHTPOMbHOM (a) 1 NoAoNbITHOM (6) Kpbickl. Okpacka no BaH M3oHy. YB. x800.

¢otorpacmposanm Ha mukpockone Nicon (AnoHus). Ha
LMPOBbIX 130OPaxeHUsIX NpenapaToB OCYLLECTBSANM
MOPOMETPHIO C MOMOLLLbIO KOMMBIOTEPHON MPOrpaMMbl
ImageJ.

Ha ructonornyecknx cpesax Tkanu X nposoaunm
TMCTOMOPOMETPUYECKII aHANN3 K30- 1 SHAOKPUHHON
4acTu opraHa. B aK30KprHHOM YacTy xenesbl M3Mepsnu
AVaMeTp U Nnowaab NONepevyHoro CeYeHns aLuHy-
COB, BbICOTY ¥ NMOLaAb 3K30KPUHOLIMTOB, WX SiLep W
LMTOMNNa3Mbl, MOACYUTBLIBANN KOMMYECTBO SAPbILLEK B
sApax 3K30KPUHOLIMTOB U CPEAHEE KOMNYECTBO KNETOK B
auuHyce. B 9HOOKPUHHOI YacTV xenesbl NoACHMTLIBaNM
cpefHee KonmyecTBO MaHKpeaTU4eckux OCTPOBKOB Ha
epuHuLy nnowaau (500 MKM?) 1 KONMYECTBO 3HOOKPK-
HOLIMTOB, M3MEPSN NIOLaab N AUameTp nonepeyHoro
CeyeHunst OCTPOBKOB, @ TaKKe OnMpefensnu NnoTHOCTb
pa3mMelleHns knetok. Konnyectso aHAOKPUHOLMUTOB
CYMTanM Ha OfuH OCTPOBOK. MMNOTHOCTbL pa3meLLeHns
3HOOKPUHOLMTOB Oonpeaensnv no dopmyne: p=N/S, rae
N — KOM4eCTBO SHAOKPVMHOLMTOB B OCTPOBKE (LUTYK), S —
nnoLazb ocTpoBKa (MkM?). [ins onpeaeneHns CoCTosHUSA
COEAMHNTENBHOTKAHHbIX 3NIEMEHTOB B XXENese n3Mepsnm
LUMPWHY NPOCOeK MEXA0MbKOBOW 1 MEXaLWHYCHON
COEANHUTENBHON TKaHW.

MonyyeHHble AaHHble obpabaTbiBanu MeTogamu
BaPWALMOHHOW CTaTUCTMKN C MOMOLLbIO MPOrpaMMHOro
obecneyeHus Statistica 6.0 for Windows v nporpammbl
Microsoft Excel 2010. [JocTOBEpHOCTb pasnuyunin Mexay
KOHTPOMLHOM 1 MOAOMBITHOW rpynnamm OLeHuBanm no
t-kputepuio CTblogeHTa nocrne npeaBapuTenbHON Mpo-
BEpKM Ha HOpManbHOCTb pacrnpepenexus. Pasnuuus
cYunTanu OCTOBEPHLIMM Npu 3HaveHun p < 0,05.

Pe3syAbtathl

®opma aumHycoB TkaHu MK nogonbITHBIX KpbIC Gbina
[IOBOMbHO pa3HO0Bpa3HON: OKPYIToi, 0BamnbHOMN, Npo-
[LONroBaTo-yAnMHeHHOW. LinTonnasma aKk3oKprHOLMTOB
MMena XOpOLO BbIPAXEHHYHD 3€PHUCTOCTb, 0COOEH-
HO MO HanpaBneHWIO K anukanbHOMY Montcy. Aapo
pasMeLLanoch y OCHOBaHWS U copepxano SApbILLKA
(puc. 1).
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Tabnuua 1. M'uctomopomeTpryeckne nokasateny 3K30KPUHHON HacTu

nogxenyno4Hom xenesbl (n = 12, M £ m)

Mokasatenu KoHTponb vnokeusa +
MenaToHUH

[nameTp aumHyca, MKM 32,40 £0,63
Mrowaap aumnHyca, Mkm? 974,0 £41,7
BeicoTa anuTenus aumHyca, MkM 12,90 £ 0,42
Mnowapab, MkM2:

— 9K30KpUHOLMTA 122,30 £ 9,28
—agpa 195+1,8

— umTonnasmbl 102,80 + 7,64
AnepHo-LMToNNa3MaTieckoe COOTHOLLEHNE 0,190 £ 0,006
Konn4yectBo 3K30KPMHOLMTOB B aLMHyCe, L. 8,80+0,38
KonnyecTBo sapblllek B sape ak3okpuHounTa, wt. 1,40 + 0,05
AppbILLKO-AAepHOE COOTHOLLEHNE 0,072 £ 0,007
LLInpuHa coeaNHNTENBHON TKaHWU, MKM:

— MexaornbkoBast 2,48 +0,34

— MexauuHycHas 0,90 + 0,04

28,80 + 0,56*
754,0 £ 11,8*
11,10 + 0,36*

92,20 + 5,05"
14,70 + 0,83*
77,5+4,4*
0,19£0,01
8,10+0,17
1,77 £ 0,02*
0,120 + 0,006*

1,72 £0,09*
0,66 + 0,02

*:p < 0,05 — 4OCTOBEPHOCTb Pa3nnymi MO CPABHEHMIO C KOHTPONEM.

Tabnuua 2. M'ctoMopomeTpryeckue nokasatenit IHAOKPUHHON YacTu

nogpKenyaoqHoi xenesbl (n = 12, M £ m)

OcTpoBku JlaHrepraHca KoHTponb vnokcusa +
MenaToHWUH

Konuyecto (Ha 500 MkM?), LuT. 1,15+£0,15
Mnowaab, Mkm? 8602 + 181
[Ovametp, MKkm 76,10 £ 8,56
KonnyectBo aHAOKPUHOLIMTOB B OCTPOBKE, LUT. 70,80 £ 4,97

InoTHOCTb pa3MeLLEHUs SHOOKPUHOLMTOB, WT./Mkm? 00,0080 + 0,0008

1,17+0,23
8991 + 194
89,00 +2,17*
90,9 +7,3*
0,0100 +0,0009*

* p < 0,05 — LOCTOBEPHOCTb Pa3fnynii N0 CPABHEHUIO C KOHTPOMEM.

CouetaHHoe Bo3gelicTaue MHI 1 menaToHnHa npu-
BOAMIO K YMEHbLLEHUIO pa3MepOB kak CaMux aLyHyCcoB
XK, TaKk 1 pasmeLLeHHbIX B HUX 9K30KpUHOLMTOB. Cpea-
HUIA OMaMeTp W Nnowafb auyHycoB, a Takke BbiCoTa
UX SMUTENWS Y NOAOMbBITHBIX KPbIC ObINIM MEHbLLE, YEM Y
KOHTPOSbHbBIX XXMBOTHbIX Ha 11 %, 23 % 1 14 % (p < 0,05)
COO0TBETCTBEHHO. OOLLee KONMYeCcTBO 3K30KPUHOLIMTOB
B alMHycax MMENO TakXe OTYETNIMBO BblPaXEHHYO
TEHAEHUMIO K CHKeHMto. Mnolafb dK30KPUHOLMTOB,
UX SiAEP W UMTONNasmMbl Y NOAOMbBITHBIX XKUBOTHBIX Obina
[0CTOBEPHO MEHbLLE, YeM Y KOHTPOIbHbIX Ha 24 %, 25 %
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1 25 % cootBeTcTBEHHO. OfHAKO KONMYECTBO SAPLILLEK B
sApax 3K30KPUHOLMTOB U MOKa3aTerb SAPbILLKO-SAEPHO-
IO COOTHOLLIEHNS! Bblny Borblue, YeM B KOHTpore Ha 26 %
n 67 % (p < 0,05) cootBeTCTBEHHO (Mabn. 1).

Xapaktep n3mMeHeHui rMCTOMOPGHOMETPUYECKIX MO-
KasaTeneit 3HAOKPUHHON HYacTu NOLKENYA04HON Xenesbl
kpbic nocne BogencTaus MHI n menatoHuHa umen npo-
TMBOMOMNOXHYH HanpaBneHHoCTb. OcTpoBky [laHrepraHca
Yy NOAOMNbITHBIX KPbIC BN pasHoro pasmepa 1 hopmbl.
Wx cpepHuin gnametp Ha 17 % Gonblue (p < 0,05), yem
Y KOHTPOMbHbIX. KONM4YecTBO 1 NNOTHOCTb pa3meLLeHus
3HOOKPUHOLMTOB B OCTPOBKAX TaKkke JOCTOBEPHO GOMb-
we Ha 28 % 1 25 % CooTBETCTBEHHO (mabr. 2).

Mocne coyeTanHoro Bo3aencTaums MNHI 1 MmenaToHnHa
YCTaHOBEHO AOCTOBEPHOE YMEHbLUEHWE WUPUHBI NPO-
CINOEK MEXA0MLKOBOW 1 MEXaLMHYCHOW COeAVHUTENBHOMN
TkaHu Ha 31 % 1 27 % COOTBETCTBEHHO MO CPABHEHMIO
C KOHTporneM (mabn. 1). OTo MOXeT CBUAETENLCTBOBATh
06 OTHOCUTENBLHOM YMEHBLUEHWW NMOLWAaaN CTPOMbI 1
KOSIMYECTBA COEAMHUTENBHOTKAHHBIX 31IEMEHTOB B MK
MOZOMbITHBIX KPbIC.

06¢cyxaeHue

lMonyyeHHble AaHHble CBMOETENbCTBYIOT, YTO 28-Cy-
TOYHOe coyeTaHHoe Bo3aencTeme MHI n menaToHuHa
OKas3blBaeT pasnuyHbin adEKT Ha MOPPOdYHKLMO-
HanbHOe COCTOSHUE 3K30- M SHAOOKPUHHOM YacTn K
CMOHTAHHO-TUNEPTEH3NBHBIX KPbIC. XapakTep n3MeHe-
HUI BONbLUMHCTBA ITMCTOMOPGOMETPUYECKMX NMoKa3aTe-
nen (CHUXeHne pasMepoB aLyHyCOB, 3K30KPUHOLITOB,
BbICOTbI ANUTENWS) NO3BONAET NPEAMNONOXUTb, YTO
COYETaHHOE BO3MENCTBME 3TUX (haKTOPOB UMEET TOp-
Mo3siLiee BIUSIHUE Ha 3K3OKPUHHYI yHKuUmio TDK.
B aHpokpuHHOM Yactu MK nogonbITHbIX XKUBOTHBIX
oTMevanu Mopdonormyeckme Npru3Haky ee akTuBaLmu:
YBENMUMBANMNCL NWHENHbIE pa3Mepbl OCTPOBKOB J1aH-
repraHca, Konm4ecTBO 1 NOTHOCTb Pa3MELLEHNS B HUX
SHAOKPWHOLMTOB.

PaHee npoBeaeHbl rMCTOMODOMETPUYECKUE UC-
cnepoBanus MK kpbic nHMKM SHR Takoro e Bo3pacTta
nocne pasgenbHoro Bosgencteus MHI 1 menaTtoHuHa
B BECEHHWIN nepuod. YCTaHOBMEHO, YTO 28-CyTouHOE
Bosgenctame [MHIT NprBOAUNO K CHUXEHWIO aKTUBHOCTM
3K30KpuHHOM Yactu MK, O6 aTom cBUAETENbLCTBOBA-
N0 AOCTOBEPHOE YMEHbLUEHWNE Pa3MEPOB aLMHYCOB,
3K30KPUHOLMTOB, BLICOTbI 3NUTENus aumHycoB. ocne
BBEAEHNSI MenaToHWHa Habnoganu HesHaunTenbHoe
MOBbILLEHNE aKTUBHOCTW 3K30KPUHHOWM 4acTu enesbl.
AKTUBHOCTb 3HAOKPUHHOM YacTu MK kak nocne Bo3aew-
cteus INMHI, Tak 1 nocne BBeAEHWSI MeNaToOHMHA MMmena
NPU3HaKV BO3pacTaHusl: yBENUYMBaniCh pa3mepsbl U Ko-
TMYECTBO OCTPOBKOB JlaHrepraHca, a Takke Konm4yecTBo
pa3sMeLLeHHbIX B HUX SHOOKpMHoUMTOB. LLUnpuHa npocrno-
€K COEIUHUTENBHON TKaHW YMEHbLUIANach HE3aBUCUMO OT
xapakTtepa fenctaytoLLero akropa [7,8].

B Opyrux akcnepuMeHTax Usyuunu BnusiHUE coye-
TaHHoro Bo3sgenctans [MHIM n menatoHnHa Ha Mmopdhono-
rnyeckune nameHeHust MK HOPMOTEH3NBHBIX KPbIC MUHUM
Bucrap. NMokasaHo, 4To Npy TakoM BO3AENCTBUAN Y ITHX
KPbIC MOSIBMSOTCA NPU3HAKU MOBLILIEHNSI aKTUBHOCTM
3K30- U QHOOKPUHHOW GhyHKUMM XK.
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[JaHHble HayyHon nuTepatypbl 0 BrnsHumM MHI Ha
MopdodbyHKLMOHaNbHOe coctosiHue MK ManoumcneHHsI.
BonbLnHCTBO paboT NOCBSALLEHO UCCMeA0BaHMIO BO3AEN-
CTBUS TUMOKCUYECKYX ra30BbIX CMECEN Ha SHOOKPUHHYIO
yacTb xenesbl. [NokasaHo, YTo aganTauust k NpepbIBu-
CTOM TMMOKCUM OKa3blBAET GraronpusTHOE BRUSIHNE Ha
YINEeBOAHbIN OOMEH Y KPbIC, YTO MPOSIBUAIIOCH B CHIBKEHWM
YPOBHS ITIOKO3bl, YBENMYEHUMN YPOBHSI MHCYNWHA B KPOBU,
BO3pacTaHuM MoLaan NaHKpeaTu4Yecknx OCTPOBKOB U
KOTMYECTBA B HWX [3-KNETOK, MHIMOMPOBaHWM paspyLUEHMS
OCTPOBKOB 1 06pa30BaHNN HOBbIX 3-KIETOK B aLIMHO3HOM
Tkanm [9,10].

B nccnenosaHysx psiaa aBTopoB NokasaHo: Menaro-
HVH aKTMBMPYET Nponmudepavyio B-KneTok, cnocobeTayeT
06pa30BaHMI0 HOBbIX OCTPOBKOB M MOBBILLIEHWIO YPOBHS
nHcynuHa B kposu [11]. OpgHako apyrue uccnenosartenu
paccmaTpuBaloT MeMaToHWH Kak MHIMOBWUTOp cuHTE3a u
BbICBODOXAEHNS MHCYnnHa [12]. MokasaHo Takke, YTo Be-
[ieHne MenaToHuHa (B go3e 3 mr/kr u 5 mr/kr) cnocobeTayet
CHWXEHWIO apTepuarnbHOro AaBMEHWS Y NNLL, CTPaAAKOLLMX
caxapHbIM A1abeToM ¥ rMnepToHNYecko 6onesaHbto [3].

BbiBOADI

1. CoveTaHHOe BO3[ENCTBME NPEPLIBUCTON HOpMOba-
PUYECKON TUMOKCHN U MENaToHUHa NPUBOAMT K N3MEHe-
HIt0 MOPCHOMETPUYECKX NMOKA3aTeNen Kak 3K30KPUHHOM,
Tak 1 9HOOKPUHHOM YacTh K. YMeHbLUeHne pa3smepoB
aLMHYCOB, 3K30KPUHOLIMTOB 1 BbICOTHI AMUTENNUS MOXET
CBULETENbCTBOBATb O CHUXEHWU aKTUBHOCTU 3K30-
KpUHHOW pyHKUmK K. B 3HAOKPUHHONM YacTy xenesbl
MOZONbITHBIX KMBOTHBLIX OTMeYanu Mopdonornyeckue
NpV3HaKV ee akTUBaLWN: YBENMYMBAIIUCH NIMHENHDBIE pas3-
Mepbl OCTPOBKOB JlaHrepraHca, KorM4ecTBO U NIOTHOCTb
pa3MeLLEeHNs B HUX 3HLOKPUHOLMTOB.

2. YMEHbLUEHWE LUMPUHBI NPOCNOEK MEXA0bKOBOW
U MexaLHyCHOW COeaUHUTENBHOW TKaHW Mocne coye-
TaHHoro BosgencTeus MHI 1 MenaToHnHa MOXHO pac-
CcMaTpvBaTh Kak NposiBNeHne mexaHu3ma CTPYKTYpHOW
afanTauumu, obecneumsatoLLen obnerdyeHve TpaHenopta
Kucropoga K napeHxMMaTo3HbIM ArieMeHTaM Xenesbl 1
yNyuLLEHMe YCNoBWiA ANs NpOTekaHUs NpoLEeCCcoB MeTa-
60n13ma 1 NPOHNKHOBEHMS FOPMOHOB Yepes rctorema-
TUYeckuii 6apbep B KPOBb.

3. Pesynbrathl vccnegoBaHus NpeacTaBnsioT npak-
TUYECKWIA UHTEPEC NMPY UCMONb30BAHWM Kypca NpepbIiBu-
CTON HOpMOBapMYECKON rMnokcuTepanum 1 npenapara
MenaToH1Ha 47151 NOBbILIEHWS aKTUBHOCTU SHOOKPUHHOM
dyHkummn MX y ntogei, cTpapatowmx caxapHbiv anabe-
TOM M TUNEPTOHUYECKON BONE3HbI0.

MNepcnekTUBblI AanbHEWWNX UccneaoBaHUM
3aKnYarTCa B HEOOXOAMMOCTY HAKOMEHNS HOBbIX
[l@HHbIX 0 BO3PACTHbIX 0COBEHHOCTSX MOPEONOrM4ECKNX
1 OYHKLIMOHATbHbIX M3MEHEHUI COCTOSIHWS MOZKENy0y-
HOV1 )Xenesbl r’MNepTEH3NBHBIX KUBOTHBIX MPY COHETAHHOM
BO3ENCTBUM NPEPLIBACTON MMNOKCUM U MENaToHUHa,
nog6opa onTUManbHbIX PEXVMOB BO3AEACTBUS TUMOK-
CHYECKMX ra3oBbIX CMECEN 1 [03bl 3K30reHHOro Mena-
TOHWHA U T.A.
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Objective. The purpose is to increase the efficiency of medical and physical rehabilitation in patients who suffered from cerebral
ischemic stroke (CIS) with the help of differentiated use of rehabilitation measures depending on the severity of neurological
disorders and comorbid states.

Materials and methods. In the clinic of nerve diseases of Zaporizhzhia State Medical University we observed 305 patients
(213 men and 92 women, average age is 57.93 + 0.43 years old) in the recovery period of CIS. All patients were clinically and
neurologically examined according to a specially designed protocol using modern scales — NIHSS, mRS on the 10, 30", 90"
and 180" day of the disease and differentiated treatment in accordance with standards and protocols for the assistance to
patients who suffer from stroke. Patients with CIS were divided into four groups. The first group included 111 patients (36.4 %)
with CIS, among whom the severity of post-stroke disorders was mild (state on NIHSS < 7 points), without comorbid condi-
tions. The second group consisted of 120 patients (39.3 %) also with a mild degree of post-stroke disorders (state on NIHSS
<7 points) and the comorbidity (heart pathology, diabetes mellitus, chronic obstructive pulmonary disease of the lind stage).
The third group included 36 patients (11.8 %) with CIS, among whom the severity of post-stroke disorders was moderate and
obvious (state on NIHSS > 7 points), without comorbidity. The fourth group consisted of 38 patients (12,5 %) with moderate
and severe post-stroke disorders (state on NIHSS > 7 points) and comorbid pathology. Statistical analysis was carried out
using descriptive statistics methods. The interrelation between qualitative features was evaluated according to the criterion
of the Pearson’s chi-square test.

Results. As a result of the treatment among the patients in group |, 97 patients (87.4 %) (index mRS 0-2) had a favorable
outcome, relatively favourable one (index mRS 23 points) — only 14 (12.6 %); In group Il, 104 patients (86.7 %) achieved
favorable treatment, relatively favorable one — 16 (13.3 %); in group Il — a favorable outcome was recorded in 13 patients
(36.1 %), relatively favorable — in 23 (63.9 %), and in group IV — a favorable outcome was revealed in 13 patients (34.2 %),
relatively favorable one —in 25 (65.8 %).

Conclusions. The differentiated application of medical and physical rehabilitation in patients with CIS in different groups, taking
into account the individual prognosis of the recovery period and selection of methods and ways of treatment, has improved
significantly the effectiveness of rehabilitation measures.

EdekTuBHICTL MeAUYHOI Ta Qi3UuHOI peabiniTauyi y XBopuX, AKi nepeHecAun
MO3KOBHM ilLeMiYHUH THCYABT

0. A. Kosboakin, C. 0. MeaBeakoBa, A. 0. LLieBueHKo, |. M. AaxoBa, C. M. ManaxoBa, 0. 0. AicoBa, O. 0. Yepenok

MeTa po60Tu — niaBULLMTY €EKTUBHICTL MEANYHOI Ta (hidnyHOT peabinitaLii y XBopux, siki nepeHecnn MO3KOBWIA iLUEMIYHWIA
iHcynbt (M), wnsaxom AndepeHLiioBaHOro 3acToCyBaHHS peabiniTauiiHUX 3ax0AiB 3anexHO Bif TSKKOCTI HEBPOMOriYHMX
po3nagis i HasBHOCTI KOMOPBIAHMX CTaHIB.

Matepianu Ta MmeToaum. Y KniHiLi HepBOBMX XBOPOO 3anopi3bKoro AepXaBHOrO MEAUYHOTO YHIBEPCUTETY Mif HALLIMM CrocTepe-
xeHHsmM nepebysanu 305 xBopux (213 Yonosikis i 92 xiHku, cepeaHin ik — 57,93 + 0,43 poky) y BigHoBHOMY nepiogi MIl. Ycim
XBOPUM BUKOHAMW KNiHiKO-HEBPOMOTiYHe JOCMIZKEHHS 3a crewjianbHO po3pobneHM NMPOTOKOMOM, BUKOPUCTOBYHOMM Cy4YacHi
wkamm (NIHSS, mRS) Ha 10, 30, 90 i 180 goby 3axBoproBaHHS!, @ Takox AndepeHLitoBaHe NikyBaHHs 3a CTaHZapTamu Ta
NPOTOKONaMu HagaHHs 4OMOMOrv XBOPUM Ha iHcynbT. MauieHTis i3 MIl noginunu Ha 4 rpynu. Y | rpyny Baiiwnu 111 (36,4 %)
nauieHTiB i3 M, B sikux 6yB nerkuin CTyniHb BUPaXXEHOCTi MiCNsiHCYNbTHUX po3nagis (ctaH 3a NIHSS <7 6anis), 6e3 komop-
6igHux ctanig. |l rpyny craHoBunn 120 (39,3 %) nauieHTiB i3 nerkum cTyneHeM nicnsiHCynsTHUX po3nagis (cTaH 3a NIHSS <7
6anis) i HasBHICTIO komMop6igHOI natonorii (naTonoris cepus, LyKpoBWiA fiabeT, XpoHiYHe OOCTPYKTUBHE 3aXBOPHOBAHHS
neretb |l cragii). Y [l rpyny BBinwnm 36 (11,8 %) xsopux Ha MIl, B Skux CTyniHb BUPaXeHOCTi MiCNAIHCYNLTHUX poanagis 6yB
nomipHUM | BupaxeHum (ctaH 3a NIHSS > 7 6anis), 6e3 komop6igHoi natonorii. IV rpyna — 38 (12,5 %) xBopwix i3 noMipHUMU
Ta BUpaXeHMH nicnsiHcynsTHAMK po3nadamu (ctaH 3a NIHSS >7 6anis) i komopbigHoto natonorieto. CTaTncTUYHUiA aHania
BMKOHaNM, BUKOPUCTOBYHOYW METOAM ONMUCOBOI CTAaTUCTUKKN. HasiBHICTb B3aEMO3B'A3KY MiX SKICHUMW 03Hakamu OLiHIoBanu 3a
Kputepiem xi-kBagpar [MipcoHa.

Pesynkratu. Y pesynbrari nikyBaHHS XBOpUX | rpynu cnipustnnenil pesynetar (3HadeHHs mRS 0-2 6anu) manu 97 (87,4 %)
navuieHTiB, BiGHOCHO CnpuaTinBUiA (3HaveHHst MRS = 3 6anu) — Tinbkun 14 (12,6 %); y |l rpyni cnpuatnmBmin Hacnigok BU3Ha-
yunu y 104 (86,7 %) nauieHTi, BigHocHO cnpusatnveui —y 16 (13,3 %); y Ill rpyni cnpuatnueuii pesynetat 3adikcysanm y
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13 (36,1 %) navujeHTiB, BigHOCHO cnpuaTineuii —y 23 (63,9 %); y IV rpyni cnpustnneuin Hacnigok BctaHounn y 13 (34,2 %)
nauieHTiB, BiZHOCHO cnpusTiveuii — y 25 (65,8 %).

BucHoBku. IndepeHLjiioBaHe 3acToCyBaHHS MeanyHOI Ta disnyHoi peabinitauii y xsopux Ha MIl y pisHux rpynax 3 ypaxy-
BaHHSAM iHOMBIZYyanbHOro NPOrHO3y pesynsraTy BiGHOBHOTO nepiogy Ta nigbopom MeToAiB i cnocobiB nikyBaHHS fanu amory
CYTTEBO MIABULLNTY eDEKTUBHICTb peabinitaLiiHux 3axoais.

9dPeKTMBHOCTD MEAULMHCKOU U GU3NUECKON peabuAUTaLUK Y BOAbHDIX, NePEHECLLNX
MO3roBOM ULIEMUYECKUI UHCYALT

A. A. KosenkuH, C. A. MenBeakosa, J1. A. LLesyeHko, W. H. JsaxoBa, C. H. Manaxosa, O. A. Jlnucosas, A. A. Yepenok

Lienb pa6oTbi — NoBbICUTb 3DPEKTUBHOCTL MEANLIMHCKO M hr3nYeckoil peabunutaumm y 6onbHbIX, NEPEHECLLX MO3rOBO
nemmyeckmin uHeynst (MAN), nytem anddepeHLmMpoBaHHOTO MPUMEHEHNS peabUNMTALIMOHHBIX MEPOMPUSTUN B 3aBUCMOCTN
OT TSKECTU HEBPOJIOTMYECKUX PACCTPOCTB U HANM4MM KOMOPOUZHBIX COCTOSIHUIA.

Matepuanel u MeToAbl. B KnuHuKe HepBHbIX GornesHen 3anopoXcKoro rocyaapcTBEHHOMO MEAVLIMHCKOTO YHUBEpCUTETa
noa HabntoaeHnem Haxogunucb 305 60onbHbIX (213 MyXUMH 1 92 XeHLUMHBI, cpeaHuiA BospacT — 57,93 + 0,43 roga) B BoC-
cTaHoBuTeNbHOM nepuoge M. Bcem 60nbHbIM NPOBOANAM KNWHUKO-HEBPOIIONMYECKOe UCCneaoBaHme no cneuyansHo
pa3paboTaHHOMY NPOTOKOMY C Mcnonb3oBaHWeM coBpemeHHbIx Wwkan (NIHSS, mRS) Ha 10, 30, 90 n 180 cyTkwv 3abonesaHuns
1 andhepeHUMPOBaAHHOE NIEYEHME COrNacHO CTaHAAPTOB W MPOTOKOIOB OKa3aHWs MOMOLLY 60MbHbLIM MHCYNTOM. MNauneHTbI
¢ MWW paspeneHsbl Ha 4 rpynnbl. B | rpynny sBownu 111 (36,4 %) nauneHToB ¢ MW, y KOTOPbIX CTENEHb BbIPAKEHHOCTY
NOCTUHCYIBTHBIX paccTponcTs Bbina nerkas (coctosiHue no NIHSS < 7 6annog), 6e3 komopbuaHeix coctosiHui. |l rpynna
coctosina ¢ 120 (39,3 %) nauneHTOB, Takxke C NErkor CTENEHbI0 NOCTUHCYIBTHLIX PAacCTPONCTB (cocTosiHue no NIHSS <7
6annoB) 1 Hanuumem KoMopbuaHOW naTonoruu (NaTonorust cepaua, caxapHol AuMabeT, XpoHU4Yeckoe 0BCTPYKTUBHOE
3abonesaHwue nerkux Il ctagum). B IIl rpynny sownu 36 (11,8 %) 60nbHbIX ¢ MWW, y KOTOPbIX CTENeHb BbIPaKEHHOCTY
MOCTUHCYIBTHBLIX PAacCTPOICTB OblNa yMepeHHas 1 BbipaxeHHas (coctosiHue no NIHSS >7 6annos), 6e3 komopbuaHoi
natonoruu. IV rpynny coctasunu 38 (12,5 %) 60nbHbIX C yMEPEHHBIMM U BbIPaXKEHHBIMU MOCTUHCYNBTHBIMW PAaCCTPONCTBAMM
(cocTostHme no NIHSS >7 6annos) n komopbugHon natonormeir. CTaTUCTUYECKUIA aHANM3 NPOBEAEH C UCMOMNb30BaHNEM
METOLI0B OnMcaTENbHO CTAaTUCTUKN. Hanuune B3anMocBs3n Mexay Ka4ecTBEHHbIMM NPU3HaKamm OLEHUBAN NO KPUTEPUIO
xu-kBagpar Mupcona.

Pesynbrarhbl. B pesynsrare nedenns 6onbHbIX | rpynmnbl GriaronprstHbIii cxog (3Haderne mRS 0-2 6anna) umenu 97 (87,4 %)
NaLMeHTOB, OTHOCUTENBHO GnaronpusiTHbIN (3Ha4eHne MRS = 3 6anna) — Tonbko 14 (12,6 %); Bo Il rpynne GnaronpusitHbIA
uexog, 6bin 'y 104 (86,7 %) naumeHToB, oTHOCUTENbHO BraronpuaTHbI —y 16 (13,3 %); B IIl rpynne GnaronpusTHbIN nexog
3acpukemposaH y 13 (36,1 %) nauueHToB, OTHOCUTENbHO BnaronpuaTHeIn — y 23 (63,9 %), a B IV rpynne GnaronpusTHbIA
ncxog otmedeH y 13 (34,2 %) naumeHToB, OTHOCUTENBHO BraronpusTHLIR — Yy 25 (65,8 %).

BbiBogbl. JuddepeHumnpoBaHHOE NPUMEHEHNE MEAMLIMHCKON 1 hmnandeckoi peabunutaumm y 6onbHbIXx MAW B pasHbix
rpynnax ¢ y4eToM MHAMBMAYaNbHOrO NPOrHO3a BbIXOA4a BOCCTAHOBUTENBHOMO nepuoda v nogbopoM MeTodos, crnocobos
neYeHns No3BOMMO0 3HAYUTENBHO NOBBLICUTL 3PAEKTUBHOCTL PEabUNUTALMOHHBLIX MEPONPUATUIA.

Introduction

Cerebrovascular diseases and their acute forms —
cerebral strokes — are one of the important problems
of clinical neurology [1,5]. In Ukraine, about 100,000
brain strokes are registered annually and, unfortunate-
ly, mortality rates from them are much higher than in
developed European countries [2]. Most patients who
have suffered from a stroke have become persons with
disability, and only 10-15 percent restore their working
ability. Therefore, this problem has got not only medical,
but a great socio-economic significance as well [3-5].
Unfortunately, in Ukraine the system of rehabilitation
institutions is poorly developed; there are few highly
skilled rehabilitation specialists, who would improve
the consequences of rehabilitation.

Apart from this, rehabilitation should be carried
out starting from the acute period of the disease within
the limits of passive kinesiotherapy, but the largest amount
of rehabilitation measures concerns the recovery period
of the disease [5-10]. Therefore, the development of
differentiated rehabilitation complexes with the wide use
of methods and ways of medical and physical rehabilita-
tion is timely and relevant.

Pathologia. Volume 16. No. 2, May — August 2019

Aim

In this regard, we set the objective of work: to increase
the efficiency of complex treatment of patients who have
suffered from cerebral ischemic stroke (CIS) by diffe-
rentiated application of methods of medical and physical
rehabilitation, depending on the severity of neurological
disorders and the availability of comorbid states.

Material and methods

In the clinic of nerve diseases of Zaporizhzhia State
Medical University 305 patients (213 men and 92 women,
average age is 57.93 + 0.43 years old) were under our
observation in the recovery period of the CIS. All patients
were clinically and neurologically examined according to a
specially designed protocol using modern scales — NIHSS,
mRS on the 10", 30", 90" and 180" day of the disease
and differentiated treatment in accordance with standards
and protocols for the assistance to stroke patients (The
Order of the Ministry of Health of Ukraine No. 602 of
03.JUL.2012).

The diagnosis of CIS was based on a complex
clinical-neurological and computed tomographic study
of the brain (using a computer tomograph “Siemens So-
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matom Spirit”, Germany) on the first day of the disease.
The degree of stroke severity was assessed on the stroke
scale of National Institute of Health (NIHSS), the degree
of functional recovery and disability was assessed on
the modified Rankin scale (mRS) in the dynamics of
the recovery period of the disease on the 10", 30", 90",
180" day.

As a favorable outcome of the restorative period of
CIS, the index of mRS 0-2 was considered, as a relatively
favorable outcome — the index of mRS 2 3 points.

The statistical analysis was carried out in the Statistica
13.0 (StatSoft Inc., Ne JPZ8041382130ARCN10-J) using
descriptive statistics methods. The interrelation between
qualitative features was evaluated according to the criteri-
on of the Pearson’s chi-square test. The interrelation was
considered reliable at the level of significance P < 0.05.

Results

In the course of complex treatment, we were guided by
the basic principles of medical and physical rehabilitation:

— early start of rehabilitation measures;

— the complexity of using all available and necessary
rehabilitation measures;

— individuality of the rehabilitation program;

— the stage of rehabilitation;

— regularity and continuity throughout all stages of
rehabilitation;

— social orientation of rehabilitation measures;

— use of methods to control the adequacy of loads
and the effectiveness of rehabilitation.

Developing the rehabilitation program, we took into
account the age, sex and profession of the patient, his
motor potential, the nature and the level of the pathological
process and the functional abilities of the patient. Peculiar
conditions were created for the conscious active partici-
pation of the patient himself in the rehabilitation process,
a positive psycho-emotional background and a psycho-
logical attitude to increase the effectiveness of the applied
rehabilitation measures. The increase in physical activity
was carried out gradually concerning volume, intensity,
number of exercises, the number of their repetitions and
the complexity of the exercises, daily and throughout
the whole rehabilitation process. In a specialized depart-
ment during the first year after a stroke we carried out 2—-3
rehabilitation courses. We systematically used various
rehabilitation methods to ensure sufficient, optimal for
each patient action, allowing to improve the functional
state of the patient’s body.

Physical exercises were carried out in the mode of
alternation of work and rest with novelty and variety of
tasks. Physical activity was moderate and dosed in time,
depending on the severity of the patient’s condition and
the comorbid pathology.

We conducted the division of all patients with CIS into
4 groups in accordance with the criteria developed by us,
based on the degree of severity of poststroke disorders
and the availability or absence of comorbidity. On this
basis, we identified 4 groups of patients. The division
of patients into groups gave us the opportunity to apply
differentially various methods and ways of medical and
physical rehabilitation.
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Medical and physical rehabilitation for all patients with
CIS was conducted according to a specially developed
scheme (made by us) on all its stages, beginning from
the acute period of the disease and during the recovery
period for patients in four groups. So, the 1-14™ days
of CIS (I-IV groups) — conducting standard medical
therapy, passive kinesiotherapy, psychotherapy, speech
therapist consultation in the department of acute cere-
brovascular disorder (60 beds); the 15"-60" days (I-lI
groups) — continuation of medication therapy, active
kinesiotherapy, classes with speech therapist, electro-
stimulation, physiotherapy, laser therapy, psychotherapy
in the neuro-rehabilitation department (the 215-28" days)
and in the sanatorium with the direction of treatment of
cerebrovascular diseases (24 days); the 3-12" months
of the disease — medical and physical rehabilitation in
the department of neurorehabilitation of the angioneu-
rological center — the clinical base of the Department of
Nervous Diseases of the ZSMU (the 215-28"" days) at
least 2-3 courses for the I-Ill groups and rehabilitation
clinic for the IV group.

We also developed criteria for the medical and physi-
cal rehabilitation of patients who have undergone the CIS:
favorable outcome with indexes of mRS 0-2; relatively
favorable outcome — mRS 2 3 points.

We also developed the criteria of the restoration peri-
od of CIS: favorable outcome — with indexes of mRS 0-2;
relatively favorable outcome — mRS 2 3 points.

The | group included 111 patients (36.4 %) with CIS,
among whom the severity of post stroke disorders was
mild (statue on NIHSS < 7 points), without comorbid
states. Patients in this group had absolute indications
for in-patient treatment in the rehabilitation department.

The tasks for the patients of the first group were —
complete restoration of broken functions, training of
the cardiovascular system, increased tolerance to general
physical activity, complete restoration of domestic and
social activity and work efficiency.

Methods of rehabilitation for patients of the | group
were:

Rehabilitation complexes for patients of group I:

1. Medical rehabilitation included — drug treatment
(neurometabolic, vascular, anticholinesterase drugs,
as for indications — sedatives and antidepressants);
physiotherapy — procedures of general influence on
the neck-collar zone in order to improve cerebral circu-
lation (alternating or permanent magnetic field, electro-
phoresis of vessels) and others; massage of segmental
zones and paretic limbs; acupuncture, laser therapy;
electrostimulation of paretic muscles; classes with a
speech therapist — an aphasiologist in case of aphasic
disorders; psychotherapy — individual or group classes.

2. Physical rehabilitation of patients was carried out
step by step. In the acute period, the emphasis was done
on passive movements and gradual verticalization. After
this, gradually active movements by the healthy limb firstly
were added, then by paretic one (with external help) or
exercises with the sending of impulses by the patient
himself in the absence of active movements.

Active exercises were repeated mostly passively and
were carried out either with out-of-the-way help, or under
lightened conditions. Then it was recommended to include
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into work the muscles of the paretic limbs in various opera-
ting modes (overcoming, static, inferior, as well as with
different degree of muscle tension). Exercises directed to
the increasing of the muscle strength of the paretic mus-
cles were used. In the presence of spasticity in the paretic
limbs, exercises with multiple repetition of movements with
resistance overcoming (postisometric muscle relaxation—
PIMR) were prescribed in different planes and directions
in two or more joints. With the appearance of signs
concerning the increased tone in spastic muscle groups,
the number of repetitions of exercises and the degree of
muscle tension was decreasing. Initially, exercises for
increasing muscle strength were carried out in the range
of small amplitudes, and then the amplitude increased up
to full, physiological one. After that, stretching exercises
were used with an increase as for the physiological length
of the muscles. When performing combined movements
in two or more joints, we were watching that synkinesias
would not occur.

During the implementation of the rehabilitation
program, adaptive and compensatory processes were
stimulated, the volitional activity of patients was increased.
Psychotherapeutic correction was aimed at alleviating
and eliminating neurotic disorders existing in the majority
of post-stroke patients, which complicate the implemen-
tation of rehabilitation measures. Apart from creating a
psychotherapeutic environment, we conducted group
exercises on therapeutic physical culture (exercise the-
rapy), including individual and individual group classes
in combination with acupressure, autogenic training,
aimed at active relaxation and local stimulating effect on
isolated muscle groups of paretic limbs. In the timetable,
multiple physical exercises were provided: morning hy-
gienic gymnastics, therapeutic gymnastics, independent
exercise done by the patient himself. As the patient’s
physical activity increased, we included self-care skills
training and elements of ergotherapy.

The expansion of the motor regime of patients was
carried out due to various forms and methods of exercise
therapy. Dosed walking and climbing stairs were one of
these measures. With sufficient adaptation of the pa-
tient to physical exercises and under the supervision
of the exercise therapy instructor, patients gradually
increased the distance and speed of movement during
dosed walking, height and speed of climbing the stairs.
The rate of increase of the load as for climbing the stairs
was set for each patient individually, depending on his
reaction to this type of load. Also, the patients were given
mechanotherapy using swivel and block simulators in a
specially equipped room in the department.

The results of treatment for patients in group | were
following: favorable treatment — in 97 patients (87.4 %),
relatively favorable — only in 14 (12.6 %).

The second group consisted of 120 patients (39.3 %)
also with mild post-stroke disorders (state on NIHSS <7
points) and comorbidity (one of the following diseases
or their combination — ischemic heart disease (IHD),
chronic coronary insufficiency of |-Il degree, insufficien-
cy of circulation I-A degree, normocardic or bradycardic
form of permanent atrial fibrillation, unitary extrasystole,
atrioventricular blockade not higher than | degree, history
of myocardial infarction (over 1 year ago), COPD of ||
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degree, compensated or subcompensated diabetes, type
Il. More severe forms of concomitant diseases were not
considered, since their presence was a contraindication
as for the referral to the rehabilitation of patients in spe-
cialized rehabilitation departments.

The tasks of rehabilitation for patients in group Il
were — full or partial restoration of impaired functions,
training of the cardiovascular system, increased tolerance
to general physical activity, stabilization of the course of
the main vascular disease; complete restoration of domes-
tic and social activity and, if possible, capacity for work.

Rehabilitation complexes for patients of group II:

1. Medical rehabilitation: medical therapy (patho-
genetic drugs — hypertensive, cardioprotective, antiar-
rhythmic, antidiabetic, etc.), as well as neurometabolic,
vascular, anticholinesterase drugs, following the indica-
tions — sedatives, antidepressants and others; physiother-
apy: hardware physiotherapy (only after patient adaptation
and stabilization of his condition) — electrophoresis of
the vascular on the neck-collar zone in order to improve
the cerebral circulation, etc.; dosed electrostimulation of
paretic muscles; massage of segmental zones and paretic
limbs; acupuncture, laser puncture; classes with a speech
therapist, an aphasiologist, in case of speech disorders;
psychotherapy: autogenous training, for indications —
group or individual classes.

2. Physical rehabilitation: physical therapy — group
exercises with limitation of intensity of physical exercises
(dosed physical loads is possible to add into the complex
only after a 1-2-week period of adaptation of the patient
and a careful bicycle ergometry examination); mecha-
notherapy using pendulum simulators; limited active
and passive kinesiotherapy, dosed auto-mobilization,
therapeutic physical training of paretic limbs.

The results of rehabilitation of patients in group Il were
following: favorable outcome — in 104 patients (86.7 %),
relatively favorable one —in 16 (13.3 %).

36 patients (11.8 %) with CIS were included in group
III. The severity of post-stoke disorders was moderate and
severe (state on NIHSS >7 points), without comorbidity.
Treatment in the rehabilitation department was also rec-
ommended to these patients.

The tasks of rehabilitation for patients of group IlI
were — reduction of the severity of motor and other
post-stroke disorders in the early recovery period of
the disease, psychotherapeutic correction and complete
restoration of household activity.

Rehabilitation complexes for patients of group Ill:

1. Medical rehabilitation: medical therapy, such as
neuromethabolic, vascular, anticholinesterase medicine,
according to indications — muscle relaxants, analgesics,
sedatives and antidepressants; physiotherapy: proce-
dures of general influence on the neck-collar zone in order
toimprove the cerebral circulation, the effect of alternating
or permanent magnetic field, vascular electrophoresis,
differentiated arrangement of local physiotherapy on
the paretic limbs, taking into account muscle tone (with
its real increasing — warm procedures, with moderate —
combining them with a selective electrostimulation;
massaging of segmental zones, selective and point
massage of paretic limbs; acupuncture, laser puncture;
classes with a speech therapist — an aphasiologist in case
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Fig. 1. Results of medical and physical rehabilitation of patients with CIS in four groups in

the recovery period.
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of aphasic disorders; psychotherapy: individual or group
(communicative discussion) classes, autogenous training,
psychogymnastics.

2. Physical rehabilitation: medical physical training —
position treatment, individual exercises, training of proper
walking, mechanotherapy with the use of table simulators
for hands and fingers, special devices for reducing muscle
tone, swing training simulators; passive kinesiotherapy
and limited auto-mobilization.

The results of rehabilitation of patients in group I
were following: favorable treatment — in 13 patients
(34.2 %), relatively favorable — in 23 (63.9 %).

The fourth group consisted of 38 patients (12.5 %)
with moderate and severe post-stroke disorders (state
on NIHSS >7 points) with subcompensated and compen-
sated comorbidity (one of the diseases — ischemic heart
disease, chronic coronary insufficiency of the I-Il degree,
insufficiency of blood circulation I-A degree, normocardic
or bradycardic form of permanent atrial fibrillation, unitary
extrasystole, atrioventricular blockade not higher than |
degree, history of myocardial infarction (over 1 year ago),
COPD of the Il degree, compensated or subcompensa-
ted diabetes, type Il or their combination; indications on
frequent transient ischemic attacks were mentioned in
the history. This group of patients has relative indications
for in-patient treatment in the department of rehabilitation.

The tasks of rehabilitation for patients of the group IV
where — stabilization of the course of the main vascular
disease, adaptation to everyday household loads, reduc-
tion of the severity of motor and other post-stroke disor-
ders, psychotherapeutic correction, complete restoration
of household activity.

Rehabilitation complexes for patients of group IV:

1. Medical rehabilitation: medical therapy — patho-
genetic drugs (antihypertensive drugs, cardioprotectors,
antiarrhythmic, antidiabetic, etc.), neuro-metabolic, vascu-
lar, anticholinesterases / symptomatic medicine (muscle
relaxants, analgesics, sedatives and antidepressants);
physiotherapy: hardware physiotherapy (only after patient
adaptation and stabilization of his condition) — electro-
phoresis of the vessels on the neck-collar zone in order
to improve cerebral blood flow, warm on the paretic limb
with increased muscle tone, local anesthetic procedures
in cases of arthralgia; electrostimulation in minimal phys-
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iotherapeutic doses only after consultation with the car-
diologist and physiotherapist; massaging of segmental
zones, selective and point massage of paretic limbs;
acupuncture; speech therapy classes; psychotherapy —
individual or group (communicative discussion) classes,
autogenous training, psychogymnastics.

2. Physical rehabilitation: medical physical training —
position treatment, individual exercises, training of proper
walking; mechanotherapy using table simulators for hands
and fingers, special devices for reducing muscle tone.

The results of rehabilitation of patients in group IV
were following: favorable treatment — in 13 patients
(34.2 %), relatively favorable — in 25 (65.8 %).

Data on the results of medical and physical rehabil-
itation of patients with CIS in four groups are presented
in Fig. 1.

Thus, in the | and Il group, probability of the favor-
able outcome of the early recovery period of the CIS
is significantly higher than in the Ill and IV groups (chi-
square = 79.3; P < 0.01).

As a result of medical and physical rehabilitation
measures out of 305 patients who suffered from CIS —
140 patients (45.9 %) were discharged to work: out of
111 patients in group | — 63 patients (56.8 %), out of 120
patients in group Il — 66 (55.0 %), out of 36 patients in
group Ill = 7 (19.4 %), out of 38 patients in group IV — 4
(10.5 %).

Discussion

Our research has shown the importance of the inspected
problem of the rehabilitation of patients with CIS starting
with organizational arrangements and differential usa-
ge of various methods and approaches of restorative
treatment. These data are congruent with the point of
view of W. J. Powers et al. (2018) and T. S. Mishchenko
(2017)[1,2].

We also consider complex rehabilitation to be very im-
portant, itis made by a multidisciplinary team of specialists
including rehabilitation physicians, specialists in remedial
gymnastics, kinesitherapists, physiotherapists and others.
The nearest relatives of the patient should become active
participants of the rehabilitation in order to create friendly
psychological climate and optimistic mood by the patient,
who aims at rehabilitation. It's necessary to coordinate
the actions of all specialists according to the fact, how bad
the case is and what psychological condition the patient
has. These data are congruent to the point of view of
C. J. Winstein et al., 2018 [5].

During the rehabilitation measures, we have noticed
the positive influence on the movement rehabilitation of
patients, which was evaluated in dynamics using NIHSS
and mRS. This is in accord with the data of M. Morreale
et al. (2016) [8].

We believe, that complex physical exercises are an
important component of rehabilitation measures, the exer-
cises are chosen for every patient individually, according
to the degree of severity of kinetic deficit. This contributes
to active participating of the patient in his rehabilitation
and to his aiming to the positive result. Physical exerci-
ses are organized both for groups and individually under
the control of instructors of remedial gymnastics. We
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think, that physical exercises influence on the processes
of brain plasticity, what is proven by positive dynamics of
neural disorders. These data are congruent to the results
of Caroline Pin-Barre, Jéréme Laurin (2015) [7].

Lately, there has been a discussion among scientists
about the terms of the beginning of rehabilitation, maybe
early (starting with the first 24-hour period of the disease),
and also its duration [1,10]. To our mind, the rehabilitation
as passive kinesitherapy and psychotherapy should be
organized starting with the first 24-hour period of the stock,
but the rehabilitation in the early recovery period, like it
was mentioned in our thesis before, is more effective.

Also, we have shown, that comorbid conditions influ-
ence the results of the rehabilitation in negative way, they
don’t allow making active rehabilitation to the full extent.
That's why the division of the patients to the groups with
the identifying of the group of patients with comorbid
conditions (groups Il and IV) is absolutely necessary. The
rehabilitation of patients who have suffered from CIS with
comorbid conditions must be complex, with limitation of
active methods of treatment. Our data are congruent to
the results of Nelson MLA et al. (2017) [4].

The division of post-stroke patients to groups allows
not only to differentially use various methods of treatment,
but also to predict the disease outcome and also disable-
ment of the patients. In Ukraine, not more than 10-15 % of
patients come back to work after a stroke [4]. As a result of
the complex treatment and rehabilitation measures, which
were made by us, 140 patients who have suffered from
CIS (45.9 %) were dismissed to come back to work, this
index is much higher, than the average index in Ukraine.
These data show the positive result of the research and
its perspective.

Conclusions

1. In the complex of therapeutic measures in patients
who have suffered from CIS, it is necessary to apply
methods of medical and physical rehabilitation differen-
tially, depending on the degree of severity of neurological
disorders and the comorbid diseases.

2. Restore therapy for patients who have suffered
from CIS should be conducted in a specialized rehabili-
tation department with trained specialists in the multidisci-
plinary team and equipped with the necessary equipment.

3. The results of rehabilitation of patients who suffered
from CIS were better in the first and second groups, where
129 patients (55.8 %) recovered and returned to work.

4. The division of patients into groups depending
on the degree of severity of post-stoke disorders and
the availability or absence of comorbid conditions allows
to form the volume, intensity and duration of complex
rehabilitation measures differentially, taking into account
the individual prognosis of the outcome of the recovery
period of the CIS.

Prospects for further research. We believe that
it is efficient to continue this research with the study of
processes of brain plasticity, their influence on the reha-
bilitation of movement functions and usage of biomarkers
for predicting the efficiency of the rehabilitation.
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YALTPACTPYKTYPHi 3MiHM TPOMOOLUTIB Y XBOPUX Ha LYKPOBUM Aiabert
1 Ta 2 TMNIB 3aA€XXHO BiA CTaHY HUPKOBOI QYHKLI Ha Pi3HUX CTaAIfAX

XPOHiYHOI HUPKOBOI HEAOCTATHOCTI

H. 0. MepueBa*tf, |. B. TBeppoxni6”-E, A. I. Yy6™E

A3 «AHinponeTpoBCbKka MeanyHa akaaeMis MO3 Ykpainu», M. AHinpo

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis poanux; D - HanucanHs cTarTi; E - peaaryBaHHs cTarTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oTH — BUBYMTM yNLTPACTPYKTYPHI 3MiHU TPOMOOLMTIB y XBOpUX Ha Liykpouii fiabet (L) 1 Ta 2 TUNiB 3anexHo Big
piBHs WBmMAKoCTi kny6oukoBoi inbTpavii (LLIKP) Ta oLiHUTI MOXMMBICTb iX BUKOPUCTaHHS SIK paHHLOIO Mapkepa nNporpecyBaHHs!
niabeTnyHoi XBOpoOU HUPOK.

Marepianu Ta metoau. Y gocnimkeHHs 3anyumnm 37 ocib: 15 xeopux Ha L 1 tuny, 15 nauienTis i3 L 2 tuny, 7 3popoBux
,06poBONbLLB. XBOPUX NOZINMAM Ha 3 rpynu 3anexHo Big piHs LLK®: rpyna 1 — LUK 90 mn/xs/1,73 M?i GinbLue; rpyna 2 — LUK
89-60 mn/xe/1,73 M2 rpyna 3 — LLIKP 59-45 mn/x/1,73 M2 [1151 BU3HAUYEHHS YrIbTPACTPYKTYPHIX 3MiH TPOMBOLIMTIB BUKOPUCTOBY-
Barnu MEeTOoZ eNeKTPOHHOI MiKpockonii 3a J0NOMOro TPaHCMICIHOTO enekTpoHHoro mikpockona MAM-100-01 «SELMI» (Ykpaia).

Pesynbrati. BUB4Unv ynsTpacTpyKTypHi 3MiHW TpombouuTie y xBopux Ha LU 1 Ta 2 Tunis 3anexHo Big pisHst LLIK®. BctaHosunm
HasiBHICTb NOYaTKOBMX 3MiH TPOMGOLMTapHOrO remocTasy y xBopwx 3i LLIKP 290 mn/xs/1,73 M2 Nokasanu, LLO 3 MPOrpecyBaHHAM
YLWKOMKEHb (PiNbTPaLiiHOT YHKLiT HAPOK NigBULLYBABCA CTYMiHb YLUKOMKEHHS MEMOPAHHUX CTPYKTYP TPOMOOLMTIB, 30inbLuy-
Banacs KinbKicTb 03HaK rinepakTuBayii TPoMOGOLMTIB Ta YacTka HE3BOPOTHO TPAHCHOPMOBAHUX KITITUH.

BucHoBku. MopdonoriyHnm cybeTpaTom yLWKOMKEeHHS TPOMOOLMTapHOro remocTady y xeopux Ha LI 1 1a 2 Tunie € nocunen-
Hs fectabinisavii TpombouuTapHMx MembpaH, MacuBHE arperatoyTBOPEHHS 3 NEPEBAXXaHHAM YLLINbHEHVX arperatiB pisHuX
pO3MipiB, 3any4eHHs [0 ix Cknagy HE3BOPOTHO AehOPMOBaHMX EPUTPOLMTIB Ta aKTUBOBAHWX NEMKOLMTIB, AucbanaHc LWinb-
HOCTI ynakyBaHHs anba-, Aensra- i nambaa-rpanyn. Liei ynsTpacTpyKTypHUIA KOMNIEKC MOXHA BBXKATW PaHHIM MapKepOM
nporpecyBaHHs aiabeTnyHoi XBopobu HUPOK y xBopwyx Ha LI 1 Ta 2 Tunis.

YATPaCTPYKTypHbIE U3MEHEHUA TPOMOOLIMTOB Y 60ALHBIX caxapHbIM AuabeTom
11 2 TMNOB B 3aBUCUMOCTH OT COCTOAAHMA NOYEUHOU QYHKLIMK Ha Pa3HbIX CTAAUAX
XPOHUYECKOU NOYEYHOW HEAOCTAaTOUHOCTH

H. 0. Mepuesa, W. B. Teepaoxaeb, A. U. Uyb

Lienb paboTbl — N3y4nTb YNbTPACTPYKTYPHbIE M3MEHEHWS TPOMOOLMTOB Y BoNbHbIX caxapHbiM auabetom 1 (CL 1) n 2 (C4 2)
TWMOB B 3aBMCUMOCTM OT YPOBHS CKOPOCTY KnyboukoBon cpunetpaumm (CKP) 1 oLeHnTb BO3MOXHOCTb MX MCMONb30BaHMs B
KayecTBe paHHEro Mapkepa NporpeccpoBaHuns auabeTudeckoi 6onesHn noyex.

Matepumansi u metogbl. B nccnenosanve Bkntounnu 37 venosek: 15 6onbHbix CO 1 Tvna, 15 naunenTos ¢ C 2 Tuna, 7 3gopo-
BbIX 4OO6POBONbLEB. BonbHbIe pasgeneHsl Ha TPV rpynnbl B 3aBUCMMOCTY OT ypoBHS CK®: rpynna 1 — CK® 90 mn/mun/1,73 M2 n
BbiLLe; rpynna 2 — CK® 89-60 mn/mun/1,73m2; rpynna 3 — CK® 59-45 mn/mun/1,73 M2 [Ins onpeneneHus ynstpacTpyKTypHbIX
M3MEHEHNI TPOMBOLIMTOB UCMONb30BaNM METOA 3MEKTPOHHON MUKPOCKOMWW C MOMOLLbIO TPAHCMUCCUOHHOTO 3MEKTPOHHOMO
mukpockona MAM-100-01 «SELMI» (YkpauHa).

Pe3ynbrathl. M3ydeHbl ynbTpacTpykTypHbIE 3MeHeHUst TPOMBOUUTOB y BonbHbIX CL 1 1 2 TMNOB B 3aBUCUMOCTM OT YPOBHS
CK®. YcTaHOBNEHO HanmmMume HavanbHbIX U3MEHEHWI TPOMOOLIMTApHOMO remMocTasa y 6omnbHbix ¢ CKP 290 mn/mun/1,73 M2,
[lokasaHo, 4To € NporpeccrpoBaHNeM MOBPEXAEHNA (PUNBETPALIMOHHON (YHKLMW NMOYEK NOBbILLANAach CTeneHb NOBpeXaAeHNs
MeMBpaHHbIX CTPYKTYp TPOMBOLIMTOB, YBENNYMBAOCH KONMYECTBO NPU3HAKOB rMnepakT1BaLmm TPoMBoLMUTOB 1 Jons Heobpa-
TUMO TPaHCHOPMUPOBAHHBIX KIETOK.

BbiBoabl. Mopdonorunyeckum cybetpatom noBpexaeHns TpomboumtapHoro remocTasa y 6onbHeix C 1 1 2 Tvnos senseTcs
ycuneHue fectabunmsaumm TpomboumnTapHbIx MeMbpaH, MaccuBHOE arperatoobpa3oBaHus ¢ npeobnaaaHneM ynnoTHEHHbIX
arperaTtoB pasfnn4HbIX pa3MepoB, NPUBIEYEHMEe B UX COCTaB HeOObpPaTMMO AehOPMUPOBAHHbIX 3PUTPOLIMTOB U aKTUBUPOBAH-
HbIX IE/KOLMTOB, AMCHanaHc NNOTHOCTM yNakoBky anbda-, AensTa- 1 NsMbaa-rpaHyn. ATOT yrbTpacTpyKTYPHbIA KOMMMEKC
MOXKHO paccMaTpuBaTh Kak paHHWi Mapkep nporpeccupoBaHus anabeTtudeckorn 6onesHn nodek y 6omnbHeix CO 1 1 2 Tunos.

Ultrastructural changes of platelets in patients with diabetes mellitus type 1 and 2 depending
on the state of renal function at different stages of chronic renal failure
N. O. Pertseva, I. V. Tverdokhlib, D. I. Chub

The aim of our study was to study the ultrastructural changes of platelets in patients with diabetes mellitus type 1 (T1DM) and
type 2 (T2DM) depending on estimated glomerular filtration rate (éGFR) and to assess the possibility of their use as an early
marker of diabetic kidney disease progression.
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Materials and methods. The study included 37 people: 15 patients with T1IDM, 15 with T2DM, 7 healthy volunteers. Patients
were divided into three groups depending on eGFR: group 1 — eGFR 290 ml/min/1.73 m? group 2 — eGFR 89-60 ml/min/1.73
m?; group 3 — eGFR 59-45 ml/min/1.73 m2 Transmission electron microscope PEM-100-01 “SELMI” (Ukraine) was used to
determine the ultrastructural changes of platelets.

Results. We studied ultrastructural changes of platelets in patients with T1DM and T2DM depending on eGFR and determined
the changes in platelet hemostasis in patients with eGFR 290 ml/min/1.73 m? We proved that the higher damage degree of
kidneys filtration function leads to the worse platelets membrane structures damage, increased number of platelet hyperactivation
signs, higher proportion of irreversibly transformed cells.

Conclusion. Morphological substrate of platelet hemostasis damage in patients with TIDM and T2DM is increased desta-
bilization of the platelet membranes, massive agglutination with a predominance of various sizes condensed aggregates,
the involvement of irreversibly deformed erythrocytes and activated leukocytes in their composition, imbalance of density
packing of alpha-, delta-, and lambda- granules. This ultrastructural complex can be considered as an early marker of diabetic
kidney disease progression in patients with T1DM and T2DM.

OcTaHHIMM pokaMu 0cobnMBe 3HAYEHHSI B MaToOreHesi
MIKPOLIMPKYNATOPHUX YpaxXeHb Npu LiykpoBoMy AiabeTi
(LA) HagatoTb 3MiHaM Y CyAMHHO-TPOMBOLMTAPHINA NaHLi
cuctemu remoctasy [1,2]. OyHKUiOHaNbHa aKTUBHICTb
TPOMBOLMTIB CYNPOBOMKYETHCS KapAMHAIbHOK 3MIHOK
IXHBOT BHYTPILLHLOI CTPYKTYPYW, TOMY Mif Yac BUBYEHHS
mopdororii TpoMOoUNTIB PO3PI3HSAOTb KMiTUHK cTagii
«CTOKOK» — HeaKTMBOBaHI TPOMOOLMTM — i KMITUHK, L0
3HAXOAATLCA Ha Pi3HMX CTagisx akTmeauii. Mg BnnMeoM
iHoyKTOpIiB arperauii BigbyBaeTbcsa BUAO3MIHA opMu
TpombouWuTiB Bif AMCKOMOAIOHOI A0 chepnyHoi 3 yTBO-
pHOBaHHSAM MCEBAOMOAIN i CKNeBaHHA iX — aaresis
TpomboumTis [3]. HeakTnBoBaHi TpomGoumTH — APIGHI
auckonodibHi kniTMHW diameTpom 2—-5 MKM, B HUX €
nepugepryHa YacTHa — rianomep, LeHTparnbHa YacTu-
Ha — rpaHynomep, Lo MiCTUTb rpaHynu. Ha ynetpactpyk-
TYPHOMY piBHi y CKNafi rianomepa BUSIBRSOTb eNeMeHTH
LMTOCKENeTa — MIKpOTPy6OUKM /i aKTUH-MIO3WHOBI KOMI-
neKey, WO BU3HaYaTb hopMy TpoMboumTiB y cTagii
CrOKOI0 Ta Npy akTuBaLii. TpomMGoLMTH MICTATb BENUKY
KinbKiCTb CEKPETOPHMX BE3VIKYN — TPOMOOLMTAapHI rpaHy-
v giametpowm Bi 200 HM go 600 Hm [4,5]. Po3pisHsoTb
Kinbka ix Tunie:

— Benuki anba-rpaHynu, ki MiCTATb rikonpoTeiHm
(chibpuHoreH, ibpoHekTuH, dakTop Binnebpanaa),
6inku, Lo 3B’A3y10Tb renapuH (hakTop 4 TpomMooUUTIB,
O TakKoX PEryntoe NPOHUKHICTb CYAUH, XeMoTak-
cuc HelTpodhinie Ta eo3nHodinis), akTopm pocty
(TPOMGOUMTapHWIA hakTop POCTY, TPAHCKHOPMYHUNIA
¢hakTop pocTy-B, akTop pocTy eHZOoTeNito CyAuH,
dhakTop pocTy eniTtenito, hakTop pocTy ¢ibpobnacTis,
iHCcyniHonoziGHMIA hakTop pocTy), hakTOpw 3ropTaHHs
(TpomBonnactuH, daktop V Towo) i TpombocnoauH,
Akuit 6epe yyacTb y npoLecax 3ropTaHHs KpoBi, 3ana-
NEHHS1, pereHepadii;

— WinbHi gensra-rpaHynu, wo mictate AP, ATO,
Ca?+, CepoTOHiH, ricTamiH;

— raMmMa-rpaHynu (nisocomu Ta MikponepoKcMcomu),
B SIKUX MICTATBLCA NPOTEONITUYHI pepmeHTy [4,5].

Mig yac akTuBaLii TpomGoumTIB BinbyBaETHCS BUKNL,
BMICTY rpaHyn Ha30BHi, Nicns Yoro npouec aktusauii
CTa€e He3BOPOTHWUM. BBaxaeTbes, WO AerpaHynauis
TpOMBOLMTIB € HEOOXIAHOK YMOBOHO A1 iXHBOT HACTYMHOT
arperauji [6]. Tomy Ans Bu3HaYeHHs YHKLIOHANbHOT
AKTWBHOCTI TPOMOOLMTIB BMBYAOTb CMIBBIAHOLIEHHS
Pi3HMX hopM TPOMBOLWTIB, KiNbKICTb OpraHen, LWinbHICTb
ynakyBaHHs rpaHys, xapakTep i KinbkiCTb BipPOCTKIB, LLO
YTBOPIOOTLCS.
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Y poboTax BiTYM3HAHMX HaYKOBLIB MOKasaHo, Lo
MOPJONOrivHNM CyBCTPaTOM YLLIKOMKEHHS TpOMOOLMTap-
HOro reMocTasy y xsopux Ha LU 2 Tuny 3 aptepiansHoto
rinepTeHsieto (Al') € KOMMNEKC yNbTPaCTPYKTYPHUX 3MiH
KMiTUH TPOMOOLINTIB, SIKIVA € PaHHIM NPEOUKTOPOM PO3BUT-
Ky cyamHHuX ycknagHeHs LU i Al [loBefeHo, Lo cTyniHb
MOPYLLEHHS TPOMOOLMTApHOTO reMocTasy 3anexas Bij
piBHS MAY Ta SIKOCTi [MiKEMIYHOMO KOHTPOTHO. Y XBOPWX i3
MAY BCTaHOBMNM YLUKOMKEHHS TPOMBOLIMTAPHOrO reMoc-
Tasy BHACMiAOK 3HaYyLLOro 3pOCTaHHS BMICTY akTMBOBA-
HUX, IerpaHyNbOBaHMX i arperoBaHnx TpomooumTis [7]. Y
Liesiknx poboTax nokasaHo, Lo yHKLLS TPOMOOLMTIB npw
LA 1 Tvny xapakTepusyeTbes NiABULLEHHSM CMIOHTaHHOT
arperalji, a TakoX NiaBMLLEHHAM arperaLlii TpomoouuTiB,
iHOYyKOBaHOi TPOMBIHOM, KOrTareHoM, apaxigoHOBOK KiIC-
nototo, agpeHaniHom a6o AP [2]. 3miHv BnacTueocTew
TPOMBOLMTIB NOTIPLLYOTL FeMOAMHaMIKY | NPU3BOASATb A0
poO3BUTKY MikpoaHrionarin, 3okpema [0 Hedponartii Ta
Hedpockneposy. OTxe, AOCNIMKEHHS MOPGONOTiYHNX
03HaK 30aTHOCTi TPOMOOLMTIB 40 akTUBaLl, iXHIX CTPyK-
TYPHUX | GOYHKUIOHANBbHKX 3MiH Ha TNi XPOHIYHOI rinep-
rnikemii — akTyanbHe MUTaHHs, Lo NoTpebye BUBYEHHS.

Merta po6otu

BuBUMTY ynbTpacTpyKTypHi 3MiHWM TpomBoumTiB y XBO-
pUX Ha LyKpoBui fjabet 1 i 2 TUNiB 3anexHo Bif piBHS
WwBmMAaKocTi kny6o4koBoi inbrpauii (LUKP) Ta ouiHnTu
MOXMMBICTb X BUKOPUCTAHHS SIK PaHHbOrO Mapkepa
nporpecyBaHHs AiabeTnyHOi XBOPOOU HUPOK.

Marepianu i meToAM AOCAIAKEHHA

Y pocnigxenHs 3anyumnu 37 ocib: 15 xsopux Ha LI 1
Tvny, 15 nauiexTis i3 LI 2 Tvny, 7 300poBrx 406POBOSb-
uiB. Kputepii 3anyyeHHst B 4OCTimKeHHS: HasBHICTb LI
1 Tuny, LA 2 tuny, Bo6poBinbHOI iHpopmMoBaHOi 3roau.

Kputepii BUKIIOYEHHS: BiAMOBA NaLieHTa, iHLWi B1aK
piabety (rectauinHui LU, BTopuHHMiA LI, naHkpeaTek-
ToMis1), Baxkkuin nepebir LI i oro rocTpi ycknagHeHHs
(niabeTnyHUin KeTOALMO03, KOMU, BaxKa Fnormikemis,
amnyTauii HwkHIX kiHuiBok), LI 1 Tuny (A1) i3 UKD
MeHwWe Hix 45 mn/xs/1,73 Mm% L 2 tuny (LUA2) i3 LK
MeHLLe Hix 45 mn/xe/1,73 m? BaXka CymyTHS nMaTonoris
(XCH NYHAIlI Ta IV ®K, rocTpuin KOpOHapHUI CUHAPOM,
TPaH3MTOpHa iLleMiYHa aTaka 3a OCTaHHi 6 MicsLiB, rena-
T B i C, BariTHICTb).
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Habip nauieHTis 3giiicHunu Ha 6a3i BCIM «KniHika
meauyHoi akagemii» O3 «MAy, BipaineHHs eHOokpu-
Honorii y 2017 p. XBopux NOZinunu Ha 3 rpyni 3anexHo
Bia piBHA LUK®: rpyna 1 — LLUK®D 90 mn/xs/1,73 m?i BinbLue
(n = 10); rpyna 2 — LLUK® 89-60 mn/xe/1,73 m? (n = 10);
rpyna 3 — LWK® 59-45 mn/xs/1,73 m? (n = 10). Y KOXHIN
rpyni Buginunm i nigrpynu: nigrpyna 1 — xsopi Ha LA 1,
nigrpyna 2 — xsopi Ha L2, ski npeactasneHi piBHAMM
YyacTrHamu B KOXHIN rpyni — no 5 ocib. pyna KoHTponto
CyTTEBO He Bifpi3HANacs 3a Biko-CTaTEBMMM XapaKTepuc-
TWKaMW BiZ, rpyn AOCHIIKEHHS, LLO Aano 3MOry KOPEKTHO
iX NOPIBHIOBATM 3@ iHLLMMW NapameTpamu.

[ocnigXeHHa BMKOHanNM BiANOBIAHO A0 €TUYHMX
npuHUMniB MenbCiHCbKOI AeknapaLlii 3 403BOMYy KOMICii
3 Gioetvkn 03 «[HinponeTpoBcbka MeanMyHa akadeMist
MO3 Ykpainny.

lMoBepXHeBY LIMTOAPXITEKTOHIKY (hOPMEHMUX enemMeH-
TiB KPOBI 1 arperatoyTBOPEHHS BUBYMIM Y BEHO3HIN KPOBI
3a fonomoroto mikpockona Jliomam -2 («TOMO», PO) y
pexumi pasoBoro KOHTPACTY, BUKOPVUCTOBYHKOUM NPUCTPIN
K®-5 («JTOMO», PO).

[ins ynbTpacTpyKTypHOro aHaniay TpoMbouuTie 5 mn
BEHO3HOI KPOBi LeHTpUYryBany B renapuHi3oBaHin
npoGipui B pexxumi 900 06/xB npoTtsirom 15 XBUAMH Npu
Temnepartypi 22 + 2 °C. ®pakuito 36arayeHoi Tpomboum-
TaMu nnasMu nepeHocunm y npedikcauiiHuin posynH (y
cnisBigHoLeHHi 1:5), sakuit mictug 0,1 % po3unH rmioTa-
posoro anbgerigy («SPIy», CLUA) B 0,1 M cocchaTHomy
6ydepi (pH 7,4) 3a kimHaTHOI Temnepatypu. Yepes 30
XBUMNWH cycneHsito LenTpudyrysanu npu 3000 o6/xs
npotsarom 10 xunuH. Ocag i3 TpoMboLmTaMy BUKOPUCTO-
ByBanu Ans BUrOTOBMEHHS CycreHsii Ans JOCNimMKEHHS
Hapani BignosigHO Ao pekomeHgauin C. L. Sawatzke,
C. Solomons [8]. 3pasku npoTsirom 2 roavH goikcyBanvi npu
+2°C y 3 % po34uHi rnoTapoBoro anbaerigy, BUrotoere-
Homy Ha 0,2 M chocchatHomy Bydpepi (pH 7,4). Matepian
nepeHocunu ans noctgikcaii B 1 % 3abydepenni
(pH 7,4) po3umnH Tetpokeuay ocmito («SPIy, CLUA) Ha 1
roguHy. 3HeBOAHIOBaNY 3paskyl 3a AOMOMOrOH NPOMiNeH-
OKCWZY B PO34MHAX i3 KOHLIEHTpaLlieto, KoTpa 3pocTae.
[ina BUroTOBREHHSA enOKCUAHMX BnoKiB BUKOPUCTOBY-
BaM KOMMO3WLiK0 enoHapanauT. 3piay KOHTpacTyBamm
3a PeliHonbACOM 3a KiMHaTHOI TeMnepaTypu npoTsroM
30 xBunmH. JocnigXeHHs1 BUKOHaNM 3a OONOMOrow
TPaHCMICIMHOrO enekTpoHHoro mikpockona MEM-100-01
(«SELMI», Ykpaina) npu Hanpy3i npuckoperHs 65-90 kB
i nepBUHHMX 36inbLueHHsIX Big 2000 go 20000. 3aranom
€rMeKTPOHHOMIKPOCKOMIYHE [OCHIIKEHHS! BUKOHAmNM 3a
CTaHpapTHor cxemoto [9,10].

PesyAbTati

Y xBopwx Ha LI 1 Tvny y rpyni 1 3a 4ONOMOroO TpaHCMi-
CiliHOT €neKTPOHHOT MIKPOCKOMiT BU3HAYMMM MOMITHY aKTh-
BaLlito TPOMOOLMTIB: YacTka akTMBOBAHMX POpM He Byna
MEHLLIE, HiXX HeaKTUBOBaHMX KMiTWH. CriocTepiran BENvKy
KinbKiCTb arperoBaHux i AerpaHynboBaHUX TpOMBoLMTIB
YHacnigoK BMBINbHEHHS NepeBaxHO anbga-rpaHyrn, ki
y CBOEMY CKnafi MOMiK YMCNeHHMX BinkoBUX Momekyn
MiCTATb pibpuHoreH i dakTop Binnebpanga. Y cknagi
TPOMBOLMTAPHOTO NyITy BUSIBUMW MOOAUHOKI hopMu Ki-
TWH i3 CyTTEBUM AncHanaHcoM anbga- Ta Aensra-rpaHyrl,
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a TaKoX 3MiHaMW y BMICTi Ni30COM Ta ynbTpacTpyKTypi
MITOXOHAPIN. Lie Bka3ye Ha 3any4yeHHs MexaHiamiB yTpu-
MYBaHHS ienkTa-rpaHyn y Tpombonnasmi, Lo 3anobirae
BUBINIbHEHHIO HemeTaboniyHoro AT, ALl®, cepoToHiHy
i kanbLjto y kpoB xBopux Ha LA 1 tuny 3a ymos LLUK®
290 mn/xe/1,73 M? Ha TNi MiABULLEHOTO PIBHA Hanpyru
rpaHynsipHOro anapaty TpoMbouwTiB, SKWiA BiONOBIAAe
3a peanisaujto TpombouuTapHoro remocrasy. Cnocre-
piranu HeBenwuKy KinbKiCTb parMeHTiB TPOMOOUMTIB i
ncesgonogin (puc. 1).

Y xBopux Ha L 2 tuny rpynu 1 cnoctepiranu
BENWKY KiNbKICTb YaCTKOBO AerpaHynboBaHUX KMiTUH i3
peLuTkamm nabinbHWX rpaHyn nig umutonemoto. MNopsg 3i
YMMaroko KifbKiCTIO arperoBaHunx TpOMOOLMTIB BU3HA-
YUMK NOSABY BESUKUX CAEPUYHUX (DOPM i3 HAsBHICTIO
HOBOYTBOPEHMX NCEBAOMNOAIN Ha MOBEPXHi, 03HaKamu
fdecTabinizauii 30BHilWHLOT MembpaHu Ta CyTTEBUM
PO3LUMPEHHAM BigKpWUTOI KaHanbLeBoi cuctemu. Kinb-
KICTb LWiNIbHKX TiNeub CyTTEBO MepeBuLlyBana BMICT
anba-rpaHyn. Takox cnoctepiranu iCTOTHe 3HMKEHHS
BMICTY HOpPMarbHUX AMCKONOAIOHNX TPOMOOLWTIB yHac-
NigoK piskoro 36inblIEHHs KiNbKOCTi ANCKOEXIHOUMTIB,
cthepouunTiB i chepoexiHouuTiB (puc. 2).

Y BEHO3Hil KpOBi Y cknafi LMpKyNALiiHUX arperaris
KPOBi BUSIBUIIM YAManY KifbKiCTb (PYHKLOHANbHO aKTUB-
HUX NONIMOPOHOAAEPHNX NEVNKOLMUTIB i3 PO3BUHYTUMU
NCeBLONOAIAMM, YACTIEHHUMM harocoMamu Ta iXHIMK
KoMmnekcamu 3i cneyndiyHuMmn N HecneuumiyHuMm
rpaHynamu. TpombouuTu arperatiB Oynu nepeBaxHo
HEBENMUKMMM 32 po3Mipamu, Lo BKa3yBarno Ha sBuLLa
PETpaKLii arperoBaHnx Mac yHacnifok CKOPOUYEHHS Lmn-
TONMa3mMaTU4HNX akTOMiO3UHOBKX KOMIIEKCIB.

Y xsopux Ha LI 1 Tvny rpynn 2 BUSIBANKM BENWKY
aKTVBaLilo TPOMOOLMTAPHOI NaHKW reMocTasy, YLIKO-
[DKEHHSI MOBEPXHEBWX BMAcCTUMBOCTEW epUTPOLMUTIB i3
3anyyeHHsIM Y NaTonoriYHni NpoLec NekouuTiB pis-
HUX TUNiB. YacTka akTMBOBaHUX TPOMOOLMTIB CyTTEBO
nepeBuLLlyBana piBeHb KOHTPOMbHOI FPynu, TaKOX Pi3ko
nigBuLLEHUM ByB piBeHb arperoBaHux i AerpaHynboBa-
HUX (POPM. YNbTPacTPyKTypHE JOCTimKEHHS NOKa3arno,
Lo YTBOPEHHS AerpaHyrnboBaHux opm BigbyBanocs
nepeBaxHO LUNSXOM BUBINbHEHHS anbda-rpaHyn,
YaCTKOBO — 3a Y4acTio AenbTa-rpaHys i BHacniaoK 3MeH-
LUEHHS1 BMICTY MITOXOHAPIN. Y cknagi TpoMboLmTapHoro
Myny KpoBi BUSIBUINN OBMEXEHY KiNnbKiCTb TPOMOOLMTIB
3 iCTOTHUM gucbanaHcom anbda- i aensTa-rpaHyn, a
TakoX 3MiHaMK y BMICTi Ni30COM Ta ynbTPacTpyKTypi
MiToxoHApil (puc. 3).

Y xBopux Ha LI 2 Tny rpynu 2 y BEeHO3Hil KPOBI Cro-
cTepirany YUCNEeHHI LIMPKYITIOOYI arperatit 3 HasiBHICTHO
BEJIMKOI KiNbKOCTi NOMIMOPOHOSAEPHUX NEAKOLUTIB i3
PO3BUHYTVUMM NCEBOMOAIAMM, YACTIEHHUMY harocomamu
Ta ixHiMu komnnekcamn. TpomboLwWTy arperatis CyTTEBO
MOCTYNanmcst BiNlbHUM LMIPKYMIOYMM hopmam 3a pos-
mipamu, O CBiAYMO NPO MOMIPHWIA CTYNiHb BTOPUHHOI
arperauii Ta peTpakuii arperatiB. Takox cnocTepiranu
nosiBy BENUKUX cdepuyHnX hopM i3 HasIBHICTIO HOBO-
YTBOPEHWX ncesaonogin (puc. 4).

KinbKicTb WiNbHKUX Tineub nepesuLlyBana BMICT
anba-rpaHyn, nisocomMy Ta MITOXoHApIl cnocTtepirany
Y 3HAYHO MEHLUIN KifIbKOCTi MOPIBHAHO 3 IHTAKTHUMU
TpombouuTamm. [JocnimkeHHs Nokasano HesHauHWiA BMICT
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Puc. 1. EnektpoHorpama TpomGoumTie xBopux Ha LI 1 Tuny rpynn 1
(LUK® 290 mn/xe/1,73 m?).

Puc. 2. EnektpoHorpama TpomGouuTie xBopux Ha LI 2 Tuny rpynn 1
(LUK® 290 mn/xe/1,73 m?).

Puc. 3. EnektpoHorpama TpomGoumTiB xBopux Ha LI 1 Tuny rpynn 2
(LLK® 89-60 mn/xe/1,73 m2).

~:‘:‘_- g

Puc. 5. EnektpoHorpama TpomGoumTie xBopux Ha LI 1 Tuny rpynn 3
(LUK® 59-45 mn/xe/1,73 M2).

210

NENKOUUTIB y CKNagHux TpombouMTapHux arperarax,
cepel HWUX nepeBaxanu HerTPOInbHi rpaHynoLmnTyH.
IxHs Mopdbororist ceigunna npo CYTTEBO NiABULLEHY
yHKUiIOHaNbHY aKTUBHICTb: LMTOMNa3Ma KniTUH xapak-
Tepu3yBanacs reTepoMOPHICTIO, KIITUHW Manu YUCTIEHH
nceBaonoAii, KinbkiCTb harocoM Ta ixHiX KOMNNEeKCiB 3i
crneumndivyHUMmM Ta HecneundidHMMK rpaHynamu byna

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

Puc. 4. EnextpoHorpama TpomGouuTie xBopux Ha LI 2 Tuny 2 rpynu
(LUK® 89-60 mn/xe/1,73 m2).

Puc. 6. EnextpoHorpama TpomGouuTie xBopux Ha LI 2 Tuny 3 rpynu
(LLK® 59-45 mn/xe/1,73 m2).

306iNbLUEHO0, BUABNAMM HE3PINi HenTpodinu. MoognHoki
€03MHOQINbHI FPaHyNoLMTV Manu 03Haku rinepakTueaLii
BHACIMiQOK YTBOPEHHS NCeBAOMNOAIN, 3HaYyLwoi Aedop-
MOBaHOCTI, pefyKLii OpraHen 3aranbHOro NPU3HaYeHHS.
CneundiyHi e031HOMINbHI rpaHynM po3TaLloByBanmucs
3 HE3HaYHO LWUMbHICTIO, YacTo Ha nepudepii KNiTuH i
cBiguMnM npo ixHio 3pinictb. OTxe, nopsg 3i 3miHaMm
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HENTpowinis, O XapakTepHi 4ns eHpoTeniansHoi Anuc-
dpyHKLii, 03HaK rinepakTyBaLii e03nHoINiB BkadyBanm
Ha PO3BUTOK BHYTPILUIHbOCYAMHHOIO 3ananeHHs, a ixHs
BiHOCHO HEeBenvKa KinbKiCTb Y CKNaji arperatis — Ha 06-
MEXEHHS y4acTi e03MHOQINIB ik a4anTUBHOTO Perynsro-
pa 3anasneHHs Ta ik areHTa No3akmiTMHHOro hibpuHoONi3y.

Y cknagi TpomboumTapHoro nyny xsopux Ha L
1 Tvny rpynn 3 nepesaxanut OpMMU 3 MOMITHUM AuC-
6anaHcom anba- i AensTa-rpaHyn, a Takox 3MiHamm
y BMICTi Ni30COM Ta ynbTPacTpyKTypi MIiTOXOHAPINA. Y
YuMmanin KinbkocTi BUSBNSANKU pparMeHT TPOMOOLMTIB i
PO3BMHEHI NCeBAONOAjT HA MOBEPXHi KMITWH. Y BinbLUOCTi
navieHTiB Mopdosorisi xpoMomepa TPOMOOLMTIB CBigUm-
na npo BMPa3HUI CTyNiHb NOpYLLEHb TPOMOOLMTapHOMO
remoctady. TakoX BCTAHOBWITN CYTTEBE YLUKOMKEHHS
yNbTPacTpyKTypy rianomepa BinbLiocTi TpoMbouuTiB.
Y cknapi 3baradeHoi TpomboumMTaMu dpakLii Kposi cro-
CcTepirany 3HKEHHS BMICTY HOPMarbHUX AVCKONOAIOHUX
TPOMOGOLMTIB YHACMIAOK Pi3KOTO 3pOCTaHHS KiNlbKOCTi
[AVICKoeXiHoLWTIB, cchepoLmTis | cpepoexiHoumTis (puc. 5).

lNopsig 3 BUCOKMM piBHEM arperariB BEHO3HOI KPOBi
Ta 3anyyeHHsM A0 iXHbOro CKragy 3MiHeHVX nenkoum-
TiB i epuTpPOLMTIB LA 06CTaBMHA CBIOYNTL MPO CYTTEBY
NaToreHeTUYHY ponb arperatoyTBOPEHHSI B PO3BUTKY
CYAVHHO-TPOMBOLMTAPHMX 3anarnbHUX i 4ECTPYKTUBHUX
yLKOMKeHb. HeobxigHo 3ayBaxuTu: arperatm MicTunm
HEBenvKi 3a po3mMipamu TPOMOOLMTK, L0 BKa3yBaro Ha
PO3BUTOK BTOPWHHOI arperawii BHacMigokK iX peTpakuii
Ta YTBOPEHHS YUCTIEHHUX TpOMBOLMTapHO-hiBPUHOBUX
3B'AA3KIB.

Y BeHO3Hiln KpoBi xBopux Ha LI 2 Tvny 3 piBHEM
LWK® 59-45 mn/xB/1,73 M? BU3HAYUMIU NigBULLEHWUIA
piBEHb arperaToyTBOPEHHS; 3a MOPCOIIOried BENuKi 3a
po3Mipamu LpKymioBasibHi arperatt Bidnosiganu CTpyk-
Typi CKnagHWX YTBOPEHb, LU0 MICTUAN epUTPOLMTM Ta
Pi3Hi TUMK NenkoumTiB. Benuka KinbKicTb GyHKLiOHaNBEHO
AKTUBHWX HEMTpOiniB i3 noniMopdHUMM sapamu Ta 3
PO3BUHYTUMY NCEBAOMOAISMM, YACTIEHHUMY (harocoMamm
Ta IXHIMU KOMMeKcamm 3 TPOMBOLIMTapHUMK FpaHynamm
CBifuMna npo akTUBHUI BHYTPILLIHBOCYAVHHWIA 3ananbHWi
npovec (puc. 6).

Ha po3BuTOK 3ananbHOro nNpoLecy Bkasdysana Takox
Yyumarna 4YacTka akT1BOBaHUX €031HOMINbHUX PaHyoLm-
TiB y CKnagi arperariB BEHO3HOI KPOBi Ta CyTTEBY JOMILLKY
epuTpouuTis. MNopsA, 3i 3HA4HO NiABULLEHIM PIBHEM arpero-
BaHUX TPOMBOLWTIB criocTepiranu nosisy BENMKWX chepny-
HUX POPM 3 HASIBHICTIO HOBOYTBOPEHWX NCEBAOMOAIN Ha
NoBepxHi, 03Hakamu AecTabinisaLji 30BHiLLHLOT MeMOpaHm
Ta CYTTEBVM PO3LLMPEHHSM BIiIKPWTOI KaHambLIEBOI CUCTe-
mu. MembpaHu kaHanbLiB YacTo 6ynv pparmMeHToBaHNMK,
LmToneMa TpomboLMTIB BTpavana CyLinbHICTb y AinsHKaXx,
LLIO KOHTaKTYBan# 3 iHLUIMMW KNiITUHaMK Y CKIagj arperaris.
TpomboumMTM ¥ pi3HKX 3a po3Mipamm arperatax Masnm 03-
HaKkw piskoi peTpakuii, 4acTo ixHi MemBpaHwn 3nuBanmcs,
30epexeHi 4iNsHKK LWinbHO KOHTaKTyBanm Mix coboto abo
3 (hibprHOBMMY CTPYKTypamu Nobnuay arperaris.

06roBopeHHA

LlykpoBuii giabeT — nonynsLiiiHa 3arpo3a, Lo NpraBoauThL
[0 paHHbOI iHBaniau3aii Ta 30inbLUeHHs NeTanbHOCTI,
OCHOBHO NPUYUHOKO SIKVIX € Mi3Hi CYAWHHI YCKMaaHEHHS,
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nepeayciv giabetuuHa Hedhponarisi 3 PO3BUTKOM XPOHiY-
HOI HMPKOBOI HegocTaTHOCTI [11]. XapakTepHuin nepebir
LiabeTnyHoi xBopobu HMPOK y XBOpUX Ha LI nonsrae B
MOCTYMOBOMY HAaPOCTaHHi anbOyMiHypii Ta 3HVKeHHi LLIKD,
SKi BUKOPWCTOBYIOTb K KpUTEpIT Nig Yac BU3HAYEHHS
CTafif XpOHi4HOI HMPKOBOI HepocTaTHocTi [12]. Hesapo-
BiNbHi pe3ynbraTi MikyBaHHS NaLieHTIB i3 AiabeTuyHoO
HedponarTieto NoB’s3aHi 3 TpuBanuM 6e3CUMNTOMHUM
nepebirom Ta Ni3HbOK AiarHOCTUKOK, TOMY CBOEYACHUI
MOHITOPUHTI OYHKLT HAPOK Mae BUpiLLanbHe 3HA4YEHHs
y XxBopux Ha LI Ans BU3HaYeHHS no4YaTkoBMX MPOSIBIB
YLUKOZKEHHST CDYHKLIT HAPOK.
MpOTArom OCTaHHIX POKIB BU3HAYMMN XapaKTep 3MiH
i CTPYKTYpYy B3a€EMO3B’I3KIB Mk Mapkepamu eHpoTe-
nianbHOI AMCAYHKUIT Ta MOPONOriYHNMK O3HaKaMU
YLWIKOPKEHHS TPOMOOLMTAPHOI NaHKN reMOoCTagy 3anexHo
Bif, CTYMeHsl KoMneHcaLii rmikemii, BpaxoBytoumn piBeHb
anbbymiHypii y xBopux Ha LI 2 tuny [13]. BnacHi pe-
3yrbTaTy, a TAaKOX pesynbraTii 3aKOPAOHHUX JOCTIAHVKIB
BKa3yloTb, L0 MOPCOMNOriYHi 03HaKV NOPYLLIEHHS CyaNH-
HO-TPOMOOLIMTAPHOrO remMocTady € HalbinbLL paHHIMK
Ta iHopMaTUBHUMK AN AiarHOCTUKW YLLKOKEHHS
eHpoTenianbHoi QyHKUTy xBopux Ha LI 2 tuny [1,3,14].
KinbkicHa xapakTepucTika MopdonoriyHux ocobnu-
BOCTEN TPOMOOLMTApHOrO remocTasy, Lo HaBedeHa B
nonepegHix pobotax [15,16], nokasana HavpaHiLLi nposiBu
YLLIKOKEHHS! CTPYKTYpU TPOMOOLMTIB, sIKi BifbyBatoThCs
32 YMOB HOpPMarnbHOMO PIiBHSA LUBWUAKOCTI Kiy©o4KkoBOI
pinbTpavii y xopyx Ha LI 1§ 2 Tvnie. Tak, 4oBeAeHO, Lo
niaBULLEHa AerpaHynsiuis anbda-rpaHyn i 30inbLeHHs
BMICTY LMPKYNALIAHNX TPDOMBOLIMTapHUX arperartiB Ha T1i
CyTTEBOI aKkTMBaLlii TPOMOOUMTIB 3a rianiHOBUM TUMOM €
Hal4yTNMBILLIMMM O3HaKaMV NOPYLLEHHS remocTasy B na-
LieHTiB 63 KMiHiYHKX 03HaK AiabeTNYHOT XBOPOOM HUPOK.
3a pesynsratamu JOCMIMKEHHS, CTyniHb NaToMop-
¢honoriyHmnx 3miH TpombouuTie y xBopux Ha LI 2 Tuny
nepeBuLLYE Takui y rpyni xBopux Ha LI 1 tuny. 3 nporpe-
CyBaHHsAM AiabeTnyHoi Hedoponartii cnocTepiranu cyTTese
nornmbreHHs nopyLueHb TPOMBOLUTAapHOTO reMocTasy 3
3anyYeHHsIM yrNbTPaCTPYKTYPHUX YLUKOMKEHb EPUTPOLIM-
TiB | NEMKOLMTIB, MACMBHOIO AErPaHymsiLiieto TPOMOOLWTIB,
YTBOPEHHSAM YMCIIEHHUX CKNaZHUX TPOMOOLMTapHMX
arperaris, YLLiNbHEHHSAM KOPENSLiNHNX 3B’ A3KiB MiX Oinb-
LUiCTIO MOPCONOriYHKX NapaMeTpiB, LLO XapaKTeprayoTb
remocTaTuyHui npodoinb y xsopux Ha LA 12 Tunis. Han-
BaXKIUBILLUM MiACYMKOM LibOro LKy AOCHIMKEeHb CTano
[0BE[EHHS, Lo MOPdOroriyHi 3MiHM TpoMBoLMTapHOro
remocTaay y xsopux Ha LI] BinOyBatoTbCs Le 40 KNiHIYHUX
NposiBiB AiabeTUYHOT XBOPOOM HUPOK i YiTKO KOPENHOKOTh i3
rmnbuHoto pjabeTnyHoi HedoponarTii Ha eTanax ii PO3BUTKY.
BnBYEHHS B3aEMO3B'AA3KY MiXK KOMMIEKCOM KiHi-
K0-nabopaTopHuX napameTpiB, L0 XapakTepusyrTb
(yHKLjt0 HMPOK i NinigemiyHMin Npodinb y XBOpMX Ha
LA 1 tuny, koTpe 3giicHeHe pariwe [7,13,15,16], no-
Kasano, Lo Ha Cy4yacHOMY piBHi KMiHIYHOT MeauLuHu
us npobnema noTpebye HOBUX AiarHOCTUYHMX NiAXOAIB.
3'sicyBanocs, Lo BUKOPUCTaHHS TiNbKW KoMMekcy nabo-
paTOpHWX NapaMeTpiB, ki XapakTepU3yloTb CTaH HUPOK
i ninigemivyHnMin npodinb 3 aHaMHECTUYHUMU SaHUMK
ANS BU3HAYEHHS MOYaTKOBKX NPOSBIB (PYHKLIOHANBHOT
HECTPOMOXHOCTI HUPOK, He € [OCTaTHIM. 3a Lyx ymoB
NpPeaMeTOM HayKoBOI AWCKYCIi CTano NUTaHHS Npo Te,
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HaCKifNbK1 3MiH1 TPOMBOLIMTAPHOTO reMocTasy MOXYTb
OyTv HaZiIHUM KpuTepieM AN MPOrHO3yBaHHS PO3BUTKY
nopyLUeHb (YHKLIT HUPOK, ane NOPIBHSAHHS LIMX 3MiH Npu
piaHux Tunax LI sanexHo Big LLUK® Ha ynsTpacTpykTyp-
HOMY PiBHI JOHWHI BiOCYTHE.

Y pesynbrati poboTn 3'cyBanu: 3 NPOrpecyBaHHAM
YLIKOMKEHb (iNbTPaLifHOT (YHKLiT HUPOK NigBULLYETLCS
CTYMiHb YLUKOMKEHHS MeMBPaHHUX CTPYKTYp TpomboLm-
TiB, 36iMbLLYETLCA KiNbKICTb 03HAK rinepakT1saLlii TpoMm-
BoumTiB i YacTka HE3BOPOTHO TPAHCAOPMOBAHHX KMITHH.
BusiBunu cyTTeBiLLi 3MiHU TPOMGOLMTAPHOTO remocTasy
y xBopux Ha LI 2 Tvny nopisHsHO 3 xBopumun Ha LI 1
TMny. BusHaunnu, wo mopdonoriyHnm cybeTpaTom yiu-
KOmKeHHs TpomBoLmTapHOro remocTasy y Xsopux Ha LI
12 T1niB € nocuneHHs gecrabinisadii TpombouMTapHUX
MeMbpaH, MaciBHe arperatoyTBOPeHHs 3 NepeBaaHHAM
YLWiNbHEHWX arperatiB pi3HUX po3mipiB, 3amyyeHHs Ao
IXHBOrO CKnagy He3BOPOTHO AedOPMOBaHUX epUTPO-
UWTIB | aKTMBOBAHWX NENKOUUTIB, AucbanaHc WinbHOCTI
ynakyBaHHs anbca-, aeneta- i nambaa-rpanyn. Omxe,
Ha3BaHW ynNsTPaCTPYKTYPHUIA KOMMMEKC 3MiH MOXHa
BBaXaTW paHHIM MapKepOM NporpecyBaHHst AiabeTn4Hoi
XBOPOOY HUPOK y xBOpux Ha LI 112 Tunis.

Ha BigmiHy Big nonepeaHix BnacHUX AaHvX i pesynb-
TaTiB iHLUMX JOCNIAHWKIB, Y L pobOTi HaBeAeHi BinOMOCTi
MPO YNLTPACTPYKTYPHI NepedyaoBy KIITUHHWX | CYOKMITUH-
HWX KOMMOHEHTIB CYAUHHO-TPOMBOLMTApHOrO reMocTasy
y xopux Ha LI 1 i 2 TvniB y nopiBHANLHOMY acnekTi 3
aKLEHTOM Ha iXHbOMY MPOTrHOCTUYHOMY 3HAYEHHI LLOAO
nporpecyBaHHs AiabeTnyHoi XBOPOOU HUPOK.

BucHOBKU

1. 'Y xBopux Ha L] 1 Tvny 3 HOpManbHUM piBHEM
LUK® i 3 piHeMm LLK® 89—-60 mn/xs/1,73 m? arperatoyTBo-
peHHs BinbyBaeTbCs 3a TUMOM NEPBUHHOT arperadii, B
OCHOBI 5IKOi — (hOpMyBaHHs1 (DiOPUHOBMX MOCTIB Mix
MeMOpaHHUMK peLienTopamm CycigHix TpomoouunTis. Y
xBopux Ha LI 1 Tuny 3 pisHem LLIK® 59-45 mn/xs/1,73 m?
pO3BMBAETLCS BTOPUHHA arperawis 4yepes nossy [o-
[laTKOBMX peLenTopiB [0 ibpuHY, 3anyyeHHs maTe-
piany gerpaHynb0oBaHUX rpaHyrnoMepiB, MiaBULLEHHS
KOHLIEHTpaUi kanbLjto Ta akTMBaLil0 TPOMBOLMTapHMX
AKTOMIO3MHOBMX KOMMNEKCIB.

2.Y xopux Ha LI 2 Tvny 3 nokasHmkom LLK®D 90 mn/
x8/1,73 M? i BULLYE MOMIPHWIA CTYNiHb BTOPUHHOI arperawii
TPOMOOLMTIB CyNPOBOMKYETLCA PO3BUTKOM TianiHOBOrO
TNy MopdbonoriyHoi TpaHcdopmaLii TpombouuTie. 3
NpOrpecyBaHHAM YLUKOMXEHb (inbTpaLinHoi yHKLiT
HUPOK MOCWITIOKTLCS AecTabinisauis TpoMooLUTapHNUX
membpaH, MacuBHeE arperatoyTBOPEHHS! 3 NepeBaxaHHsIM
YLWiNbHEHWX arperatiB pisHUX po3MipiB, 3amyyeHHs Ao
XHBOrO CKIazy He3BOPOTHO 1ehOPMOBAHNX EPUTPOLIUTIB
Ta aKTUBOBAHWX NEVKOLMTIB.

3. Lle#t ynbTpacTpyKTypHUI KOMMIEKC MOXHA BBa-
XaTh paHHIM MapKepoM MpOrpecyBaHHs AiabeTnyHoi
XBOPO6Y HUPOK y xBopWX Ha LI 112 Tunis.

MepcnekTvBU NoaanbLUMX JOCHIAKEeHb NOB'A3aHi
3 aHani3oM B3aeMO3B'sI3Ky MiX KniHiko-nabopaTopHumm
Ta MOPCONONYHUMM KPUTEPISIMK, LLO BU3HAYaOTb CTaH
chyHKUii HMPOK, eHpoTenianbHOI yHKLUIi Ta Tpomboum-
TapHOro remocTasy y xsopux Ha L.
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[nsi paHHbLOI AiarHOCTVKY Ta NPOrHO3yBaHHs Nepebiry XpOHIYHOrO NEPUTOHITY HUHI FOCTPO NOCTaNOo NUTaHHS LLOAO CTBOPEHHS
ONTUMarnbHOI MOZES XPOHIYHOTO MEPUTOHITY Ta BUSHAYEHHS NOKA3HMKIB | TEMMIB NporpecyBaHHs ¢ibpo3y 04epeBUHM.

MeTa po60TH — OLHATY eheKTUBHICTL 3aCTOCYBaHHS Pi3HUX BapiaHTIB APEHaxy YePEBHOI NMOPOXHWUHW NPU CTBOPEHHI MO-
[Zeri XPOHIYHOrO NEPUTOHITY Ta BU3HAYNTU NOKa3HUKN (hOPMYBaHHS TOTaNbHOMO hibpo3y OYEPEBMHM B AMHAMILL MEPUTOHITY.

Marepianu Ta meToau. B ekcnepumenTi Ha 60 wypax Bikom 90 i i 3 Macoto 220—250 r MoaentoBanut XpOHIYHWA NEPUTOHIT
LUMAXOM BHYTPILLHEO004EPEBUHHOTO BBEAEHHS Yepes ApeHax XuBux Kynbtyp 6aktepint E. coli Ta 10 % kanoBoi cycneHsii
(0,5 mn Ha 100 1 Macu TBapWHM), @ TaKOX 3aCTOCYBaHHS Pi3HUX BapiaHTIB BCTAHOBMEHHS APEHaXIB YePEBHOI MOPOXKHUHM
AN NepUTOHearbHOro faBaxa 3 aHtucentukamu. Y 1 rpyni'y 20 Lypis ApeHax BCTAHOBIOBaNM nif BidyaribHM KOHTPOSIEM
4yepes KOHTpanepTypy Ha CMMHHIN NOBEPXHI Ta (hikCyBanu A0 NapieTanbHOi 04epEBUHU NO NpaBoMy drnaHky; B 2 rpyni 'y 20
LLypiB ApeHax BCTaHOBMOBaNM Nif BidyanbHUM KOHTPONEM Yepe3 NanapoTOMHY paHy Ta dikcyBanu [0 napieTanbHoi ove-
peBUHM No npasoMy raxky; y 3 rpyni y 20 LwypiB NpoBenu chine BBEAEHHS APEHaXy YepeBHOI NOPOXHUHN TPOaKapHUM
meTofoMm. Yepes 12 i 24 roguHn YepeBHy NOpoXxHUHY Tpudi npommeanu 0,9 % posunHom NaCl ta 50 % posunHom 6eTagnHy.
Bcim Lwypam BBogumv no 5 mn me3orento Ans 3anobiraHHs cnaikoyTBOPEHHIO Ta 3abe3neyeHHst (yHKLIOHYBaHHS ApeHaxiB.
Ha 2 po6y Beogunu 10 % kanosy cycnensito (0,5 mn Ha 100 r macy TBapuHm). Yepes 12 i 24 roguHn, 5i 12 gi6 ekcnepnmeHTy
30iACHWM MOHITOPUHT 3ananbHOMO NPOLECY O4EPEBUHM, BPaXOBYHOUM NENKOLMTO3 KPOBi. [Ns OLiHIOBaHHS epeKTUBHOCTI
Pi3HWX BapiaHTIB ApeHyBaHHs YepeBHOI MOPOXHUHM Ha 5, 7, 14, 30 i 60 foby BU3Ha4any LMTONOTYHWIA NPOdiNnb 3MMBIB 3
OYEPEBMHM LLYPIB, NETanbHICTb TBAPWH, KifIbKICTb HArHOEHUX PaH | MirpaLii ApeHaxis.

Pesynkrati. BctaHoBunm, WO MOAEenb XPOHIYHOTO NEPUTOHITY 3 MIATPUMKOK XPOHIYHOTO 3ananeHHsi Ta po3BUTKOM ¢hibposy
04epeBVHN BAANOCSH CTBOPWUTYU Tirlbkv MpW BCTAHOBMEHHI ApEeHaxy YepeBHOI MOPOXHWHM Mg BidyanbHUM KOHTPOMEM Yepes
KOHTpanNepTypy Ha CMIMHHI NOBEPXHi 3 M0ro ikcaLlieto no npaBomy hriaHKy 40 NapieTanbHoi o4epeBnHI. Y LIMX TBapuH BOanocs
LOCSIITY CTIKOrO TpMBarioro nemnkouutosy B Mexax 10,2—13,3 x 10%n, untonoriyHnii npodinb 3MMBIB 3 04EPEBUHI XapaKTepy-
3yBaBcs BiporigH1M 3binbLueHHaMm (p < 0,05) kinbkocTi chibpounTis Bi 7 40 60 406K ekcnepuMeHTy; 3 14 4OBW BUSBUNMW ICTOTHE
3MeHLLeHHs (p < 0,05) KinbkocTi MiTO3iB y Me3oTenioLmTax Ha T/i BiGHOCHO CTabinbHOI iXHBOI KinbkocTi. Ha 60 o6y ekcnepumeHTy
nig, Yac ricToNorYHOro AOCTiMKEHHS BU3HAYMIM BTPATY NOKPUBHOMO ME3OTENID, HA MOTOBLLEHI 6asarbHili MeMbpaHi o4epeBmHI
crocTepiranit PACHI HaNNacTyBaHHS BOMIOKOH CMOMY4HOT TKaHUHW; Y 3M1BaX 3 04ePEBUHI KinbKICTb Me30TENioLMTIB Mana 380poT-
HWiA KOpensLLiiHWIA 38’5130k 3i cTyneHem hibpo3y 3a NOKa3HUKOM 3pOCTaHHsIM KinbkocTi gibpoumtie B 1 Mm® (r=-0,98, p < 0,05).

BucHOBKM. Y Mi3Hix CTagisix ekcrnepuMeHTanbHOro XpOoHIYHOMO NEPUTOHITY 3 BCTAHOBIIEHHAM APEHaXy YEPEBHOI MOPOXHUHM
4yepes KOHTpanepTypy Ha CMWHHIA NOBEpXHi Ta dikcaLjieto 1oro npaBoro hriaHKy 40 napieTanbHOi OYepeBnHY B LLYpIB CMo-
CcTepiraeTbCs CTIMKWIA NerkounTos KpoBi B Mexax 10,2 x 10%n, y 3MuBax 3 o4epeBuHY BiabyBa€ETbCS 3MEHLLEHHS! KibKOCTi
MITO3IB y Me3oTenioumTax i 30inbLUeHHs! KinbKocTi hibpouuTiB, WO Aae 3MOry BBaXaTty Lii mapamMeTpy NoKasHUKamm po3BrTKy
andy3Horo ibpo3y o4epeBUHM.

9dPeKTUBHOCTL NPUMEHEHHA Pa3HbIX BapUAHTOB ApeHaXka 6pIoLLHOM NOAOCTH
Np1 cO3AaHUU MOAEAU XPOHMUECKOTO NEPUTOHUTA U ONpeAeAeHre NOKa3aTenen
TOTaAbHOro Gpubpo3a GpoLKHbI

A. B. Kebkano, A. O. Peiitu, B. B. TpaHuaa, M. A. KoHapaTiok

[N paHHel AMarHoCTUKY U MPOTrHO3MPOBaHUS TEHEHWS XPOHUYECKOTO MEPUTOHUTA CEroiHs OCTPO CTOWT BOMPOC CO3AaHMsl or-
TUMaITbHOW MOZENN XPOHUYECKOTO NEPUTOHUTA, ONpeaerneH1e nokasaTenei v TEMMOB NPOrpeccrpoBaHiis oubpo3a GPHOLLIMHBI.

Llenb pa6oThl — OLEHUTb 3hEKTUBHOCTL MPUMEHEHNS Pa3HbIX BapyaHTOB ApeHaxa GptoLLHON NONocTy Npy co3naHum
MOZENM XPOHUYECKOro NEPUTOHUTA U OMpeaeneHIe nokasaTenei hopM1poBaHIs TOTaNbHOro (hrbposa BproLLMHLI B AnHa-
MVIKe NepUTOHNTA.

Matepuansi u MeTogbl. B akcnepumerTe Ha 60 kpbicax BospactoM 90 aHer n maccomn 220250 r mopenmpoBarni XpoHUYeCckuii
NEPUTOHNT NyTEM BHYTPUOPIOLLMHHOTO BBEAEHMUS Yepes ApeHaXx XMBbIX KynbTyp 6aktepui E. colin 10 % kanoBoii cycneHanm
(0,5 mn Ha 100 r macchl XXMBOTHOIO), Takxe NMPUMEHSNN PasHbIE BapUaHTLI MOCTAHOBKM ApeHaa OptoLIHON nonocTv Ans
NepUTOHearnbHOro NaBaxa ¢ aHTUCeNnTUKoM. B 1 rpynne y 20 KpbIC ApeHax yCTaHaBNMBaNM Nog, BU3yarnbHbIM KOHTPOIEM Yepes
nanapoTOMHYH0 paHy 1 hrKCMpoBani K napueTanbHOM 6ptolwnHe no npasomy cranky; Bo 2 rpynne y 20 KpbIC ApeHax ycTa-
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HaBMMBanu Mof Br3yarnbHbIM KOHTPOINEM Yepes nanapoTOMHYH0 paHy ¥ dhvKCMpOBanK K napueTansHoi GpoLLvHe no npaBomy
cnanky; B 3 rpynne y 20 KpbIC NPOBEAEHO Crenoe BBeAEHME ApeHaka OpIoLLHOI NONoCTU TpoakapHsIM MeTogoM. Yepes 12 1
24 yaca bptoLuHas nonocTb Tpuxabl npombisank 0,9 % pactsopom NaCl n 50 % pacteopom 6eTaguHa. Bcem kpbicam BBOAUIM
no 5 mn mMe3orens Ans npeaynpexaeHns obpasoBaHus cnaek u obecneveHust PyHKLMOHMPOBAHWS [peHaxel, a Ha 2 CyTKu
Beoann 10 % kanosyto cycnenauio (0,5 mn Ha 100 r maccbl xuBoTHOrO). Yepes 12, 24 yaca, 5 n 12 cyTok akcnepumeHTa
MPOBOAMIM MOHUTOPWHI BOCMANMUTENBHOTO NpoLiecca BpioLLMHbI C yH4ETOM NenkoLmTo3a Kposu. [Ans oLeHKn 3heKTUBHOCTH
pasHbIX BapuaHTOB ApPEeHMPOBaHWs GPrOLLHONM nonocTv Ha 5, 7, 14, 30 1 60 cyTkv onpeaensnm LmMTonornieckuii npothuss
CMbIBOB C OPHOLLMHBI KPbIC, NTETANbHOCTb XUBOTHBIX, KONIMYECTBO HArHOEHHBIX PaH 1 MUrPaLio ApEHaKEN.

Pe3ynkraThl. YCTaHOBNEHO, YTO MOAENb XPOHUYECKOTO NEPUTOHNTA C NOAAEPKKOM XPOHNYECKOro BOCNANEHWs v pa3sutmemM
¢hrbpo3a GproLLIMHBI yaanoch Co3nath NULLL NPY YCTAHOBKE ApeHaxa bptoLLHO NONOCTY Mo BU3yanbHbIM KOHTPONEM Yepes
KOHTpanepTypy Ha CIMHHO NOBEPXHOCTY € ero domKkcaLmei no NnpaBomy driaHKy k napueTtansHon GpoLnHE. Y STUX KUBOTHBIX
yaanocb AOCTUYb CTOMKOTO ANMTENbHOTO neinkoumtosa B nepepax 10,2—13,3 x 109n, uuTonornyeckuin npodunb CMbIBOB
C OpIOLLIMHBI XapaKTepu3oBancs AOCTOBEpHbIM yBennyeHuem (p < 0,05) konuyecTea MUTO30B B Me30TeNuoLuTax Ha oHe
OTHOCUTENBHO CTabMNBHOTO UX KonuyecTaa. Ha 60 CyTku akcnepuMeHTa B XoAe rMCTONOrM4YeCcKoro 1CCneqoBaHns onpegeneHa
yTpaTa NoKPOBHOIO Me30TeNWs, Ha YTOMNLLEHHO 6a3anbHo MembpaHe GpHLLMHBLI OTMEYEHbI 0BUIBHBIE HATNIOXKEHISI BONIOKOH
COEAVMHUTENBHON TKaHW; B CMbIBax C GPIOLUMHBI KONIMYECTBO ME30TENMOLMTOB UMENO 0BPaTHYI0 KOPPENSALMOHHYHO CBSI3b CO
cTeneHblo rbposa no nokasaTento yBenuyeHns konudectsa gpubpountos B 1 Mm® (r = -0,98, p < 0,05).

BbiBogbl. Ha no3gHWx cTagmsix 3KCnepuMEHTanbHOrO XpPOHUMYECKOro NEPUTOHNTA C YCTAHOBKOW ApeHaa OptoLLHO NonocTu
4yepes KOHTpanepTypy Ha CIVHHOM NOBEPXHOCTM M (hnKCaLmMen ero NpaBoro dnaxka k napueTanbHon OpOLLMHE Y KpbIC UMEET
MECTO CTOMKMI neiikounTo3 kposu B npegenax 10,2 x 1091, B cMbiBax ¢ OPHOLLMHBI OTMEYEHO YMEHBLLEHWE KONMYecTBa
MUTO30B B ME30TENMOLMTAX 1 YBENNYEHME KonuyecTa ombpOoLIMTOB, YTO MO3BOISET CYATATb 3TV NapamMeTpbl NokasaTensMu
pa3BuTHS auddy3sHoro prdposa GproLLINHLI.

The effectiveness of the use of various options for drainage of the abdominal cavity
in creating a model of chronic peritonitis and the determination of indicators of total
peritoneal fibrosis

A. B. Kebkalo, A. 0. Reiti, V. V. Hrianyla, M. O. Kondratiuk

For the early diagnosis and prognosis of chronic peritonitis, today there is an urgent need to create an optimal model of chronic
peritonitis, to determine the indicators and rates of progression of peritoneal fibrosis.

The aim is to evaluate the effectiveness of using different options for drainage of the abdominal cavity when creating a model
of chronic peritonitis and determining the indicators of the formation of total peritoneal fibrosis in the dynamics of peritonitis.

Materials and methods. In the experiment on 60 rats aged 90 days, weighing 220-250 g, chronic peritonitis was simulated
by intraperitoneal injection of living cultures of E. coli bacteria and 10 % of fecal suspension (0.5 ml per 100 g of animal weight)
through the drainage, as well different options for setting abdominal drainage for peritoneal lavage with an antiseptic were used.
In group 1 in 20 rats, drainage was inserted under visual control through a laboratory wound and fixed to the parietal peritoneum
on the right flank; in group 2 in 20 rats, the drainage was inserted under visual control through the laboratory wound and fixed to
the parietal peritoneum on the right flank; in group 3 in 20 rats, blind insertion of abdominal drainage by trocar was performed.
After 12 and 24 hours, the abdominal cavity was flushed three times with 0.9 % NaCl solution and 50 % betadine solution. All rats
were injected with 5 ml of mesogel to prevent the formation of adhesions and ensure the functioning of drains, and on the 2" day
10 % fecal suspension was administered (0.5 ml per 100 g of animal weight). After 12, 24 hours, 5 and 12 days of the experiment,
the peritoneal inflammatory process was monitored taking into account blood leukocytosis. To evaluate the effectiveness of various
abdominal drainage options, on the 5", 7%, 14", 30", and 60" days, the cytological profile of the washes from the peritoneum of
rats, the lethality of animals, the number of festering wounds and the drainage migration were determined.

Results. It has been established that a model of chronic peritonitis with the support of chronic inflammation and the devel-
opment of peritoneal fibrosis was created only by inserting abdominal drainage under visual control through counteraperture
on the back of the surface with its fixation along the right flank to the parietal peritoneum. In these animals, stable long-term
leukocytosis was achieved in the range of 10.2-13.3 x 10%, the cytological profile of the peritoneum washes was characterized
by a significantincrease (P < 0.05) in the number of mitoses in mesotheliocytes against the background of their relatively stable
number. On the 60™ day of the experiment, the histological examination determined the loss of the integumentary mesothe-
lium, abundant overlap of connective tissue fibers was observed on the thickened basement membrane of the peritoneum;
in the washes from the peritoneum, the number of mesotheliocytes inversely correlated with the degree of fibrosis following
the increase in the number of fibrocytes in 1 mm? (r =-0.98, P < 0.05).

Conclusions. In late stages of experimental chronic peritonitis with the insertion of drainage of the abdominal cavity through
conteraperture on the dorsal surface and fixation of its right flank to the parietal peritoneum in rats, persistent blood leukocytosis
occurs within 10.2 x 1091, in the washes from the peritoneum there is a decrease in the number of mitoses in mesotheliocytes
and an increase in the number of fibrocytes, which allows us to consider these parameters as indicators of the development
of diffuse peritoneal fibrosis.

XPOHIYHMIN NEPUTOHIT — 3aXBOPIOBAHHS, L0 XapakTe- HUMU chakTopamu; 3aBepLLyETLCS DIGPO30M O4EPEBUHM,
PU3YETLCS 3anasibHYMM 3MiHaM B O4EPEBWHI, SIKi MOXYTb wo nporpecye [8,19,24,25]. HanbinbLuoto npobrnemoto
6YTVW CNpUYMHEH IHGheKLiHMMM, aBTOIMYHHUMM 260 XiMid- 3aBEpLUEHHS XPOHIYHOTO NEPUTOHITY € TOTarnbHUN CKIle-
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pO3 O4EpPEBWHY, KU CTAE FOMOBHOK MPUYMHOK (OYHK-
LioHanbHOI HeOCTaTHOCTI NepuTOHeanbHOI MemBpaHu
i NepeLLKoaol0 ANt BUKOHAHHS eDeKTUBHOIO, XUTTEBO
HeobxigHoro gianidy [20]. Tomy paHHs giarHocTvka Ta
npodinakTMyHa eniMiHaLis YMHHUKA 3ananeHHs, SKui
CTa€e NPUYMHOK XPOHIYHOTO NEPUTOHITY, € NPIOPUTETHUM
nUTaHHAM BaraTbOX AOCMIAHWLBKUX LEHTPIB Yy CBITI
[17,18,27,28]. LieBi meToan nikyBaHHs, ki 6 gaBanm
3MOry MOBHICTIO BiZHOBUTU (PYHKLiOHamNbHI MOXMUBOCTI
OYEPEBVIHN Y XBOPUX HA XPOHIYHII NEPUTOHIT, HWHI Jyxe
obmexeHi [2-7,26]. OTxe, CTBOPEHHSI ONTUMAsbHOI
Mozerni XPOHIYHOrO MEPUTOHITY Ta BU3HAYEHHS TeMNIB
nporpecyBaHHsl )ibpo3y 04YEpPEBUHU € aKTyarnbHUMK,
OCKifTbK/ 3MOXYTb PO3B’A3aTU MUTaHHSA pPaHHbOI AiarHo-
CTUKU Ta NMPOrHO3yBaHHs! nepebiry 3axXBOPIOBaHHSI.

MeTta pobotu

OUiHUTN eeKTMBHICTb 3aCTOCYBaHHS Pi3HWX BapiaHTiB
APeHaxy YepeBHOI MOPOXHWUHK NPU CTBOPEHHI Mogeni
XPOHIYHOIO NEPUTOHITY Ta BUSHAUMTY MOKa3HWKW hopMyBaH-
Hs1 TOTanbHOro (hibPO3y O4EPEBNHY B AVHAMILI NEPUTOHITY.

Marepianu i MeToAH AOCAIAKEHHA

[ins excnepyMeHTanbHOrO MOLEMOBAHHS XPOHIYHOTO fe-
puToHiTY B3snm 60 wypis Bikom 90 ai6, macoro 220-250T.
ExcnepymeHTansHe BiATBOPEHHS XPOHIYHOTO NEPUTOHITY
3Mi/ICHIOBaNM LLNAXOM BHYTPILUIHBOOYEPEBUHHOMO BBE-
LIeHHS Yepe3 ApeHax X1BKX KynbTyp 6akTepiit E. coli Ta
10 % kanosoi cycnenaii (0,5 mn Ha 100 r macu TBapuHM),
a TaKoX 3aCTOCyBaHHS Pi3HUX BapiaHTIB BCTAHOBMEHHS
[peHaxiB YepeBHOI NMOPOXHMHK, siki 6 cTBOptOBaNM on-
TUMarnbHUA JOCTYN A0 BCiEi NOBEPXHi O4EPEBUHU ANS
BVKOHaHHSI NepUTOHearbHOrO NaBaxa 3 aHTUcenTukamu
Ta 3abe3nevyBany hopMyBaHHSI HAMEHLLOI KiNlbKOCTi
cnavok. EkcnepumeHT 3giicHWnun, JOTPUMYHOYNUCE Aun-
pekTVB €BPONENCHKOI KOHBEHLIT 3 3aXMUCTy TBapWH, WO
BVKOPUCTOBYHOTLCS 3 EKCNEPUMEHTANBHUMM Ta iHLLIMMU
HaykoBumu Linamu (M. CTpacbypr, ®paHuis, 2004). ing
CTBOPEHHS Ta TpWBamnoi NiATPUMKMA XPOHIYHOTO nepw-
TOHITY 3aCTOCyBany pisHi B1AW BCTAHOBMNEHHS ApEHaXxiB
YEpEeBHOI MOPOXHWHY, SKi hopmyBanu 6 onTUManbHUI
[OCTyN [0 BCiei NOBEPXHi 04epeBUHN ANS 3AINCHEHHS
NepUTOHEArbLHOTO NaBaxa 3 aHTUCEeNTUKammK Ta 3abes-
nevyBanu popMyBaHHS HAWMEHLLIOI KifIbKOCTi CManok.
[OpeHax — MXB Tpy6ka piametpom 3 MM i3 Gi4HUMYK
oTteopamu. OnepaLlii BUKOHyBanu B acEnTUYHNX yMOBAX
nig iHranauintHuM edipHUM HapKo3oM i3 NoKanbHO
micLieBoto iHdinbTpaTHBHOW aHectesielo 0,5 % po3unHy
NOHrokaiHy. 3anexHo Bif BUAY BCTAHOBIEHHS APEHaxy
YEpPEBHOI MOPOXHMHY TBAPUH MOAINMUIM Ha 3 rpynu:

| rpyna — 20 TBapuH, B SKUX APEHAXK YEPEBHOT MOPOX-
HVHW BCTAHOBIIOBANN Mif BidyanbHUM KOHTPOINEM Yepes
KOHTpanepTypy Ha CMUHHIA NOBEPXHi Ta cpikcyBanu o
napieTanbHOi 04epeByHU Mo NpaBoMy oraHky;

Il rpyna — 20 TBapwH, SKUM OpeHax YepeBHOi Mno-
POXHUHW BCTAHOBIIOBANN Mif Bi3yanbHUM KOHTPOMEM
Yyepes nanapoToMHy paHy Ta GikCyBanu 4o napieTanbHol
O4EPEBVHY NO NPaBOMY (hraHky;

Il rpyna — 20 TBapwH, SiKMM BUKOHaMNW Crine BBEAEHHS
[peHaxy YepeBHOI MOPOXXHWUHW TPOAKapHUM METOLOM.
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Micna 3aBeplueHHs nNpoueaypy YepeBHY MOPOX-
HUHY NPOMMBanNM PO3YMHAMU aHTUCENTUKIB, yLUMBaIu
MOLLAPOBO Harmnyxo. Haknaganu UMpKynsipHy acenTuyHy
MOB’AA3KY, 3aXONMOKYM AiNgHKy nicnsgonepauinHoi paHu
Ta Micus BUXofy ApeHaxy, 0bpobnsanm aHTucenTrkamu.
[ns nigTprMyBaHHA XPOHIYHOTO 3ananeHHs o4epeBnHI
BCIM MiQ4OCNIAHMM TBapMHaM Yepes3 ApeHaxi BBOAWIIN
XWBi KynbTypu 6akTepiii E. coll.

Yepes 12 i 24 roguHu Bif novatky eKCNepUMEHTY
YepeBHY MOPOXHWHY TBAPUH YCiX rPyn TPUYi NpOMMBanM
45 mn dpisionoriyHoro posunHy Ta 5 mn 50 % posunHy
6etagnHy, a aAns 3anobiraHHs PO3BMTKY CMankoBOro
npouecy Ta 3abe3ne4eHHst BiflbHOro (hyHKLIOHYBaHHSI
[PEHaXIB Y YepPEBHY MOPOXHWUHY KOXHi 24 roguHu BBO-
amnu 5 mn mesorenio. Ha apyry poby yepes ApeHaxHy
Tpy6Ky BBOAMNYK 10 % kanosy CycneHsito, ABidi npodinb-
TpPOBaHy Yepe3 NoABIMHUI LWap Mapni, 3 Po3paxyHKy
0,5 mn Ha 100 r macy TBapuHU. KniHiYHi NposiBu po3BuTKY
NEPUTOHITY MOYMHANNCs Ha 6-8 roavHy Bif BBEeAEHHS
KanoBoI CycrneH3ii.

MoumHatoun 3 gpyroi nobu, Ans nepeBeneHHs ro-
CTPOrO NEPUTOHITY Yy XPOHIYHUIA i3 B'Anum nepebirom,
nifAoCniAHMM TBapuMHaM BUKOHYBanM LLOAEHHE MPOMU-
BaHHS YepeBHOI MOPOXHWHM 50 % po3ynHOM beTapnHy
B KOMOiHaLii 3 aHTuGioTKOTEpanietd (LedTpiakcoH
3 po3paxyHky 50 wmr/kr/goby). AHTuBioTUKOTEpanito
3icHIOBanK Tinbkn B nepli 3 gobu. [ns koHTponto
AVHAMIK/ 3anarnbHOro MpoLEecy B YEPEBHIA NOPOXHUHI
LLIOAEHHO BUKOHYBanM LMTOMOrYHE AOCMIMKEHHS nepu-
TOHeanbHOI piguHKU. MOHITOPUHT 3ananbHoro npouecy
0YEpeBUHM 3AINCHIOBANM, BPaxoBylO4M NENKOLMTO3Y
KpOBI, SIKWI BMU3HaYanu Yepes 12 i 24 roguHu, Ha 5 i
12 poby ekcrnepumeHTy. Mpu NENKOUMUTO3i MEHLLE HixX
15 x 10°n wypam gonatkoBo BBoAUM 1 % karnosy cy-
CreH3ito 3 po3paxyHky 50 mr/kr/no0y, a npy NokasHukax
noHag 15 x 10°n npogoBXyBanM NPOMUBaHHS YePEBHOT
NOPOXHWUHM aHTMcenTukoM. MounHatoum 3 12 gobwm,
[100aTKOBO KaroBy CycneH3ito He Beoaunu. OuiHiooum
e(heKTUBHICTb Pi3HWX BapiaHTiB ApeHyBaHHs, BU3Havanu
LIMTOMNOMYHMI Npodinb 3MUBIB 3 O4epeBUHM LLYypiB Ha 5, 7,
14, 3060 006y, NneTanbHICTb TBAPWH, KiNbKICTb HATHOEHNX
paH i mirpauin apeHaxis. EkcnepumeHT Tpueae 60 fi6,
Micns Yoro MiaAoCniAHWX TBapyUH BUBOAWIN 3 EKCEPU-
MEHTY LUMSIXOM OJHOMOMEHTHOTO FiNbAOTUHYBaHHS. Y
BVBEAEHMNX 3 EKCNEPUMEHTY LLYPIB (M0 5 TBAPUH Y KOXKHIN
rpyni) 3aiicHIoBanM MikpockoniyHe JOCTIIKEHHs o4epe-
BUHW, N5t IKOTO 3abupani LIMaTouKV TKaHUHU NepenHboi
YepeBHOI CTiHKM 3 NapiETanbHOK O4EPEBUHOIO, SKi (ik-
cyBanm B 10 % HeliTpansHomy cdopmaniHi, 3anveani B
napaciH; BUroTOBMEHI riCTONOrYHi 3pi3v 3abapenoBanu
remaToKCUITIHOM Ta €03MHOM.

Ha npoBeneHHs1 eKCnepUMeHTY oTpuManu [03Bin
komicii 3 nutaHb etk HMAMO imeni M. J1. Wynwuka
(npotokon Ne 4 Big 04.04.2016), Ha 3aBepLUEHY HayKo-
BO-gocniaHy po6oty «OnTumidavis MeToay NpoBeaeHHs
Ta npodinakTuka ycknagHeHb NepuToHeasnbHoro gianisy
Y XBOPMX Ha XPOHi4HY XBOPOOY HMPOK» KOMICist 3 NUTaHb
etukn HMAMO imeni M. J1. WWynuka yxBanuna pilleHHs,
LU0 BOHA BiAMNOBIAAE Cy4aCHUM ETUHHUM HOpMaM i MPUH-
Lmnam 34iNCHEeHHs KNiHIYHUX JOCNiMKEHb.

CratucTiyHe onpaLoBaHHs pe3ynkTaTiB 3iNcHI0Ba-
v y nporpami MS Excel 2010, 3actocoBytoun napame-
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Puc. 1. MopiBHAHHSA AMHAMIKV MOKa3HUKIB €DEKTUBHOCTI PiHUX BUAIB APEHaXY YepeBHOI NOPOXHUHM (B yCix rpaddikax: BepTUKanbHa BiCb — KiNbKiCTb LLYpiB, FOPU3OHTasbHA BiCh —

061 ekcnepuMeHTy).

TPWYHI METOAM CTATUCTUKW, a came KpuTepin CTblogeHTa
NS BU3HAYeHHs BipOriAHOCTI BiAMIHHOCTEN MiX Kiflb-
KICHAMM O3Hakamu, xi-kBagpart (X?) — Ans OLiHIOBAHHS
BiPOriAHOCTI Pi3HNLi MK SIKICHMM 03HaKaMmm, KoeiLieHT
kopensuii MNipcoHa — 4ns BCTAHOBNEHHS B3aEMO3B A13KIB
MK JOCTIDKYBaHUMW NapameTpamm.

PesyAbTati

Y pesynbrarti 4oCHimMKEHb BCTAHOBUIM, LLIO NPU CTBOPEHHI
eKcnepuMeHTasnbHOi Mofeni XPOHIYHOrO NEPUTOHITY 3
NiATPMMYBaHHAM XPOHIYHOrO 3ananbHoro mpouecy B
o4yepeByHi TpmBanum (npotarom 12 ai6) BBegeHHAM
aHTureHiB 10 % kanoBoi cycneHsii AuHamika nenkoum-
TO3y KPOBi 3anexuTb Bif BUAY BCTAHOBMNEHHS APEHaxXy
YepeBHOI NOPOXHUHW. Tak, ApeHax, WO BCTAHOBMEHWI
Mig Bi3yarnbHUM KOHTPOMEM Yepes nanapoTOMHy paHy 3
1oro ¢hikcaLlieto 4o napieTanbHOI 04EPEBMHM MO NPaBOMY
¢hnanky (8 Il rpyni ekcnepuMeHTanbHUX TBapuH), Ta crine
BBeLEHHS ApeHaxy TpoakapHum metogom (y Il rpyni
€eKCrepyMEHTarnbHIX TBapWH) NPU3BOAMMM IO CYTTEBOMO
36inbLUEHHS MOKa3HWKIB NEeNKOLMTO3Y KpOoBi Yepes 24 ro-
anHnTa 5 aié (p < 0,05), 3yMoBMO0YM Hapani neTanbHUA
pesynsTarT; Lie He BiAnoBiaano BUMOram LLOA0 CTBOPEHHS
MOZAENi XPOHIYHOTO NEPUTOHITY. Y MigAOCHiAHMX LwypiB |
rpynu, SKUM ApeHax YePEBHOI MOPOXHWUHN BCTAHOBMEHUI
nig BiyanbHAM KOHTPONEM Yepes3 KOHTpanepTypy Ha
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CMVHHI NOBEPXHi 3 110ro ikcaLieto no npaBoMy daHKy
[0 napieTanbHoi 04epeBMHM, MoYnHatoum 3 12 roguHn
€KCNepPUMEHTY, BAANocs JOCAITU CTIMKOro TpMBasnoro
nevikoumTo3y B Mexax 10,2—13,3 x 10%/n, wwo Bianosigano
BMMOraM LLIOJ10 CTBOPEHHS MOLENi XPOHIYHOTO NEPUTOHITY
(mabn. 1).

AHania epeKkTUBHOCTI Pi3HUX BMAiB BCTAHOBIIEHHS
[PEHaxy YEPEBHOI MOPOXHWHK B €KCMEepUMEHTANbHUX
LypiB CBIQYUTB: 3OINCHEHHS el MaHinynauii nig sisy-
anbHUM KOHTPOMEM Yepe3 KOHTpanepTypy Ha CrUHHIN
NOBEpXHi 3 (ikcaLieto 4O napieTanbHOi O4EPEBUHM NO
npaBoMy cbriaHKy CTBOPHOBANO onTUMarnbHi yMOBU Ans
BVKOHaHHS! NEPUTOHEAIbHOTO NMaBaka 3 aHTUCENTUKaMM.
Lle 3ymoBuno HanmeHLLy netanbHicTb cepeq TapuH |
rpynu, sika CTaHoBUMA B KIHLEBIN TOULi eKCepUMeHTY 3
(15,0 %) Bunagkn Ta 6yna CTaTUCTUYHO 3HAYYLLO MEH-
woto (p < 0,05), Hix cepep wypis Il rpynmn (16 — 80,0 %,
¥2=10,9, p <0,005) Ta lll rpynu (18 — 90,0 %, x?= 10,9,
p<0,001) (puc. 1-A). Y Bcix wypis Il Ta lll rpyn, ski 3arvHy-
VA MiZ Yac eKCNEPUMEHTY, KpiM BUPaXKEHOTO CMaikoBOro
npoLecy 3 pO3NUTM NEPUTOHITOM, Byniu HasiBHI 03HaKM
THINHOTO NNEBPUTY Ta EHZOKAPAMTY.

[MoWwKomMKEHHA ApeHaxHNX TPyboK B ekcrieprmen-
TanbHUX Wypis | rpynu 6yno pigwmm, Hix y wypis |l rpynn
(11(55,0 %) Bunaakis, 2= 11,9 p = 0,005) Ta wypis Il rpyru
(8 (40,0 %) Bunapkis, 2= 7,02 p = 0,005). Lie 3ymoBneHo
po3TalLyBaHHAM ApeHaXy Ha NepeHit YepesHil CTiHLi 3
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OpwuriHaAbHI AOCAIAXKEHHSA

Tabnuus 1. KinbkicHi NokasHWKW NENKOLMTIB KPOBI B LLYPIB y AVHAMIL MOLENbOBAHOIO XPOHIYHOTO NEPUTOHITY 3aNEXHO Bif BUY BCTAHOBIEHHS!

[pEHaxy YepeBHOi NOPOXHUHM, M £ m

Fpynu wypis TepmiH AocnigXeHHA NOKa3HUKIB NENKOLMTIB KpOBi

3 eKcnepuMeHTanbHUM

XPOHIYHUM NEPUTOHITOM

I rpyna (n = 20) 12,30 £ 0,49 13,30 £ 0,47
Il rpyna (n = 20) 5,20 £ 0,47 11,75 £ 0,49'
Il rpyna (n=20) 5,00 £ 0,47 19,90 £ 0,43?

KinbkicHui BMicT nenkoumTiB kpoBi, x10%/n

12,90 + 0,43 10,2+ 0,46
28,80 + 0,42! Bubynu
28,08 + 3,6? Bunbynu

*: pi3HNLA BIPOriAHa NOPIBHAHO 3 TEPMiHOM crocTepexeHHs 12 Ta 24 rogunn y rpyni Il (p < 0,05); 2 pisHnLA BiporiAHa NOPIBHAHO 3 TEPMIHOM CMOCTepeXeHHs 12 Ta 24 roguhn

y rpyni Il (p < 0,05).

Tabnuus 2. Moka3HUKM LATONOTIYHOTo NPoginto 3MUBIB 3 O4EPEBWHY B AVHAMILL PO3BUTKY XPOHIYHOMO NEPUTOHITY B WypiB | rpynu, og/mm®

m LiuTonoriynuit npodinb 3MuBIB 3 o4epeBuHM LWypiB | rpynu

Makpocbaru 225+1,1 22,7+1,1 239+0,8 246+15 23,1+0,9
MesoTeniouunTtn 25+04 23+04 2,004 1,4 £0,4'23 1,3+0,3"23
Heitpodpinu 78934 80,2 £ 3,1 83,2+3,3 80,2+3,4 79,3+34
EosuHodinu 6,9 0,36 7,140,31 6,6+0,4 72+04 6,8 +0,41
dibpountn 21,5+2,1 38,6 +3,2' 56,6 +4,3"? 73,2 +£5,3"23 89,0 + 6,3"234
Mitoan 92+0,8 75+0,6 4,1+£0,3 3,2+0,12% 0,8 £0,1"234

*: pi3HMLs BiporigHa nopiBHsHO 3 5 goboto (p < 0,05); % pisHKLA BiporigHa nopiBHsHO 3 7 goboto (p < 0,05); 3 pisHnUs BiporigHa nopiBHsHO 3 14 foboto (p < 0,05); *: pisHnUs

BiporigHa nopisHsiHO 3 30 go6oto (p < 0,05).

Puc. 2. ®ibpos napieTanbHoi ouepeBuHI Ha 60 o6y excnepuMeHTy. 3aBapBreHHs reMaToKCuriHOM
Ta eo3nHom. 36. x1000.

BiMbHVM [OCTYNOM TBapWH A0 HLOrO. BigcoTok noLukoa-
XEHHS ApeHaxHUX Tpy6oK 3pocTae Big, 7 406U XPOHIHHOTO
NEPUTOHITY, KONMW IHTOKCUKALHWIA CUHOPOM 3MEHLLYETLCA
i TRAPVHY CTaKTb aKTVBHILLMMK (puc 1-B).

lMopyLueHHs dyHKLUIT ApeHaxy NposiBKUnocs BiACyT-
HICTIO MOBHOLHHOTO BBEAEHHS Ta BiATIKAHHA piauHu 3
YEPEBHOI MOPOXHMHM NPU LINICHOCTI caMoi ApeHaxHOT
TpyOKu. Lleit nokasHuK BUSBMBCA HanbinbLumM y Lwypis
Il rpynmn (13 (65,0 %) Bunagkis), ane CTaTUCTUYHO He
BiJpi3HABCA Bif BiANOBIAHOMO NMokasHuka B LWypis Il rpynu
(6 (30,0 %) Bunagkis) (p < 0,05), BiporigHO NepesuLLyBaB
el nokasHuk y wypis | rpynn (3 (15,0 %) Bunagkis),
x?=10,4, p =0,005.

HarHoeHHs nicnsonepauiHoi paHu HanvacTiwe
cnoctepirany B wypis Il rpynu (14 (70,0 %) Bunagakis)
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nopiBHsaHO 3i wypamm Il rpynun (5 (25,0 %) Bunaakis),
¥2=8,1, p < 0,05. Y | rpyni ekcriepuMeHTanbH1X LLypiB
HarHoeHb MicnsionepavwiiHoi paHu He Gyro.

Y pesynerarti aHanidy AnHaMiky NOKa3HUKIB LMTOSOo-
riYHOro NPodinto 3MMBIB 3 O4EPEBVH Mg YaC PO3BUTKY
XPOHIYHOTO MEPUTOHITY B MiAAOCHIAHNX LypiB | rpynu
BU3HAYUNM CTAaTUCTUYHO 3HadyLLe 36inbLueHHs (p < 0,05)
KinbkocTi (hibpouwTis Bif 7 406K ekcnepuMeHTy 3 niaBu-
LLEEHHAM TXHBOI KiNbKOCTi Hagani; nodYnHaoun 3 14 nobu
eKCreprMeHTarnbHO CTBOPEHOT MOAENi XPOHIHHOTO nepu-
TOHITY, BUSIBUNM CyTTEBE 3MEHLUEHHS (p < 0,05) KinbkocTi
MiTO3iB Y Me3oTenioynTax Ha Tni BifHOCHO cTabinbHOi
KinbkocTi (mabn. 2). CyTTeBi 3MiHW BiZHOCHOrO BMICTY
Makpodparis, HeMTpoinisB, €03MHOMINIB Y 3MMBax o4e-
PEBUHM B AWMHAMIL| PO3BUTKY XPOHIYHOMO NEPUTOHITY He
BCTaHOBUNM (mabn. 2).

Pesynsrat KopensuinHoro aHanisy nigTeepanny,
Lo B MNi3HIX CTPOKaX XPOHIYHOTO MEPUTOHITY KinbKiCTb
Me30TeniounTiB Y 3M1BaX OYEPEBUHN MaE 3BOPOTHUI
KOPENsILiHWIA 3B'130K 3i CTyneHeM ¢hibpo3sy o4epeBMHM 3a
MOKa3HUKOM 36iMbLUEHHS y 3MMBaX KinbKoCTi dibpouuTia
B 1 MM (r=-0,98, p <0,05). Ha 60 goby cnoctepekeHHst
iz Yac MiKpOCKOMIYHOTO JOCTIMKEHHS O4EPEBUHM BU3HA-
Yunu BTpaTy MOKPUBHOTO ME3OTENit0, @ Ha MOTOBLLEHIN
6a3anbHiit Membpani cnocTepirany pscHi HaNNacTyBaHHS
BOJIOKOH CMOSy4HOI TKaHWHK (puc. 2).

06roBopeHHs

Y cbaxosinn niTepatypi Woao Npobnemu XpoHiYHOro
MEPUTOHITY LLIMPOKO BUCBITIIEHO ETIONOTiI0, CTaAIHICTb,
ycknagHeHHs uiei natonorii [1,20]. OgHak 3anuiwarTbes
HEBUPILLEHNMMN MUTaHHS LWOAO PaHHLOI AiarHOCTUKM Ta
NPOrHO3yBaHHs nepebiry 3axXBOptoBaHHs, ANs BUPILLEH-
HS KX 060B’I3KOBOI0 YMOBOIO € CTBOPEHHS ONTUMarb-
HOI eKcnepuMeHTanbHOi Mogeni. Y cyyvacHiin HayKoBil
niTepaTypi onucaHi mogeni opMyBaHHS rOCTPOro
PO3NUTOrO NEPUTOHITY, SKUIA 3aBEPLLYETLCH HEKOHTPO-
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NbOBaHWM 3ananbHO-HEKPOTUYHUM npouecom [21,29].
Ane ons po3B’si3aHHs NUTaHb PaHHbOI AiarHOCTUKM
CKNepo3y OYepeBMHU Ha TNi XPOHIYHOTO MEPUTOHITY
BOHM He MPUAATHI, OCKIMNbKM B YMOBAX roCTPOro NpoLiecy
BiOyBaETbCS TiNepakTUBHUIA ManoKOHTPOSIbOBAHUN
iHINbTPATUBHO-HEKPOTUYHII NPOLLEC, KU HE NpUTa-
MaHHWI XpoHiYHOMY nepuToHiTy [30]. Y 3gincHeHomy
JOOCNIMKEHHI LWNSXOM 3aCTOCYBaHHS NOETanHoi MeTo-
AVKN iHTpanepuToHeanbHOro BBEAEHHS BioKynbTyp i
CUCTEMHOI aHTMBIOTUKOTepanii B MOEAHAHHI 3 Pi3HUMK
BapiaHTaMy IpeHyBaHHs YePEBHOI MOPOXHUHM CTBOPE-
HO, Ha Hall Mornsa, OnTUMarbHy MOZENb XPOHIYHOrO
MEPUTOHITY, Sika Ja€ 3MOry YiTKO BiATBOPOBATY ANHAMIKY
KNITWHHWX 3MiH | AMHaMiKy hopmyBaHHs ¢ibpo3y ouepe-
BVHW. 3anponoHoBaHa MoAernb NOWMPEHOTO CyOKMiHiY-
HOTO KOHTPOJIbOBAHOTO NEPUTOHITY @€ 3MOry BUBYATU
noeTanHi 3MiHW 04€PEBUHM Y XPOHIYHOMY eKCrepUMEHTI
3 HU3bKUM piBHEM feTanbHOCTI NIAAOCIAHUX TBApWH i
BCTAHOBWUTU PaHHi 3MiHW B O4EPEBWHI, Siki nepeayTb
TOTanbHOMY CKNEPOa3Y.

Barato yBarv HaTenep NpUAINSoTL YCYHEHHIO Hacnia-
KiB NEPUTOHITY, 3MiHaM NMokasHwkiB kpoBi [12,13,15,16,19],
nicnsonepawiinHoMy BEAEHHIO XBOPUX Ha FOCTPUIA 4u
XPOHIYHUI NepUTOHIT [9—14], ogHaK Maiixe BiaCyTHi AaHi
LLIOJ0 AMHAMIKM NPOLIECY CKIEPO3yBaHHS O4YEPEBMHY, a
0C00NMBO paHHbLOI iHAWKaLi hyHKLiOHaNbLHOI HepocTaT-
HOCTi 04epeBMH [22]. XPOHIYHWIA NEPUTOHIT NPU3BOANTL
[0 CKIepo3yBaHHs 6asanbHOi MeMbpaHu 04epeBuHM Ta
3MEHLLEHHS KINMbKOCTI NepUTOHeanbHUX Kaninspis, Lo
3yMOBIMHOE MOPYLUEHHS TPAHCTOPTHUX MPOLIECIB, a TOMY
CNPUYMHSIE (hYHKLIOHAMNbHY HEAOCTATHICTb OYEPEBUHN
[23]. ®yHKUiOHaNbHa HEQOCTATHICTb — OCHOBHA MPUYMHA
HeeEeKTUBHOCTI NepuToHeanbHoro Aianidy. 3aebinb-
LIOro AjarHo3 BCTAHOBIIOKOTL post factum, komm 3miHu
BXXe HE3BOPOTHi [11] Ta egMHUM BMXOAOM € nepexig Ha
remogiania. Pe3ynsraty ekcnepuMeHTanbHuX 4OCHimKeHb
[arTb 3MOry [iarHocTyBaTh paHHi cTagii (hopMyBaHHS
XPOHIYHOrO NEPUTOHITY AN CBOEYACHOrO 3aCTOCYBaHHS
npoinakTUYHMX 3acobiB 3amicTb 6e3nepcrnekTUBHOIO
nikyBaHHs B 3aHe0aHNX BUNaZKax.

BucHoBKU

1. Ins CTBOPEHHS ekcnepuMeHTanbHOi Moaeni
XPOHIYHOrO MEPUTOHITY ONTUMANbHUM € BCTAHOBMEHHS
Mig Bi3yanbHUM KOHTPOMEM ApeHaxy YepeBHOI MOpoX-
HUHW Yepes KOHTpanepTypy Ha CrIMHHIN NOBEPXHi 3 dik-
caLito oro npaBoro goaHKy Ao napieTanbHOT 04ePEBUHM
LypiB. EQeKTUBHICTb 3aCTOCYBaHHS LibOro BUAY ApeHaxy
NiATBEPAXKYE MOXIIMBICTb CTBOPEHHS CTIMKOTO TpUBa-
noro nemnkouuto3dy B Mexax 10,2-13,3 x 10%/n, Hukdi
MOKA3HWKA MOLUKOMKEHHS APEHaxy, MOPYLUEHHS AOro
dpyHKLU;i, HArHOEHHS NicnsionNepaLiHOT paHM Ta 3HWKEHHS
NeTanbHOCTI MOPIBHSHO 3 IHLLMMW BUAAMMW BCTAHOBIEHHS!
apeHaxy (p < 0,05).

2. Tig Yac 3acTocyBaHHS CTBOPEHOT eKCrepuMeH-
TanbHOI MOAEnNi XPOHIYHOTO MEPUTOHITY, MOYMHAKYN
3 7 pobwu, BigbyBaeTbCsA nporpecuBHe 36iNMbLUEHHS
(p < 0,05) kinbkocTi hibpouuTiB y 3MMBaxX 3 04epeBU-
HW, Big 14 nobu cnocTepiratoTb 3meHLeHHs (p < 0,05)
KiNbKOCTi MITO3iB Yy Me3oTeniouutax Ha Tni BiJHOCHO
cTabinbHOI KinbKOCTi.
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3. Ha nisHix cTagissx XpOHiYHOro naHkpeaTuty
KifbKiCTb Me30TENIOLMTIB y 3M1BaX O4EPEBHHI Ma€ 3B0-
POTHUIA KOPENSALIAHMIA 3B'A30K 3i CTyneHeM ¢ibpo3y ove-
PEBWHYM 33 MOKA3HWKOM 3BiNbLUEHHS Y 3MMBAX KiMbKOCTI
¢ibpouuTie B 1 mm® (r = -0,98, p < 0,05), Wo gae 3mory
diarHocTtyBaTu ibpo3 3a pesynsratamy LMTONOMYHOro
OOCNIIKEHHS 3MUBIB 3 O4EPEBVHM.
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XIHOK (64,2 %) Ta 43 yonosiku (35,8 %). XBOpWX NOAINNAM Ha rpynu 3anexHOo Bif ETIONOMYHOrO dhakTopa po3BMTKY CTea-
TO3y Ta ibpo3y nediHku. Y | rpyny BBiWM 24 ocobu, siki XBOPI HA HeankoronbHy XupoBy xBopoby neviHkn (HAXXIT) 3i
creatosom; Il — 37 xBopux Ha HeankoronbHuii cteatorenatut (HACT); Il — 21 nauieHT i3 XPOHIYHMM BipyCHUM renatuToMm, Lo
acouinnoBanwii 3 Bipycom C (XI'C); IV — 18 ocib 3 ankoronbHoro xBopoboto nediHku (AXI), V rpyna — 20 nauieHTiB i3 TOKCUYHAM
renatutom (TT) (MeavkameHTo3HUM). KOHTponbHy rpyny ctaHounn 30 NpakTU4HO 300poByX 0cib. 3aiicHnnm coHorpadivHi
AOCTiIKEHHS OpraHiB YepeBHOI MOPOXHNHW, BU3HA4EHHS KoedbiLlieHTa 3aTyxaHHs (K3) amnniTyam ynsTpassyky (CTeaToMeTpito)
Ta 3CYBHOXBWIbLOBY enactomeTpito (3XE) neviHku, cenesiHku. BusHaumnm BMIiCT OCHOBHYX NOKA3HWKIB KMITUHHOTO IMYHITETY
1 piBeHb iHTepnenkiny (1) 6, 11-10, dakTopa Hekposdy nyxnuuu anbda (TNF-a), iHcyniHy Ta iHaekcy HOMA-IR. BukoHanwn
KopensUiiHWiA aHani3 Mix ynsTpasByKOBUMY Ta iMYHOMNOTYHUMM MOKa3HKaMM B 0BCTEXEHUX XBOPUX.

Pesynbrati. Y xsopux Ha XO3[1 3MiHM CTPYKTYpK nediHkv y BUrMsAi HeogHopigHocTi sussunm B 97 (80,8 %) Bunagkax
(p <0,001). MakcumanbHi nokasHukn 3XE nediHku cnoctepiran B nauieHTis 3 AXIT (18,10 £ 2,68 klMa), HaiHmkui — y XBOpUX
Ha HAXKXT. XKopcTkicTb napeHxiMu cenesiHku HanbinbLwa B nauieHTis 3 AXIT (24,09 + 3,68 kla). PiseHb TNF-a BiporigHo
nepeBuLLye KOHTPOMbHi 3Ha4eHHs npu HACT B 11,6 pasa (p < 0,05), XI'C y 13,9 pasa (p < 0,05), AXMy 9,4 pasa (p < 0,05)
i Ty 9,5 pasa (p < 0,05). KoHueHTpauis I1-6 BiporigHo Buwa y 2,1 pasa (p < 0,05) y xeopux Ha HACT i XI'C, y 2,5 pasa
(p <0,05) y xBopux Ha TT". KoediujieHt TNF-a/1J1-10 3poctae B 7,1 pasa (p < 0,05) y xsopux Ha HAXKXIT, y 19,3 pa3a (p < 0,05)
y naujenTis i3 HACT, B 14,4 pa3a (p < 0,05) y xsopux Ha XI'C, y 14,0 pasa (p < 0,05) y naujeHTis 3 AXITi B 8,4 pa3a (p < 0,05)
y xBopux TT. Mig Yac kopensuiiiHoro aHaniay BusiBunK, Wo y xsopux Ha HAXKXI piseHb TNF-a MaB NO3MTUBHUIA 3B'A130K i3
xopcTkicTio cenesiHkm (r=+0,601, p<0,01). Y nauienTis i3 XI'C piseHb IJ1-6 acowiioBaHwii i3 xopcTkicTio cenesiHkm (r = +0,680,
p < 0,05), xopcTkicTto neviHky (r = +0,618, p < 0,05) Ta cTyneHem cibpoay (3a METAVIR) (r = +0,573, p < 0,01). Y xBopux Ha
AXIT 36inbLUEHHS )XOPCTKOCTI NEYiHKM CynpOBOMKYETLCS BiporigHAM nigsuLLeHHsM iHgekcy HOMA (r = +0,843). Y nauieHTis i3
Tl BUSIBUNW HEraTWBHWIA BipOTiZHUI 3B'S30K Mixk piBHEM T-Xennepis i XXOpCTKiCTIO cenesiHku (r = -0,577, p < 0,05) Ta neviHku
(r=-0,522, p < 0,05).

BucHoBku. [porpecyBaHHs cTeatody nediHk1 CynpoBOMKYETHCS HEAOCTATHICTIO KMITUMHHOI NaHKW iIMYHITETY 1 NigBULLEHHAM
piBHS Npo3anarnbHyX LMTOKIHIB. 3BiNbLUIEHHS CTPYKTYPHMX 3MiH NEYiHKM Ta CEnesiHku, a Takox 3BinbLLUEHHS CTYNeHs cTeatosy
CyNpPOBOXKYETbCS aKTMBALLIEI Npo3ananbHUX LIMTOKIHIB, BUCHaX)EHHSIM NpOTU3ananbHoi BiAnoBigi Ta 3pocTaHHsAM iHCyniHO-
PE3UNCTEHTHOCTI.

B3auMoCBA3U MEeXAY YALTPa3BYKOBbIMHU, UMMYHOAOTUYECKUMU U3MEHEHUAMU
Npu NporpeccupoBaHum cteatosa U Gubpo3a neueHn y 60AbHbIX C XPOHUUECKUMU
AU OY3HBIMU 3a60AeBaHUAMM NEUYEHU Pa3AMUHON ITHONOTHH

0. M. CtenaHos, B. U. AvaeHko, U. C. KoHeHko, 0. M. Tatapuyk

Llenb paboTbl — onpeaenuTb B3anMOCBA3WN MeXay YnbTpasByKOBbIMUA W UMMYHOMOTMYECKAMU U3MEHEHUSMU NPU MPO-
rpeccupoBaHuK cTeatosa u nbposa nedeHn y 6ombHBIX C XPOHUYECKUMU Anddy3HbIMM 3aboneBaHusmmu nedeHn (XO3MM)
pasnn4HoOM 3TMONOTUN.

Matepuansi u metogabl. O6cnenosany 120 6onbHbix XO3M B Bo3pacTe o1 19 fo 78 net (cpepHuit BospacT — 47,91 + 1,23
roga): 77 xeHwwH (64,2 %) v 43 myxiuHbl (35,8 %). MNaumeHTOB nogenunmn Ha rpynnbl B 3aBUCUMOCTY OT STUOMOMNYECKOTO
dhakTopa pa3suTus cTeatosa 1 ubposa nedeHu: | — 24 6onbHbLIX C HeaNKoroNbHOM XMPoBON 6oneaHbto nevern (HAXKBNM);
Il — 37 obcneayembix ¢ HeankoronbHbIM cteatorenatutom (HACT); Il = 21 yenoBek ¢ XpPOHUHECKM BUPYCHBIM renaTutoM,
accoummpoBaHHbIM ¢ Brpycom C; IV rpynny cocTtaBunu 18 maumeHToB ¢ ankorornbHoi 6onesHbio nevenun (ABM); V — 20
navLWeHToB ¢ Tokcuyeckum renatutom (TI) (MeankaMeHTo3HbIM). BbinonHeHbl coHorpaduieckue nccneaoBanuns GproLLHON
nonocTy, onpeaeneHns koaduLmeHTa 3aTyxaHus ynsTpassyka v COBUrOBOMHOBYHO anacTorpaduto (CB3) nevenw/ceneseHku.
OnpeneneHbl conepxaHue nokasarenen KneTo4HOro MMMYyHUTETa, ypoBeHb uHTepnenkvHa (M)-6 n I-10, dhaktopa Hekposa
onyxomu anbca (TNF-a), uHcynuHa n niaekc HOMA-IR. MpoBeaeH KOppensiLyoHHbI aHanua Mexay ynsTpasByKoBbIMU 1
VIMMYHOSOTMYECKUMM NoKasaTtensmu y obcrnenoBaHHbIX G0MbHbIX.
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Pesynbratbl. Y 60mnbHbIx X031 M3MeHeHue CTpYKTYpbl NEYEHN B BULE HEOAHOPOAHOCTYH ycTaHoBNeHO B 97 (80,8 %) cnyvasx
(p < 0,001). MakcumaneHble 3HayeHust CBO nedenn otMeyeHbl y naurentos ¢ ABI (18,10 + 2,68 ka), MuHAManbHble — ¢
HAXBI. YXecTkocTb ceneseHky Hanbonbluas y naumentoB ¢ ABI (24,09 + 3,68 klMa). YposeHb TNF-a 4OCTOBEPHO Bbille
KOHTpOnbHbIX 3Ha4eHun npu HACT B 11,6 pasa (p < 0,05), XI'C B 13,9 pasa (p < 0,05), ABIN 8 9,4 pasa (p <0,05)n T 8 9,5
pasa (p < 0,05). KoHueHTpauwus WIN-6 Beiwe B 2,1 pasa (p < 0,05) y 6onbHbIX HACT 1 XT'C, B 2,5 pasa (p < 0,05) y naumeHToB
¢ TT. Koacpcpmument TNF-a/MI1-10 BospacTaet B 7,1 pasa (p < 0,05) y 6onbHbix HAXKBI, B 19,3 pasa (p < 0,05) y 60nbHbIX
HACT, B 14,4 pasa (p < 0,05) y nauvenTtos ¢ XI'C, B 14,0 pasa (p < 0,05) y 6onbHbix ABI v B 8,4 pasa (p < 0,05) y 6onbHbIX
TI. B xoze KOppensLMoHHOro aHanm3a yCcTaHoBMeHo, 4To y 6onbHbIx HAXKXIT ypoBeHb TNF-a uMen nonoxuTensHyo CBs3b
C KEeCTKOCTbto ceneseHku (r = +0,601, p < 0,01). ¥ 6onbHbIx XI'C ypoBeHb AJ1-6 accoLMMpoBaH C XEeCTKOCTbIO Cene3eHku
(r=+0,680, p < 0,05), xecTkocTblo Neyenu (r = +0,618, p < 0,05) n ctenexbto ¢pubposa (no METAVIR) (r = +0,573, p < 0,01).
Y 6onbHbIx AXIT yBENMYEHME XKECTKOCTU NEYEHN CONPOBOXAAETCS OCTOBEPHBIM NOBbILLeHeM nHaekca HOMA (r = +0,843).
Y 6onbHbIx Tl 0TMeYeHa oTpuuaTenbHas CBasb Mexay YpoBHeM T-XennepoB v KeCTKOCTbI0 cenederku (r =-0,577, p < 0,05)
1 neyenm (r =-0,522, p < 0,05).

BbiBoAbl. I‘IporpeccmposaHme cTearo3a nevYeHn conpoBoXaaeTcAa HEAOCTATOYHOCTbIO KNETOYHOro 3BeHa UMMYHUTETA U
NoBbILLIEHNEM YPOBHA NPOBOCMHANUTENbHbLIX LUTOKNHOB. YBenvuenvie CTPYKTYPHbIX M3MEHEHWI NEYEeHN 1 CeNne3eHKN, a Takke
BO3pacTaHue CTENEHW CTeaTo3a CoNpOBOXKAAETCS aKTUBALMEN NPOBOCNANMUTENBHBIX LIUTOKMHOB, NCTOLLEHUEM NPOTUBOBOC-
nanuTenbHOro oteeTa N POCTOM UHCYNMHOPE3UCTEHTHOCTU.

Relationships between ultrasonic, immunological changes in the progression of liver
steatosis and fibrosis in patients with chronic diffusive liver diseases of various etiologies

Yu. M. Stepanov, V. I. Didenko, I. S. Konenko, O. M. Tatarchuk

Objective. To determine the relationships between ultrasound and immunological changes in the progression of steatosis
and liver fibrosis in patients with chronic diffuse liver diseases (CLD) of various etiologies.

Materials and methods. We examined 120 patients with CLD. Patients were distributed according to the etiological factor
of the development of steatosis and liver fibrosis: Group | — 24 patients with non-alcoholic fatty liver disease (NAFLD), Il — 37
patients with non-alcoholic steatohepatitis (NASH); Group IIl — 21 people with chronic viral hepatitis associated with the C
virus (HCV). Group IV consisted of 18 patients with alcoholic liver disease (ALD), group V — 20 patients with toxic hepatitis
(TG). Sonographic abdominal examination, ultrasound attenuation coefficient (UAC) and shear wave elastography (SWE)
of the liver / spleen were performed. The content of cellular immunity parameters, the level of interleukin (IL)-6, IL-10, tumor
necrosis factor alpha (TNF-a), insulin and HOMA-IR were determined. A correlation analysis was made between ultrasound
and immunological parameters in the examined patients.

Results. In patients with CLD, changes in liver structure in the form of heterogenety were detected in 97 (80.8 %) (P < 0.001).
The maximum values of SWE of the liver were observed in patients with ALD (18.10 + 2.68) kPa, minimal — with NAFLD. The
stiffness of the spleen was highest in patients with ALD 24.09 + 3.68 kPa. TNF-a was significantly higher than the control
values with NASH by 11.6 times (P < 0.05), HCV by 13.9 times (P < 0.05), ALD by 9.4 times (P < 0.05) and TG by 9.5 times
(P < 0.05). The concentration of IL-6 was 2.1 times higher (P < 0.05) in patients with NASH and CHC, 2.5 times higher
(P < 0.05) in patients with TG. The TNF-a / IL-10 ratio was increased by 7.1 times (P < 0.05) in patients with NAFLD, by
19.3 times (P < 0.05) in patients with NASH, by 14.4 times (P < 0.05) in patients with chronic hepatitis C, by 14.0 times
(P < 0.05) in patients with ALD and by 8.4 times (P < 0.05) in patients with TG. When conducting a correlation analysis, it
was revealed that in patients with NAFLD, the level of TNF-a had a positive relationship with the spleen stiffness (r=+0.601,
P <0.01). In patients with HCV, the level of IL-6 was associated with spleen stiffness (r = +0.680, P < 0.05), liver stiffness
(r=+0.618, P < 0.05) and the degree of fibrosis (according to METAVIR) (r = +0.573, P < 0.01). In patients with ALD, an
increase in liver stiffness is accompanied by a significant increase in the NOMA index (r= +0.843). In patients with TG, a
negative relationship was found between the level of T-helper cells and stiffness of spleen (r = - 0.577, P < 0.05) and liver
(r=-0.522, P < 0.05).

Conclusion. The progression of liver steatosis is accompanied by a lack of cellular immunity and an increase in the level of
pro-inflammatory cytokines. An increase in structural changes of the liver and spleen, as well as the increase in the degree
of steatosis, is accompanied by activation of pro-inflammatory cytokines, depletion of the anti-inflammatory response and
increased insulin resistance.

XpoHiyHi aAndpy3aHi 3axsoptoaHHs nevikv (XO3MM) Haby-
BatoTb yCe BiNnbLUIOro NOLIMPEHHS! Y CBiTi, @ TOMY NUTaH-
HS1 ranbMyBaHHsI 3ananbHux i ibpOTUYHMX MPOLECIB,
npodinakTuka po3BUTKY yCKnagHeHb He BTpayatoTb
aKTyanbHoCTi Ta NoTpedyHoTb NPOLOBXEHHS BUBHEHHS [1].

Cepen ycix X3 nepLue micLie nocigae Heankorosnb-
Ha xumpoBa xBopoba neuiHku (HAXXIT), sky giarHocTy-
l0Tb y Maiixe NOMOBWHM [OPOCIOr0 HaceneHHs, 3 HI1X
25-30 % matoTb Hebeaneky NporpecyBaHHs A0 BaXyoi
dopmu — HeankoronbHoro creatorenatuty (HACI). lo-
NOBHY POSib Y NPOrPeCyBaHHi XXMPOBOI XBOPOOY NeYiHKu
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BigirpatoTb HagMipHa Bara Tina, Pe3nCTEHTHICTb TKaHMH
[0 [HCYMiHY, akT1BaLisi NEPEKUCHOro OKUCIEHHS ninigiB
y neviHui, rinepnpoaykuis nposananbHUX LMTOKIHIB,
reHeTUYHa CXMMbHICTb Ta ocobnmeocTi aietyn [2,3]. Ane
MeXaHi3Mu, LLIO NnexaTb B OCHOBI PO3BUTKY XBOpPOOM Ta i
NPOrpecyBaHHsI, OYiKYtOTb Ha YTOYHEHHS.

Bigomo, wo edekTnBHE nikyBaHHS Oyab-siKOi XBO-
po6u 3yMOBMEHe CBOEYACHICTHO ii AiarHOCTUKM, XPOHiYHi
3aXBOPIOBAHHS NEYiHKN — HE BUHATOK. AK i paHille,
«30M0TUM CTaHZAPTOM» Y BUSHAYEHHI CTYneHs (ibposy
npv XA3lM 3anuwaetbes MopdponoriyHe AoCNiAKEHHS,
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OpuriHaAbHI AOCAIAXKEHHS

ane He NMPUNUHAETLCSA NOLLYK HEiHBA3MBHOI ansrep-
HaTtwBwm Gioncii neviHku. KpiMm BUCOKOI 4yTnmBOCTI Ta
cneumndivyHoCTi, MeToq NOBUHEH BYTW EKOHOMIYHMM,
NerKko BiATBOPOBaHWM i 63 3aiiBOro HaBaHTaXEHHS Ha
XBOPOro. Y peanisix cy4acHol MeguuuHA 3a LMK Kpu-
Tepiammn NigepomM € NPOMeHeBa AiarHOCTWKa, LUMPOKWIA
apceHan 3acobiB SKOI KOHKYpPY€e 3 TaToMOPONOriYHNM
[OCNimKeHHAM neviHkv [4]. Tak, nosuuii nigepcTea B
HeiHBa3VBHIl AjiarHocTuLi cTeaTosy, hibpo3y (kpim Gioxi-
Mi4YHUX NMOKA3HWKIB) NOCIiAaE MynbTUMOAANbHE, Y/ Myrb-
TUNapameTpuyHe ynbTpasBykoBe focnimkerHs (Y3[1),
O CKNagaeTbCs 3 COHOrpadpiyHoro JOCHimMKEHHS 3
6a30B010 Cipoto LKanoto, gonneporpadii, enactomeTpii
Ta BU3HAYEHHS NOKa3HMKa KOHTPOIbOBAHOTO NapameTpa
3aTyxaHHs ynbtpassyky (CAP) [5-7].

¥3[ nowwupeHe, 60 € JOCTYNHUM, HEIHBA3NBHUM,
[la€ MOXIMBICTb NMOBTOPHWX AOCTIMKEHb, XapaKTepuay-
€TbCSA BiACYTHICTIO NPOMEHEBOTO HaBaHTaXeHHs. [poTte
MUTaHHS LLOAO AiarHOCTUYHOI LIHHOCTI LIbOro MeToAy Ans
BU3HAYEHHs CTyneHs ibpo3y Ta CTeaTosy 3anuilaeTbes
BiakpuTM [8]. CknagHicTb sk AiarHOCTUKK, TaK i AndepeH-
LiMHOI fjiarHOCTVKV ANDY3HUX YpaxeHb NeYiHkv nonsrae y
Mavixe MoBHIlA BifCyTHOCTI crieLmdidHMX 03HaK, 0cobnmBo
Ha paHHix cTagisax 3axsoptoBaHHs [9]. Tak, y daxosin
niTepaTtypi € H13ka nybnikauin (iHogi cynepeynvemx) npo
exorpadiyHi nposiu hibpo3y Ta cTearoay. Mopsa 3 uum
GaraTo HayKOBLIiB NoKa3anu Kopensuito MopdonorivyHmnx
JaHKX i3 NOKasHWKammn TpaH3ieHTHOI enactorpadii, LWwo
BMKOPUCTOBYETLCA B MynbTUnapametpuiHomy Y3/ [10].
3'aBUNMCS NOOAMHOKI AOCTIMKEHHS], B SKUX KPIM OLiHIO-
BaHHs XXOPCTKOCTi MeYiHKM ik npeaukTopa ¢ibposy pos-
TMSAaTb XOPCTKICTL napeHxiMu cenesiHkm (XKIMC) [11].

Pesynbrati focnigxeHb OCTaHHBLOMO AECATUPIYYS
BYSIBUINN TICHWI 3B’A30K NOPYLUEHb IMYHITETY 3 NaTONOriE0
renarobiniapHoi cuctemu [12—14]. OtTprmanu nepexkoH-
NUBI JaHi Npo ponb iMyHHOI akTvBaLii y (hopMyBaHHi
3anasnbHoro npouecy K Ha piBHI OpraHiamy, Tak i B OK-
pemux opraHax. BrB4eHHsi iMyHonaToreHesy 3ananbHux
NPOLIECIB Y NEYiHLi NOKa3asno NOpyLLEHHS KMITUHHOT NaHKK
IMYHITETY Ta BUpaXeHWi AucbanaHc LMTOKIHIB Ha piBHI
opraHismy [15-18].

LinTokiHam HanexuTb BaXnvea posb Yy PO3BUTKY,
nepebiry 3axBoptoBaHb Pi3HMX OpraHiB i cMCTeM, 30Kpema
neviHkK. Y 300POBMX BMICT LIMTOKIHIB MiHIManbHUI, ix
BUSIBNSAOTb Y HEBENWKINA KinbkocTi. Mpn natonoriyHmx
CTaHax 3ararnbHa KinbKicTb | BMICT OKPEMUX LIMTOKIHIB Pi3ko
3pOCTal0Th. [HAYKTOPaMM NiABULLEHOTO CUHTESY LIUTOKIHIB
€ iH(peKUinHI MikpoopraHiamMu, NPOAYKTU IXHLOI XUTTEAI-
ANbHOCTI, TOKCUHK, MeTaboniTh, MoandikoBaHi KIiTUHM
BracHoro opraniamy. Bigomo, wo TNF-a € megiatopom
LecTpyKuUii TkaHuH. PiBeHb I/1-6 y cuposarTLi Kposi npsiMo
MPOMOPLIAHUIA iXHIN KOHLEHTPaLi B NeviHLi Ta nokasye
aKTUBHICTb ii 3ananeHHs [19,20]. OTxe, 3MiHM BMICTY
npo3anarbH1X LIMTOKIHIB NPU3BOAATL A0 CUCTEMHMX MO-
pyLlweHb. Ha KiHUeBMX CTafisix XpOHIYHWX 3aXBOPOBaHb
CcrocTepiratoTb MiABULLEHHS PiBHS Npo3ananbHUX LMTo-
kiHiB (TNF-a Ta II1-6) i3 nowwkomKyBansbHOW Ajeto, SK-0T
MiATPUMKOI NOKaNbHOTO Ta CUCTEMHOrO 3ananeHHs,
anonTu4HoK 3armbensio renatouuTiB, HACMiAKOM Yoro
€ NporpecyBaHHs (hibpo3y Ta PO3BMTOK NO3anediHKOBUX
ycknagHeHb [12,21].
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Merta po6otu

BuaHaunTn B3aEMO3B’'A3KM MiX YNbTpa3BYKOBUMW 1
iMYHOMOTYHUMM 3MiHAMW NP NPOrPeCcyBaHHi CTeaTosy
Ta hibposy neviku y xsopux Ha XA3I1 piHoi eTionorii.

Martepianu i meToAU AOCAIAKEHHA

O6cTexunm 120 xeopux Ha X[A3I1 Bikom Big 19 4o 78 pokis
(cepepnin Bik —47,91 + 1,23 poky): 77 xiHok (64,2 %) Ta
43 yonosiku (35,8 %). XBopi nepebysany Ha cTauioHap-
HOMY niKyBaHHi y BiadineHHi 3aXBOPIOBaHb MEYiHKM Ta
MigLWnyHKoBOI 3ano3un LY «IHCTUTYT ractpoeHTeponorii
HAMH Ykpaitn». MNpenctaeneri ansa nybnikavii marepi-
anu He 3anepeyyroTb NOMOXKEHHSAM BiOETUKM.

XBOpUX NOAINUAW Ha PN 3anexHo Bif eTionoriy-
HOro chakTopa po3BUTKy cTeaTo3y Ta (ibpo3y neviHku.
| rpyna — 24 nauieHTtn i3 HAXKXT 1a cteato3om (6e3
3ananenHs); Il — 37 xsopwx Ha HACT; Ill — 21 xBopwii Ha
XIC; y IV rpyny Beinwnu 18 naujiextis 3 AXI, y V - 20
nauiexTis i3 T (MegukameHTo3HUM). KoHTponbHy rpyny
craHoBum 30 NPaKTUYHO 300POBMX OCID.

[iarHo3 BepudikyBanu Ha nigcTaBi peTenbHOro
aHanisy ckapr, JaHux aHaMHes3y, CepororiYHI1X MeTOLIB,
pesynbrarti Y3[1, 3cyBHOXBUMBLOBOI €MacToMeTpii, cTea-
TOMETPIT NEYiHKM Ta MOPEONOTiYHOTO AOCTIIKEHHS 3rifHO
3 peKOMeHAaLisMK MikHapOZHMX KOHceHcyciB. Kputepii
BUKIIOYEHHS: HasiBHICTb BipycHux renatutis A, B, D, E,
renaTuTiB i LMPO3iB iHLLOT eTionorii (3okpema 3miLlaHor),
BIJ1, nepBUHHOrO | BTOPMHHOIO CKNEPO3yHHOro XONaHriTy,
nepsuHHoro GiniapHoro umpo3y, MUK, Tpombosis cyamnH
nopTanbsHoI cuctemMu, BariTHOCTI, nimdonponicepaTme-
HWX 3aXBOPIOBaHb, reMOXpPOMaTo3iB, XBopobu KoHosaro-
Ba—BinbcoHa, cuHapomy Bapna—Kiapi, HasiBHICTb 03HaK
KIIHIYHO 3HaYYLLIMX CEPLIEBO-CYANHHIX PO3NagiB, ypaxeH-
HS1 HAOKPUHHOT CUCTEMM (HEKOHTPONBOBaHMI AiabeT un
3aXBOPIOBAHHS! LUMTOMNOZIBHOT 3a51031), reMaTonoriYHmnx
3aXBOPIOBaHb, 31105IKICHUX HOBOYTBOPEHb.

3a gaHummn coHorpadiiyHOro AOCHIMKEHHS OLIHWMIN
po3mipu (y MM) NpaBoi, MiBOi, XBOCTATOI YaCTKN MEYiHKMA
(MY, N4, X4), ToBLUMHY xonenoxa, AOBXUHY, LMPUHY i
TOBLLWHY CTiHKV X0B4HOTO Mixypa (»KM), TOBLLWHY CTiHKu
AKM, posmipu nigwnyHkoBoi 3anosu (M3), cenesiHku.
MNpoaHanidyBanu sKicHy coHorpaiuHy XapaKkTepucTuky
O4IM (koHTYpW, CTPYKTYpa, exoreHHicTb). Y3[1 opraHis
YepPEeBHOI MOPOXHWHM 3 aKLEHTOM Ha MOKa3HVNKM NEYIHKM
Ta cenesiHku BUKOHanmu Ha Y3-ckaHepi Toshiba Xario
(AnoHist) 3 BUKOpPUCTaHHAM B-pexwumy, AynnekcHoro
Ta TPUNNEKCHOMO PexunMiB, KONbOPOBOI Ta iMMymnbC-
HOXBWILOBOI Aonneporpadii B pexumi peanbHOro Yacy
3a CTaHOapTHUMU YMOBaMU: 3paHKy, HaTlle, y CTaHi
rOpPM30HTaNbHO Ta Ha niBomy/npaBomy 6oui. Ycim na-
LieHTaMm BUKOHanNM ctaHaapTHe Y3[ Ana BUsIBIEHHS
(pyHKLiOHaNBHUX | CTPYKTYPHKX 3MiH BHYTPILLHIX OpraHis.
3aircHMnm noninosuuinHe A0CNMKEeHHS 3 3aCTOCYBaHHAM
fgatumkis 7,0 My i 3,5 My,

3cyBHoxBUNbOBY enactorpadito (3XE) BukoHanu
Ha anapari Soneus P7 (YkpaiHa, LLBeiiLapis) aatumkom
KOHBEKCHOTO ¢hopmarty 2-5 MI'y Ha rnmbuHi 10-50 Mm
BiA Kancynu. 13 umMx BUMIpOBaHb BU3Ha4anu cepeni
MOKa3HWUKK, LLIO XapaKTepu3yBany XOpCTKICTb NapeHXiMu
nevinku (XKMM) y kinonackansx (kMa). [ns ouiHoBaHHS
cTagii ibpo3y BUKOPUCTOBYBaNM NMOPOrOBi 3HAYEHHS
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G. Ferraioli: FO-1 ctapis — 0o 6,5 kMa, F2 - go 7,1 kMa,
F3 — po 8,7 kMa, F4 — 10,4 «kMa i Ginblue 3a wWKanow
METAVIR.

CreaToMeTpito — METOA, KiNbKICHOrO OL|iHIOBaHHS KO-
edpidieHTa 3aTyxaHHs (K3) Y3 y ab/cm ans BusHaueHHs
CTYNEHs1 CTeaTo3y NeviHKV — BUKOHAmNM B pearnibHOMY Yaci
TakoX Ha anaparti Soneus P7. Pe3ynkraTu ouiHioBanm 3a
mopdonoriyHoto Wwkanoto M. Sasso et al.: SO Bianosinae
CTYNeHto HopMa (4acTKa renaTtoLuTIB i3 X1POM CTaHOBUTb
0-5 %) — Big 1,00 gb/cm po 2,19 abl/cm; S1 — nerkuia
CTyniHb CTEaTo3y (YacTka renatouuTis i3 Xupom — 5,1-
33,0 %) —Bin 2,20 ob/cm po 2,29 nb/cm; S2 Bianosinae
MOMIPHOMY CTYMEHI0 CTeaTody (4acTka renatouuTis i3
xupom — 33,1-66,0 %) — Big 2,30 ab/cm po 2,90 ab/cwm;
S3 — TSKKMIA CTyNiHb CTeaTosy (YacTka renatouuTiB i3
XVPOM CTaHOBWTL NoHap 66 %): >2,90 ab/cwm [22].

CybnonynsuiiHuic cknag niMounTie BU3HaYanu
3a [JOMOMOTOK MOHOKOHAmNbHMX aHTUTIN dipmmn «Cop-
6eHt TM» po monekyn CA3, CO19, CO4, CO8, CL/16.
BukopuctosyBanu Habopu peaktusiB dipmu «Bek-
Top-BECT» — ansa BusHaveHHs kinbkocTi TNF-a, 1]1-6,
111-10; cpipmu «DRG», ®PH — anst BU3Ha4eHHs! iHCyniHy
B CVPOBATLj KPOBI. IMyHOhEPMEHTHWIA aHani3 BUKOHaM
3a fonomoroto aHanizatopa «Stat Fax 303 Plusy (CLLA).

BusHayeHHs noka3HuKa iHCYNiHOPE3UCTEHTHOCTI
3qjvicHnnm 3a gonomoroto iHaekcy HOMA-IR, sikuii pos-
paxoByBanu 3a hopMyIIok:

HOMA-IR = rnioko3a HaTwe (MMOMb/M) X iHCYniH
HaTtwe (mkOn/mn) / 22,5.

[ins onTumisauii MatematuyHoi 06pobkm pesynsraTy
BBOAMMM B 6a3y AaHuX, Lo nobyaoBaHa 3a JOMOMOrow
enekTpoHHMX Tabnuup Microsoft Excel. CtatuctuyHe on-
paLoBaHHA pe3ynbTaTiB BUKOHANM 3a JONMOMOrOH NakeTa
npuknagHux nporpam Statistica 6.1 (cepiiHuini Homep
AGAR909 E415822FA). BignosigHicTb Bugy po3noginy
JaHUX [0 3aKOHY HOPMarbHOrO PO3MoAiNy nepesipsny 3a
nonomoroto metoay LWanipo-Yinka. [ins cTaTMCTUYHOMO
aHanidy AaHWX BUKOPWUCTOBYBANM AECKPUNTUBHY CTaTUC-
TUKY — cepeHe 3HaveHHs (M), cTaHgapTHy NOMUIIKY ce-
penHboro (m). [opiBHAHHSA cepeaHix 3Ha4eHb NepeMiHHNX
3aincHIoBany 3a gonomoroto t-kputepito CTblogeHTa ans
He3anexHux Bubipok. [Ins aHanidy sKicHWX 03HaK Ta no-
PIBHSAHHS TXHIX YaCTOT BUKOPUCTOBYBanNW KpUTEPIN Xi-kBa-
apart MipcoHa (x2). CTaTMCTUYHY 3HaYYLLiCTb OLiHIOBanM
Ha piBHI He Hmkye Hix 95,0 % (p < 0,05). BupaxeHicTtb
B3aEMO3B’sI3KIB MiXk 3MiHHUMMU OLIiHIOBaNM 3a J0NOMOrOH
3HauyLLMX koedilieHTiB kopensuii Cnipmena (r).

Pe3yabTatu

Pesyneratv Y31 OUIN y nauienTis i3 X3 3anexHo Big
eTionoriyHoro chakTopa nokasanu BiporigHe 36inbLUEeHHS
MY neviHkn B ycCix rpynax MopiBHAHO 3 KOHTPOJSIbHOK
(p < 0,01). 3anexHo Big €TIONOMYHOrO YMHHMKA PO3MipK
MY BiporigHo He BigpisHANMCS, ane BCTaHOBMEHi MaKCy-
marbHi poamipu M4, 1B, X4y oci6 3 AXT1: 161 mm, 72 mm,
32 MM BignoBigHO.

Y xBOpwX YCix rpyn doikcyBanu BiporigHe 30inbLIeHHs
XY neviHkM NOPIBHSIHO 3 KOHTPOMbLHOH rpynoto (p < 0,01),
cepenHe 3HaveHHs po3mipie XY neviHkv B nauieHTis i3
HACT, XI'C ta AXIN nepesuysano 30 mm, Wwo B 1,3 pasa
6inbLue, Hix y rpyni HAXXI (p < 0,05).
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AHaniaytouu cepeHi 3Ha4eHHs po3mipis KM, BctaHo-
BUNK BiporigHi 3miHu B nauieHTis i3 HAXKXIT nopiBHsHO 3
rpynoto AXTT (p < 0,05). MakcumanbHi po3mipy JOBXUHU
Ta wupuHu XXM B obcTexeHnx ocib He nepesuLLyBani
mexi HopMu. CepefHill MoKa3HUK TOBLLMHY CTiHKv KMy
BCiX rpynax BipoOrigHO He BiApPi3HABCS Ta He NepeBsyLLyBaB
3,5 Mm.

Poamipu M3 y BCix 06CTEXEHNX HE NEPEBULLYBANN
HopMy. BcTanoBunv BiporigHi 3MiHWM cepefHix po3mipis
rornioy, Tina i xsocTa I3 NopiBHAHO 3 KOHTPOILHOIO rpy-
noto (p <0,01), y xeopux Ha HAYKXTT, iMmoBipHO, BHacnigok
HasiBHOCTI cTeatoay 13 cepeaHi 3Ha4eHHs Gynu BiporigHO
BULLWIMM NOPIBHSIHO 3 iHLWMMK rpynamu (p < 0,01).

AHanis coHorpaciyH1X po3MipiB cenesiHku Nokasas:
[OBXMHa Ta LUMpWHA CenesiHkv NOPIBHSIHO 3 KOHTPOMBHO
rpynoto Gynu BiporigHo GinbLUKMK B YCiX rpynax XBOpWX
(p < 0,01). Y BCix nawjieHTiB 3anexHo Bif eTiONoriYHo-
0 YMHHMKA O3HAKW CnneHomeranii He BUSIBUNW, ane
BCTQHOBUNM BiporigHe 30inbLUEHHS PO3MIpIB CenesiHku
y xBopux Ha XI'C nopiBHsiHO 3 HAXKXI: poBxwuHa —
117,05 £ 5,13 mm, wupuHa — 49,75 £ 2,45 mm npotn
103,45+ 3,55 Mm 42,25 + 1,20 mm BignosigHo (p < 0,01).

BiporigHe 36inbLueHHst po3MipiB neviHku cnocre-
piranu B ycix rpynax XBopux MOPIiBHAHO 3 KOHTPOMeM
(121,1 £ 6,6 mm — N4, 66,8 + 6,5 mm — JI4), ogHak
HanoinbLWi 3MiHW BU3Ha4YMnu B naujieHTiB 3 AXI1, B skux
poamip npagoi foni ctaHoBuB 161,17 £ 3,83 mm (p <0,01).
Yacrota 36inbLueHHs po3Mipy neviHku GinbLue y XBopux
Ha AXT1, HAXKXT, HACT, XI'C: 16 (88,9 %), 19 (79,2 %),
29 (78,3 %), 15 (71,4 %) BiaNoBIAHO NOPIBHSHO 3 NaLjieH-
Tammn V rpymmn i3 TI = 11 (55,0 %) (p < 0,01). Y xBopwux |
rpynu i3 HAXKXTT po3mipw ycix yacTok neviHkv B 1,2 pasa
6ynu meHLwmMmm nopieHsHO 3 1V rpynoto 3 AXI (p < 0,05).

Mig yac iHaMBigyanbHOro aHanisy Yactotu 36inb-
LUEeHHS1 PO3MipiB CenesiHkW 3a rpynamu BCTAHOBWIIN:
MakcymarbHa YactoTa crnineHomeranii 6yna y Xxsopumx Ha
AXI -8 (44,5 %) i XI'C -7 (33,3 %) Bunagkis (p < 0,01)
MOPIBHSHO 3 iHWWMK rpynamun. YacToTa cnneHomeranii
B navuieHTis i3 HAYKXI meHLwwe Hix y 3,6 pasa, HACI — B
4,1 pa3a, TI-y 2,9 pa3a nopisHsiHo 3 AXI1 (p < 0,01).

B ycix rpynax BusiBUnu npsami Kopensuii Mk pos-
mipamm X4 i JI4 (r = +0,64, p < 0,01), MY (r = +0,79,
p <0,01). Y nauienTis i3 HACI po3amipn XY kopentoBanu
3 MoKa3HVKamm iMyHOMNOriYHOI BiANOBIAi — abCONMTHUM
BMicToM nimdpouuTis (r = +0,42, p < 0,05), CO3+-nimdpo-
umtamu (r = +0,47, p < 0,01). BcTaHOBMIN HeraTMBHUM
KopensuinH1i 38’30k poamipis X4 y xsopux Ha TT 3 11-10
(r=-0,67,p<0,01).

Otxe, B 90 (75,0 %) xBopux Ha X[O3I nopiBHsHO
3 KOHTPOMBLHOK FPynoto crocTepiranu BiporigHe 36inb-
LUEHHSI PO3MIpiB MeYiHKM BHAcnigoK 36inbWEeHHs npaBoi
Ta xBoctartoi yacTok: 16 (88,9 %) nauieHTiB i3 XI'C, 19
(79,2 %) oci6 i3 HAXKXT, 29 (78,3 %) xsopux Ha HACT,
15 (71,4 %) xBopux Ha XI'C, 11 (55,0 %) nauieHTiB i3 TT.
CepenHi 3Ha4YeHHs Po3MipiB CenesiHku He NepeBuLLyBanu
MEXi HOPMU, OfHaK, aHaniayr4m pesynsraTi, BCTaHOBUIN
YacToTy CrifieHOMeranii B Mexax KOXHOI rpynu: Makcu-
MarbHa YacTtoTa BusiBrieHa y xsopux Ha AXIM—8 (44,5 %),
wo Ginbwe B 4,1 pasa nopisHsHO 3 rpynoto HACK (4
sunagkv — 10,8 %), y 3,6 pasa — HAXKXI (3-12,5 %), y
29 pasa - TrI (3 - 15,0 %), 1,3 pasa binbLue yactotn y
xBopux Ha XI'C (7 - 33,3 %).
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Puc. 1. CoHorpama neuiHkv gpi6Ho3epHucToi cTpykTypy Ta [A3Y nauieHta 3 HAXXIT.

Puc. 2. CoHorpama neviHk 3 MigBULLEHOI0 EXOreHHICT0 napeHxiMu y xBoporo Ha HACT.
Ta6nuus 1. MNMokasHukm xxopcTKoCTi neviHku 3a gaHumu 3XE y rpynax, M £ m

MNMoka3Hukm, KonTponbHa rpyna | | rpyna HAXXN Il rpyna HACT Il rpyn pyna Tl
OAWHULI BUMipIOBaHHSA (n=15) (n=24) (n=37) (n=21) (n=18) =20)

E, kMa 4,82 £0,66 5,81+0,20 7,15+ 0,80° 1,22 £1,71% 18,10 + 2,68 7,91+1,16°%
V, mlc 1,26 £0,22 1,38 £ 0,02 1,49 + 0,06° 1,99+0,15 2,38 +0,32% 1,60 + 0,02

“ p < 0,01 — BiporigHiCTb Pi3HNLIi NOPIBHSIHO 3 NOKa3HWKaMU KOHTPOIBHOI rpynu; *: p < 0,01 — BiporigHICTb Pi3HULLi NOPIBHAHO 3 MokaaHukamu | rpynu; : p < 0,01 — BiporigHicTb
Pi3HULI NOPIBHAHO 3 NokasHukamu [V rpynu.

Tabnuus 2. MNMokasHMKKM XOPCTKOCTI NapeHxiMn cenesiHkv 3a gannmun 3XE y rpynax, M £ m

Moka3Huk, Kr I rpyna HAXXN Il rpyna HACT Il rpyna Xrc IV rpyna AXI Vrpyna TT (n = 20)
OAMHUL BUMiPIOBaHHSA (n=24) (n=37) (n=21) (n=18)

E, kMNa

V, mlc

17,31 +£2,63 14,34 £ 0,71 19,96 2,98
2,17+£0,22 2,21+0,09 2,50 £0,17

22,87 +4,08 24,09 + 3,68* 17,89 £ 1,67
2,53 0,26 2,73+0,36 2,42 £0,07

*: p < 0,05 — BiporigHiCTb pi3HWLLi 3 NokasHuKamu | rpynu.

Puc. 3. EnacTorpama neuiHku xsoporo Ha AXTT.
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3a gaHumu Y3 OYIT ouiHMAW CTPYKTYpHI 3MiHK
MEYiHKW Ta CenesiHkW: KOHTYpW OpraHiB, CTPYKTYpy Ta
€XOreHHICTb MapeHXiMu1, HasiBHICTb AUCTaNbHOMO 3aTy-
xaHHs ynbtpassyky (A3Y), BukoHanu Bidyanisauito ne-
YiHKOBMX BEH. 3MiHV CTPYKTYpY NeYiHKM (HEOAHOPIAHICTb)
Busisunu B 97 (80,8 %) xBopux Ha XO3I1. HeogHopigHy
CTPYKTYPY NapeHXiMu MeYiHk1 BU3HAYMNM B NaLIEHTIB i3
XIC (x? = 11,2; p <0,001) Ta AXIT (x> = 9,51; p < 0,001)
rpyn — y 1,8 pasa yacTiwe MopiBHAHO 3 XBOPUMK Ha
HAXXTT. IMOBipHO, Lie NOB’A3aHO 3 TPUBAMILLMM Yacom
il BipyCHOro Ta ankorofibHoro eTionori4HOro YMHHUKA.
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CoHorpaciyHo po3pisHsaoTb ApibHO-, cepeaHbo- Ta
BEMVKO3EPHCTY CTPYKTYPY napeHxiMy nediHku. [ipioHo-
3epHUCTY CTpyKTypy B 1,9 pasa vacTiwe BU3Ha4Yanu y
xBopux Ha HAXKXI (2= 5,57; p < 0,05), cepeaHbosep-
HUCTa NpuTamaHHa ocobam i3 Tl —y 2,4 pa3sa yacTile
Tpannsnack, Hix B iHwwkx (x?= 5,53; p < 0,05). YacTota
BUSIBIIEHHS BENWKO3EPHUCTOI MAapeHXiMM NeYiHK1 BULLA Y
2,4 pa3a B nauieHTis i3 rpynu AXT (x2= 5,46; p < 0,05), wo
XapakTepHo Ans nporpecysaHHs ibpoaHoi TpaHchop-
mauii. CoHorpama ApibHO3epHUCTOT CTPYKTYPU NEYiHKM 3
[3Y HaBegeHa Ha puc. 1.

3MiHM eXOreHHOCTi NeviHKkW y BUIMSAAI NigBULLEH-
HA BusBunn y 116 (96,7 %) obctexennx i3 XA3M1.
AHani3yun 3anexHocTi NigBULLEHOI eXOTeHHOCTI
napeHximv Bif eTionoriyHoro caktopa, He BUSBUMK
BipOrigHiCTb 3MiH y rpynax, ogHak y xsopux Ha AXI1
yacToTa 3MiHU exoreHHoCTi Byna Hwxyo B 1,2 pasa
nopiBHsHO 3 HAXKXIT: 88,9 % Ta 100,0 % BianosigHo.
CoHorpama nigBuLLEHOI EXOreHHOCTI MeYiHky HaBedeHa
Ha puc. 2.

BigxuneHHst y BUrnsai AucTanbHOro 3aTtyxaHHs Y3
crnocTepiranu y XBopux ycix rpyn, ane makcumarbHa
yactota — B | (HAXX) i Il (HACT) rpynax: 75,0 % Ta
80,6 % BignosigHo.

YacTtoTa cnabkoi Bisyanisavji neyiHkoBMX BeH, L0
npuTamaHHa cteatorenaroay, byna B 1,5 pasa binbLuoto
B oci6 | (HAXXIT) rpynu nopisHsiHo 3 HACT (x2= 6,72;
p < 0,05), XI'C (%= 5,43; p < 0,05), AXI (x*>= 5,50;
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p <0,05) Ta TT (x24,40; p < 0,05) rpynamu, o nigTeep-
IDKYETBCS YACTIEHHUMI HayKOBUMU poboTamu.

Bpaxosytoun gani Y3 y B-pexxumi, 4ns BU3Ha4eHHs
xapaktepy 3miH XM i XKMC sukoHanu 3XE. MNMoka3Hmku
3XE neviHkm (kMMa, m/c) HaBeneHi B mabnuyi 1.

Y BCix rpynax Busisunv 36inbLueHHs XXMM He3anexHo
Bi[l eTionorii 3aXBOPIOBAHHS MOPIBHAHO 3 KOHTPOIBbHO
rpynoto (p < 0,05). OnHak HanbinbLL iCTOTHI 3MiHK cnocTe-
piranu B nauieHtis 3 AXT, y akux B 3,1 pasa (p < 0,05),
y 2,5 pasa (p <0,05), B 1,6 pasa (p <0,05) Tay 2,3 pasa
(p < 0,05) KM 6yno GinblMM NOPIBHAHO 3 XBOPUMU
Ha HAXKXT, HACT, XI'C i TT BignosigHo. Enactorpama
neviHku y xsoporo Ha AXIT HaBegeHa Ha puc. 3.

3a gaHumn 3XE, makcumarbHa XOPCTKICTb MeYiHKu
BCTaHoBreHa y xgopux Ha AXIT (p < 0,05) nopiBHsHO 3
nokasHukamm npu HACT i XI'C, wo nigTBepmKyeTbCs
KOpensuinHUMK 3B’s3kamMu Mk mokasHukamm E, cp. kla
neviHkn 3 HOMA-IR (r = +0,843, p < 0,05). ¥ xBopux Ha
AXT 36inbLUEHHS )XOPCTKOCTI MEYiHKM CyNPOBOMKYETLCS
BiporigHuM nigsuweHHam iHgekcy HOMA. Lle nosicHto-
€TbCS TUM, LLO B NyIi 3aranbHOi iHCYNiIHOPE3UCTEHTHOCTI
3HauyLLly YacTWHY CTaHOBWTb CYTO NEYIHKOBA iHCYMiHOpe-
31CTEHTHICTb. PO3BMBaETHLCA BOHA BHACTIAOK 3aMilLeHHS!
renaToumTiB 3 iHCYniHOBUMU peLienTopamu yHKLiOHamMb-
HO HeaKTVBHO (DIGPO3HO TKAHMHOH.

Y nauieHTiB i3 XI'C BUSBMUIN NO3UTUBHI 3B'A3KN MiXX
XOpCTKiCTto neviHku Ta IL-6 (r = +0,618, p < 0,05).

Y mabnuyi 2 nokasaHo, LU0 pi3Hi eTIONOriYHI YUHHUKK
y xBopux Ha X3 BNnmBatoTh Ha XKOPCTKICTb NapeHXiMu
cenesiku (XKIMC). Ane BiporigHe 36inbLeHHs B 1,7 pasa
LIbOro MoKasHuKa BCTAHOBMIN Tinbku B nauieHTis 3 AXI1
nopisHsHO 3 xBopuMmM Ha HAXKXT (p < 0,05).

Y xBopux Tl BUSBUNW HeraTWBHWUIM BipOrigHUN
3B'A130K MiX piBHEM T-XennepiB i >KOPCTKICTIO cenesiHku
(r=-0,577, p < 0,05) i neyiHkm (r = -0,522, p < 0,05).

Enacrorpamu cenesiHku HaBeaeHi Ha puc. 41 5.

[ins ouiHiOBaHHs cTeato3y nediHky y xBopux Ha X3[M
BUKOHaNM cTeatomMetpito — gocnimkeHHs K3 Y3. Ctearo-
MeTpis neviHkK y xsoporo Il rpynu HaBegeHa Ha puc. 6,
OLjiHIOBaHHs renatopeHanbHoro inaekcy (MP1)—Ha puc. 7.

AHarni3 aaHnx cTeaToMeTpii nokasas, Wwo K3 y xBopux
Ha XI'C 6yB MiHimansHM (2,03 + 0,04 nb/cv) nopiBHSHO 3
xBopumu Ha HACT (2,27 £ 0,07 gb/cwm), AXI (2,25 £ 0,10
ab/em), TI (2,19 + 0,07 gb/cm) i BiporigHo Hk4MM nopis-
HSHO 3 MoKa3HMKkamu rpynm xopux Ha HAXKXIM (2,31 + 0,05
ab/em) (p < 0,001). Y nauienTie i3 HAXKXI HakonnyeHHs
XMpY B neviHuji BiporigHo BinbLue, Hix y xBopux Ha HACT
(p < 0,05), imMOBIpHO, BHaCNiAOK NepeBaxaHHs NpoLeCiB
¢hibporeHesy. AHania cepepHix nokasHukis Pl nokasas
BiACYTHICTb BipOrigHWX 3MiH y xBopyx Ha X3l HezanexHo
BiJ ETIONOMYHOMO YMHHYKA. KopensuinHuii aHanis He noka-
3aB 38's130K M K3, Pl i 6inkoBO-CUHTETNYHOK dhyHKLiED
nediHkv, Npo3ananbHuMmM hakTopamu iIMyHHOI CUCTEMM.

Y xBopux Ha X3 nopyLueHnin iMyHHWIA cTaTyC: y
75,0 % xBopux Ha HAXXIT, y 71,4 % xsopux Ha HACT,
y 72,2 % xBopux Ha XI'C, y 61,1 % xBopwux Ha AXIT Ta y
40,0 % xBopux Ha TI™ cnocTepirany 3HauyLLe 3HUKEHHS
T-nimcpouwTia. Y nonosuHmu xsopux Ha HAXKXT, y 78,4 %
xBopux Ha HACT, y 71,4 % xBopux Ha XI'C, y 55,6 %
xBopux Ha AXI Ta y 45,0 % xBopux Ha TI BCTaHOBNEHO
3HWKEHHA T-xennepHoi cybnonynsuii, LWo CBigYMTb Npo
[AenpecuBHU xapakTep iMyHHOI BignoBiai. Bussneri
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Puc. 7. CoHorpama ouiHtoBaHHs [Pl iHaekcy.
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rnnbLLi nopyLLeHHs iMyHoperynsuii B 76,2 % XBopux Ha
XIC BkasyroTb Ha nepcucteHuito HCV i, sk Hacnigok,
po3BUTOK ¢hibpo3y.

Y xBopux Ha HAXXI BctaHoBunu BiporigHe
30iNbLUeHHs piBHS iHCyniHY o 17,4 + 1,6 mkOO/mn, y
xBopux HACI — go 21,75 + 1,90 mkO}/mn, y xBOpUX Ha
XIC — po 22,7 + 2,2 mkOO/mn, y xBopux Ha AXIT — oo
20,95 + 2,4 mkOL/Mn LLOA0 NOKa3HWKIB rPyni KOHTPOITHO —
11,80 £ 1,02 mkOL/mn. Y xBopux Ha HACT iHcyniH nosu-
TVMBHO KOPETIOBAB i3 XOPCTKICTIO cenesiHkm (r = +0,436,
p < 0,05) Ta neviHkm (r = +0,357, p < 0,05). Y xBopux
AXI1 piBeHb iHCyniHY KopentoBas 3i cTyneHem ibposy
(3a METAVIR) (r = +0,528, p < 0,05).

Y xBopux Ha X[3I1 BinbyBaeTbCS NOPYLLEHHS LIUTO-
KiHoBoro mpodinto. Bwmict 11-6 BiporigHo nigBuLLEHMI y
2,1 pa3a (p <0,05)y xsopux Ha HACI Ta XI'C, y 2,5 pasa
(p < 0,05) y xeopux Ha TI" nopiBHsiHO 3 KOHTporneM. Lie
BKa3ye Ha 3ananbHUi NpoLec i 3yMOBIIOE PO3BUTOK
cTeatorenatuty Ta ibposy y xsopux Ha XO3I. Tak, y
xBopux Ha XI'C BCTaHOBMEHO 3B'A30K MixX piBHEM IJ1-6 i
xopcTkicTio cenesiHku (r = +0,680, p < 0,05), cTyneHem
¢ibpoay (3a METAVIR) (r = +0,573, p < 0,01).

KoHueHTpauis TNF-a BiporigHO nepeBsuLLye KOH-
TponbHi 3HaveHHst npu HACT (8 11,6 pasa, p < 0,05),
XIC (y 13,9 pasa, p < 0,05), AXI1 (y 9,4 pa3a, p < 0,05)
i Tl (y 9,5 pasa, p < 0,05). PiBeHb IJ1-10 B 06CTEXEHMX
XBOPWX CTAaTUCTUYHO He BiApi3HSBCS Bif 3HAa4YEHL HOPMU.
CniBBigHOLLIEHHS MPO- Ta NPOTU3ananbHUX LIMTOKIHIB,
koediuieHT TNF-a/IJ1-10 3pocTae B 7,1 pasa (p < 0,05) y
xBopux Ha HAXXT, y 19,3 pasa (p < 0,05) y xsopwx i3
HACT, B 14,4 pa3a (p < 0,05) y xBopux Ha XI'C, y 14,0
pasa (p < 0,05) y xBopux Ha AXIiB 8,4 pasa (p <0,05)y
xBOpWX Ha TI” NOPIBHSAHO i3 rPynoto KOHTPOIH0. Y XBOPUX
BCTAHOBWNW KOPENsiLiiHWIA 3B’A30K Mix piBHeM I1-6 i
TNF-a: HAXXIM -r=+0,533, p < 0,05; HACI —=r=+0,373,
p<0,05, AXIN-r=+0,534, p<0,05. Y xBopux Ha HAXKXT1
BCTAHOBWNM NO3UTUBHUI 3B’130K MiX piBHem TNF-a Ta
xopcTkicTio cenesiHku (r=+0,601, p <0,01). Lli naHi Bka-
3yl0Tb Ha HasIBHICTb B3aEMO3B'A3KY MK Npo3ananbHUMm
LIMTOKIHAMW Ta CTAHOM MEYiHKM 11 CenesiHku.

06roBopeHHA

Y pesynbrati JOCNIMKEHHS BUSIBANM B3aEMO3B'SI3KM He
TifIbKN MK CTPYKTYPHUMY Ta (hyHKLIOHANbHUMY 3MiHAMM
neviHKW, ane 1 oTpuManu AaHi Woao 3MiH >KOPCTKOCTi na-
peHximum cenesiHkn. Enactorpadito BUKOPUCTOBYOTL NS
OLLiHIOBaHHS XOPCTKOCTi NapeHxiMu npoTarom 11 pokis.
Ockinbkn XpOHiYHE 3ananeHHs NeYiHkM Npu3BOANTL OO0
¢hibpoay, xopcTkicTb napeHximm 3pocTae. OUiHIOBaHHS
cTagii ¢ibposy HeobxigHe Ans nnaHyBaHHS Tepanii Ta
MPOrHO3yBaHHs KniHiYHoro nepebiry. 3onotum craHgap-
TOM BM3HaYEHHs CcTagji ibposy, cTeaTosy, aKTUBHOCTI
XPOHI4HOrO mpoLecy neviHkv € Bioncis neviHku, ane 3
MOTEHUINHUMMN YCKIAAHEHHSIMU, SK-OT KpOBOTeYa Ta
6inb [23]. OpHak, BpaxoByHUW YUCTIEHHI JOCTILKEHHS
HeiHBa3NBHWX METOAIB AjiarHOCTUKV ibposy, a came 3cyB-
HOXBWIbOBY efnactorpadito NeYiHkK1, € BENUKWIA iHTepec
[10 po3pobreHHs Ta yA0CKOHANEHHs HeIHBa3NBHIX METO-
[iB AiarHoCTuky ¢pibposy neviHkn. HuHi BUKOPUCTOBYIOTL
pi3Hi Mapkepw KpoBi Anst hibpo3y neviHku (TpomboumTy,
rianypoHoBy KucnoTy, konareH Tuny IV, iHaekc cnisgigHo-
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LeHHs TpaHcepas, Fibro Index Towwo) [6], ane Bci BOHK
3anexarb He TinbKy Bif eTionorii.

3a Hawwnmmu ganumu, Y3 OUI 3miHM CcTpyKTypm
neviHkn y Burnsai HeogHopiaHocTi Busisunm y 80,8 %
xBopvx Ha XA3I1. HeopHopigHy CTPyKTypy napeHximm
NeviHky cnocTepiratoTb YacTiwe B nauieHTiB i3 XIC Ta
AXT1. IMOBIpHO, Lie NOB'I3aHO 3 TPMBANILLMM Yacom fii
BipYCHOrO Ta ayKororbHOrO ETIONOMYHOrO YMHHIKA.

[aHi, Wwo ogepxanu, nokasanu: 3miH1 MOKa3HUKIB
'Pl'y xBopux Ha X[3[1 He 3anexanu Big eTionoriYHoro
YuHHUKA. He BusiBunn B3aemoss'asku mix K3, [Pl ta
noKasHy1KaMu iMyHHOI cucTemu.

Pe3ynsraTi Halloro AocnimpKeHHs NPOAEMOHCTPYBa-
v BiporigHe 36inbLLEeHHs napaMeTpiB XOPCTKOCTi NEYiHKV
Ta cenesiHk1 y xBopux Ha AXT. 36inbLUEHHS )XOPCTKOCTi
CynpOBOMKYBaNOCs NiABULLEHHAM PIBHS iHCYMiHY, iHAEKCY
HOMA-IR, nposananbHmx uutokiHiB (IJ1-6 Ta TNF-a), Lo
He BUKMIOYaE NOEQHAHHS KiflbKOX eTionorivHmMx hakTopis
po3BUTKY CTeaTo3y Ta hibpo3y nediHku.

Bigomo, wo nigsuweHHs pisHa TNF-o BNpogosx Tpu-
Baroro Yacy NpurHivye akTMBHICTb T-xennepis 1 Tuny (Tx1),
a oTKe i KNITUHHY iMyHHY BinoBiab. 3 ogHoro 6oky, TNF-a
€ HeoOxigHWM ans nponichepalyii renatounTis i 3anobiraHHs
iXHBOMY anonTo3y Npu pereHepaulii NeYiHkK, 3 iHWoro, €
MeLiaTopoM renaTtoToKCUYHOCTI Npy BakTepianbHYX, Bipy-
CHWX | TOKCUMYHUX BnnmBax. Hameuwi nokasHuky TNF-a y
xBopux Ha HACT, XI'C, AXIN, TT, siki oTpumanu, ceigyatb
MpO CYTTEBI 3MiHW CUCTEMM IMYHHOI BIAMOBIAI NPy 3aXBOpPHo-
BaHHi, OCKifbKM CTYNiHb MiABMLLEHHS BMICTY LIbOTO LIUTOKIHY
B CMPOBATLL KPOBI KOPETOE 3 TSXKKICTHO 3aXBOPIOBAHHSI.
Kpim Toro, cnig B3sTM [O yBaru Takox piBeHb MaTtomop-
dhonoriyHoi akTMBHOCTI Ta GioXiMIYHMX NEPETBOPEHD, L0
BifOyBatoTbCS B OpraHiami B yMoBax 3anarbsHoro npoLecy
B MapeHXimi neviHkW. Y BUnaaKy CnpusTivBoro pesynsrary
koHueHTpauia TNF-a 3HuxyeTbCs, TOMy AOCHIAXEHHS
CYPOBATKOBOI KOHLIEHTpALi LIbOro LIMTOKIHY B AMHAMIL
MOXE BUKOPUCTOBYBATWCS [N1S1 OLJHIOBAHHS MPOrHo3y B
KOMMMeKCi 3 iHWyMKn nokasHukamm [24]. PiseHb TNF-a
MO3UTUBHO KOPENOBAB i3 XXOPCTKICTIO CENe3iHKN.

Y xBopux Ha HACT, XI'C i TI" BCTaHOBMAM NiABULLEHHS
piBHs IJ1-6, sikmiA, sik BigOMO, € mpo3ananbHuM MegiaTto-
poM i perynsatopom pocty renatoumTis. Lle Bkasye Ha
3anarnbH1N NPOLIEC | CIPUYMHSIE PO3BUTOK CTeaTorenaTtuTy
Ta ¢hibpo3y y xBopvx Ha XO3M. Le nigTBepmxyeTbcs
AaHnmm haxoBoi nitepatypu: piseHb II1-6 y cuposatui
KPOBI MPSIMO MPOMOPLIAHUIA iXHIN KOHLEHTPALLiT B NeyiHLi
Ta nokasye akTUBHICTb ii 3ananenHs [19,20]. Buaineni
3anarnbHi LUTOKIHW renaToumTiB akTUBI3yOTb 3ipyacTi
KNiTUHW i, IMOBIPHO, BifirpaloTb Porb Yy NOCUNEHHI i-
6poreHe3sy [25]. Y xBopux Ha XI'C BCTaHOBWNM 3B’A30K
Mix piBHeM IJ1-6 i XOpCTKICTIO CenesiHku Ta CTyneHem
¢ibposy (3a METAVIR).

PiseHb IJ1-6 Takox NO3NTUBHO KOPEMtOBAB i3 PIBHEM
TNF-q, L0 CBIigYUTL NPO IXHIO CMiNbHY y4acTb Y 3ananb-
Homy npoueci y xBopux Ha HAXKXT1, HACT Ta AXTT.

I11-10 Bigirpae 3axvcHy ponb y MexaHiamax YLUKO-
[DKEHHS NediHKW. Y HaloMy OOCRimMKEHH NiaBULLEHHS
piBHS mposananbHux uutokiHia (IM1-6 Ta TNF-a) y kposi
xBopux Ha X[A3I1 He iHOYKye CekpeLliio NpoTu3ananbHUX
umTokiHiB (1/1-10), Lo npr3BoanTb A0 HAAMIPHOI akTVBaLii
makpodoaris, MiATPMMKM 3ananbHOro MpoLecy Ta po3BUTKY
cTearoasy i ibpoay.
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Omxe, pesynbTaTi BUKOHAHOTO AOCHIMKEHHS Mig-
TBEPAWINMN HAsIBHICTb 3B’13KY MK CTPYKTYPHUMM 3MiHAMU
MEYiHKY, CenesiHkv Ta CTaHOM KIITUHHOT NaHKW iIMYHITETY,
Mapkepamy 3ananeHHs Ta ByrneBogHUM 0OMiHOM Y XBO-
pux Ha XA31. MporpecyBaHHs CTPYKTYPHMX 3MiH NEYIHKNA
Ta CenesiHkW, a TaKkoX 3POCTaHHSA CTyneHs cTeaTtosy
CyNpOBOKYETLCS aKTVBALEID Npo3ananbHUX LIMTOKIHIB,
BUCHa)XEHHAM NPOTK3anasbHOI BiAMoBiAi Ta 3p0CTaHHAM
iHCYniHOPE3UCTEHTHOCTI, WO ycknaaHoe nepebir XA3I1.

BucHoBKU

306inblUeHHsT CTyneHs cTeatody Ta hibpo3y neviHku y
xBopux Ha X[O3I cynpoBOAXYETbCA HeLOCTaTHICTIO
KIMiTUHHOI NaHKM IMYHITETY, aKTUBALliE0 Npo3anasbHoi Bif-
nosigi (nigsuiLeHHsm piBHa TNF-a Ta IJ1-6), BUCHaXeHHAM
npotusanansHux daktopis (IJ1-10) Ha Tni HapocTaHHs
meTaboniyHMX NopyLUeHb (MiABULLEHHS PIBHS iHCYTIHY,
iHCYniHOPE3UCTEHTHOCTI).

MepcnekTvBU noganblumnx AocnimkeHb. Baxnu-
B/M HayKOBMM HanpsiMOM BBaXXaEMO BU3HAYEHHS HOBUX
MOXIMBOCTE [iarHOCTUKM cTeaTosy Ta ibpo3y nevdiHku
ANS paHHbOI NpodinakTnky i nikysaHHa XO3M.
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The purpose of this study was definition of influence of the modified factors in development of acute pneumonia in children
of early age and development of the method of prognostication of disease development.

Materials and methods. 89 children of early age with acute bronchopulmonary pathology whose average age was 1.3 + 0.2
years (47 children with acute bacterial bronchits and 42 children with acute community-acquired pneumonia) were examined.
Also we tested the level of 25-hydroxyvitamin D (25(0OH)D), hBPI, cathelicidin LL-37, lactoferrin in blood serum with the help
of immunoenzymometric analysis. The significant factors that are most associated with the development of acute pneumonia
were revealed using factor analysis. For prognostication of probability of development of an acute pneumonia the equation
of logistic regression was used. Determination of quality of the received model of prognostication was conducted by means
of the ROC analysis and index of AUC. For assessment of the discriminating ability of model the Gini index was calculated.

Results. By results of conducted factor analysis 5 significant factors determining the main part of predictors of development
of an acute pneumonia in children of early age, patients with acute inflammatory bronchopulmonary pathology were allocated.
The conducted correlation analysis of variables revealed existence of interrelations between prenatal, anamnestic and immune
factors which entered further mathematical model of probability of development of an acute pneumonia in children of early
age. The statistical importance of the created model was confirmed by Omnibus Test, the diagnostic information content was
estimated according to a ROC curve that confirmed high quality of model.

Conclusion. On the basis of the conducted factor analysis the most priority predictors of development of an acute pneumonia
in children of early age with acute bronchopulmonary pathology who were further included to the mathematical prognostic
model of probability of development of the specified disease were allocated.

MporHo3yBaHHA po3BUTKY 6aKTepiaAbHUX 3aXBOPIOBaHb OpraHiB AUXaHHA
B AiTei paHHbOrO BiKy

I. 0. AexeHko, A. B. Abpamos, I. B. KpaitHs

MeTta po6oTu — BM3HaYeHHs! BNMBY MOAUIKOBaHUX (haKTOPIB y PO3BMTKY FOCTPOI MHEBMOHIi B AiTel paHHLOro Biky Ta
po3pobreHHs MeToLy NPOrHO3yBaHHS PO3BUTKY 3aXBOPHOBAHHSI.

Matepianu Ta metoau. Obctexwunu 89 aiten paHHbOro Biky 3 rOCTPO BPOHXONEreHEBOK NATOIONIE, CEepeaHil BiK SKUX
craHoBmB 1,3 £ 0,2 poky (47 piTei, siki XBopi Ha rocTpuin GakTepianbHWA BPOHXIT, | 42 fiTel, siki XBOPi Ha rOCTPY no3asikapHsHy
MHEBMOHit0). 32 4ONOMOroH0 iMyHOEPMEHTHOIO aHani3y AOCHigKyBany BMICT y cupoBaTLi KpoBi 25-rigpokcvsitaminy [ (25(0H)
D), hBPI, kateniumanHy LL-37, naktodepuHy. 3a 4ONOMoroto hakTopHOro aHanisy BUSIBUMM 3HauyLLi hakTopu, Lo HanbinbLue
NOB'AI3aHi 3 PO3BMTKOM FOCTPOi MHEBMOHIi. [1nsi NporHo3yBaHHs MIMOBIPHOCTI PO3BUTKY rOCTPOI MHEBMOHIi BYUKOPMCTOBYBaNM
PIBHSIHHSA NOTCTUYHOI perpecii. AKiCTb 0TpUMaHoi Moaeni NporHo3yBaHHs BU3Havanu 3a gonomoroto ROC-aHanisy Ta nokas-
Huka AUC. [Ins ouiHIOBaHHSA AMCKPUMIHYIOYOI 30aTHOCTI MoZeni po3paxoByBany iHgekc Gini.

Pesynkratu. 3a pesynsratamy (hakToOpHOroO aHanisy BUAINUMM 5 3HauyLLmx akTopiB, WO AETEPMiHYTb OCHOBHY YacTUHY
NPEeOVKTOpPIB PO3BUTKY rOCTPOI MHEBMOHIT B AiTell paHHbOrO BiKy, sKi XBOPI Ha rocTpy 3ananbHy GpOHXOorereHeBy NaTomnorito.
KopensiuinHmii aHanis 3MiHHMX MOKa3aB HasiBHICTb B3aEMO3B'A3KIB MixX MpeHaTanbHUMKU, aHaMHECTUHMHUMI Ta iIMYHHUMN
dhakTopamu, Ski Hagani BBINLLKM O MaTeMaTUyHOI MOAeni MMOBIPHOCTI PO3BUTKY FOCTPOI MHEBMOHIT B [jiTe paHHLOTO BiKY.
CratucTMyHY 3HauyLLicTb CTBOpEeHOT Moaeni niaTeepaxeHo Omnibus Test, giarHocTYHa iHOPMATUBHICTb OLiHEHA 33 AaHUMW
ROC-kpvBoi, sika nigTBEpAMMIa XOPOLLY AKICTb MOZENI.

BucHoBku. Ha nigcrasi hakTopHOro aHanisy BU3Hauvnm NpiopuTeTHI NPeanKTopu PO3BUTKY rOCTPOI MHEBMOHIT B AiTel paH-
HbOTO BiKY, 5Ki XBOpi Ha rOCTPY 3anarbHy GpoHXxonereHeBy NaTornorito, Lo Haaani BBIMLLM IO MaTeMaTNiHOi Mogeni MPOorHo3y
MIMOBIPHOCTi PO3BUTKY LibOr0 3aXBOPIOBAHHS.

MporHo3upoBaHue pa3BUTUA 6aKTepua/\belx 3aboneBaHMK OpraHoB AblXaHUA
y AeTeu paHHero Bo3pacTta

I. A. AexeHko, A. B. Abpamos, A. B. KpaiiHas

Lienb pa6otki — onpegenexve BIUSHAS MOAUAULMPOBaHHBIX (haKTOPOB B Pa3BUTUW OCTPOI MHEBMOHWW Y JETEN PaHHEro
BO3pacTa u paspaboTka MeToa NPOrHo3MpOBaHNS Pa3BUTHS 3aboneBaHws.
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Marepuansi u metoabl. Obcnenosani 89 feTeit paHHEro BO3pacTa ¢ 0CTPOi GPOHXONEro4HON NaTonorMen, CpeaHUn Bo3pact
koTopbIx coctaeun 1,3 + 0,2 roga (47 geTen ¢ ocTpbIM 6akTepuarnbHbIM GPOHXUTOM 1 42 AeTel C OCTPOI BHEGOMNBHUYHOM
nHeBMOHMeN). C NOMOLLbH0 MMMYHOEPMEHTHOTO aHan13a 1ccrneaoBani CogepxaHue B CbIBOPOTKE KPOBM 25-TaPOKCUBUTa-
muHa [] (25(0OH)D), hBPI, katenuumnamnHa LL-37, naktodeppuHa. C noMoLLbo hakTOPHOro aHanu3a ycTaHoBMNEeHb! 3Ha4MMble
dhakTopbl, KOTOPblE B HAMOOMbLLEN CTEMNEHM CBA3aHbI C Pa3BUTUEM OCTPO MHEBMOHMU. [N NPOrHO3MPOBaHMs BEPOSITHOCTY
pasBWTWS OCTPO MHEBMOHIM BbINO MCMOMNB30BaHO YPaBHEHWE NOTCTUYECKon perpeccuun. OnpedeneHne kadecTsa nonyyeH-
HOW MOZENV NPOrHO3VPOBaHNSA NpoBoaunK ¢ nomoLubto ROC-aHanuaa n nokasatens AUC. [ins oLeHkv AUCKpUMUHMpYoLLen
CMocoBHOCTY MOAENM paccunTbiBancs uHaekc Gini.

Pesynbrathbl. B pesynsrate hakTopHOro aHanusa Bbiaenunm 5 3Hadnmbix hakTopos, AETEPMUHMPYIOLLIMX OCHOBHYIO YacTb
NPeayKTOPOB Pa3BUTUS OCTPOI MHEBMOHUM Y IETel paHHero Bo3pacTa, 60rbHbIX OCTPON BOCMaNMTENbHOM BPOHXONEro4Hon
natonorueit. KoppensumoHHbIin aHanus nepemMeHHbIx nokasan Hanuume B3anmMocBA3e Mexay npeHaTanbHbIMY, aHaMHECTH-
YECKUMM N UMMYHHBIMW (hakTopamu, KOTopble B AarnbHeiLleM BOLLMM B MaTEMATUYECKY0 MOAESb BEPOSTHOCTW PasBUTUS
OCTPOW MHEBMOHMWM y ieTel paHHero BodpacTa. CTatncTnieckas 3Ha4YMMoCTb Co3aaHHoON Modeny nogreepxaeHa Omnibus Test,
AnarHocTnyeckas MHPopMaTMBHOCTL OLieHeHa no AaHHbIM ROC-kpuBoiA, koTopas NOATBEPAMIIa XOPOLLEee Ka4eCTBO MOAENM.

BbiBogbl. Ha ocHoBaHWu hakTopHOro aHanusa BbigeneHbl Hanbonee NpUOPUTETHbIE NPEOMKTOPLI Pa3BUTUSI OCTPOA
NMHEBMOHMWW Y ETEN paHHEro Bo3pacTa, b0MbHbIX OCTPOI BPOHXONEro4YHONM NaTonorven, Kotopble B AanbHeNWweM BOLLMN B

MaTeMaTU4ecKkyo MoAenb NPOrH03a BEPOATHOCTU Pa3BUTUA YKa3aHHOIO 3aboneBaHus.

In recent years pneumonia which is the sixth mostimport-
ant reason of child mortality in the world continues to keep
the relevance among diseases of respiratory organs [1].
Itis one of the most frequent reasons of hospitalization of
children up to 5 years old it demands timely diagnostics
and the most effective treatment [2,3]. Influence of pre-
morbid factors in development of acute pneumonia among
children, such as the burdened obstetric and gynecologic
anamnesis, pathology of the perinatal and intranatal
periods, early artificial feeding is of great importance that
can act as risk factor for most of severe diseases and a
possible lethal outcome [4,5]. Itis necessary to notice that
factors which are not connected directly with development
of the disease or its activator, but which are capable to
worsen the course of a disease have no less influence
on development of pneumonia.

It is known that the epithelium of respiratory tracts
produces a number of protective factors — antimicrobic
peptides among which cathelicidin LL-37 has the greatest
protective properties, lactoferrin and hBPI[43,44]. Impor-
tance of value of antimicrobic peptides is beyond their
classical local antimicrobic activity, their broad biological
influence shows that these effector proteins provide
communication between a congenital and adaptive im-
munity [45,46]. It does not raise doubts that the acquired
defects of synthesis of antimicrobic peptides, especially
against the background of deficiency of vitamin D promote
increase in sensitivity to an infection and colonization
conditionally by pathogenic microflora which promotes
more severe disease and development of bacterial
complications [47].

The predictive importance of both endogenous and
exogenous risk factors of development of sharp pneumo-
nia in children of early age, their influence on the nature
of a course of a disease and its consequences are am-
biguous, which demands additional studying.

Purpose

The purpose of this study was definition of influence of
the modified factors in development of acute pneumonia
in children of early age and development of a method of
prognostication of disease development.
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Materials and methods

Respect for ethical aspects. The 89 children with acute
bronchopulmonary pathology among whom there are 47
children with acute bacterial bronchitis and 42 children
with acute community-acquired pneumonia entered into
group of observation (whose average age was 1.3 £ 0.2
years). Verification of the diagnosis was carried out ac-
cording to clinical protocols of diagnostics and treatment
of an acute bronchitis and acute pneumonia at children
[7,8]. The assessment of the severity of the condition
of patients was carried out in the first 24 hours from
the moment of the admission to the hospital, in children
with an acute bronchitis according to ABSS scale and in
children with an acute pneumonia according to criteria of
PRESS scale [9,10].

Methods. Microbiological inspection of material of
smears from a nasopharynx of the children with acute
inflammatory bronchopulmonary pathology was conducted
to purpose of antibacterial therapy, in the bacteriological
COMPACT VITEK 2 analyzer (BioMérieux, France) with
use of the software of AES: Global CLSI-based Phenotypic,

For the assessment of risk development of acute
pneumonia in children of early age calculation of
the relative risk (RR) in tables of associativity 2 x 2, with
determination of 95 % of confidence intervals (95 % CI)
was carried out. Informative signs with RR value more
than 1.0 were referred to number of the most significant
factors. For the analysis of influence of risk factors of
pneumonia development in children of early age with
acute inflammatory bronchopulmonary pathology, we
analyzed the obstetric and gynecologic anamnesis of
mothers, pathology of perinatal and neonatal periods,
the nature of feeding of children of the first year. Also
data of the anamnesis of a disease taking into account
hospitalization term in a hospital and terms of purpose of
antibacterial therapy were considered. By means of an
enzyme immunoassay we examined the serum content
of 25-hydroxyvitamin D (25(OH)D), human bactericidal/
permeability-increasing protein (hBPI), cathelicidin LL-37,
lactoferrin. The results of researches of these peptides
are published in the previous works [48,49].

Reliability of data and statistical analysis. The mathe-
matical analysis and statistical data processing were
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carried out with use of the licensed Statistica 13.0 software
package (StatSoft Inc., NeJPZ8041382130ARCN10-J).
For the purpose of identification of factors which are most
connected with development of acute pneumonia factor
analysis was used. For definition of factorial loading of
the studied indicators the Spearman correlation is chosen.
The most meaningful factors in model investigated by
means of criterion of “scree” and Kaiser criterion. For sam-
pling rates with high factor loadings of the complex (more
than 0.7) the method of orthogonal rotation VARIMAX
was used. The analysis with use of rotation of VARIMAX
is made taking into account results of the initial analysis
and using the variance for describing main component
data array [11].

For forecasting of probability of development of an
acute pneumonia the equation of logistic regression
was used:

p=1/(1+exp(-z)),

nez=a0+alxx1+a2xx2+.+anxxn;
x1, ..., xn —independent variables, a0, ..., an — index of regression?.

If the calculated p value equaled 0.5 or more, then
this patient was assigned to a group of children with
the largest probability of development of pneumonia.
The quality of the constructed model was estimated on
their sensitivity and specificity [12]. Statistical signifi-
cance of the model was evaluated for Omnibus Test
(universal coefficient test) and categorical predictor
validity of the test.

For identification of factors which most degree are
connected with risk of development of acute pneumonia
in children of early age, the method of a genetic algorithm
was used [13]. Determination of quality of the received
model of forecasting was carried out by means of
the ROC-analysis and an indicator of AUC — a numeral
index of the area under a ROC-curve [14]. For the assess-
ment of the discriminating ability of model the Gini index
was calculated by the formula:

Gini =2 x (AUC — 1) x 100 [15].

The interrelation between separate factors was
estimated by means of coefficient of pair correlation of
Pearson.

Results

The conducted analysis of a microbiological culture
from nasopharynx of children with acute inflammatory
bronchopulmonary pathology showed that in the group
of children with acute pneumonia in 64.4 % (21 cases)
the etiologic factor is the Streptococcus pneumoniae.
Almost half less common gram-negative pathogen is
Haemophillus influenza — 28.5 % (12 cases). The 4.7 %
(2 cases) it was Klebsiella pneumonia, in 1 case (2.4 %)
occurred cryptogenic pathogen.

For identification of the most informative criteria
influencing the development of pneumonia in children of
early age with acute inflammatory bronchopulmonary pa-
thology factor analysis which allowed to allocate the main
factors of risk of development of the specified pathology
was conducted.
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Table 1. The size of general dispersion of variables, that is presented by the first

5 factors

The factor % of total dispersion | The cumulative %
1

2.251 18.760 18.760
2 1.924 16.040 34.801
3 1.651 13.765 48.566
4 1.501 12.514 61.081
5 1.255 10.461 71.542

Table 2. Design of factorial loads of indicators that were studied, for the children

of early age with acute bronchopulmonary pathology

The indicators

The low birth weight -0.793
The hospitalization time -0.918
The late starting prescription of antibacterial treatment -0.911
The severity of disease

The character of feeding

Vitamin D

Lactoferrin

Cathelicidin LL-37

hBPI

Hemoglobin level

The sex of child

-0.702

-0.745

0.883
0.717

-0.810
-0.795

K R E U

-0.770

0.841

23 significant factors of development of acute
pneumonia for the children of early age were selected
by us, among them there were such modified factors as
the course data of perinatal period, character of nature
feeding of child of the first year, data of anamnesis and
severity of the disease, level of haemoglobin in peripheral
blood, maintenance in the blood serum of vitamin D and
antimicrobial peptids (lactoferrin, LL-37, hBPI) and such
not modified factor, as sex of child.

Factor analysis was conducted with the use of rota-
tion of VARIMAX taking into account the results of initial
analysis and allowed to determine possible to identify
five main components (Table 1). Actually the number of
components exceeded 1.0, and their total contribution to
general variation was 71.5 %. It specified on that these
factors determine basic part of predictors of development
of acute pneumonia for children from the groups of ob-
servation (Table 1).

On the next stage by means of method of main com-
ponents the matrix of the factor loading was determined
(Table 2).

According to the obtained data, the 1% factor which
described 18.7 % of the total variations, had a high degree
of loading, which includes the indexes of term of hospitaliza-
tion (factor loading — 0.918, RR 1.94, 95 % CI 1.30-2.92)
and the late starting prescription of antibacterial treatment
(factor loading — 0.911, RR 1.64, 95 % CI 1.07-2.53).

The data we received look logically, if to take into
account that the late appeal of patients seeking care and
ill-timed setting of antibacterial therapy on the pre-hospital
stage come forward to one of reasons of severe course
of the disease [16,29].

It is known at the same time, that the timely set of
diagnosis and early rational etiotropic treatment are
the predictors of favourable end of pneumonia [16].
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Table 3. The correlation matrix of predictors that have influence on development of acute pneumonia in children with acute bronchopulmonary pathology

e The incicators K P PO PR PR AR C I PO PR

1 Vitamin D 1.00

2 Cathelicidin LL-37 0.26 1.00

3 Lactoferrin 0.44* -0.25 1.00

4 hBPI 0.47* 0.04 -0.13 1.00

5 Hemoglobin level 0.05 -0.07 0.05 -0.09 1.00
6 Hospitalization time 0.36* -0.24 0.44* -0.31 0.14
7  The severity of disease -0.3 -0.47* 0.29 -0.43* -0.01
8  The character of feeding 0.18 0.06 -0.07 0.16 -0.03
9  The low birth weight -0.12 -0.07 0.08 0.03 0.27
10 The late starting prescription  0.27 -0.29 0.04 0.03 -0.05

of antibacterial treatment

1.00

0.35 1.00

-0.1 -0.1 1.00

-0.13 0.17 0.21 1.00

0.44* 0.57 -0.18 0.03 1.00

Reliability degree: * — P < 0.05.

Table 4. The indicators which are included in the prognostic model of the probability of acute pneumonia developing in children of early age

The indicators The level of indicators | The regression coefficient | The standard error | The Wald Criterion _

The level of vitamin D
Lactoferrin

hBPI

Hospitalization time

The day of prescription of antibacterial treatment X5

-0.025
X2 0.230
X3 0.001
X4 0.391

0.297
Constant -3.997

0.011 5.627 0.018
0.108 4.519 0.034
0.001 7.660 0.006
0.162 5.807 0.016
0.167 3.158 0.076
1.401 8.138 0.004

234

The structure of the second factor which described
16.0 % of a total variation included data of the perinatal
period, a sex of the child and the nature of feeding in
the first year (factorial loadings -0.793, RR 3.10, 95 %
Cl 1.85-5.19; -0.745, RR 1.79, 95 % CI 1.07-3.04 and
-0.702, RR 1.64, 95 % CI 1.07-2.43 respectively). Popu-
lation prospective research showed that the risk of origin
of lower respiratory tract infections in children aged up
to 6 months receiving completely natural feeding, was
lower, than in group of the children who were on the mixed
feeding since 4 months and in comparison with children
receiving only milk mixes [17]. Also such unmodified factor
as the sex of the child mattered, data of foreign research-
ers confirm that almost 2 times more frequently acute
episodes of pneumonia occur among boys, especially in
the age of 1 year [10,18].

The third factor, described as “antimicrobial”, was
presented by the indexes of maintenance in serum
blood cathelicidin (factor loading 0.810, RR 1.80, 95 %
Cl 1.25-2.62) and hBPI (factor loading 0.795, RR 1.75,
95 % CI 1.06-2.88) with total variation of 13.7. Data of
Jahani S (2015) show that in the conditions of deficit of
hBPI there is a decline of expression of cathelicidine
LL37, lactoferrin and lysozyme, which, in turn, results in
more considerable colonization of pathogenic microflora
and can result in more severe course of the disease [19].

With a total variation of 12.5 % there is the level of vita-
min D and lactoferrin in the blood serum (factorial loading
0.883, RR 1.84, 95 % Cl 1.16-2.93 and 0.717, RR 3.98,
95 % C12.35-6.75 respectively). Today in literature many
proofs of influence of vitamin D on the immune system are
saved up. According to M. Mamani et al. (2017) children
aged till 18 years with heavy deficiency of vitamin D are
4.16 times more inclined to development of community-ac-
quired pneumonia in comparison with peers with higher
level of the specified vitamin [1]. Wayse et al. (2004) in
his study of 150 children under 5 years showed that that

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

one of the factors associated with more severe course
of acute inflammatory infections of the lower respiratory
tract was serum 25 (OH) D less than 10 ng/ml (OR = 11)
[6]. Also, one more marker that reflects reactivity of an or-
ganism to inflammatory processes and acts as an index of
activity of the T-cellular link of immunity is lactoferrin [20].
Data from M. P. Rogan et al (2006) and Singh PK (2000)
confirm the synergistic effect of bacterial neutralization
of lactoferrin with other immune proteins, in particular
SLPI, LL-37 and vitamin D [21,22]. That is, it is possible
to assume that insufficient activation of lactoferrin in in-
flammatory process will lead bronchopulmonary system to
more severe disease and development of complications,
especially against the background of deficiency of other
markers of protection.

To the fifth factor hemoglobin level indicators in pe-
ripheral blood and severity of the disease (factorial loading
0.841, RR 2.19, 95 % CI 1.25-3.84 and -0.770, RR 1.75,
95 % Cl 1.06-2.88 respectively) with a total variation of
10.4% entered. Itis known that anemia has negative impact
on development of pneumonia and more severe disease is
the reason [23]. The risk of development of pneumonia in
children with anemia increases approximately by four times
in comparison with children who have no anemic syndrome
[24]. Anemia and low oxygen saturation of hemoglobin
promote reduction of oxygen delivery to tissues. Patients
with anemia suffer from hypoxia during pneumonia more,
than patients without anemia [25,26].

For specification of structural interrelations of
the factors which are most influencing development of
pneumonia in the children with acute diseases of bron-
chopulmonary system we carried out correlation analysis
of variables. By results of the analysis of a matrix of a rank
correlation in the group of children with acute broncho-
pulmonary diseases, existence of certain interrelations
between prenatal, anamnestic and immune factors was
set (Table 3).
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As can be seen from data of table 3, meaningful cross
correlation connections were set between maintenance
of vitamin D in the blood serum and level of antimicrobial
peptids (lactoferrin, r = 0.44, P <0.05 and hBPI, r = 0.47,
P <0.05), that looked fully logically, its well-proven in fact,
that the vitamin of D has direct influence on the expression
of antimicrobial peptides, and its deficit worsens local
protective reactions [15]. According to our data intercom-
munication was also between the terms of setting of anti-
bacterial therapy and level of vitamin D (r=0.57, P < 0.05),
lactoferrin (r=0.40, P <0.05) and hBPI (r=0.38, P < 0.05)
in the blood serum. The obtained data look logical, if to
take into account circumstance that antimicrobial peptides
together with antibacterial preparations can show a syner-
gistic effect in regard to pathogenic causative agents and
promote effictive etiotropic therapy [27,28].

The next stage of the work was creation of math-
ematical model of probability of development of acute
pneumonia for the children of early age with the use of
method of logistic regression on the basis of estimation of
influence of the distinguished most meaningful modified
risk of development of the indicated pathology factors
among children with acute inflammatory bronchopulmo-
nary pathology (Table 4).

As a result of the conducted analysis 5 factor signs
were selected: the level of vitamin D (X1), lactoferrin (X2)
and hBPI in the blood serum (X3), day of hospitalization
(X4) and terms of setting of antibacterial therapy (X5) from
the beginning of disease.

The logistic regression equation of probability of
acute pneumonia development in children with acute
bronchopulmonary pathology looked like this: P =1/
(1 + exp(-(-3.997 — 0.025 x X1 + 0.230 x X2 + 0.001 x
X3 +0.391 x X4 + 0.297 x X5))).

When obtaining the value of P > 0.5 — development
of acute pneumonia is predicted.

In Table 5 there is classification ability of model that
was determined from data of scientific selection and made
up 79.3 %. The statistical significance of the model was
confirmed by the universal criteria model coefficients
(Omnibus Test) — x2 = 34.553; df = 5; P = 0.001. The
sensitivity of model appeared equal 78.3 %, and spec-
ificity — 80.5 %. The coefficient of predictive categorial
validity of the test made r = 0.58.

The diagnostic informational content of the received
model was estimated on display data from the ROC-curve
(receiver-operator characteristic curve) (Fig. 1).

The area under a ROC-curve (AUC), that displays a
representation of a logistic regression equation, is equal
to 0.85, the Gini index was 70 %, that characterizes a
good quality model. The positive predictive values (PPV)
of the results were 81 % and negative predictive values
(NPV) =76 %.

Thus, the possible influence on the indicated factors
of patients, stated in equalization, will give an opportunity
to prevent development of an acute pneumonia in the in-
dicated group of children.

Discussion

The results of the conducted factor analysis are of inte-
rest to definition of key predictors for prognostication of
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Table 5. The classification table of the calculated probability of development of acute

The match
percentage

78.3 %
80.5 %

pneumonia in children of early age

Predicted by the regression equation
The acute The acute bacterial
pneumonia bronchitis

The acute pneumonia 36

The acute bacterial 8
bronchitis

Total

79.3 %

ROC-curve

0.8

Sensitivity
o
o

o
o~

o
[N}

0.0

AUC =0.85

0.0 0.2 0.4 0.6
1-specificity

0.8

1.0

Fig. 1. The ROC-curve of the equation of logistic regression of prognostic development of acute

pneumonia in children of early age.

possibility of acute pneumonia development in children
of early age with inflammatory diseases of bronchopul-
monary system. The method of binary logistic regression
allowed to identify predictors that were not used in earlier
mathematical models and that allowed with the largest
probability to predict development of acute pneumonia.

Predictors that are directly not connected with devel-
opment of acute pneumonia are of special interest, but
have an impact development of local inflammation in a
bronchopulmonary system. In particular, vitamin D role as
a key marker of inflammation and a predictor of severity
of inflammatory process in a respiratory tract is confirmed
with numerous researches. So, J. D. Chalmers et al. in
the work revealed a feedforward between the lowered
level of 25-OHD in blood serum and the chronic course of
inflammatory respiratory diseases. [30]. In other research
that was conducted with participation of children of early
age with acute infection of respiratory tracts associative
relationship between the level of vitamin D and 7-fold
risk of development of acute disease was also revealed
[31]. These and other scientific works led to a new era of
understanding of value of vitamin D in a pathogeny of an
immune response on colonization by bacterial pathogens
of a respiratory tract.

The interrelation of vitamin D with such antimicrobic
peptides as lactoferrin and hBPI attracts attention. Di-
rect influence of vitamin D on synthesis of antimicrobic
peptides, that are the primary agents in antimicrobial
protection of a respiratory epithelium, is proved [32]. In
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particular, in a number of researches correlation rela-
tionships were found between levels of lactoferrin and
vitamin D for patients with chronic diseases of a broncho-
pulmonary system and also their synergy action against
gram-negative bacteria [33-35]. Also, along with vitamin
D, hBPI peptide has potent endotoxin neutralizing effect
and antimicrobial activity, and it is abundantly expressed in
the respiratory tracts [36,37]. This antimicrobic peptide has
direct cytotoxic action not only in relation to gram-negative
bacteria, but also to some strains of gram-positive bacteria
[38]. Today there is no clear understanding of a role of
the specified peptide in the pathogenesis of development
of local inflammation in a respiratory tract, however its
influence on mucociliary clearance and also its direct
participation in a local immune response at the majority
of pulmonary diseases is proved. [39,40].

Thus, most scientific researches confirm an important
role of the specified peptides in regulation of inflammatory
reactions to pathogens [41,42]. And though the questions
concerning mechanisms of immunomodulatory action are
not absolutely studied yet, the general ability of antimi-
crobial peptides to participate in preventing of bacterial
colonization and also a direct role in inflammation me-
chanisms is proved [33].

Thus, the mathematical model created by us allows
defining with high probability group of patients with high
risk of development of pneumonia in inflammatory pa-
thology of a bronchopulmonary system. It will provide
the direction on deeper additional examination for the pur-
pose of prevention of complications and a lethal outcome.

Conclusions

1. The conducted factor analysis allowed to define
predictors of risk of acute pneumonia development in
children of early age on the basis of which predictive
model of pathological process forming was created. The
most priority contribution to the development of acute
pneumonia belonged to the data in the perinatal period,
the child’s sex, nature of infant feeding in the first year of
life, data history and severity of the disease, hemoglobin
levels in the peripheral blood serum levels of vitamin
D, and antimicrobial peptides (lactoferrin, LL-37, hBPI).

2. The established logistic regression model has good
predictive efficiency and confirms the role of the level of
vitamin D (RR 1.84, 95 % CI 1.16-2.93), lactoferrin (RR
3.98, 95 % Cl 2.35-6.75) and hBPI (RR 1.75, 95 % CI
1.06-2.88) in blood serum and also the late request of
patients for medical care (RR 1.94, 95 % Cl 1.30-2.92)
and late appointment of antibacterial therapy (RR 1.64,
95 % CI 1.07-2.53) in the occurrence of acute pneumonia
in children.

3. The received results allow to determine the proba-
bility of development of pneumonia in the children of early
age with a disease of acute respiratory infection with
probability to 79.3 % by individual values of the estab-
lished risk factors.

Prospects further researches. The obtained results
require additional study in further, which in turn will con-
tribute to improving the quality of prevention of bacterial
respiratory diseases in young children.
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MeTa po60TH — BUBYMTM KIiHIKO-MOPONOriYHi 0COBNMBOCTI anepriYHOro eHTEPOKONITY B AiTEl PaHHLOTO BiKY.

Marepianu Ta meToau. MponikyBanu 29 nawieHTiB BikoM Bif 2 MicALB 10 2 POKIB i3 BaXkM nepebiroMm anepriyHoro eHTe-
POKONITY, SIKMM BUKOHAMM eHA0CKONIYHE AOCNIMKEHHS 3 NPULinbHO Bioncieto cnn3oBoi 060NOHKM KuLieYHWKa. [ns nopis-
HSAHHS MOPAONOTiYHMX, FICTOXIMIYHKX Ta IMYHOTICTOXiIMIYHMX 0COBNMMBOCTEN BUKOPUCTOBYBan¥ GionTaty cnv3oBoi 06onoHku
KULLEYHMKA [iTelt aHanoriyHoro BiKy 3 raCTPOIHTECTUHANBHUMM PO3fafamu, Lo 3yMOBEH] TPUBANMM Yi XPOHIYHUM nepebirom
Hecneungi4HOro HEBMPAa3KOBOTO NPOLIECY B KULLEYHUKY.

IMyHOTICTOXIMIYHI OCTIIKEHHS BUKOHANM Ha CepinHMX napatiHOBMX 3pi3ax BiANOBIAHO O CTAaHAAPTHUX NPOTOKONIB, 3aCTOo-
COBYHOUM MOHOKIOHanbHI aHTuTina CD68 (Macrophage Marker) Ab-3 (Clone KP1), aHTutina IgA (Heavy Chain) Ab-2, IgE
(epsilon-Heavy Chain) Ab-1 ta cuctemy sisyanisauii Ultra Vision Quanto Detectson System HRP DAB (USA).

PesynbraTtu. [1e610T racTpoiHTECTUHANBHUX CUMNTOMIB Y AiTe paHHbOTO Biky 3 anepriyHM eHTepOoKOoniTOM BUSIBNSA-
1 B NepLi MicaLi XUTTA, BiH xapakTepu3dyBaBcs 6rtoBOTO abo CTiKUMK 3pUryBaHHSAMM, iHTEHCUBHUMU KOMbKamm,
Aiapeeto 3 AoMiLLKaMM BENUKOI KiNbKOCTi cnuay Ta/abo KpoBi, 3aTPUMKOLO i3nyHoro po3sntky. MopdonoriyHo BcTaHo-
BUITM HAsiBHICTb 3anasnibHOro NpoLecy CnM30BOi 060MOHKYM KMLLeYHUKa Ta ii e03MHOMINbHY iH(inbTpalito. Y peaynbrari
iMYHOFiCTOXIMIYHOrO AOCNIAXKEHHS BUSBMAM MiaBuLLeHy ekcnpecito CD68-makpodaris, IgA Ta IgE y cnusosin o6onoHui
[ABaHaALATUNAN0I KULLKW.

BucHoBku. [liarHoCTVKa anepriyHoro eHTEPOKONITY B paHHbOMY BiLli YCKNafHeHa BiACYTHICTIO cneundidHUX KniHiYHWX ra-
CTPOIHTECTUHANBHUX CUMNTOMIB i HEIHGOPMATUBHICTIO anepromnoriyHoro obcTexenHs (IgE-He3anexHuit MexaHiam po3BUTKY
3ananeHHs), LWo Moxe noTpebyBaTu 3aiicHeHHst MOPONOoriYHOro AOCHIMKEHHS ANns Bepudikauii giarHody. MopdonoriyHo B
06CTEXEHNX XBOPUX BCTAHOBMIW HASIBHICTb 3anarnbHOr0 MPOLIECY CRM30BOT 060MOHKM KULLIEYHWKA 3i 3HAYHOH iHGinbTpaLlieto
eo3vHodinamu, 3a AaHuMu imyHoricToximii BUsBUMM nigsuLLeHy excripecito CD68-makpodbaris, IgA Ta IgE y crivaosiii 060M0HLi
[BaHaaUATANAOi KALWKK, L0 BKa3ye Ha akTUBALIit0 ik KNITWHHOTO, TaK i MICLLEBOrO ryMOparnbHOro iMyHITETY.

KAnHuko-mopdonoruueckue 0Co6eHHOCTU aAepruueckoro 3HTEPOKOAUTA
y AeTeH paHHero Bo3pacrta

0. T. WaapwuH, T. A. 3apopoxHas, I. A. Tanayuuk, T. M. ApuakoBa, B. M. MUCHUK
Llenb paboTbi — 13y4nTb KIMHUKO-MOPGONOr4eckme 0COBEHHOCTY anmnepruyeckoro SHTEPOKONMTA y IETEN PaHHETO BO3pacTa.

Marepuanei n metoabl. MponeyeHbl 29 NaUMeHTOB B BO3pacTe OT 2 MecsLEB [0 2 NET C TSXemnbiM TEYEHUeM annep-
TU4ECKOr0 SHTEPOKOMNTA, KOTOPbIM BbIMOMHEHO 3HAOCKOMNYECKOe UCCNefoBaHNe C MPULENbHON Broncueit CrnmancTomn
060M0oYKN KULLEYHMKA. [Nsi cpaBHEHWUSI MOPONOMMYECKNX, TMCTOXUMUYECKUX U UMMYHOMMCTOXMMUYECKUX O0COBEHHOCTE
“cnonb3oBanu GuonTatbl CrM3MCTON 0BONOYKM KULWIEYHMKA [ETel aHanorMyHoro Bo3pacTta C racTpOUHTECTUHAMBHBIMM
paccTpoiicTBamMu, 06yCrNOBMEHHBIMW 3aTSXKHBIM UM XPOHUYECKM TEYEHNEM HecneLmndUYeckoro Hea3BeHHOro npoLiecca
B KMLUEYHUKE. IMMYHOTCTOXMMUYECKME UCCTIEf0BaHMUS NPOBEAEHb! Ha CePUIHBIX NapadMHOBbLIX CPe3ax B COOTBETCTBUM
CO CTaHAapTHbIMM NPOTOKONAaMK C MPUMEHEHWMEM MOHOKIOHanbHbIX aHTuTen CD68 (Macrophage Marker) Ab-3 (Clone
KP1), aHtuten IgA (Heavy Chain) Ab-2, IgE (epsilon-Heavy Chain) Ab-1 1 cuctemsl Bu3yanusaumm Ultra Vision Quanto
Detectson System HRP DAB (USA).

Pesynbrathbl. [JebtoT racTponHTECTUHAMNBHBIX CUMNTOMOB Yy [IE€Teil paHHEro Bo3pacTa C annepruyeckum SHTEPOKONMUTOM
OTMEYeH C MepBbIX MeCALEB XM3HMW, XapaKTepu3oBarncs PBOTON AW CTOVKAMU CPbITMBAHWUAMM, UHTEHCUBHBIMW KONUKaMK,
Avapeeii ¢ NpUMechio BOMBLLOTO KONMYECTBa CIN3N M/ KPOBM, 3aepXKON dnanyeckoro passutust. Mopdonornyecku
YCTaHOBIMEHO HannWume BOCNAmnMTENbHOMO NpoLecca Cn3ncTon 060MOYKN KULLIEYHUKA C 303MHOMUIMBHON MHADUMBTPaLMEN.
B pesynkrate IMMYHOrMCTOXMMMYECKOTO UCCRefoBaHUs OTMEYEHO yBenuyeHue akcnpeccun CD68-makpodaros, IgA n IgE
B CNM3MCTON 060M0YKe [BEHAALATANEPCTHOM KULLKH.

BbiBoabl. [InarHocTvika annepriyeckoro SHTepoKonuTa B paHHeM BO3pacTe 3aTpyaHeHa 13-3a OTCYTCTBUS CreLmnduyeckux
KIMMHUYECKUX FaCTPOUHTECTUHATBHBIX CYMMTOMOB M HEMH(DOPMATUBHOCTM annepronoriyeckoro obcnenosanns (IgE-HesaBu-
CVMBI MEXaHU3M Pa3BUTUS BOCManeHus), 4to TpebyeT npoBeaeHNs MOpPdonoryeckoro CCrneaoBaHuns Ans Bepudukaumm
AnarHosa. Mopdonornyeckn y 06cneaoBaHHbIX 60MbHbIX YCTAHOBMNEHO HanM4une BocnaneHus CrmanucTon obomnoYKkn KuLwey-
HUKa 1 3Ha4YMTENbHAs MHPUIBTPaLMSA 3031HOMUNaMK, @ Mo AaHHBIM UIMMYHOMVICTOXMMWMW OTMEYEHO YBENNYEHNE KCNIPeCcci
CD68-makpodharos, IgA v IgE B cnnauncToi 060no4ke ABeHaALaTUNEPCTHOM KULLIKW, 4TO CBUAETENLCTBYET 00 akTUBaLmn Kak
KMEeTOYHOro, Tak M MECTHOrO ryMOpasnbHOro MMMYHUTETA.
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Clinical and morphological features of allergic enterocolitis in young children

0. H. Shadrin, T. D. Zadorozhna, H. A. Haiduchyk, T. M. Archakova, V. P. Misnyk
The purpose was to study the clinical and morphological features of allergic enterocolitis in young children.

Material and methods. 29 patients aged from 2 months to 2 years with severe allergic enterocolitis, who underwent endoscopic
examination with targeted biopsy of the intestinal mucosa, were treated. For comparison of morphological, histochemical
and immunohistochemical features, intestinal mucosal biopsies of children of the same age with gastrointestinal disorders,
caused by protracted or chronic course of non-specific non-ulcer process in the intestine, were used. Immunohistochemical
studies were performed on serial paraffin sections in accordance with standard protocols using Ab68 (Macrophage Marker)
Ab-3 (Clone KP1), IgA (Heavy Chain) Ab-2, IgE (Epsilon-Heavy Chain) Ab-1 monoclonal antibodies and Imaging Ultra Vision
Quanto Detection System HRP DAB (USA).

Results. The debut of gastrointestinal symptoms in young children with allergic enterocolitis was observed in the first months
of life and was characterized by vomiting or persistent regurgitations, intense griping, diarrhea with large amounts of mucus
and/or blood, and delayed physical development. Presence of inflammatory process of intestinal mucosa with eosinophilic
infiltration was morphologically established. According to immunohistochemical study, expression of CD68-macrophages and
increased expression of IgA and IgE in the duodenal mucosa were detected.

Conclusions. The diagnosis of allergic enterocolitis at an early age is complicated by the absence of specific clinical gastroin-
testinal symptoms and non-informative allergic examination (IgE-independent mechanism of inflammation), which may require
morphological study to verify the diagnosis. Morphologically, in the examined patients, not only the presence of inflammatory
process of the mucous membrane of the intestine with expressed eosinophilic infiltration is established, but also the immu-
nohistochemistry data revealed the increased expression of CD68-macrophages, IgA and IgE in the mucous membrane of

the duodenum, indicating the activation of both cellular and local humoral immunity.

B ocTaHHE pecatupivys y CBITI Bif3Ha4aloTb HEyXWbHe
3pOCTaHHS 3aXBOPIOBAHOCTI Ha anepriyHi xsopobu, aebiot
SKVMX PO3MOYMHAETBCS B PaHHBOMY AUTUHCTBI SIK peaKLlis
Ha Ky. 3a AaHMMK OQILIAHOT CTATUCTUKKM, Ha Xap4oBy
aneprito (XA) ctpaxgatote 8-10 % AiTel paHHLOrO BiKy
Ta 2-4 % nignitkis [1,4,5]. MoyaTok KniHiYHKMX NposBiB XA
npunagae Ha paHHin auTaumi BiKk, y 47-65 % Bunagkis
OpraHoM-MilLeHHo Ans XA € LLNyHKOBO-KWLLKOBUIA TPaKT
(LLIKT) yepes 1ioro 6eanocepeHiit KOHTaKT 3 anepreHamm
i [2,3,7,13]. AnepriyHe 3ananeHHsi crim3oBoi 0BONoHKM
KT moxe maTth B OCHOBI i3Hi NaTOreHeTUYHI MexaHiamm
PO3BUTKY. Y paHHEOMY AUTWHCTBI Hal4acTiLLe TpannsTbes
i3onboBaHi anepriyHi ypaxeHHs LLKT, wo 3assuyan nepe-
6GiraloTb 6€3 ypaxeHHs LUKipK Ta pecnipaTopHOro TpakTy
Ta MatoTb KNIiTWHHO-OMocepeaKkoBaHui (IgE-HesanexHwii)
MexaHi3M peanisalii anepriyHoro 3ananeHHs [2,4,14,16].
[ONOBHUM NMPUYMHHWAM arnepreHoM PO3BMTKY anepriyHoro
eHTepokonity (AEK) y pitelt nepLuoro poky xuTTs € Binku
KOpOB'si4oro Monoka [5,7,8].

CnnzoBunin 6ap’ep KuLWEYHUKA € CENneKTUBHUM (Dinb-
TpOM, Akuit 3abe3nedye KOHTPONbLOBaHUIA (Di3ioNOriYHNIA
TPaHCNOPT MOMEKyn yepe3 «eniTenianbHi OTBOPUY 3
HacTynHoto nepcopbuieto. OfHUM i3 MexaHiamiB notpa-
MASHHSA @HTWUIEHIB i3 NPOCBITY KULUEYHWKA € TpaHCnopT
makpomonekyn yepe3 M-knitunu (M-microfolds), posra-
LwoBaHi B MeepoBux OrsiLLkax i3 HACTYNHOW CTUMYNSLiE
[EHOPUTHIX KIITUH Ta Npe3eHTaLieto aHTureHa T-xennepam
i Makpocharam s po3nisHaHHs1. 3a HasiBHOCTI Ha MOBEPXHI
KNiTUH BigNOBIAHMX aHTuUreHa peuentopiB ThO-kNiTUHM
TpaHcopMytoThes Y Th1-KNiTUHK, SKi PErymioloTb KNiTUH-
HO-0MoCepenKoBaHy iMyHHY BifnoBiab, a6o Th2-kniTuHW, siki
PErymnooTb NPOAYKLito aHTUTIN. AKTUBaLis Th1-niMcounTie
CyNpPOBOMAXYETLCA MPOAYKLIED Mpo3ananbHUX LIMTOKIHIB
(IL-1, TNF-q, IFN-y), akTuBaLjeto harountosy, mirpaLieto
HeUTpOoiniB, NOCUNEHHAM OKUCIIOBANbHUX peakLii,
CUHTE3OM IgA, Lo CNpsIMOBaHi Ha eniMiHaLlilo aHTureHa.
Oudpepenuiauis y Th2-nimdoumTy BinbyBaeTbCA 3@ y4acTio
npoTu3ananbHux umTokiHis (IL-4, IL-5, IL-10) i, sk npaswuno,
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CyNPOBOMXKYE XPOHIYHY (hady 3ananeHHs 3 npogykuieto lgG
Ta IgE [9,11,12,15].

BuByeHHs mMakpodaranbHUX MexaHi3miB iMyHHOro
cTaTycy, fK-0T Bu3Ha4veHHs ekcnpecii CD68 y cnu3osin
000MOHL KULLEYHMKA, 4ACTb MOXIMBICTb OLHMTM charoum-
TapHy aKTUBHICTb TKAHWHHKX Makpodaris, a 4OCTIDKEHHS
ekcnpecii IgA Ta IgE — yyacTb rymopanbHoro iMyHiTeTy B
anepriyHomy 3anarneHHi.

Bpaxosyrouu, L0 BU3HaYEeHHS cneumdivHux IgE-aHTu-
Tin y CMpOBATLIi KPOBi 0 Xap4OBUX anepreHis Ta NpoBeAeH-
HS NPUK-TECTiB Npy |gE-He3anexHoMy MexaHiami po3BuUTKy
anepriuHoi peakuii 3 6oky LLKT He € iHdopmatvaHumu [10],
a BiCYTHICTb CneLUndIYHNX raCTPOIHTECTUHANBHWUX MPOSIBIB
XA notpebye 3ailcHeHHs AudepeHLianbHOi AiarHoCTUKN
3 3ananbHUMK 3aXBOPIOBAHHSMU KULLEYHUKA, Lieniakieto,
XipypriyHoto natonorieto [16—18], BUHMKaE HeObXiaHICTb
noLLyKy cneundivHnx mapkepis giarHocTuku IgE-Hesanex-
HUX (KMITUHHO-ONOCEepPEeaKOBaHNX) IMYHHUX peakLin ans
CcBO€eYacHoi aiarHocTukm AEK.

MeTta pobotu

BuBunTU KniHiko-MopdhonoriyHi 0coBnMBOCTI anepriyHoro
€HTEPOKONITY B [iTeN PAHHBLOTO BiKY.

Marepianu i meToAU AOCAIAKEHHA

Y BippineHHi npobnem xapyyBaHHs Ta COMaTUYHUX 3a-
XBOPHOBaHb [iTeil paHHbOrO BiKy MikyBaHHS oTpumaniu 29
naLieHTiB BiKOM Bif 2 MicAUiB A0 2 POKIB 3 anepriyHum
eHTepokonitom (AEK). [liarHo3 anepriyHoro eHTepokonity
B yCiX NaLieHTIB NiATBEPIKEHUI NO3UTUBHUM PE3YNETaTOM
BiKPUTOI OpanbHOi MPOBOKaLiiHOi Npobu 3 xap4yoBUM
arnepreHoMm nicns 3-TWxHeBOI ePEKTUBHOI enimMiHaLinHOT
nietw.

KomnnekcHe oBecTexeHHs XBOpUX BKIoYano 3aranbHe
KniHiYHe 0BCTeXeHHS 3 BU3HAYEHHSM NepuHaTaNbHOro
Ta anepronoriyHoro (CiMenmHoro Ta iHAWBIQYarnbHOro)

Key words:
children,
enterocolitis.
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aHaMHe3y, xapakTepy BUrOAOBYBAHHS; BU3HAYEHHS piB-
HiB anepreH-cneumdivHmx IgE 40 Xap4yoBWX anepreHis
meTogom ImmunoCAP; npoBefeHHs BigKpUTOI oparnbHOi
MPOBOKALIiiHOI NPO6Y 3 6e3MaKTO3HO CYMILLILLIK; EHAOCKO-
niyHe pocnimkeHHs (chibpoesodharoracTpoayoaeHoCkonis
(®ErAC) Ta konoHockonis) 3 NpyLinbHoto Gioncieto cnnso-
BOi 06OMOHKM KMLIEYHMKA.

[Ons audepeHuianbHoi AiarHoOCTUKKM Bynn BUKITOYeEHi
XipypriyHa natonoris, 3ananbHi 3aXBOPIOBaHHS KULLIEYHMK,
noninu, ueniaxis.

BukoHytoun JoCnimKeHHsI, KepyBanucb OCHOBHUMU
MOMOXEHHsIMY 3aranbHoi AeknapaLlii npo BioeTuky Ta npasa
nognHm (UNESCO, 2005).

[1ns BUB4EHHS MOPCHONOTiYHUX, MICTOXIMIYHMX Ta IMYHO-
FICTOXiMi4HVX OCOBMMBOCTEN raCTPOIHTECTUHAMBHUX MPOSIBIB
y piTeit paHHboro Biky 3 AEK gocnigmnu 58 GionTarie cnmso-
Boi 0bonoHku (CO) aBaHaaUATMNANOI Ta TOBCTOI KULLKW — 1
rpyna (nigrpyna A — 29 GionTatis ABaHaAUATUNANON KULLKY,
nigrpyna b — 29 GionTariB TOBCTOI KULLKW). [pyny NOPIBHSHHS
(2 rpyna) craHoswnn 16 GionTatie CO aBaHagugT/nanoi Ta
TOBCTOI KULLIKW iTe aHamnorivHOro BiKy 3 raCTPOIHTECTUHATb-
HUMM pPO3naaamu, Lo 3yMOBIEHi TpUBaniM abo XPOHIYHUM
nepebirom Hecneundi4HOro HEeBMPA3KOBOrO NPOLECY B Ku-
LevHmky (nigrpyna A — 8 GionTatis ABaHaALATNANOI KMLLIKY,
nigrpyna b — 8 GionTatie TOBCTOI KMLLIKK).

[icTonorivHi, ricToxXimMivHi Ta iMyHOTICTOXiMIYHI ZOCTIDKEH-
Hs1 GionTariB 3ajiicHioBany Ha Mikpockoni Axiskop 40 (PPH) i3
¢hotonokymeHTyBaHHAM. BionTati dpikcyBan B 10 % posumHi
dhopmaniHy Ta onpaLib0ByBani 3a 3aranbHOMPUAHATORO FiCTO-
OrYHO0 METOAMKOHO i3 3aBapBMEHHSM 3pi3iB reMaToKCUIIH-
€031HOM i MIKPOYKCMHOM 3a BaH [30HOM. [11151 OLjiHIOBaHHS
CeKpeTopHOI oyHKLT eniTenito 3acTocyBany ricTOXiMIYHY
PAS-peakuito (3abapsnenHs 3 Lndd-ioaHot kucnoToro)
ANS BUSBNEHHS! HENTPanbHUX MYLMHIB. IMyHOrCTOXIMIYHI
[OCNMKEHHS BUKOHAMM Ha CepilHuX napadiHOBKX 3pizax
BiANOBIAHO 0 CTAHOAPTHWX MPOTOKOIB, 33CTOCOBYHUM MOHO-
knoHanbHi aHTuTina CD68 (Macrophage Marker) Ab-3 (Clone
KP1), aHtutina IgA (Heavy Chain) Ab-2, IgE (epsilon-Heavy
Chain) Ab-1 Ta cuctemy Bisyanisauii Ultra Vision Quanto
Detectson System HRP DAB (USA):

1) HenpsMUI CTpenTaBiaNH-NEPOKCMAA3HNIA METOL,
BusiBneHHs ekcnpecii CD 68, IgA, IgE;

2) mMopchomeTpuyHe pocnigxerHs ekcripecii CD 68,
IgA, IgE BMKOHanNM 3 nigpaxyHKOM NO3UTVBHO 3abapBneHnx
KniTH y 3 nonsix 3opy npy 36inbLuenHHi X200 y nepepaxyHky
Ha 100 knituH. KinbkicTb eo3nHodinis nigpaxysanu y 3
nonsix 3opy npu 36inbLueHHi x400.

Pe3synkTaTi CTaTUCTUYHO OMpaLoBank 3 BUKOPUCTaH-
Hm nakeTa Statistica 6.1 Ta IBMSPSS Statistic Bepcis 22
Ne 128 Big 01.08.2016. 3aranbHOCTAaTUCTUYHWIA aHani3
BKIKO4aB PO3paxyHOK apuhMeTYHUX AaHNX (CepeaHe 3Ha-
yeHHs (M £ m cTaHpapTHa nomunka cepeaHboro — SEM).
[ns HoMiHanbHMX 3MIHHUX B3aEMO3B’S30K po3paxysanit
3a gonomoroto kputepito MipcoHa (x2) i kpuTepito dilepa
(OBOGIYHMI), OLIHUIM 3HAYYLLICTb CEPenHiX BigMIHHOCTEN
y He3anexHux Bubipkax 3a U-kputepiem MaHHa—YiTHi.
BigmiHHOCTI BBaykanw BiporigHumm npm p < 0,05.

PesyAbTati

Cepep xBopux Ha AEK 19 xmonui (65,5 %) i 10 gisvyar
(34,5 %). Mopin nauieHTiB 3a Bikom: 0—-6 MmicauiB — 9
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(31,0 %), 6-12 mic. — 14 (48,3 %), 12—24 wic. - 6 (20,7 %).

3a gaHumu aHanisy, aktopamu puavKy po3BUTKY
AEK y piTein paHHbOro Biky € OBTSHKEHUI aKyLIEPChKiA
aHamHe3 marepi, 0BTHKEHNA CIMENHWIA anepronoriYHni
aHamHe3 (0cobnuBo 3a MiHieto MaTepi) Ta paHHE LWTyqHe
BUrofoByBaHHA. Ha npupogHoMy BUrodoBYBaHHI nepe-
6yearm 7 (24,1 %) miten, a 22 (75,9 %) BUronoByBanuchb
afanToBaHNMN MOSIOYHUMY CyMiLLIaMMK.

CMMNTOMM anepriyHoro eHTEPOKONITy BUSBMSAIN 3
MepLUMX TUXKHIB UTTS: 6roBoTYy abo CTilike 3puUryBaHHs
(89,6 %) yepes 1-4 roguHwn nicns igw, iIHTEHCUBHI KOMbKM
(100,0 %), piapeto 3 fOMILLKaMM BENUKOT KiNbKOCTi Crnay
(100,0 %) y Burnsiai Tsxis Ta/abo npoxunok kposi (72,4 %),
3aTpuMKy didnyHoro po3euTky (55,1 %), HasiBHICTb Nepua-
HanbHWX eKcKopiaLii yHacnifoK nogpasHeHHs! KUCIo
peakuieto dekanin (31,0 %). Y 41,4 % niten 3 AEK giarHo-
CTyBanu aHeMIt0 PI3HOMO CTYMNEHS TSXKKOCTI, €03MHOQInNi0
nepudepuyHoi KpoBi Bu3Hauunu B 44,8 % nauieHTis. Y 7
(24,1 %) niTei racTpoiHTECTMHANBHI NPOSIBM CyNPOBOKY-
BanMcs NoniMopchHUM BUCMNOM Ha LLUKIpi (AepMOiHTECTM-
HanbHU CUHAPOM).

3a faHMMK anepronoriYHoro 06CTEXEHHS (BU3HAYEHHS
anepreH cneundiyHnx IgE-aHTUTIN 4O XapyoBKX anepreHis
Yy CpOBATLi KPOBI), HE BUSBMIM CeHeubini3aLi 4o XxapyoBuMx
anepreHiB y 23 (79,3 %) ob6CTexeHnX, WO CBifYUTL Mpo
IgE-HesanexHuin MexaHiamM po3BUTKY anepriyHoro 3ana-
neHHs. Y 6 (20,7 %) oiten BusiBneHa ceHcubiniavis fo
xap4oBux anepreHis (y 3 — Ao 6inkiB KOPOB'A4Oro Monoka
(BKM), y 2 — no sieyHoro Binka Ta BKM, y 1 — go BKM Ta
anepreHy nieHu;).

Y Bcix nauiexTiB 3 AEK anepris 0o 6inkiB kopos'syoro
MOsIoKa NiATBEpAKEHa NO3UTUBHUM PE3yNLTaToOM BifKpu-
TOi oparnbHOi NpoBokawinHoi npobu (OMMM) i3 xapyosnm
anepreHoMm, LUO 3iiCHEHa NICMs TPUTWKHEBOI enimiHaLlii
BKM i nepexpecHo pearyroumx NpogykTiB Ta NO3UTUBHO-
ro edpekTy Bif Hei B yMOBax CTallioHapa Nig Harnsgom
nikapsi. MatepsiM-rogyBanbHULAM NpyU3Hadvanu cyBopy
eniMiHaLiiHy JieTy 3 BUKMIOYEHHAM i3 paLioHy He Tirbku
MOMOYHMX NMPOAYKTIB, arne W NpoayKTiB 3i CXOXMMK anep-
reHHUMU AeTEPMiHaHTaMu (SNOBUYMHA, TenaTuHa). Litam,
SKi BUrogoByBanucb abo AOrofoByBanvCh afanToBaHUMK
MOITOYHUMM CyMiLLaMK, 3aMiHUI XapyyBaHHS Ha CyMmiLLi 3
eKcTeHcMBHUM rigponisom BKM. Ak npoBokaLinHuin anepreH
JiTAM Ha LUTYYHOMY BUrOAO0BYBaHHi BUKOPUCTOBYBasi 6e3-
NaKTO3HY MOJOYHY CyMILLl TSt BUKIHOYEHHS BNIMBY 1AKTO3M
Ha LUKT AuTWHM Ta YCYHEHHS BUHWKHEHHS! raCTPOIHTECTM-
HamnbHMX CMMTOMIB, LLIO NOB'S3aHi 3 BTOPYHHOO NAaKTa3HOHK
HepocTaTHicTio. [ing AiTei Ha NPUPOAHOMY BUTOAOBYBaHHI
MPOBOKAL|jt0 37iICHIOBANM BBELAEHHSM MOMOYHNX NPOaYK-
TiB y paLioH MaTepi 3 HACTYMHUM OLiHIOBAHHAM LLKIPHWX i
racTPOIHTECTUHAMBHNX CUMMTOMIB.

3a paHumun OEMAC, y 48,3 % obcTexeHux fitent 3
AEK BCTaHOBMNW NOPYLUEHHS MOTOPMKW Pi3HUX BigAiNiB
LLIKT: pechnitokc-e3odparit (25,0 %), AyoneHo-racTpanbHui
pecntoke (17,8 %), HepocTaTHicTb kapgii (14,3 %).

MakpockoniyHi 3MiHV CTaHy Cr30BOi 060MOHKY BEPXHIX
Biaainis LWWKT xapakTepusyBanucb 03Hakamu nOMipHOro
€pUTEMaTO3HOro e30(hariTy B HUXHIV TPETWHI CTPaBOXody
(42,8 %), epntemarosHoi ractponarii (35,7 %), epo3vBHOrO
ayoneHiTy (28,6 %). XapakTepHO eHAO0CKOMIYHOK 03Ha-
koto AEK 6yna HasBHICTb Nimdpo-ghonikynsipHoi rinepnnaaii
CO peaHapusaTtunanoi kuwkw (OK), wo sussununy 35,7 %
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Tabnuus 1. Mopdonoriuni ocobnueocTi CO aBaHaausTunanoi (A) Ta ToBcTol (B) KMLLKW 32 YacTOTO BUSIBMEHHS B AiTeN rpyn AOCTIIKEHHS!, abC.Y.,
(%),M£m

Tpynu gocnigkeHHs BorHuweBa Eposii CO

IHTpaenitenianbHa

NimdbaHrioekTasii KinbkicTb eo3nHodinis
y 3ananbHoMy iHdinbTparti

atpodpis CO

nimcdounTapHa
iHinbTpauin

1rpyna(n=58) A (n=29) 21 (72,4) 8(27,6) 18 (62,1) (11,1£0,5)
B (n = 29) 20 (68,9) 7(24.,3) 19 (65,5) (12,5£0,6)
2rpyna(n=16) A(n=8) 3(37.,5) 2(25,0) 4 (50,0) - (4,602
B(n=8) 4(50,0) 2(25,0) 5 (62,5) - (3,902

*: BIOMIHHOCTi CTaTUCTUYHO BiporigHi Mix 1 Ta 2 rpynamm (p < 0,05).

Tabnuus 2. XapaktepucTuka nokasHukis ekcnpecii CD68-makpodaris, IgA, IgE B cnu3oBiii 0bonoHui ABaHaAUATUNANOI KULLKK Y rpynax [OCHimKeHHS

3a gaHumm imyHorictoximii (M + m) %.

1 royna (=29 2rpyn (0=

CD68-makpodharu 20,8+0,8
KniTuHu, wo npopykyioTb IgA 29,7+1,2
KniTnHu, wo npopykyioTs IgE 145+0,7

4,8+0,6*
14,6 +0,8
MooanHoKi KNiTUHK*

*: pisHuua mix 11 2 rpynamu BiporigHa (p < 0,05).

00CTexXeHnX. 3a JaHnMK KOMOHOCKONil, BUSIBUNW Habpsik
i rinepemito CO curmonogibHoi Ta nonepe4Ho-06040BOI
kuwku. Y 28,6 % xBopux 3adiikCyBanu 03HaKu eposuiB-
HO-BMPA3KOBOTO NPOKTOCUIMOIANTY 3 MiMCO-CHONIKYNSAPHO
rinepnnasieto CO TOBCTOI KWLIKW, @ TaKOX BUPaXEHUM
CYZMHHUM MartoHKOM, KOHTaKTHOK KPOBOTOUMBICTHO.

EHpockoniyHe JocnigXeHHs CynpoBOAXYBanocs
npuuinbHoto Gioncieto CO ans 3piicHeHHs Hagani rictono-
ri4HOrO, FICTOXIMIYHOrO Ta iIMYHOTICTOXiIMIYHOrO AOCHiMXeHb.

Mopdhonoriunnit aHanis Giontatie CO K i ToBcToi
KWLLIKM NOKa3aB HasiBHICTb XPOHIYHOIO 3anarbHoro npoLiecy
BMPA3HOTO Ta MOMIPHOrO CTyneHs B 0box rpynax focni-
[DKeHHS. BusHauunu BigcoToK AiTen, siki Manu BOrHULLEBY
atpodpito CO, eposii, iHTpaeniTeniansHy nimcouuTapHy
iHbinbTpaLito, NiMgbaHriekTasii, a TakoX KinbKiCTb €03UHO-
inie y 3anansHomy iHinsTparti. CTaTUcTUYHO 3HaYYLLMX
BiMIHHOCTEN 38 MOPONOriYHNMK 3MIHAMKM Y CRIM30BHX
obononrkax AlK (A) Ta ToecToi kuwwku (B) y nauieHTie 12
rpyn He BCTaHoBunM (mabn. 1).

Bornuwesy atpodpito CO dikcysanm B 0box rpynax
(mabn. 1). Yactka epoausHux 3miH CO Byna maike ogHa-
koBoto: B 1 rpyni — 27,6 % (A) 1a 24,3 % (B), y 2 rpyni — no
25,0 % B nigrpynax A Ta b. Y nosepxHeBomy enitenii Ta
enitenii 3ano3 BUSBUNY iHTpaeniTeniansHy niMdouuTapHy
iHbinbTpaLito, siky crnocTepiranu B 060X rpynax 3 ogHa-
KOBOK YacToTor. Y BnacHii nnactuHui CO BcTaHOBMMN
BMPa3Hy 3anarnbHy KNiTWHHY iHgineTpaLito. KinbkicTs eosu-
HodhiniB y 3ananbHOMy iHinbTpaTi BnacHoi nnactuHkm CO
©6yna BiporigHo GinbLuoto B 1 rpyni Ta ctaHosuna 11,1 £0,5
knituHn y CO ANK (nigrpyna A) Ta 12,5 £ 0,6 knituan y CO
TOBCTOI KUKy (nigrpyna b); y 2 rpyni BiacoTok eoanHodbinis
y nigrpyni A ctaHoswB 4,6 + 0,2 kniTuHK, y nigrpyni b —
3,9 £ 0,2 kniTuHU. Y nonosuHi 3paskis 1 rpynu BUSBUMN
€031HOINIIo B YCIX LapaXx, y TPETUHU — IHTpaeniTeniansHy
€031HOMINbHY iHINbTPaLito.

MopdonoriuHi ocobnueocti CO MK gitent 3 AEK:
€031HOMDINIA 3i 3BINbLUEHHIM KiNbKOCTI MiXeniTenianbHuX
€03MHOMINIB i HasBHiCTb NiMdaHrioekTasin (17,2 %).
XapaktepHumu ans 1 rpynu Gynu cyTTeBi po3nazy KpoBo-
06iry 8 CO [ATK (MOBHOKPOB'St CyauH MIKPOLMPKYNSITOPHOTO
piumLia, Habpsik CTPOMM, KPOBOBUIMBM, CTa3 EPUTPOLIMTIB
y cyavHax). BigsHaumnu TeHAeHUito [0 3HWKEHHS KiMb-
KOCTi KENMXonogibHUX KMiTUH, SiKi NPOAYKY0Th MYLIWH,
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L0 CBiAYMTb MPO MPUrHIYeHHs MiCLEeBOI HecneumdivHoi
PE3NCTEHTHOCTI.

EHpockoniyHa kapTuHa ToBCTOI Kuwku npu AEK
npeacTaeneHa Habpsikom i rinepemieto CO 3 noBepxHe-
BMU epo3isiMi1, KPOBOBUMMBaMU, NiMA0-ONiKYNSPHO0
rinepnnasieto. MoLUKomKeHI NOBEPXHI (30KpemMa HU3XiHOT
YacTUHW TOBCTOI KWLLKM | CUTMOMOZIGHOI KULLIKK) YepryBa-
NnCs 3 HE3MIHEHWMM (BIBHOBNEHUMM) AinsiHkamu. 3aranbHi
ricTonoriyHi 03Hakw: BMpa3Ha eo3nHodinis BnacHoi nnac-
TuHkn CO (puc. 1), pinLue — iHTpaeniTeniansHa eo3nHodinis
(puc. 2), iHogi 3i CKynYEHHsM e03uHOMDINIB (€03MHOMINBHI
MikpoabcLecy) i HasiBHICTIO HelTpodiniB, WO BKA3ye Ha
AKTUBHICTb 3anarneHHs.

[ns xapakTepucTuKW CriM30yTBOPIOBAnbHOI (OYHKLIT
enitenito CO nposeaeHa rictoximiyHa PAS-peakuist i3
LLIndbch-1noaHOK KNCNOTO0 AN BUSBIIEHHS HEATPanbHIX
MyUWHIB. Y YacTuHi bionTaTiB cnocTepiranut iHTEHCWUBHE
no3nTUBHE 3abapBreHHs Mo anikasnbHil 30Hi NOBEPXHEBOTO
eniTenito y BUIMSAAiI TOHKOI CMYXKW, @ Takox y BaKyomnsx
KenmxonomibHUX KNiTUH Ta enitenii AyoaeHanbHUX 3ano3
(puc. 3).

BorHuwese 3HmxeHHs PAS-peakuii B 1 rpyni BusiBunm
B 66,7 % Bunagakis, B 2 rpyni — B 52,2 %, WO CBig4MTb Npo
MOpYLUEHHS (PYHKLiT yTBOPEHHS Cru3y eniteniem, a omxe
BKasye Ha 3HWxeHHs 6ap’epHoi yHkuii CO KkuweyHuka
(puc. 4).

Omxe, mopconoriyHe pocnigxeHHs biontatis CO
pisHux Bigainis LUKT npn AEK BusBUNO 3ananbHi 3MiHW
y CNM30BUX 000MI0HKaxX: iHINbTpaLito NimounTammn Ta
nnasMaTuYHUMK KNiTMHamu, noniMopHOSAEPHY Nen-
KouMTapHY iHhinbTpaLlito BMacHOi NacTMHKK Ta 3a03,
MOPYLUEHHS YTBOPEHHS CMK3Y, aTpoddito NOBEPXHEBOTO
eniTenito Ta BOpCuH. Y Matepianax 6Gionciit BusBunu
36iNbLUEHHS KiNIbKOCTi MixeniTenianbHUX eo3nHodinis.

IMyHoricTOXiMiYHUM MEeTOZOM Y MaTepianax Gionciit
BW3Ha4Yanm nokanisauito Ta piseHb exkcnpecii CD68 (map-
kep charouuTapHoi akTuBHOCTI Makpodparis) y CO ANK. Y
Micui nokaniavii aHTureHa 3adpikcyBanu LmtonnasmaTniHy
peakLiito KopU4HEBOro 3abapBreHHs. Y BnacHii nnacTuHLi
CO [rMK CD68-noanTuBHi KNiTUHWA Manu Audy3He posTa-
wyBaHHst (puc. 5). MNokasHuk ekcnpecii CD68-makpodaria
y 1 rpyni 6yB BiporigHo Buwwm i ctaHoswB 20,8 £ 0,8 %, y
2 rpyni—4,8+0,6 %, p <0,05 (mabn. 2).
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OpwuriHaAbHI AOCAIAXKEHHSA

Puc. 1. Mikpochotorpadisi. Biontat CO ToBCTOI KMk AnTuHn 3 AEK. EosuHodbinbHa iHdinsTpaLis
BNacHoi nnactuHku. 3abapBneHHs rematokcunit-eoauHom. 36. 10 x 20.

Puc. 2. Mikpodpotorpadisi. biontat CO ToBCTOI Kukn AuTvHKM 3 AEK. [HbinsTpaLis enitenito 3ano3
eo3unHodinamu. 3abapereHHst rematokcunit-eo3nHom. 36. 10 x 40.

Puc. 3. Mikpodpotorpadisi. Biontat cnuaosoi o6onoHku MK autunm 3 AEK. IHTEHCUBHE 3aGapBneHHs
LMTONNA3MM KENUXONOAIBHNX KMITMH NOBEPXHEBOTO NiTeNilo, KPUNT Ta eniTenito iyoAeHanbHIX 3anos.
TicToximiuHa PAS-peakuis 3 LUndd-itoaHoto kucnototo. 36. 10 x 10.

Puc. 4. Mikpodpotorpachis. biontar cni3oBoi 06onoHki ABaHaauUATUNANOI KUK AuTHHY 3 AEK.
3HWxKeHHs 3aBapBreHHs B LMTONNa3Mi KenuxonoAibHux knituH. 3abapBneHo Tinbku KOHTYp Bakyori.
TicroximiuHa PAS-peakuis 3 LLUndcp-itoaHoto kucnototo. 36. 10 x20.

Puc. 5. Mikpochotorpadisi. biontat CO [MK antuHM 3 aneprivhum eHTepokonitom. Ekcnpecis
CD68-makpocharis y LMTonnaami KniTH BracHoi nnacTuHki cni3oBoi o6onoHku. Henpsimuii cTpenta-
BifIMH-NEPOKCMAA3HIA METOZ BUSIBNEHHS! EKCTIPECiT 3 MOHOKMOHambHUMY aHTuTinamu CD68-Makpodaria
(imyHoricToximiuHe focnimkenHst). 36. 10 x 10.

Puc. 6. MikpochoTorpadisi. BionTat cnn3oBoi 06onoHku ABaHaAUATMRANON KLk AUTUHM 3 AEK. Exc-
npecisi IgA B LTONNa3Mi KNiTMH BNacHOi NNacTUHKM Cn3oBoi 060moHKi. Henpsimuii cTpenTaBiguH-ne-
pokcuzasHuii MeTog BUsiBNEHHs ekcnpecii 3 PKAT IgA (imyHoricToximiuHe gocnimkenHst). 36. 10 x 10.

Puc. 7. Mikpodpotorpachis. Biontar cnu3oBoi 060noHk1 ABaHaguATUNANoi KMWKM auTuHu 3 AEK.
Ekcnpecis IgE B uuTONna3mi kNiTuH BNacHoi NNacTuHKY Cniu3oBoi 06onoHky. HenpsiMui cTpenTasigvH-
nepoKCcUAA3HUA MeToz BUsIBNEHHs ekcnpecii 3 PKAT IgE (imyHoricToximiune gocnimkeHHs). 36. 10 x 20.
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3a pesynsratamu iMyHOrCTOXIMIYHOTO AOCHIMKEHHS],
ekcnpecis IgA B CO [MNK (puc. 6) y 1 rpyni ctaHoBuna
29,7+1,2%,aB2rpyni—14,6 + 0,8 %. BpaxoBytoum 3gat-
HicTb IgA cnpusaTy HerTpanisaii aHTuTin y CO KuLeyHuka,
30inbLUEHHS IXHBOI KiNbKOCTi MOXe BinbyBaTuCs y BignoBiab
Ha MopyLUeHHs LinicHocTi eniteniansHoro Gap’epa npu
anepreH-iHaykoBaHOMY 3ananeHHi.

3aiCHMBLLM iMyHOTICTOXIMIYHE JOCRIIKEHHS eKcrpe-
cii Ige 8 CO ATK piteii 3 AEK, BCTaHOBMIM, LLO NO3UTUBHO
3abapBnieHi KNiTMHW Y BAIACHIN NNacTUHLi Manu andysHe
posTaluyBaHHsi (puc. 7). MopcomMeTpuyHe JOCTiMKEHHS
nokasano: KinbKiCTb KNiTWH, KOTpi npogykytoTb IgE, vy 1
rpyni ctaHosuna 14,5 = 0,7 % Ha BigmiHy Big 2 rpynu,
ae dpikcyBanm Tinbku NOOAMHOKI NO3NTUBHO 3abapBreHi
kniTuHu. MpusepTtae yBary hakT nokanbHoi ekcnpecii
IgE y CO [AMK gite i3 kniTMHHO-ONOCEpeAKOBaHUM
(IgE-He3anexHum) mMexaHiamom peanisalii aneprii 3a
BIiACYTHOCTI CneumndivHnx cupoBaTkoBux IgE-aHTWTIN oo
Xap4oBWX anepreHis.

06roBopeHHA

[iarHoctka AEK y paHHbOMy Bili ycknagHeHa yepes
BiACYTHICTb CeLmMiYHNX KMiHIYHWX raCTPOIHTECTUHAMBHUX
CUMMTOMIB, HEOOXIAHICTb MPOBEAEHHS AndepeHLiansbHOT
[jarHOCTWKM 3 LUMPOKMM CMEKTPOM 3aXBOPHOBaHb i Hedo-
CTaTHLOI IHOPMATUBHOCTI anepronoriYHoro 0BCTEXEHHS
(HeraTuBHi pesynbrati cneuudivnmx IgE-aHTuTIn y cypo-
BaTLi KPOBI 1O Xap4OBUX arnepreHiB i LKIpHUX MPUK-TECTIB),
Lo YacTo noTpebye NiATBEPMKEHHS AjarHo3y 3a A0MOMOroH
MOPOMOriYHOro AOCHImKEHHS.

MopdonorivHi LOCRIAXKEHHS LWOLO BUBYEHHS OCO-
6nMBOCTEN anepriyHoro ypaxeHHs! LLUNYHKOBO-KWLLKOBOMO
TpaKTy B AiTei paHHbOro Biky B YkpaiHi He 3ailicHioBan,
O[IHaK pesynbTaTi HaLLoro JOCTIMKEHHS NoKa3anm 3anarb-
Hi 3MiHK CO KuLLeYHMKa 3 XapaKTEPHOK €03NHOINBHOK
iHbinbTpaLjeto Ta nokanbHo exkcnpecieto IgE 8 CO ANK.
AHanoriyHi gaHi Wwoao eosnHodinbHoI iHdinbTpauii CO AMNK
Ta ekcnpecii IgE otpumani B gocnigxeHHi Xiao Ping Lin y
Z0opocnunX nauieHTiB 3 IgE-He3anexHo XxapyoBoLo aneprieto
[6]. BusineHe 36inblenHs ekcnpecii CD68-makpodoaris,
IgA Ta IgE B CO [AIK nopiBHaHO 3 navieHTamu 3 racTpo-
iHTECTWHaNbHUMK PO3nafamu, Lo 3yMOBMEHi TpyBanum
ab0 XpOHiYHMM Nepebirom HecreLmgIYHOTO HEBIPA3KOBOMO
MPOLIECY B KMLLIEYHWKY, BKa3ye Ha akTWUBALLitO SIK KIITUHHOTO,
TaK i MiCLLeBOro rymoparbHoro iMyHiTeTy B Aiten 3 AEK i
Moxe ByTv pekoMeHA0BaHe Anst BUKOPUCTaHHS sk MapKep
anepriyHoro 3ananeHHs KALWeYHUKa.

BucHOBKU

1. AnepriyHnii eHTepPOKONIT Yy paHHBOMY BiLli KITiHIYHO
MPOSIBNSAETLCS HECTIELMMIYHNMM FraCTPOIHTECTUHANBHUMM
cumnTomamu (6rnroBoTa abo CTiliKi 3puryBaHHS, KOMbKY,
Jiapes 3 foMmilukamn cnmndy Ta/abo kposi), WO noTpedye
audepeHuianbHoi 4iarHOCTUKK 3 IHWMMKM 3ananbHUMK
3aXBOPIOBAHHAMM KULLIEYHMKA Ta 3yMOBITIOE HEOOXIAHICTb
3MiICHEHHS 3aranbHOKMIHIYHOTO, anepronoriyHoro (3 npo-
BEeJleHHSIM BiKPUTOI OpanbHOi NpoBOKaLliiiHOi Npobu) i
MOPAONOriYHOro AOCHIMKEHD.

2. MopdonoriyHmn 03HaKammn anepriyHoro eHre-
POKOMITY B AiTEN paHHLOTO BiKY € HAsBHICTb 3ananbHOro
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MpoLecy Cnn3oBoi 0OOMOHKM KULLEYHMKA 3i 3HAYYLLOK
iHinbTpaLieto eo3nHodinamu, iHTpaeniTeniansHo nimgo-
LMTapHO0 iH(inkTpaLieto, HasBHICTIO NimdbaHriekTasii, a
TaKOX NOPYLLEHHS (PYHKLT yTBOPEHHS Crn3y eniteniem (3a
pesynsratamu rictoxiMmiyHoi PAS-peakuii 3 LUndd-iogHoto
KWCIIOTOH).

3. [ins XBOpWX Ha aneprivyH1in eHTEPOKONIT Y paHHBOMY
BiLJi xapakTepHe nigsuLLeHHs exkcnpecii CD68-makpodaris,
IgA Ta IgE y cnu3oBiii 060noHLi ABaHaaLATANAMNON KALLKK,
BUSIBIIEHE 3a JaHVMW IMYHOFICTOXIMIT, LLIO BKa3ye Ha aKTuBa-
LLjt0 SIK KIITUHHOTO, TaK i MiCLLeBOro ryMopanbHOro iMyHITETY
Mpw anepriyHoMy 3anarneHHi KMLWevHKa.

MepcnekTUBM NoganbLUKMX JOCHiMKEHb NOMNArakTh y
3AiCHEHHI NopiBHSANBHOrO aHani3y ekcnpecii CD68-makpo-
dariB y KMWeEYHWKY OiTeN 3 anepriyHuM eHTEpPOKOSTITOM i
xBopoboto KpoHa, Lo NiABNLLMTB SKICTb AiarHOCTVKW XBOPO-
6v KpoHa B AiTelt paHHLOro Biky ab0 Oyae BUKOPUCTaHUI Sk
MapKep MOXMMBOI TpaHcopmaLLii aneprivHoro 3ananeHHs
LLIKT y xBopofy KpoHa.
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TpOMﬁOTW-IHi YCKAQAHEHHA B XBOPUX Ha remMmaTtoAnoriyHi HOBOYTBOPEHHA

3a AaHUMU aBTONCIK

l. €. Asicb**+28CP, 0, fl. Tomawescbka “°F, €. . Agicb™*&F

*\bBIBCbKMI HALLIOHAABHWIA MEAWYHWIA yHIBEpCUTET iMeHi AaHuAa TaanLbKoro, YkpaiHa, 2AY «IHCTUTYT naToAorii KpOBi Ta TpaHCGY3iNHOT MeANLIMHM

HAMH Ykpaitu», M. \bBiB, YKkpaiHa

A - KOHUENLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauis pAaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60oTu — BUBYMTM 0COONMBOCTI TPOMBO3iB | TPOMBOEMOONIN, LLIO BUSIBNIEH] B NOMEPNVX i3 reMaTomnoriYH1Mn HOBOYTBO-
PEHHAMW, iXHili 3B’A30K i3 HO30I1OrIEI0 Ta 3HAYEHHS NSt HACTaHHSA NMeTanbHOro HacmiaKy.

Matepianu Ta meTogm. Bueunnm 60 npoToKoniB NaTtonoroaHaToMiYHOrO AOCHIIKEHHS MOMEPINX i3 reMaTOOHKOMOTYHUMMI
xBopo6amm 3a 1987-2011 pp. y [IbBOBI, B sikux nig Yac asToncii Busisunm tpoméun. Cepen nomepnux 6ynn 36 (60 %) yonosikis
i 24 (40 %) xiHku Bikom 15-83 poku (MegiaHa — 58 pokis). Y 43 BUnagkax BCTaHOBWNM AiarHo3 NiMdoigHoi, B 16 — MienoigHoi
Heonnagii, B 04HOTO MOMEPIIOro — rOCTPOI NIENKeMii 3MiLLaHoro heHoTuNy.

Pe3ynkTati. Y nomepnyx i3 remaronoriYH1mMm HoBOYTBOPEHHSIMM, LLIO YCKIaaHeHi TpoMbo3amm, BEHO3HUI TpomboeMboriam
32 4aCTOTOHO Nepesaxas apTepiansHuii (60 % npotn 17 %, p < 0,001), a Tpombu B kamepax cepus BusBUM B 8 % BUNaaKis.
Tpom603m 11 Tpomboembonii cTanm 6e3nocepenHLO NPUUMHOK CMEPTI B 45 % XxBopuXx. MpUXUTTEBO iX AiarHOCTyBanm Tinbku
B 35 % naujeHTiB. Y nomMepnux i3 NimgoigH1mMm HeonnasisiMi 3Ha4yLLO YacTille, Hix Y pasi MienoigHUx Heonnaziv BUSBNSNM
Tpomboembonito nereHeBoi apTepii (65 % npotn 25 %, p < 0,01), a Takox NokanbHi TPoM6M B ApibHKX cyanHax (51 % npoTu
19 %, p < 0,05), siki B 37 % BMNaaKiB NOEAHYBANMCS 3 HEKPOTUYHUMM 3MiHaMW B MyxIUHi. XipypriyHi onepaLii BUkoHanm y
[BOTUXHEBUI TEPMiH Nepes neTanbHUM Hacnigkom y 33 % XBopux Ha niMdoigHi Heonnaaii.

BucHoBku. Tpomb03n 11 Tpom6oembonii B NaLieHTiB i3 reMaTonoriyHmMm HOBOY TBOPEHHSIMI HaCTO CMIPUYMHSIIOTL NETanbHNiA
HaCmigoK, Lo MOB'sI3aHO, 30KpeMa, i3 HEAOCTATHLOK KNiHIYHOK AiarHoCTUKow. JlimdoigHi Heonnasii € YWHHUKOM BUCOKOTO
PU3MKy BEHO3HOTO TpoMBoeMboniamy, a NokanbHU TPOMB03 APIGHNX CyaVH, BUSIBNEHUI Y NOMOBUHI BUNAZKiB, YacTo acoLyi-
I0ETBCA 3 HEKPO3aMV NYXIMHW Ta MOXeE ByTU NOB'A3aHMIA i3 NPOTPOMOOTUHYHUMU MOPYLUEHHSMU rEMOCTa3y B TaKuX XBOPUX.
Baromum YMHHMKOM TPOMBOTUYHOTO PU3KKY B HUX € XipypridHi onepadlii.

TpomboTHUECKHE OCAOXKHEHUA Y BOABHBIX FEMaTOAOrMYECKMMU HOBOOOpPa3oBaHUAMMU
Nno AQHHbIM ayTONCUH

W. E. A3uch, A. Al. Tomaluesckas, E. U. Asucb

Lienb paboTkl — U3y4nTb 0COGEHHOCTH TPOMBO30B M TPOMBO3IMBONNIA, OBHAPYXXEHHBIX Y YMEPLLMX C reMaTornornyeckumm
HOBOOGPA30BaHUSIMM, WX CBS3b C HO30MOTMEN 1 3HaYeHWe NS HAaCTYNNeHWs! NeTanbHoro Ucxoaa.

Marepuanbi u MmeToabl. V3yunnu 60 npoToKONOB NaTonoroaHaTOMUYECKOro NCCNeAoBaHUs YMEpLUMX OT reMaTooHKOMoru-
yeckux Heonnasuii 3a 1987-2011 rr. Bo JTbBOBe, y KOTOPLIX Npy ayToncum obHapyxeHbl TpoMbbl. Cpean ymepLumx Obino 36
(60 %) MyxumH 1 24 (40 %) xeHwmHbl B Bo3pacTe 15-83 roga (Meavara — 58 neT). B 43 cnyyasx 6bin noctasneH anarHos
nmconaHon, B 16 — MMenonaHoN Heonasum, y O4HOMO YMEpLLEro — OCTPOW NekeMui CMeLLaHHoro deHoTumna.

Pe3ynkratbl. Y yMepLLMX C remMaTomnori4eckiMm HoBoOGpa3oBaHUSIMU, OCIIOXHEHHbIMW TPOMG03ami, BEHO3HbI TPOM60amMBomnnam
110 YacToTe NpeBbIiLLan aprepuaneHbii (60 % npotus 17 %, p < 0,001), a TpombbI B kamepax cepaLa obHapykeHbl B 8 % Cry4vaes.
Tpom603b! ¥ TPOMEOIMOONWM CTanM HENOCPEACTBEHHON MPUYMHOM CMepPT Y 45 % 60MbHbIX. [TPKU3HEHHO OHY AMarHOCTUPOBaHbI
nmwb y 35 % naumeHToB. Y yMepLLIMX C MMAOMAHBIMW HEONNAa3nsiM1 AOCTOBEPHO YalLie, YeM Y yMepLLVX C MAENOUOHBIMI Heomna-
31SiMM OTMEYEHa TPOMB03aMBONMs nero4Hom aptepun (65 % npotue 25 %, p < 0,01), a Takke NokarnbHble TPOMObI B MEMKIX COCyaax
(51 % npotvie 19 %, p < 0,05), kotopble y 37 % Criy4aeB COMETANMCh C HEKPOTUHECKAMM U3MEHEHVSIMU B OMyXOMn. Xnpyprideckue
onepaumu npoBefeHb! B ABYXHEAENbHbIN CPOK Nepes, NeTanbHbIM UexofoM Y 33 % 60mbHbIX C MMGOUHBIMY HEOMMa3USIMU.

BbiBogbl. TpoM603bl 11 TPOMG0O3MGOMNMM Y NALIMEHTOB C reMaToNorMyeckumMm HOBOOGPa30BaHKSIMI YaCTO Bbli3bIBAtOT feTaslb-
HbI UCXOf, YTO CBSA3aHO, B YaCTHOCTM, C UX HEAOCTAaTOYHOMN KMMHUYECKOW AnarHoCTMKON. JlumdonaHble Heonnasum — haktop
BbICOKOTIO pyicka BEHO3HOrO TPOMB03ME0NM3Ma, a NToKarbHbIA TPOMO03 MENKMX COCYA0B, 0BHaPYKEHHbI B MOMOBUHE CIy4aes,
4acTo accoUMNPYETCS C HEKPO3aMK OMYXOm M MOXET BbITb CBSI3aH C MPOTPOMOOTUYECKMI HAPYLLEHUSIMI FeMOCTa3a y Takux
60nbHbIX. BECOMBbIN hakTop TPOMBOTUHECKOTO prCKa Y HUX — XMPYPrAYeckue onepaumm.

Thrombotic complications in patients with hematological malignancies based on autopsy data

l. Ye. Dzis, 0. Ya. Tomashevska, Ye. . Dzis

The aim was to study the features of thrombosis and thromboembolism in the deceased patients with hematological malig-
nancies, their relationship with underlying diseases and role in the development of lethal outcomes.
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Materials and methods. The autopsy records of 60 patients with hematological malignancies and thrombotic complications
died during the period of 25 years (1987-2011) in Lviv were reviewed. The following data were obtained: age, sex, post-
mortem pathological patterns, locations of thrombi, and associated underlying diseases. Frequency tables were obtained by
the Fisher’s exact test.

Results. The median age was 58 years old. There were 36 males and 24 females. Lymphoid neoplasms were diagnosed in
43 cases, myeloid neoplasms in 16 cases and mixed-phenotype acute leukemia in the one case. Venous thromboembolism
predominated over arterial one (60 % vs 17 %, P < 0.001), and thrombi in heart chambers were detected in 8 % of cases.
Thrombotic complications were the direct cause of death in 45 % of patients. Thrombosis was diagnosed in vivo only in 35 %
of patients. In deceased with lymphoid neoplasms, in comparison with cases of myeloid neoplasms, pulmonary embolism
was more common (65 % vs 25 %, P < 0.01), as well as local thrombi in small vessels (51 % vs 19 %, P < 0.05), which were
associated with necrotic changes in tumors in 37 % of cases. Surgical interventions were performed during a two-week period
before lethal outcomes in 33 % of patients with lymphoid neoplasms.

Conclusions. Thrombosis and thromboembolism in patients with hematologic neoplasms often causes a lethal outcome, in
particular, due to frequent undiagnosed cases. Lymphoid neoplasms are the high risk factor for venous thromboembolism and

local thrombosis of small vessels. Surgical operations are the weighty factor of thrombotic risk in such patients.

lMauieHTn 3 reMaTooHKOMNOriYHUMKU XBOopobamu, SK-OT
rocTpi nenkemii, NiMpomn, MHOXUHHA MiENoMa, a TakoX
mienonponidepatvBHi XBOpobK 3 TPOMOBOLMTO3OM, BU-
PI3HSAIOTBCS NIABULLEHNM PU3NKOM PO3BUTKY TPOMOO3iB,
noaibHO A0 XBOPUX Ha iHLUI 3M10SKICHI MyXJIMHK. XBOpi Ha
remMaTornoriyHi HOBOYTBOPEHHS 3 TPOMOOTUYHUMMU yCKIaa-
HEHHSIMU MatoTb TiPLIMIA NMPOrHO3 LLOAO BIMKMBAHHS, LLO
nigTBepmMKeHo, Hanpuknagd, gocnimkeHHam A. Mahajan
et al. [1] y nauieHTiB i3 HErOMXKKIHCEKMMK iMdOMaMu
(Hr11). B ornsipax ¢haxosoi niteparypw, Lo ony6nikoea-
Hi A. Falanga et al. [2], R. Colombo et al. [3], onucaHo
YUHHUKN PU3NKY 1 NPEOMKTOPW PO3BUTKY TPOMBO3IB Y
LIbOrO KOHTMHIEHTY NaLiEHTIB, YaCTOTY iX BUHUKHEHHS] Ta
nepeBaXHi nokanisalii.

Hepiako BeHO3Hi 11 apTepianbHi TpomM603n/Tpom60-
embonii 3anuLaTbCa HediarHOCTOBaHMMM KIiHIYHO Ta
BUSIBMSIOTLCS BXXE NOCMEPTHO Nif Yac naTonoroaHaToMiy-
Horo gocnimkeHHs. Tak, 3a aaHummn R. Shaboodien et al.
[4], cynyTHii BeHO3HMI TpoMBoemboniam (BTE) BusineHo
B MOMOBWHW NOMEPNWX 3i 3NOAKICHMU MyXnHamu. Tomy
ANS BOOCKOHANEHHS NPOrHO3yBaHHSA Ta npodinakTvikv
TPOMOO3IB BaXISIMBUMY € HE TiNbKW KITiHIYHI AOCHIDKEH-
HSl LbOro YCKNagHEHHs B NaUiEHTIB i3 reMaTonoriyH1mm
HOBOYTBOPEHHSAMMU, arne 1 aHania noro ocobnmeocTeii 3a
[aHVMK aBTOMCIN.

Merta pobotu

BuBunTn ocobnmeocTi TpoMbo3iB i TpomGoemoGonii, LWwo
BUSIBMNEHI B MOMEpPMMX i3 remaTonoriYyHuMmM HOBOYTBO-
PEHHSIMM, TXHIN 3B’A30K i3 HO30MOriE0 Ta 3HaYeHHa Ans
HaCTaHHS! NeTanbHOro Hacniaky.

Marepianu i meToAU AOCAIAKEHHA

BvBumnu apxiBHi matepianu naTtonoroaHaToMivyHOro
BigAineHHs KoMyHanbHOI MiCbKOI KNiHIYHOI nikapHi
LUBMAKOI MeaunyHoi gonomoru (M. J1bBiB) Ta JTbBiBCbKOrO
obnacHoro natonoroaHatomiyHoro 6topo 3a nepiog 25
pokis (1987-2011 pp.). Y AocnimKeHHs BKIHOYAIN BCI
BMMafKV MOMEPINX i3 reMaTOOHKOMOTYHMIM XBOpobamu,
B SKMX MaKpO- Ta MIKPOCKOMIYHO BMSIBNEHO TPOMOM B
cyouHax 4n cepui. MikpockonivyHa aiarHoctuka Tpombis
i TpomboemboniB B aBTOMNCIHOMY MaTepiani BUKOHaHa
B napadyiHoBMX 3pi3ax, 3ab0apBrneHnx reMaToKCUiHOM
Ta eo3uHoM. OBpanu 11 npoaHanisysanu 60 npoTokonis
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naTonoroaHaToMi4HOrO JOCTILKEHHS Pa3oM i3 BUTSIramMu
3 icTopin xBopob.

Bik nomepnux —Bia 15 go 83 pokis (MegiaHa — 58 po-
KiB, MiXXKBapTUNBbHWI iHTepBan —44—69 pokis). Cepen Hyx
6yno 36 (60 %) yonosikis i 24 (40 %) xiHku. Y 43 BuUnag-
Kax BCTAHOBWNYM AiarHo3 NiMoigHoi, B 16 — MienoigHoi
Heonnasii, rocTpy nemnkemito amilwaHoro geHotuny 6yno
fiarHocToBaHo B ogHoMmy Bunagky (1,7 %). NimdoigHi
Heonnasii BKNoYanm roctpy niMobnacTHy nemkemito —
B 4 (6,7 %), XpoHiyHy nimcoumTapHy nenkemito — y 8
(13,3 %), HIM — B 22 (36,7 %), MHOXWHHY Mi€nomy — B
4 (6,7 %) i nimcpomy MomxkiHa — B 5 (8,3 %) BUNagkax.
Cepen 22 nomepnux i3 HITT BusiBUNM Taki HO30MOrYHi
dopmu: andpysHa B-senukoknituHHa nimgoma — B 9
(40,9 %), ekctpaHopanbHa B-kniTuHHa nimchoma map-
riHanbHoi 30HM MALT-Tuny — B 4 (18,2 %), nimcoma 3
manmx nimcpoumtie —B 4 (18,2 %), B-knitvHHa nimdoma 3
BenuKuX i Manux nimgoumtis —y 2 (9,1 %), nimgoma 30HuM
maHTii—B 1 (4,5 %), B-BenvkokniTyHHa neperHHa nimMco-
Ma cepefocTiHHA — B 1 (4,5 %), nimcboma 3 nepudepmy-
Hux T-knitvH — B 1 (4,5 %) BUNaaky. B rpyni nomepnux
3 MIENOIAHMMU HOBOYTBOPEHHAMM diarHOCTyBanu rocTpi
mienoigHi nerkemii — B 6 (10,0 %), XpOHi4Hy MienoreHHy
nenkemito — B 5 (8,3 %), cnpaBxHto noniumtemito — B 5
(8,3 %) Bunagkax.

emaTooHKONOri4HI XBOPOOM MOEAHYBANUCA 3 iHLLIMMI
nyxnuHamun B 7 (11,7 %) Bunagkax: 3nosiKicHAMu — y 2
(peumnamB paky ropTaHo-rnoTKM i MenaHoMa LUKipW) Ta
L0bposikicHUMK — B 5 (ageHOMa HalHMPKOBUX 3amno3 y 2
BMNaKax, MEHIHrioMa rofloBHOr0 MO3Ky, renaroLentonsip-
Ha afjeHoMa neviHkv 1 hibpomioma MaTkm) nomMepnmXx.

CraTtucTiyHe onpaLoBaHHs pesynsTaTis 4OCTiIKEH-
HS BUKOHanW, 3aCTOCOBYKOYM MakeT nporpam Statistica
for Windows 6.0 (Statsoft, USA). KinbkicHi nokasHuku
NopiBHIOBaNM 3a kputepiem MaHHa—YiTHi, a sikicHi — 3a
TOYHUM KpuTepiem dilepa. 3HaYyLLOKO pisHWLE0 BBa-
xanm 3HadeHHs p < 0,05.

PesyAbTaTti

BinbLUicTb BUNAAKIB reMaTonoriyHuX MyxXnuH i3 TPOM-
GOTUYHUMYU YCKNAAHEHHAMMW CTAHOBWUAU NiMDOigHi
Heonnagaii — 71,7 % npotu 26,7 % MienoiaHux Heonnasin
(p<0,001), LLIO 3yMOBMEHO, O4EBMIHO, iXHBOIO BiNbLUIOKD
nowumpeHicTio [5]. [ns nopiBHAHHS 0COBNMBOCTEN TPOM-
6OTUYHUX YCKIAAHEHb Y pasi reMaTomnorivyHMX Heomnnasin
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Ta6nuus 1. Jlokanisauis TpoM603y B nomepnux i3 nimdoigHumm (1 rpyna)
Ta MIiENOiAHNMM HOBOYTBOPEHHAMM (2 rpyna), n ( %)

(n=60) (n=43) (n=16)
Tpom6y B BeHax BENMKOrO Kora KpoBoobiry
BeHu wui 1(1,7) 0(
7(11,7) 1
2(3,3) 1(2,3) 1(
BeHu 3ao4epeBuHHOrO NpocTopy 1(1,7) 1(2,3) 0(
Bexwn manoro Tasa 1(1,7) 0(0) 1(6,25)
0(
0 (
3(

Pi3HOMO MOXOMXKEHHS MOMEPNMX NOAINMUIAM Ha ABi rpynu:
1 rpyna — 43 Bunagkv niMoigHMX HOBOYTBOPEHb, 2 — 16
BUMNaAKIB MiENOIAHUX HOBOYTBOPEHD.

Mpynun 3HaYyLLO He BiApi3HANNCA 3a BiKOM: NoMepri
1 rpynu manm Bik Big 16 go 83 pokiB (MepgiaHa — 58 po-
KiB, MDKKBapTUIbHWA iHTepBan — 44—70 pokis), 2 — Big
15 pno 80 pokie (MegiaHa — 56,5 poky, MiXKKBapTUNbHWIA
iHTepsan —41,5-68,0 poky). 3a cTaTTio NOMepnMX rpynu
3HauyLLO He BigpisHanucs, xo4a B 1 rpyni 6yno GinbLue
YOmoBiKiB, HiX XiHOK — 29 (67,4 %) i 14 (32,6 %), ay 2
rpyni nepesaxanw xiHkn — 10 (62,5 %), Yonosikn — 6
(37,5 %) (p =0,072).

AHani3 naToMopooriYHMX AaHUX CBIAYUTL: TPOM-
6031 i TpomMBoembonii cTany 6e3nocepeaHbOL MPUHUHOK

1(23)
TNMBOKi BEHN Hir 6(14,0)

Behu pyk

CVHYCK ronoBHOMO MO3KY 1(1,7) 1(2,3)
Tpombodnebit noBepxHeBux BeH HIr 2 (3,3) 2(4,7)
3aranom 13 (21,7) 10 (23,3)

TpomGoemb6onis nereHeBoi apTepii

cmepTi y 27 (45,0 %) nauieHTiB 3aranbHoi rpynut: y 22 BusiBneHo MakpockomiyHo 23(38,3) 20 (48,5) 2 (12,5
(51,2 %) Bunagkax nimgoigHMx Heonnasii Ta AeLwo pia- BusiBreHO Tirbku ricTonoriyHo 10 (16,7) 8(18,6) 2(12,5)
LLe y rpyni MiENOiAHMX HOBOYTBOPEHD, @ Came B 4 XBOPKX 3aranom 33 (55,0) 28 (65,1) 4 (25,0
(25’0 %, p= 0,085). Tpom6u B apTepisix BenuKoro Kona kpoBoobiry
[JaHi wono nokanisaji Tpombis Ha NiacTasi aBTONGiN MpucTikoBuA TPOMGO3 20pTh 2(33) 1(23) 1(6,25)
y 3ararbHiii rpyni nomepnux, 1 i 2 rpynax HaBeaeHi B APTEPIiIOrIOBHOTO MO3KY 2(33) 2(100) 0(0)
ma6uyi 1. Y BeHO3HIl CUCTEM BEMMKOTO Kona KpoBOO- fnevoronoaruii cTosGyp 1.7 1(23) 0(0)
Biry TPOMGM BUSIBNSIW B BEHAX KiHLBOK, LUV, 3a04epe- Biuesi aprepil cepus 1.7 1(23) 0(0)
BMHHOTO MPOCTOPY, Maroro Ta3a il CMHyCcax rofOBHOTO Bpinkosi aprepil 10,0 0(0) 1(6.29)
MO3KY, B IeSKVX BUNaaKax Ui nokanisawii noegHysanmcs. ApTepf_'. Ce“eal'HK.“ : 1.0 00) 1625)
YacToTa TpoM603iB y BEHax BENMKOro kora KpoBoobiry Aprepil HIDKHIX KIHLIBOK 147 123 000
. . . MHOXWHHI TpomGoembonii 2(3,3) 1(2,3) 1(6,25)
craHoBuna 21,7 % y 3aranbHin rpyni, 3HauyLLo He Biapis-
. ) . X 3aranom 10 (16,7) 7(16,3) 3(18,75)
Hanacs B 11 2 rpynax — 23,30 % i 18,75 % BignosigHo. .
> . . . Tpom6u y apibHMX cyauHax
IMOBIpHO, He BCi BUNAZAKV BEHOSHYX Tpomb03iB onmcaHo 183 7017) 3(7.0) 425.0)
B M1aTOI0r0aHATOMI4HYX NPOTOKONAX, 60 BEHW HWKHIX FlokansHi TpoMG ApiGHMK cyaus 25 (@1.7) 2 (512) 3 (18.75)
KIHLiBOK He 3aBxau mocnimkysany, a Tpombu B HUX Neiikeniasi Tpomom 8(133) 3(7.0) 5 (31.25)°
3a3BuYall € HanvacTilwmM gxepenoM Tpomboemoonii 3aranom 39 (65,0) 27 (62,8) 12(75,0)
nereHesoi aptepii TENA. TpoMGM B Kamepax cepus
TpomBoembonito nereHesoi aptepii (TENA) —oaHe 3 ¥ nisomy nepencepai 2(33) 2(47) 0(0)
HaNTSKYMX TPOMBOTNYHUX YCKNaAHEHb — BUSBMAN Y 33 ¥ niBoMy wryHouKy 3(5,0) 3(4.7) 0(0)
(55,0 %) Bunapkis cepen ycix nomepnux, y 22 (66,7 %) Y npasomy nepencepai 1(,7) 123) 0(0)
ocib BoHa cTana 6e3nocepenHbo0 MPUYMHOK CMEPT. IHCheKLiiHMin eRaoKapANT 1(1,7) 1(2,3) 0(0)
Omxe, yactota cmeptenbHoi TEJTA ctaHoBuna 36,7 % He6akTepiitHuii TpOMBEHAOKAPANT 1(1,7) 1(2,3) 0(0)
B 3aranbHiv rpyni Ta 81,5 % cepeq ycix 27 Bunagkis 3aranom 5(8,3) 5(11,6) 0(0)

dhaTanbHMx TPoMOO3iB.

Cepeqn umx 33 sunagkis TENA, ii giarHoctyBanu
makpockoniyHo B 38,3 % momepnux i TpakTyBanu, sk
macuHy TEJA. Tinbkv MiKpOCKOMIYHO nig Yac rictonoriy-
HOrO AOCHiMKEHHS eMbonu BusiBUnmM B 16,7 % nomeprux.
TEINA BcTaHoBUM KNiHivYHO B 14 (42,4 %) i3 33 BUnagkis.
Cepep Hux y 9 xBopux KniHiYHWIA diarHo3 Bkrtovas TEJA,
a B 5 Bunapgkax 6yno npunyLyerHs woao TEJA.

Ha cekuii koHcTaToBaHO NOXoyKeHHs eMBOoniB i3 npa-
BOro nepegacepas (B O4HOTO MOMEPIoro), rMubokux BeH
KIHLJBOK i LUMIAHUX BeH — Yy 7 (21,2 %) i3 33 nomepnux i3
TENA, awe B4 (12,1 %) BUnagkax sk iMoBipHe [xepeno
embonii (3a BigMoBiAHMM BUMSZOM TPOMOIB) BU3HAUMNN
TMMBOKI BEHM HUMXKHIX KIHLIBOK, LLIO CTaHOBMMO pasom 11
(33,3 %) BnapkiB nocMepTHOI AiarHocTuku 6esnocepen-
HbOi NpuynHu TEJTA B 3aranbHin rpyni. Tpombo3 nepu-
hepuyHux BeH sk mxepeno TEJIA kniHiYHO BCTaHOBNEHO
Tinbku B 3 (9,1 %) Bnagkax.

TENA Busaenanu B 65,1 % nomepnux 1 rpynu, Lo
3HayyLLo YacTiwe, HixX y 2 rpyni —y 25,0 % Bunagkis
(p = 0,008) (mabn. 1). Takox y 1 rpyni yacTiwoto byna
macuBHa TEJIA, ockinbkv BUSIBNSNacs MakpoCKONiyHO
B 48,5 % Bunagkie npotn 12,5 % y 2 rpyni (p = 0,018).
TENA 6yna 6e3nocepeHbol0 Npu4nHO0 cMepTi B 19
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*: pisHnus Mix 11 2 rpynoto BiporigHa, p < 0,05.

(44,2 %) Bunagkax y 1 rpyni 1a 2 (12,5 %) Bunagkax y 2
rpyni (p = 0,032).

3aranom BTE, a came BeHO3Hi Tpomb03u i/abo TEJTA
B 3arasbHin rpyni Busisunm B 36 (60,0 %) nomepnnx: B 1
rpyni —B 29 (67,4 %) BunagKax, Lo Mano TEHAEHLo [0
6inbLuoi YacToTw, HiX y 2 rpyni — B 6 (37,7 %) Bunagkax
(p=0,072).

ApTepianbHi TPOMOM BUSIBNEHO B a0pTi, Nieyoro-
noBHoMy cToBOYpi, BiHLEBWX apTepisix cepLisl, apTepisix
MO3KY, HVDKHIX KiHLIIBOK, CEnesiHku, BpkoBKx apTepisx
(B ogHOMY Bunagky ABi Nokanisauii noegHysanumcs).
Takox crocTepirany MHOXWHHI apTepianbHi TpoMboem-
6onii. 3aranom apTepianbHuin TpoMB03/TpomMboeMboniam
BcTaHoBneHo B 10 (16,7 %) Bunagkax 3aranbHoi rpynu:
B 7 (16,3 %) nomeprnx 1 rpynn iy 3 (18,8 %) nomepnux
2 rpynu.

Omxe, BTE 3a yactoToto nepeBaxas apTepianbHui
Tpombos/Tpomboemboniam y 3aranbHin rpyni (60,0 %
npotn 16,7 %, p < 0,001) Ta B 1 rpyni (67,4 % npoTu
16,3 %, p < 0,001). Y 2 rpyni He BUSIBUMM 3HAYYLLY pi3-
HULK Mix vacToToto BTE Ta aptepiansHoro Tpom60o3y/
Tpomboemboniamy (37,5 % npotun 18,8 %).
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OpuriHaAbHI AOCAIAXKEHHS

Y 5 nomepnux 1 rpynu BusiBUNM TPOMGW B MOPOX-
HUHax cepus K NPOosiB Takux NaTomnorin: iHeKLuinH1n
€HO0KapaMT i3 BereTaLisiMy Ha aopTanbHOMY KranaHi, Lo
mictunm cibpuH (1 BuNapok); HebakTepiHni TpoMOeH-
[oKapauT i3 Tpombamu Ha MiTpanbHOMY KnanaHi n y
niBomy nepeacepai, MHOXUHHUMKU TpomBoemboniamu
B BENMMKOMY Koni KpoBoobiry Ta iHhapkTamm BHYTPILLHIX
opraHiB i ronoBHOro Mo3ky (1 BMNaZok); gunsTauinHa
Kapaiomionaris 3 Tpombamu B MiBOMY LLNYHOYKY 1 ne-
pencepasx, TpomboembonisiMm y BENUKOMY i Maromy
KOMi, MHOXWUHHUMM iH(apKTaMu NereHis, cenesiHku,
TPOMOOILLEMIYHMM HCYNBTOM (2 BMNAZKW); NPUCTIHKOBI
TpomM6Y B NiBOMY LUYHOUKY (1 BUNAAOK). Y nomepnux i3
MIENOIAHVMMN HOBOYTBOPEHHAMMW He BUSIBUNW TPOMOM B
Kamepax cepLis.

CvHOpPOM OMCEMIHOBAHOTO BHYTPILLIHLOCYANHHOMO
3cipaHHs kposi ([B3) BctaHoBUMM B 7 (11,7 %) nomeprnnx
3aranbHoi rpynu Ta AiarHoctoBaHo kniHiyHo y 3 (5,0 %)
Bunagkax. Y nomepnux 1 rpynu cuigpom [1B3 BusiBunm B
7,0 % Bunazkis, Lo Byno AeLwo piaLue, Hix y pasi mieno-
iaHWX nyxnuH — 25,0 % (p = 0,078). B ogHoro nomepnoro
3 NimgpoiaHo Heonnasieto 6e3nocepeaHLO NPUUMHOK
cMepTi cTaB cnpuumHeHwii [1B3 remopariyHui cuHgpom. Y
2 rpyni y 3 nomepnux i3 4 sunagkis [1B3 giarHoctyeanm
CMpaBXHIo NOMILMTEMItO; B OfHOMY BUMaAKY Liel CUHAPOM
CMPUYMHMB NETaNbHNN HaCMigoK.

NokanbHi TpoMOK y ApiBHUX CyaMHAX BU3HAYUIMN Y
25 (41,7 %) Bunagkax y 3aranbHin rpyni. Y nomepnux is
nimMcpoigHMMK HeonnasisiMy BOHU TPANMANUCS 3HaYyLLO
YacTille, HixX y rpyni MiENoigHMX HOBOYTBOPEHb, a Came
B 51,2 % sunagkis npotu 18,8 % (p = 0,038).

MikpoTpom6y ik HarpoOMamKeHHs! 3MOSIKICHMX KMiTUH
KpOBI, 30Kpema naTomnoriyHux nimdgouunTis, pasom i3
iOpMHOM Y MIKPOLIMPKYNATOPHOMY PiumLLi BUSIBUNK Y 8
(13,3 %) Bunagkax — y noMepnux i3 nenkemiamu (nen-
KEMiYHi MikpoTpoMBM). Y nomepnux 1 rpynu nenkemiyHi
MikpoTpom6yn BcTaHoBunM B 7,0 % Bunagkis, Lo 6yno
3HauyLLo piawe, Hix y 2 rpyni — 31,25 % (p = 0,028). Lie
MOB’13aHO 3 MEHLLIOK YaCTOTOH NeVKeMil y rpyni niMdo-
iAHUX HoBOYTBOPEHb — 27,9 % (y 12 Bnagkax) nopiBHAHO
3 IXHbOI YaCTOTO Y rpyni MiENoigHMX NyxnuH — 68,8 %
(8 11 nomepnux, p = 0,007).

Tpomb60o3u Ta Tpomboembonii CNPUYMHMAY IHapKTK
opraHiB y 20 (33,3 %) nomepnmx, NepeBaxHo iHapKTy
nereHiB —y 12 (20,0 %) Bunagkax. IHdapkTu koHcTaTy-
Banu B 14 (32,6 %) nomeprnux 1 rpynu 1a 5 (31,25 %)
noMepnux 2 rpynu, 3okpema iHapkTu nerexis — B 10
(23,3 %) i 1 (6,3 %) Bunaaky BignosigHo (p > 0,05), wo
Bignosigae GinbLwuin yactoti TENA B 1 rpyni.

Y nomepnux JOBOMi 4acTO BUABASMN MHOXWHHI
0CEPEeaKV HEeKPO3IB Y NyXJIMHI Ta B AinsHKax ii gucemi-
Hauji (8 11 Bunagkax, 18,3 %) — Tinbku B noMepnux i3
nimdoigHumn Heonnasiamu (B 25,6 %, p = 0,026). Y
BCIX BMNagKax i3 HEKPOTUYHUMIM 3MiHAMW BCTaHOBWIIU
Tpombo3n ApibHMX cyauH: y 10 nomepnux — nokanbHi
Tpombo3u, B 1 Bunaaky — cuiapom [B3. 3 iHworo Goky,
cepeq yCix BUnajKiB nokansH1X TpomMobo3iB ApioHUX cyavH
BOHV NMOEAHYBANCA 3 HEKpo3amm HoBOyTBOpeHb y 37,0 %
Bunaakis (y 10 i3 27 nomepnux).

MpoaHanizyBanu BiZOMOCTi LIOAO NiKyBaHHS, ke
OTPUMYBasM XBOpI Nepes netanbH1M Hachigkom. Monixi-
mioTepanito ogepxanu 22 (36,7 %) naujeHTun: B 1 rpyni B
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16 (37,2 %) Bunapkax, y 2 rpyni— B 6 (37,5 %). XipypriyHi
onepaLlii K 3 PYBOAY MyXIMHK, TaK i yCKnaaHEeHb XBOPO-
6V NpOTArOM 2 TUXHIB Nepes NeTanbH1M HacnigkoM Bu-
koHanm 15 (25,0 %) nauieHTam 3aranbHoi rpynu, B 9 3 HAX
possuHynacs TEJA, y 6 xBopux — hatanbHa. lNepesaxHo
ue 6yna nanapotowmisi (B 6 BUNagkax) 3 onepauismMu Ha
LUMYHKY 3 MPUBOAY MyXMMHW Ta 3 CaHaLiel YepeBHOI
MOPOXHUHY B NALEHTIB i3 NEPUTOHITOM, a TaKoX onepaii
Ha WMTONOoAiIGHIN 3anosi 3 NpUBOAY CUHAPOMY BEPXHBOI
MOPOXHWCTOI BEHW, cacpeHeKToMis, ntoMBoHedpocToMmis,
BLUMBaHHSI GpOHXianbHOT HOPULL Ta YCKNaaHeHi nonoru.
XipyprivHi onepavji BUKOHyBanm 3HadyLlo YacTille
XBOPUM Ha NimMoigHi HoBOyTBOPeHHs: B 14 (32,6 %)
Bunagkax 1 rpynu 1a B 1 (6,3 %) Bunagky 2 rpynu
(p=0,048). Yacrora TEJIA nicns Xipypri4Hux BTpy4aHb y
1 rpyni ctaHosuna 64,3 % (9 Bunagkis i3 14 nomepnux) Ta
BUHMKaNa 3 NogibHOK YacTOTO Y XBOPUX, B SIKUX Onepa-
Lii He pobunu — B 19 BUNagkax i3 29 nomepnux (65,5 %).
Tpombo3u i Tpom6oembonii giarHoCTyBanM KIiHiYHO
(MpvxmTTEBO) TinbkM y 21 (35,0 %) xBOpOTO: B 1 rpyni — B
16 Bunagkax (37,2 %), y 2 rpyni—85 (31,3 %). Lle ceigunts
NpO HeOOCTaTHI0 HACTOPOXEHICTb NikapiB LLIOAO Takoro
pony YCKIafHeHb, a TakoX MPO CKIaAHICTb AiarHOCTUKM
TpomB0o3iB, 0COBNMBO NOKaNi30BaHVX y APIOHNX CyaMHaX.
BigsHaunmo, Lo Ans KniHiYHOT AiarHOCTVKY TPOMBO3y
Ta BUSIBMEHHSA MPOTPOMBOTUYHUX PO3najiB remocTasy
noTpibHe BianosigHe nabopaTtopHe ob6CTEXeHHs. AHani3
€enikpumsiB icTopil XxBopob nokasas, Lo afekBaTHi reMocTa-
3ionorivHi TECTU He BUKOHAM B koaHoMy i3 60 BUNaakiB, ski
npoaHanidysanu. Tinbku B NOOAWMHOKNX XBOPUX OLHIOBanNM
OKpEeMi MOKa3HWKK Koaryrorpamu, siki 3arariom He roka-
3y10Tb MPOTPOMBOTUYHMX po3nagiB remocTasy. 3okpema,
yac 3cigaHHs kposi Bu3Haumnm y 3 xeopux (5,0 %), yac
pekanbumndikauii — B 5 (8,3 %), piBeHb (ibpuHoreHy
y nnasmi — y 13 (21,7 %), npotrpombiHoBUiA Yac — B 14
(23,3 %), a HasBHICTb NpoAYKTiB Aerpagauii dibpuHoreHy/
ibpuHy — y 3 Bunagkax (5,0 %). Takox He Byno gaHux
LLOAO BUKOHAHHS Aonneporpadii BEH HUKHIX KIHLBOK.

06roBopeHHA

Pesynbrati gocnimkeHHs ceigyath, WO B MOMEpmnuX i3
remartonoriYH1Mmn HoBoyTBOpeHHaAMY BTE BusBnstoTh Ya-
CTilue, Hix apTepianbHuii Tpombo3s/Tpomboemboniam. Li
JaHi 36iratoTbcs 3 BifOMOCTSMM (haxoBOi NiTepaTypwu,
Lo HaeefeHi B ornagi B. H. Chong, S. H. Lee [6]. BTE €
Hal4acTiLLMM TPOMOOTNYHUM YCKMAZHEHHAM Yy remaro-
OHKOMOTYHMX NauieHTiB, 30kpema y xBopux Ha HITI [7].
Y 3piicHeHOMY AOCTiMKEHHI B nOMepnuX 3 NniMdoig-
HUMW HOBOYTBOPEHHSIMI 3HAYYLLIO YaCTiLLE, HiX Y momep-
NUX 3 MiENOIAHUMI HOBOYTBOPEHHAMM BUsBnsnu TENA,
BCTaHOBWIM TEHAEHLt0 A0 BinbLuoi YacToTn TpoMb03iB
i TpoMboemboniii sk 6e3nocepeaHbOT NPUYMHY NeTanb-
HOTO Hacniaky. 3 ornsay nitepatypw, Wo onybnikoBaHwii
A. A. Khorana, G. C. Connolly [8], Binomo: cepeq
yCiX TUNIB reMaTonoriYHnx MyxXmuH nuwe nimommn 1
MHOXWHHa Mi€enoma BU3HaHI KNiHIYHUMKU YMHHUKAMW
BMCOKOro puanky BTE. Takox aBTOpW BM3Ha4yaKlTb SK
dhakTopu pu3nKy BenuKi XipyprivHi onepadii Ta ximiote-
panito. Y 30incHeHOMyY JOCRIMKEeHHI NeTanbHi Hacniaku
B paHHbOMY MicrnsionepavinHoMy nepiofi cnocrepiranu
B Mawbke TPeTUHW Nomepnux i3 nidoigH1Mu HOBOYTBO-
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PeHHAMU, a NoHaf TPeTuHa MauieHTiB OTpMMyBanu
nonixiMiotepanito.

lMpuBepTae yBary A0BOII BENnuKa 4actoTa BUSIBIIEHHS!
niz Yac aBToNCii HEKPO3iB NIMAOIAHOT MyXNHU — y YBEPTI
nomepnvx. Hekposn MoXyTb CIPUYMHATI PO3BUTOK TPOM-
603iB. 3a AaHMMM haxoBoi NiTepaTypu, iLLEMIYHI HEKPO3K
B MyXJMHaX BUHMKAIOTb 4acTo Ta € HaCMiZKOM LUBUAKOI
nponidgpepaLii 3nosKiCHUX KNiTUH; BOHW NPU3BOASATL 40
iHBail Ta YLIKOMKEHHS APIOHMX BEH, Lo cnipnynHse BTE
[9]. Y 3pificHeHOMY JocnimKeHHi BCi BUNafKU HEKPO3iB
noeAHyBanmcs 3 Tpombo3amu APiBHNX CyAUH, NepeBaxHO
noKansHUMK.

Omxe, 3a pesynsratamu AOCHILKEHHS, BAaroMUMu
YUHHMKAMM PU3KKY BUHUKHEHHS! TPOMOOTUYHUX YCKNaa-
HEHb Y XBOpKX Ha NiMOIAHI Heonnasii MOXHa BBaXaTu
XipypriyHi onepadlii Ta HEKPOTUYHI 3MiHM B NYXMWHI, 8 Ha-
SBHICTb Came NimM0igHOro HOBOYTBOPEHHS — YUHHUKOM
Bucokoro puanky TEMA. Cnig Big3HauuTy, WO BUCOKA
yacrtota TEJTA B uux nauieHTiB He Oyna nos’s3aHa Tinbku
3 XipypriYHUMM BTPYYaHHSMU, OCKINbKK i YactoTa y rpy-
nax XBOpwX, sIKMM 3AiACHIOBaNK onepaLii 4v Hi, nogidHa.

Y nomepnux i3 NiMOIAHNMMN MyXNMHaMK foKasbHi
TPOM6Y y APIBHUX CyaMHAX BUSIBNSIM B NOHAA NOMOBUHI
BUNAJKIB i 3HAYYLLO YacTille, HiX y pasi MienoigHux
nyxnuH, a B3 — gewo piagwe. Y daxoBux mrepenax
TaKOX OMUCYHOTb BUNAAKW BUSIBNIEHHS MIKpOTPOMOO3Y Ha
aBTONCIi NoMepnux i3 nimoigHuMmn Heonnasismu [10].
BigsHaummo, Lo kniHiYHa giarHocTvka Tpom603y ApibHMX
CYAVH CYTTEBO YTPYAHEHA i, KpiM YyacTvHu BUunapkis B3,
3a3Buyali He Gyna BukoHaHa. 3 ornsay HaykoBoi nitepa-
Typw, Wwo onybnikoBaHui S. Pfeiler et al. [11], Bigomo: mi-
KpOCyaUHHUI TPOMO03 BUHMKAE Npu GaraTbox xBopobax,
30Kpema npu 3n0SIKICHUX NyXMUHAX, Ta MOXeE BUKIUKATU
PI3HOMaHITHY CUMNTOMATUKY — Bif, MOSIBU TifbKM Mapke-
piB aKkTMBaLi 3CidaHHsA KpoBi A0 Baxkoi GaraToopraHHO!
HeoCTaTHOCTI, @ Moro 3Ha4YeHHs1 B nepebiry xBopob
3a3BMYail 3anuWaeTbCA HeJooLUiHEHUM. BussneHHs
nokansHoro TpoMb03y ApiGHUX CyanH y NONOBKHM 06CTe-
XKEHWX BUNaAKiB NOMepnuX i3 NiMpoiaHMMK HeonnasisMu
MOXE CBIZYNTU NPO YacTi NPOTPOMBOTUYHI MOPYLUEHHS!
reMocTasy B TakvX MaLieHTiB.

3a gaHumu ornsigis nitepatypu C. J. Reddel et al. [12],
A. A. Khorana, G. C. Connolly [8], HaykoBux AoCMimKEHD
[13,14] i KkniHiYHOT NPaKTUKK, NMPOTPOMOOTUYHWIA CTaH i
TpomBO3 € NPUYMHOIO MOSIBM Y KPOBI MaLeHTIB MapKepisB
rinepkoarynsuii Ta CMCTEMHOI 3amasbHOi Bigno.iai. PiBHi
y nnasmi D-gumepa, MoHomepiB ibpuHy, TKAHUHHOIO
YMHHMKa, pparmeHTa npoTpomBiHy 1+2, po34MHHOrO
P-cenektuHa, npo3ananbHyX LIMTOKIHIB TOLLO BU3HAHO
npeavkTMBHUMKM Giomapkepamu, a Aesiki — N YUHHUKaMm
PU3VKy BEHO3HOTO /i apTepianbHoro TpomMbo3y, noB's3a-
HOTO 3i 3MOSIKICHUMM MyXIMHAMW. [XHE BU3HAYEHHS! Mae
BaXIIMBE 3HAYEHHS NSt NPOrHO3yBaHHS Ta AiarHOCTUKM
TPOMBOTUYHMX YCKITaZHEHb Y FEMATOOHKOMOM4YHNX XBOPYIX.

lNoBHoLiHHe nabopaTopHe remocTasionoriyHe obcre-
KEHHS Y XBOPWX, SIK NMPaBuno, He 3aiicHioBany. 13 uym
CyTTEBO NOB’A3aHa HM3bKa YaCcTOTa KIiHIYHOT AiarHOCTUKY
Tpomb03iB (Maixe TpeTuHM BUnagkis), 3okpema TEJIA
(B 42 %). Bigsnauumo, Wo nauieHTam 3asBuyan He
npu3HayYanu ageksaTHy npodinakTyky TPOMOOTUYHNX
ycknagHeHb. Y pobori A. H. MapxomeHko [15] HaBeaeHi
pe3ynbraTtv NpoekTy « Teputopist 6e3nekuy, WO 3ajAcHe-
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HuiA npotarom 2013-2014 pp., Aki nokasanu HegocTaTHIO
06i3HaHiCTb nikapis LLOA0 MPUHLMMIB OLiHIOBAHHS PU3UKY
BUHVKHEHHS! BTE Ta cyyacHux CXem aHTVKOoarynmsHTHOI
npoinakTyKy.

Otxe, 3pjicHEHe OOCNIMKEHHS CBIQYMTbL MPO BaX-
NMBICTb NPOINAKTUKK i BYACHOI KMiHIYHOI AiarHOCTVKM
Tpomb0o3iB | TPOMBOEMBONiN y XBOPUX Ha reMaTomnoriyHi
HOBOYTBOPEHHSI, LU0 Nepenbayae OLiHIOBaHHS YNHHMKIB
pu3nKy TPoM603iB, peTenbHe (isvkanbHe 0OCTEXEHHS,
30KpeMa HUXHIX KiHLIBOK, NSt BCTAHOBIIEHHS HASBHOCTI
Tpombo3y rMnBOoKMX BEH, BUSIBNEHHS MapKepiB rinepko-
arynsiii, ibpyHonisy 1 cUCTEMHOrO 3ananeHHs (nepe-
[OBCIM piBeHb D-gumepa 1 iHWKUX NpoaykTiB Aerpagauii
(hibprHOreHy/dibprHy y nnasmi) Ta LwmpLue 3aCToCyBaHHs
meTogiB Bisyanisauii TpoMbiB (30kpema ynsTpa3BykoBe
pocnimxeHHs 3 gonneporpadieto cyauH). Ocobnuy
yBary BapTo NpUAINUTL nawjieHTam i3 nimgoigH1Mmn Heo-
nnasisiMuy, OCKiNbKW NOHaZ NOMoBUHA BUMaaKiB TPOMO03iB
NPU3BOAMTL [0 CMEPTi B LMX XBOPWX, NepenyciM Take
yacTe N Baxke ycknagHeHHs, sk TEJA.

BucHoOBKM

1.Y nomeprnux i3 reMaTonoriYHMMmM HOBOYTBOPEHHSI-
MU | TPOMBOTUYHUMM YCKINaAHEHHAMU BEHO3HMI TPOMGO-
emboniam (60 %) 3a 4acToTolo NepeBaxaB apTepianbHUi
(17 %), ocobnmBo y BUNagkax niMgoigHNX HOBOYTBOPEHb
(67 % i 16 % BigNOBIAHO), B AKX 3HAYYLLIO YaCTIlLE, HXK Y
pasi mienoigHnx Heonnasin, Bussnany TENA (65 % npotu
25 %) Ta nokanbHi Tpombu B ApibHMX cyauHax (51 %
npotu 19 %), a Takox Tpombu B kamepax cepus (12 %).

2. Tinbkn y 35 % Bunapgkis Tpombo3un i Tpom-
6oembonii giarHocTyBanu npuxuTTeBo. BoHu ctanm
6e3nocepeHbO0 NpUYMHOK cMepTi B 51 % xBopux Ha
nimdpoigHi HOBOYTBOPEHHS Ta'y 25 Y% XBOpWX Ha MIENOIAHI
HOBOYTBOPEHHSI.

3. YnHHMK BUCoKoro pusnky BTE, sKk-0T XipypridHi
BTPYYaHHS 34JNCHUN y ABOTMXKHEBWI TEPMIH Nepeq Nne-
TanbHUM HacnigkoM y 25 % navuieHTiB, 3HauyLLO YacTille
y BUnagkax nimMpoiaHux Heonnasin (33 % npotv 6 %).

MepcnekTMBM nopanblinx gocnigxeHb. [1po-
[OBXEHHS! BUBYEHHSI MOTPEOYIOTb YUNHHWKM PU3MKY Ta
npeanKTMBHI 6iomapkepy Tpom6b03iB | TpomGoembonil y
navieHTIB i3 reMaTonoriYH1MmM Heonsasisimm, 3o0KkpeMa Ha
OCHOBI NMOPIBHSIHHSA KMiHiKO-abopaTopHKX napameTpiB i3
naToMopONOriYHUMI SaHUMU.
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ImyHonaToreHeTMUHi 0c06AMBOCTI peanisauii yHKLiOHYBaHHA
BPOAKEHOro iMYHITETY B AiTeM 3i CTOMATOAOTiUHOIO Ta iIHBAAIAU3YIOUOIO
COMAaTMUYHOIO NATOAOFIEID

M. A. FTaBpuneHko*BCP T, €, LymHa*rEF

3anopi3bKknii AepxaBHWUI MEAUUHWI YHIBepCHTET, YkpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTatTi; E - peaaryBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHA CTaTTi

MeTa po60TH — BYBYMTM iMyHONATOrEHETUYHI MeXaHi3mMm peaniaaulii d)yHKLOHYBaHHS BPODKEHOTO iMyHITETY B AiTei 3i cTo-  Katouosi cnosa:

MaToMOri4YHOI0 Ta iHBANAM3YHYO0 COMATUYHO NaTOSIOriEH. €KCMpecis reHis,

. . . R L . . ) TOAA-MOAIOHI
Marepianu Ta Mmetoau. 3aranbHe cTomatonoriyHe 06CTexeHHs NponLLnW 416 fiTel 3 iHBanNigHICTIO, SIki Many | CTOMAaTONorivHy pevenTopn 2 Tuny
narTororito, Bikom Big 2 4o 18 pokiB. | rpyny cnoctepexerHs yteopunu 98 gitei i3 xsopobamu LUHC, Il rpyny — 150 giteit i3 TOM-NOAIGHI '

xBopo6amm kposi; Il rpyny — 70 gitelt i3 xeopobamu opraHiB guxaHHs; IV — 98 giteit i3 posnagamm ncuxiku, a V (KOHTPOIbHY)
rpyny — 50 fitent 6e3 comatuyHoi iHBanigu3yBanbHoi natonorii. B obcTexennx Aiteir, 3a pekomeHpauismm Dental Health
Foundation, BpaxoByBanw BikoBi nepiogn po3suTky 3ybis, CiBBIAHOCKIM 3 OCHOBHUMM €TanamMu AUTUHCTBA Ta KPUTUYHUMM
nepiogamu CTaHOBMEHHS iIMYHHOI CUCTEMM: BIiK TUMYACOBOTO NPUKYCY (Big 2 A0 5 pokiB), 3MiHHOrO npukycy (Big 6 Ao 10 pokis),
nocTiiHoro npukycy (sig 11 ao 18 pokis). B 06CTexeHNX BUKOPUCTaNM METOAM AOCTIIKEHHS: KMiHIKO-NnabopaTopHi (4ns BUBYEHHS
CTaHy TBepAMX TKaHUH 3y6iB, TKAHWH NAPOAOHTA, FiriEHN NOPOXXHWHW poTa), (hOTOKONOPUMETPUYHUI (41151 BOCNIMKEHHS PIBHS
nizouymy), iIMyHOEPMEHTHUI (AN BUSHAYEHHST CEKPETOPHOTO iMyHOrnobyniHy A — slg A). MikpobGionoriyHe focnigkeHHs
3yBHOr0 HanbOTy Ta MOMEKYNAPHO-TEHETUYHWIA aHani3 (Ans BU3HaveHHs ekcripecii matpuyHoi PHK tonn-nogi6Hux (MPHK
Toll-like) peuenTopis (TLR) 2 i 4 Tuny, sgepHoro daktopa kB (NF-kB) i nposzananbHux intepneikiis (I11-18 i 11-17A)) agincHeHi
B 93 fiTeit 3 ocobnmeuMmM NoTpebamu Ta KapieCoM | XPOHIYHUM KaTapanbHAM MMHTIBITOM i 25 COMaTU4HO 30,0poBMX AiTel. [ns
BU3HaYeHHs1 piBHS ekcripecii BukopuctosyBanu amnnicikatop CFX96 ™Real-Time PCR Detection Systems (Bio-Rad, CLLA).
CneumdiyHi napu npaiiMepis Ans aHanisy JOCHIMKyBaHUX i pechepeHCHOro reHis nigiépaHi 3a 0NOMOrok nporpamHoro 3a- DOk

6e3neyeHHst Primer-BLAST (NIH, CLUA) ta BurotoeneHi gipmoto Metabion (PPH). CtatuctiyHe onpaltoBaHHsi BUKOHanM 3 28.11;1723197/7219;1:»1237.
3aCTOCYyBaHHsAM nakeTa NiLeHaiHoi nporpamu Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). ins -

BCiX BIAiB aHani3y BUKOPUCTOBYBAIIN PiBEHb CTATUCTUYHOI 3HaYyLLOCTi p < 0,05, npyu sikoMy BiAMIHHOCTI BBaXanu BiporigHumun,  *E-mail:
zpstomat@ukr.net
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PesynraTu. BctaHoBuny, W B AiTel 3 iHBaNiQHICTIO YacToTa BUSIBNIEHHS Kapicy cTaHoBuna 41,67-82,14 %, ane B ycix o6cTexe-
HUX NaLieHTiB y 3ybHOMY HanboTi By BUaineHi MikpoopraHiamu: Streptococcus non-haemolyticus, Streptococcus haemolyticus,
Corynebacterium matruschotti. PiseHb cexpeTopHoro IgA B poToBil piauHi B yCix AiTen 3 iHBanigHicTio ctaHoswB y | rpyni 0,47
(0,46; 0,48) r/n; B 11 — 0,45 (0,31; 0,47) r/;; B 1l — 0,42 (0,41; 0,43) r/;; B IV — 0,33 (0,31; 0,35) r/n Ta BiporigHO nepeBsyLLyBaB
aHanoriyHi NokasHuky y rpyni nopieHsHKSA — 0,28 (0,26; 0,28) r/n. Jlizourm mMaB HXYMIA piBeHb Y AiTeN 3 iHBaniau3yBanbHUMK
3axsoptoaHHamu (y | rpyni— 5,75 (5,25; 5,89) mr/n; B Il - 5,1 (3,25; 5,45) mr/n; B Il - 5,74 (5,65; 5,78) mr/n; B IV - 5,62 (5,35; 5,85)
Mr/m), HXX y rpyni NOpiBHSHHS (7,26 (7,12; 7,45) mr/n). MonekynsipHO-reHeTuYHe AOCHIMKEHHS BPOMKEHOTO IMYHITETY NoKkasano
BiporigHe 5,6- i 1,6-pasoBe 30inblueHHs TpaHckpunuinHoi akTueHocTi MPHK rena TLR2 i TLR4 y 6ykansHomy eniTenii aiten i3
3aXBOPIOBAHHSIMM LIEHTPanbHOT HePBOBOI cuCTeMU; 8,5- Ta 2,4-pa3oBe 36iNbLUEHHS — B [1iTEN i3 3aXBOPIOBAHHAMM AUXamnbHNX
naxis; 7,8- Ta 16,6-pasose — y AiTEN i3 3aXBOPIOBAHHAMM CUCTEMM KPOBI. Y AiTeN i3 NCUXIYHUMW po3nafamu 3HauyLLMX 3MiH
piHst MPHK reniB TLR2 i TLR4 He Byno. AKTuBaLLisi naTTepH-po3ni3HaBanbHUX PELENTOPIB BUKMMKAE TPAHCKPUMLLIAHY iHAYK-
uito reHa NF-kB i nposananbHux umtokiHis IL-14 i IL-17A 6ykansHum eniteniem: piHi excripecii MPHK IL-1B i IL-17A y fitei i3
3axsoptroBaHHaMK LIHC nopiHsHO 3 koHTponem 36inbLuysanmnce y 8,9 17,7 pasa (p < 0,05) BignosiaHo, y AiTen i3 ncuxiyHuMu
3axBOptoBaHHAMM piBeHb IL-17A niguimecs y 2,2 pasa (p < 0,05), B AiTel i3 3aXBOPIOBAHHAMM AUXanbHUX LUSXIB | 3aXBOPHO-
BaHHSM cucTeMu kpoBi excnpecis IL-1B nigsuwmnacs B 6,5 1a 2,9 pasa (p < 0,05) BignosigHo, IL-17A—y 3,813,0 pa3a (p < 0,05).

BucHoBku. BraHaueHi natoreHeTUYHi curHanbHi Wnsaxu peanisawii yHKUOHyBaHHS BPOMKEHOrO IMYHITETY 3anexHo Bif,
iHBanigM3yBanbHOro 3aXBOPIOBAHHSA Ta MexaHi3Mu (DOPMyBaHHSI OLOHTOreHHOI NaTonorii B yMOBaX XWUTTEIANBHOCTI Here-
MOMITUYHIX Ta reMOMNITUMHNX CTPENTOKOKIB | KoprHebakTepil y 3yBHOMY HanboTi Ta 0cobnmeocTeit npoayKLii sIgA, nisouumy:
B JiTen i3 3axBoproBaHHaMM LIHC — yHacnigok TpaHCKpUNLiHOI akTMBHOCTI MeMBpaHHUX Tonn-noaibHux peuentopie 4,
ekcnpecii HykneapHoro taktopa kB (NF-kB) Ta aktuBHocTi matpuyHoi PHK nposananbHux umtokinis IL-163 i IL-17A; 3 xBo-
pobamu KpoBi — Npu akTuBaLii MaTpu4Hoi PHK MembpaHHux Tonn-naik peuenTopis 2, 4, HykneapHoro caktopa kB (NF-kB),
iHTepnenkiHy 17A; 3 xBopobamu opraHiB AuxaHHsl — ekcnpecii iHTepnenkiHa 17A; 3 NCMXiYH1MK po3nagamm — npu akTueaLii
iHTepneiikiHa 1B Ta MemBpaHHUX TONN-NOZIBHMX peLenTopiB iHTepnenkiHom 17A.

WmmyHonaToreHeTHueCcKue 0cobeHHOCTH peanusauuu GyHKUMOHUPOBAHNA BPOXKAEHHOTO
UMMYHUTETA Y A€TEN CO CTOMATOAOTHUYECKOW U MHBaI\MAM3Mp)’IOI.I.l,6ﬁ COMATHUYEeCKOM NaToAOr1en

M. A. TaBpuneHko, T. E. LUymHas

Lienb paboTbI — U3yunTb UMMYHONATOTEHETUYECKE MEXaHM3MbI peanu3aLm yHKLMOHMPOBAHUS BPOXOEHHOTO MMMYHUTETA
y AeTen CO CTOMaToNorM4eckon U HBANUANU3NPYHOLLIMX COMaTUYECKOW NaTornormen.
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Marepuansi n metogbl. ObLee ctomaTonornyeckoe o6crnenoBaxve npoLunv 416 feteli ¢ IHBANMAHOCTBLO, KOTOPbIE UMENW
1 CTOMATOMNOrNYEeCKyI NaTornoruio, B Bospacte oT 2 Ao 18 net. Tak, | rpynny HabntoaeHns coctasunyu 98 geteii ¢ 6onesHsamm
LHC, Il rpynny — 150 peteit ¢ 6onesHamu kposw, |l rpynny — 70 geteit ¢ GonesHsmMu opraHoB Abixanus; IV — 98 geteit ¢
paccTporcTBamm NCUXUKK, V KOHTPOMbHYHO rpynny cocTasunm 50 aeteit 6e3 coMaTM4eckon MHBANIMAN3NPYOLLE NaTomnoruu.
Y obcnenoBaHHbIx AeTer, no pekomeHaaumsm Dental Health Foundation, yunTsiBanu Bo3pacTHble neprozsl passuTtis 3yoos,
COOTHOCWIM C OCHOBHbBIMMW 3Tanamu AeTCTBa 1 KpUTUHECKMM NEPUOLaMU CTAHOBIEHNS UMMYHHOW CUCTEMBI: BO3PACT BPEMEH-
Horo npukyca (oT 2 fo 5 neT), cmeHHoro npukyca (¢ 6 go 10 net), nocTosiHHoro npukyca (¢ 11 go 18 ner). Mpu ob6cnenosaHnm
1CMOMNb30BaHbI METOAbI UCCNEAOBAHMS: KIMHUKO-NabopaTopHble (4N U3yYeHus COCTOSHUS TBEPAbIX TKaHe! 3y0oB, TkaHen
MapofoHTa, MUreHbl NONOCTY pPTa); (POTOKONIOPUMETPUYECKNIA (A1 MICCIIEA0BAHNS YPOBHS NIM30LMMA), UMMYHODEPMEHTHBI
(cexpeTopHoro ummyHornobynuHa A — slg A). Mukpobronoruyeckoe uccnenoBaHue 3y6HOro HaneTa v MoneKynsipHo-reHe-
TUYECKMIA aHanu3 (ans onpeaeneHus akcnpeccun matpudHoi PHK Tonn-nogobxeix (MPHK Toll-like) peuentopos (TLR) 2 1
4 Tuna, apepHoro daktopa kB (NF-kB) 1 npoBocnanutensHbix uHTepneiikuHos (UI1-168 v IJ1- 17A)) nposeaeHbl B 93 aeten ¢
0Cco6bIMU MOTPEBHOCTAMY 1 KAPUECOM M XPOHUYECKUM KaTaparbHbIM TMHIMBUTOM U 25 comaTnyecky 30opoBbIX AeTen. [Ans
onpeseneHnst ypoBHs Kcnpeccun nenonb3oeanu amnnudmkatop CFX96 ™ Real-Time PCR Detection Systems (Bio-Rad,
CLA). Cneumnduyeckvie napbl NpaiMepoB AN aHanusa uccnenyembix U pedpepeHcHOro reHoB nofobpaHbl C NOMOLLb0
nporpammHoro obecnevennst Primer-BLAST (NIH, CLUA) v usrotoeneHHble cupmont Metabion (®PT). Ctatuctuyeckyro
06paboTKy NpoBOAMNM C NPUMEHEHMEM NakeTa NMULEH3NOHHO nporpammbl Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). [inst BCex BMOOB aHanu13a UCMoNb30Ban YpoBeHb CTaTUCTUYECcKon 3HaummocTy p < 0,05, npu
KOTOPOM Pa3nuyust CHMTanmM JOCTOBEPHLIMM.

Pe3ynkTaTthl. YCTaHOBMEHO, YTO Y AETEN C MHBANMMAHOCTbLIO YacToTa BCTPEYaemMoCTu kapuca coctaensna 41,67-82,14 %,
HO Yy BCex obcrnefoBaHHbIX MaLMeHToB B 3yOGHOM HaneTe BblaeneHbl MAKpOOpraHuambl: Streptococcus non-haemolyticus,
Streptococcus haemolyticus, Corynebacterium matruschotti. YpoBeHb cekpeTopHoro IgA B pOTOBOW XUAKOCTY y BCEX AETEN C
nHBanuaHoctbto coctasun B | rpynne 0,47 (0,46; 0,48) r/n; Bo Il - 0,45 (0,31; 0,47) r/n; B 1 - 0,42 (0,41; 0,43) r/n; B IV - 0,33
(0,31; 0,35) r/n, KOCTOBEPHO MpeBbILLAN aHaNorMyHble nokasatenu B rpynne cpasHenus — 0,28 (0,26; 0,28) r/n. Jlnsoumm
VIMEN HU3KI YPOBEHb Y AETEN C MHBAaNMAm3upytoLwmmm 3abonesanusamu (8 | rpynne — 5,75 (5,25; 5,89) mr/n, Bo Il - 5,1 (3,25;
5,45) mr/n, B lll - 5,74 (5,65; 5,78) mr/n, B IV — 5,62 (5,35; 5,85) mr/n), yem B rpynne cpaBHenus (7,26 (7,12; 7,45) mr/n).
MonekynsipHo-reHeTu4Yeckoe UCcCrenoBaHne BPOXAEHHOTO MMMYHUTETa Nokasarno 4OCTOBEPHbIN 5,6- n 1,6-kpaTHbIn pocT
TpaHckpunumoHHo akTueHocTM MPHK reHa TLR2 u TLR4 B BykkanbHOM anuTenuu AeTen ¢ 3ab0oneBaHnsiMi LIEHTPanbHOM
HEPBHOMN cUCTeMbI, 8,5- 1 2,4-kpaTHoe yBenuyeHve — y feTeli ¢ 3aboneBaHusaMy AblxaTenbHbIX nyTen 7,8- n 16,6-kpatHoe —y
ZeTel ¢ 3a60neBaHnsMM KpoBK. Y AETEN C NCUXUYECKMU PACCTPONCTBAMU 3HAYMMBIX M3MeHeHMI ypoBHst MPHK reHoB TLR2
1 TLR4 He 6bino. AKTMBaLMS NaTTepH-0MO3HABATENbHBIX PELIENTOPOB BbI3bIBAET TPAHCKPUMLMOHHYHO MHAYKUMIO reHa NF-kB
1 npoBocnanuTenbHbIx LMTokuHOB IL-1B 1 IL-17A BykkansbHoro anutenus: yposHu akcnpeccu MPHK IL-18 n IL-17Ay petei
¢ 3aboneaHusMu LIHC no cpaBHeHUIo ¢ koHTponem yBenuumsanick B 8,9 1 7,7 pasa (p < 0,05) COOTBETCTBEHHO, y AETEN C
ncuxuyeckuMn 3abonesanmamm yposeHs IL-17A noseicuncs B 2,2 pasa (p < 0,05), y Aetei ¢ 3aboneBaHnsiMm gbixatenbHblX
nyTen 1 3abonesaHMAMM cucTeMbI KpoBM akcnpeccus IL-13 nosbicunack B 6,5 1 2,9 pasa (p < 0,05) cooTBeTcTBEHHO, IL-
17A -8 3,8 1 3,0 pasa (p < 0,05).

BbiBoabl. OnpegeneHbl NaToreHeTUYeckme CUrHamnbHbIe NyTH peanusaumm yHKLMOHUPOBaHUS BPOXAEHHOTO UMMYHUTETa
B 3aBMCMMOCTV OT MHBaNWAM3MpYLoLLEro 3aboneBaHns 1 MexaH13Mbl POPMUPOBaHIS OBOHTOTEHHON NATONOrM B YCIOBUSX
KM3HEOEATENbHOCTI HEreMONMUTUYECKIX W FTEMONTUTUYECKUX CTPENTOKOKKOB M KopuHebakTepuii B 3ybHOM HaneTe u 0co-
6eHHocTen npogykumum slgA, nusoumma: y getei ¢ 3abonesanusmm LIHC — B pesynstaTe TpaHCKPUNUMOHHON akTUBHOCTU
MeMBpaHHbIX TONM-NoA0BHbIX PeLenTopoB 4, akcnpeccun HykneapHoro daktopa kB (NF-kB) u aktuBHocTv MaTpuyHo PHK
npoBoCManUTENbHbIX UMTOKWHOB IL-1B 1 IL-17A; ¢ 6onesHsiMm KpoBM — Npu akTuBaLmuy MatpuyHoi PHK mem6paHHbIx Tonn-
nak peLentopos 2, 4, HykneapHoro gakTtopa kB (NF-kB), nHtepnenkuHa 17A; ¢ 6onesHsmy opraHoB AblXaHWs — 3KCPECCUm
VHTeprelikiHa 17A; ¢ NCUXMYECKUMU PaccTPONCTBaMM — NPU akTUBaLWW WHTepnekuHa 18 1 MeMbpaHHbIX TONm-noAoOHbIX
peLenTopoB MHTEpRenkuHoM 17A.

Immunopathogenetic features of the functioning realization of congenital immunity
in children with dental and disabling somatic pathology

M. A. Havrylenko, T. Ye. Shumna

Purpose. To study the immunopathogenetic mechanisms of the functioning realization of congenital immunity in children with
dental and disabling somatic pathology.

Materials and methods. General dental examination was conducted in 416 children with disabilities, who had a dental pa-
thology, aged from 2 to 18 years. Thus, group | of observation were 98 children with CNS diseases, group Il — 150 children
with blood diseases; group Ill — 70 children with respiratory diseases; IV — 98 children with mental disorders, and the control
group V were 50 children without somatic invalidating pathology. In the examined children, according to Dental Health Foun-
dation recommendations, we took into account age periods of development of teeth, which correlated with the main stages
of childhood and the critical periods of the formation of the immune system: the age of temporary bite (from 2 to 5 years),
changing bite (from 6 to 10 years), permanent bite (from 11 to 18 years old). In examined children the following methods of
research were used: clinical and laboratory — for studying the state of solid teeth tissues, periodontal tissues, oral hygiene;
photocolorimetric — to study the level of lysozyme, enzyme-linked immunosorbent assay — secretory immunoglobulin A (slg
A). Microbiological study of plaque and molecular genetics — to determine the expression of the Toll-like receptor (TLR) type 2
and type 4, the nuclear factor kB (NF-kB) and proinflammatory interleukins (IL-18 and IL- 17A) were carried out in 93 children
with special needs and caries and chronic catarrhal gingivitis and 25 somatically healthy children. The CFX96 ™ Real-Time
PCR Detection Systems (Bio-Rad, USA) amplifier was used to determine the expression level. Specific pairs of primers for
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analysis of the studied and reference genes were selected using the software Primer-BLAST (NIH, USA) and manufactured by
Metabion (Germany). Statistical processing was carried out using the package of the licensed program Statistica for Windows
13 (StatSoft Inc., No. JPZ8041382130ARCN10-J). For all types of analysis, the level of statistical significance P < 0.05was
used, at which differences were considered reliable.

Results. It has been established that in children with disabilities the frequency of caries was registered in the range of
41.67-82.14 %, but in all examined patients in the dental plaque microorganisms, such as Streptococcus non-haemolyticus,
Streptococcus haemolyticus, Corynebacterium matruschotti were isolated. In this case, the level of secretory Ig A in the oral
fluid in all children with disabilities in group | was 0.47 (0.46; 0.48) g/ I;in I - 0.45 (0.31; 0.47) g/ I; in lll = 0.42 (0.41; 0.43)
g/l;in IV -0.33 (0.31; 0.35) g / I, and significantly exceeded the similar indicators in the comparison group — 0.28 (0.26;
0.28) g /1. Lysozyme, by contrast, had a lower level in children with disabling diseases (in group | it was 5.75 (5.25; 5.89) mg
/1;in 1l = 5.1 (3.25; 5.45) mg/l, in Ill = 5.74 (5.65; 5.78) mgl/l, in IV — 5.62 (5.35; 5.85) mg/l, than in the comparison group —
7.26 (7.12; 7.45) mg/l. The molecular genetic study of congenital immunity reliably demonstrated 5.6- and 1.6-fold increase
in the transcriptional activity of the mRNA of the TLR2 and TLR4 gene in the buccal epithelium of children with diseases of
the central nervous system, 8.5- and 2.4-fold increase in children with respiratory diseases, 7.8- and 16.6-fold in children with
blood disoders. In children with mental disorders there was no significant change in the level of the mRNA of the TLR2 and
TLR4 genes. Activation of the pattern recognition receptors causes transcriptional induction of the NF-kB gene and proinflam-
matory cytokines IL-1f and IL-17A by the buccal epithelium: levels of expression of IL-13 and IL-17A mRNA in children with
CNS diseases increased by 8.9 and 7.7 times (P < 0.05), respectively, in children with mental illness, IL-17A levels increased
by 2.2 times (P < 0.05) in children with respiratory diseases and diseases of the blood system, expression of IL-1 increased
by 6.5 and 2.9 times (P < 0.05), respectively, IL-17A— 3.8 and 3.0 times (P < 0.05).

Conclusion. The pathogenetic signaling pathways for the implementation of the functioning of congenital immunity depending
on the disabling disease and the mechanisms of the formation of odontogenic pathology under the conditions of vital activity of
non-hemolytic and hemolytic streptococci and corynebacterium in dental plaque and peculiarities of sIgA, lysozyme production
were determined: in children with CNS diseases — due to the transcriptional activity of membrane toll-like receptors 4, expres-
sion of the nuclear factor kB (NF-kB) and the activity of the matrix RNA of proinflammatory cytokines IL-1B and IL-17A; with
blood diseases — when activating matrix RNA of membrane toll-like receptors 2, 4, nuclear factor kB (NF-kB), interleukin 17A;
with diseases of the respiratory system — expression of interleukin 17A; with mental disorders — when activating interleukin

1B and membrane toll-like receptors by interleukin 17A.

3narogpkeHa poboTa iMyHHOI CUCTEMM 3axuMLLAe OUTUHY
Bifl Pi3HOMAHITHUX IHPEKLIAHNX i HEeIHdEKLiIHNX aHTu-
reHiB, 3abeanevyroun ii 300poB’S WNAXOM 34INCHEHHS
MOCTIMHOrO KOHTPOSHO Ta MiATPUMKM FEHETUMHO 3yMOBIe-
HOrO aHTUreHHOro roMeocTasy B opraHiami [1].

[lo dakTopiB BPOMKEHOro iMyHiTETy HanexaTb
nepenicHytlovi B OpraHiaMi 40 KOHTakTy 3 naToreHoMm
MexaHi3MW 3axuCTy, WO NpusHayeHi ans 3anobiraHHs
MPOHUKHEHHHO 30yAHMKa | Ans 3anycKy paHHbOI 3anasbHOi
BiANoBIdi. B po3nisHaBaHHi YyxopigHnx areHTiB bepyTb
y4acTb YMCNEHHI PELIENTOPM Ha KMiTMHaX opraHiamy,
nepezaicHytodi A0 noyaTky iHdekuii. B ocTaHHi poku npu
BUBYEHHI NpoLEeciB po3ni3HaBaHHS HalbinbLLy yBary
npuBepTaloTb NaTTepH-po3ni3HaBanbHi pelenTopu, a
cepen Hux — Tonn-nogibHi peuentopu (Toll-like, TLR)
[2]. PosnisHaBaHHs iHekuiiHMX natoreHis Toll-like pe-
LienTopamm Npu3BoamMTb 0 aKTWBaLii HykneapHoro dak-
Topa kB (NF-kB), ocHOBHO (hyHKLIiEt0 SKOrO € LIBMAKe
BKITHOYEHHS! TeHIB rocTpoi hasu aHTUMIKPOBHOTO 3axucTy
HecneuundIiYHOro BPOMKEHOTO IMYHITETY 3 NPOAYKLiet0
npo3ananbH1X LMTOKIHIB [3].

OnHWM i3 KMOYOBYMX IHTEPNENKIHIB, L0 BU3HAYaE ne-
pebir 3ananbHOro NpoLecy Ta CTUMYIOE MPOAYKLHO iHLLIVX
LIMTOKiHIB, € iHTepnelikiH1B (IL-1B), skuii Yepes iHayKuito
IL-17A, IL-17F 3abe3nevye pekpyTyBaHHS Ta aKTUBALLi0
HenTpodinis, a Yyepes kackag LMTOKIHOBOI NpoayKuii
3yYMOBIOE PO3BUTOK HENTPOQINIbHO-MakpodaranbHoro
3ananexHs Ta Moxe GyT1 MOMNEKYNSPHO OCHOBO Po-
3BUTKY XPOHIYHUX 3anasibHUX 3axBapoBaHb [4]

[lo3piBaHHs! BPOMKEHOI iIMYHHOT CUCTEMU NEPEBAXHO
3MiICHIOETLCS A0 LUKINBHOTO BiKy, O4HaK NOBHA (OYHKLIO-
HanbHa 3pinicTb MexXaHi3aMiB HecneuugivyHOro 3axmcTy
HacTae nicns NigniTkoBoro nepiogy xuTTs. Tak, y nepiogi
HOBOHAPOMKEHOCTI, Bifi3HAYaloThb 3HIKEHY EKCMpPECito

Pathologia. Volume 16. No. 2, May — August 2019

TONN-NOAiIOHMX peLienTopiB 4 TUMY Ta yNoBiNbHEHE NPOBe-
[EHHS! BHYTPILLHBbOKMITUHHWX CUTHAMIB, LLO aCOLitoThbCS
3 aKTMBALjEl0 BPOIKEHOIO IMYHITETY, B pe3ynbTaTi Yoro
LIMTOKIHOBA BIiZANOBIAb € MEHLL MaHi(heCTHOH, HiX Y AiTen
cTapLLoro Biky [5].

HesBaxatoum Ha TEOpeTUYHi 3HaHHS LOAO (DYHK-
LiOHYBaHHS BPOMXXEHOTO IMYHITETY, HUHI HEAOCTATHLO
BVMBYEHVMU € MUTaHHS, LLIO CTOCYIOTbCA 0COBNMBOCTEN
peanisauii BpoOgXEHOro iMyHITETY B AiTel K i3 comaTtny-
HUMK, 0COBIMBO iHBANiAM3yBaNbHUMK, TaK i 3i cTomaro-
NOriYHMMU 3aXBOPIOBaHHSAMM. [10 BUKOHAHHS Liei poGoTun
HaC CMOHYKano LopiYHe 30iNbLIEHHS KiNbKOCTi AiTel 3
iHBanIAHICTIO, B SIKMX MOLUMPEHICTb Kapiecy CTaHOBUTb
88-93% y aiTen OOLWKINbHOrO BiKy, Y 54-99 % — Lukinb-
HOro BIKY [6].

Merta po6otu

BuB4MTM iMyHONATOreHETUYHI MexaHi3Mu peanisaLii dyHK-
LIiOHyBaHHS BPOPKEHOTO IMYHITETY B AjiTel 3i CTOMAToro-
riYHOI0 Ta iHBania3yBanbHOK COMaTUYHOK NaToMOoriEr.

Marepianu i meToAM AOCAIAKEHHA

BignoeigHo A0 NnocTaBneHoi MeTH, 3arasibHe CTOMaToso-
riyHe obCTEXEHHS nNporwnu 416 piteit 3 iHBanigHICTO,
LLO Marnu i cToMatonorivyHy natonorito Bia 2 Ao 18 pokis.
Tak, go | rpynu cnoctepesxeHHs BBINLWNM 98 fiTen i3 XBo-
pobamu LIHC, go Il — 150 giten i3 xsopobamm kposi; Il
rpyny ctaHoBunu 70 aiTei i3 xeopobamu opraHiB AnXaHHS;
IV — 98 miten i3 posnagamu ncuxikn, V' (KOHTPOMbHY) —
50 pitent 63 comaTnyHOI iHBanigmM3yto4oi naronorii. B
obcTexeHnx aiten, 3a pekomenpauismm Dental Health
Foundation, BpaxoByBanu BikoBi nepion po3suTKy 3y6iB:
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BiK TMMYacoBOro NpwKycy (Big 2 Ao 5 pokis), 3MiHHOTO
npwikycy (Big 6 fo 10 pokiB), nocTiHoro npukycy (sig 11 4o
18 pokiB). Lli BikoBi nepiogu cniseigHOCUNM 3 OCHOBHUMM
eTanamu guTuHcTea (Manioku — 1-4 pokw, gitn — 4-10
pokiB, migniTkm — 11—18 pokiB) i KpUTUYHMMK Nepiogamu
CTaHOBMEHHS IMYHHOI CUCTEMM B AiTeN: ANS nepLuoi Ta
apyroi rpyn —ue Il (2-3 pokn) i IV (4—6 poki), L0 Xapak-
TepU3yTbCsA HE3PIMICTIO IMYHHUX NPOLECIB Y CIIM30BUX
i HU3bKMM piBHEM CekpeTopHoro IgA, Ta V KpuTuyHun
nepioz (12—13 pokis), KONM NiABALLYETCS YYTIMBICTbL 0
iHcbeKLinHMX 36yaHukiB [7,8].

BukopwucTanm Metoamn AOCHiMKeHHS: KniHiko-nabo-
paTopHi — ANst BUBYEHHS CTaHy TBEPAMX TKaHWH 3y6iB
(Bu3HaueHHs iHpekciB «kn», «kn + KMBx», «KMNBy», oe
«K» — kapio3Huin 3y6; «k» — kapio3HWii TUMYacoBui 3y0;
«M» — nnomboBaHwit 3y6; «n» — NnomboBaHWiA TUMYa-
coBuin 3y6; «By» — BuaaneHuin 3y6; TKaHWH NapodoHTa
(iHoekc PMA, ge «P» — 3ananeHHst ICEHHOrO COCOYKa,
«M» — 3ananeHHs kparo siceH, «A» — 3anarneHHs Komip-
KOBWX (@nbBEONSIPHKX) SCEH), FiriEHN MOPOXHWHW poTa
(iHoexew ririenmn FO. A. depoposa, B. B. BonoakiHoi «IPBy,
Green-Vermillion «IGV»). [ins BU3Ha4YeHHs CTaHy MicLe-
BOTO iMYHITETY MOPOXHWHN POTa HECTUMYILOBAHY PIANHY
(3miwaHa crirHa) 3bupanu BpaHLi HaTLLecepLE LWISIXOM
CMIbOBYBaHHSA Yy CTepunbHy npobipky. Hagani potoBy
piauHy B Npobipkax LeHTpudyryBanm i BUKOpUCTOBYBa-
NV HaKOCaAoBY PiAUHY AN BU3HAYEHHS CEKPETOPHOMO
imyHorno6yniny A (slg A) iMyHodepMeHTHUM aHaniaom
[9]. DocnipxeHHs piBHS Ni3oLyMMy BUKOHAMM OTOKOIO-
pumeTpuyHuM metogom [10,11].

MikpobionoriyHe OocnimxeHHs 3yBHOro HamboTy
Ta MOMNEKyNAPHO-TEHETUYHWI aHani3 (4ns BU3HAYEHHS
ekcnpecii MatpuyHoi PHK Tonn-nogi6Hux (MPHK Toll-
like) peuenTopie (TLR) 2 i 4 Tuny, sgepHoro chaktopa kB
(NF-kB) i npo3ananbHux iHtepnenkinis (I11-1p i 111-17A))
3pivicHunn y 93 piteit 3 ocobnmerMmM NoTpebamm Ta kapie-
COM i XpOHIYHUM KaTapasibHUM FMHFIBITOM i 25 COMaTU4HO
3[0pOBUX AiTEN.

[ocnimkeHHs 3miH ekcnpecii MPHK TLR2 i 4 Tuny,
agepHoro dhakTopa kB i nposanansHux uuTokiHie I11-1B i
I[-17A eniTenito pOTOBOI MOPOXHUHY B AjTel 3 0COBNMBUMI
notpebamu 3aiCHANK Y BiAAini MONeKyNspHO-TEHETUYHIX
JocnimkeHb HaB4anbHOro Meanko-nabopatopHoro LEHTpy
3anopi3bKoro fepKaBHOTO MEVYHOTO YHIBEPCUTETY Mpu
Ge3nocepeHin yyacTi asTopa. [4ns oLiHIOBaHHS BigHOC-
Horo piBHa MPHK BrkopricTOBYBany MeToA nonimepasHoi
NaHLIOroBOI peakLii 3i 3BOPOTHOK TpaHCKpUNLieo B
pexumi peanbHoro yacy (3T-MJ1P-aHani3). O6’ekT go-
CNiIKEHHS — eniTenin poToBOI NOPOXHWHK. [ns BU3Ha-
YeHHS PIBHA eKcrpecii BUKOPUCTOBYBaM amnicikatop
CFX96™Real-Time PCR Detection Systems (Bio-Rad,
CLUA). CneumdivHi napy npaimepis Ans aHanisy aocni-
[PKyBaHWX | pechepeHCHOrO reHis nigibpaHi 3a 4oNomoroio
nporpamHoro 3abeaneverHs Primer-BLAST (NIH, CLUA)
Ta BUroToBneHi dipmoto Metabion ($PH).

CraTtncTnyHe onpaLtoBaHHS BUKOHaIM, 3aCTOCOBYHO-
4u naket niyeHsinHoi nporpamm Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). [ins BCix
[aHuX rinoTesy Npo HOpMarnbHICTb PO3MoAiNy nepesipsanv
3 BMKOpUCTaHHAM KpuTepito LWanipo-Yinka. KinbkicHi
03Haku HaBefeHi sk M = m (cepepHe apudmeTny-
He + CTaHfapTHa Noxubka cepeaHbOoro aprdMETUHHOTO)
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abo Me (25 %; 75 %) (mepiaHa, 25 i 75 nepueHTUNb)
3anexHo Big BuAY Po3noAiny 3MmiHHWX. MMpu Hopmanb-
HOMY PO3MOAiNi BipOrigHICTb BiAMIHHOCTE OLiHI0Banu
3a gonomoroto t-kpuTepis CTblogeHTa Ans He3anexHUX
i 3anexHux BUGIpoK. Mpy po3nopini, Wo Biapi3HAETLCA
BiJ HOPMasbHOro, BUKOPUCTOBYBaNM HenapameTpuyHi
kpuTepii: U-kputepin MaHHa-YiTHi Ans He3anexHux
BUBIPOK, KpUTEPIN BinkokcoHa — Ans 3anexHux BUGIPOK.
MixrpynoBsi BiAMIHHOCTI SKICHUX O3HaK OLiHoBanu 3
BUKOPUCTaHHAM KpuTepito X2 MipcoHa. AKWO KinbkicTb
rpyn, ki MopiBHIOBaNK, CTaHOBMUMA NoHaz ABi, MXXrPynoBi
MOPIBHSIHHA BUKOHANMM 3a AOMOMOIOK MapaMeTpu4HOro
abo HemapaMeTpu4yHOro AUCMEPCiiHOro aHanisy. [ns
aHanidy cnpsiMOBaHOCTi Ta CUNKW 3B’S13Ky MiXK MeBHUMU
NoKa3H1KaMu BUKOPVCTOBYBaNM METOA, KOPENALiHOrO
aHanisy 3 obyucneHHaMm koedilieHTa Kopensuii npu
pO3noAini NOKasHUKIB, LLO BiApi3HANUCS Big HOPMaribHO-
ro, metofom Cnipmena (r_ (y) abo Mamma (y), octaHHii
3aCTOCOBYBaNu y BUNaaKax, Konv B aHanisaoBaHWX AaHnX
Oynu 3HayeHHs, ki 3biratoTbes. [Ans BCix BUAIB aHanisy
BMKOPUCTOBYBANN PiBEHb CTAaTUCTUYHOI 3HAYYLLOCTI
p < 0,05, npn skomy BiAMIHHOCTI BBaXXanw BipOrigHAMY.

PesyAbTati

Y pesynbrarti 4OCTIMKEHHS: BCTAHOBUMM YnMany noLUm-
peHicTb kapiecy 3ybiB y AiTen 3 iHBanigHICTIO 3anexHo
Bif BikOBYVX NnepioAiB npukycy 3yBiB: Npy 3aXBOPIOBaHHSX
LIHC y piten 1 BikoBOI rpynu kapiec 3y6iB cnocTtepiranu y
71,79 %, 2 BikoBoi rpynu —y 67,74 %, 3 BikOBOI rpynn —y
78,58 % Bunagkis; 3 ncuxiyHMMu posnagamu—y 76,92 %,
80,65 %, 82,14 % obCTeXEeHUX Y KOXHIN BIKOBIN rpyni, 3
NOraHUM i Aiy>xe NoraH1M PiBHEM TifiEHWN MOPOXHWHW POTa;
npu xBopobax kpoBi —y 78,69 %, 70,49 %, 45,24 %; npu
3aXBOPIOBAHHSIX OpraHiB aAnxaHHs —y 41,67 %, 52,38 %,
56,00 % i3 YaCTOTHMM PO3NOAINOM 3a BIKOBUMW rpyna-
MW BignoBigHo. Y cTpykTypi iHgekcy KIMB cnoctepiranu
npeBasioBaHHs nokasHuka «Bx», Lo cBigumno npo ne-
pendvacHe BUAANEHHs NOCTINHWX 3y6iB y LIMX XBOPKX Ha
TNi CyNYyTHBOTO FHFIBITY Ta MOTiPLLIEHHS! YyBarbHOi epek-
TUBHOCTI 3 BIKOM 3a BiACYTHOCTi OXOMSIEHHS MNAHOBO
caHauieto B 100 % Bunagkis.

Hapani BctaHOBWMK, WO B AiTei 3 iHBamMgHICTIO B
YCiX 4OCRIKYBaHUX rpynax BUSBUNW CTPENTOKOKU Here-
moniTnyHi Streptococcus non-haemolyticus (rpyna | — 90
(90; 91) wr., rpyna Il — 86 (85; 86) wr., rpyna Il - 92 (91;
92) wr,, rpyna IV -93 (92; 93) w.), V rpyna — 11 (10; 11)
wr. (p < 0,05); ctpenTokoku remoniTuyHi Streptococcus
haemolyticus (rpyna | — 80 (80; 81) wr., rpyna Il - 79 (78;
79) wr., rpyna Il — 69 (68; 69) wr., rpyna IV — 72 (71;
72) wr., rpyna V -9 (8;9) wr. (p < 0,05); kopuHebakTepii
Corynebacterium matruschotti (rpyna | — 79 (79; 80) wr.,
rpyna Il — 82 (81; 82) wr., rpyna Ill — 88 (88; 89) wr., rpy-
nalV—77(77;78) wt., V rpyna — 6 (5; 6) wt.), p < 0,05
(mabn. 1). Mokasnukm B |, I, 1Il, IV rpynax cyTTeBO He
BiZIPI3HANMCS MixX cob0t0, ane CyTTEBO BIAPISHANMUCS Bif
MOKa3HWKIB KiNbKOCTi MIKpOOPraHiamiB y rpyni MOPIBHAHHS.
Lle cBigunno npo anchioTnyHi 3cyBM B NOPOXHWHI poTa B
AiTen 3 ocobnueumu notpebGamu i NpeBantoBaHHs Mikpo-
OpraHiamiB, LLO AiloTb LMTOTOKCUYHO, TOGTO NOCUMIONTH
[ECTPYKTUBHI YNHHUKM, PYVHYIOTb 3y60oyTpUMyBanbHi
TKaHWUHW.
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Ta6nuus 1. KinbkicTb BUAiNeHNx Wwramis MikpoopraHiamis 3yGHOr0 HanboTy B AiTel

Bua wikpooprasiswia

Staphylococcus aureus 11(10; 12) 16 (15; 16) 9(9; 10) 15 (14; 15) 7 (6; 8)
Staphylococcus epidermidis 28 (27; 29) 30 (30; 31) 29 (28; 29) 32 (32; 33) 2(1;2)
Streptococcus non-haemolyticus 90 (90; 91)* 86 (85; 86)* 92 (91; 92)* 93 (92; 93)* 11 (10; 11)
Streptococcus haemolyticus 80 (80; 81)* 79 (78; 79) 69 (68; 69)* 72 (71;72)* 9(8;9)
Streptococcus pyogenes 17 (16; 17) 20 (20; 21) 15 (14; 15) 16 (15; 16) 4(3;4)
Corynebacterium matruschotti 79 (79; 80) 82 (81:82)* 88 (88;89)* 77 (77, 78)* 6 (5; 6)
Pseudomonas aeruginosa 12 (11;12) 11(10; 12) 16 (15; 16) 14 (13; 14) 0(0;0)
Escherichia coli 10 (10; 11) 14 (13; 14) 15 (14; 15) 15 (14; 15) 0 (0; 0)
Klebsiella mobilis 3(2,4) 6(5,7) 4,5 (4; 5) 7(6;8) 0(0; 0)
Proteus vulgaris 2(1;2) 4(3;4) 6 (5; 6) 3(2;4) 0(0; 0)
Proteus mirabilis 7 (6; 8) 6 (5; 6) 10 (10; 11) 4 (4;5) 0(0; 0)

*: p < 0,05 NOPIBHSHO 3 KOHTPOMbLHO V rpynoio.

Omxe, B ycix fiTel 3 iHBaMigHICTIO CyTTERO 306iNbLue-

Ha KirbKiCTb MIKPOGMOPH, LLIO MPU3BOANTL 4O LNTOTOK- 0 TLR2

CUYHOro edhekTy Ta 3yMOBOE AECTPYKTUBHWIA XapakTep 8 T

nepebiry 3axBoptoBaHHs1, TpyBani Nepioay 3aroCTPeHHs. . T

Takox BCTaHOBWIN, LLO piBEHb CEKpeTopHoro Ig A B ]

POTOBIV PiAVHI B YCiX AiTeN 3 iHBaNIQHICTIO, SKWiA CTaHo- =

BuB Yy | rpyni 0,47 (0,46; 0,48) r/m; B 11 - 0,45 (0,31; 0,47) °

r/n; B8 Il - 0,42 (0,41; 0,43) r/n; B IV — 0,33 (0,31; 0,35) 4

r/n, BipOrigHO NepeBULLYBaB aHanoriYHi NOKa3HUKN y 3

rpyni nopisHsiHHA — 0,28 (0,26; 0,28) r/n, wo ceigunno 2

MpO KOMMEHCATOPHE 110ro 3GifbLUEHHS Ta HaNpPYXEeHICTb 1 T O Median
MicLieBoro imMyHiTeTy. JlisoLum, Skuin € NPUpPOAHIM Hecne- 0 C125-75%

I I % rK “T_ Min-Max

LMAiYHMM (haKTOPOM 3aXUCTY, MaB HUXYUIA PiBEHb Y AiTen
3 iHBanian3yBanbH1UMK 3axBoproBaHHaMK (B | rpyni— 5,75
(5,25; 5,89) mr/n; y Il — 5,1 (3,25; 5,45) mr/m; y Il - 5,74
(5,65; 5,78) mr/n; y IV —5,62 (5,35; 5,85) mr/n, Hix y rpyni
NOPIBHSHHA — 7,26 (7,12; 7,45) Mr/n, Lo Np13BoAuno B
HUX 10 pO3BUTKY BinbLUOi aKTUBHOCTI GakTepill y poToBI
MOPOXHWHI. Y rpynax gitei i3 xsopobamu LIHC, kposi Ta
OpraHiB guxaHHs Mix nokasHukamu slg A ta nisouumy
BMSIBNIEHA MpsAMa KopenauinHa sanexHicts (r, = +0,57;
r,=+0,55; r,= +0,41 BignosigHo; p < 0,05).

MonekynsipHo-reHeTU4He AOCTIMKEHHS Ans OLiHI0-
BaHHS BigHOCHOro piBHs MPHK meTogom nonimMepasHoi
NaHUoroBoi peakLii 3i 3BOPOTHOI TPAHCKPUMLIED B
pexumi peansHoro Yacy nokasano 5,6- Ta 1,6-pasose
(p < 0,05) 36inblIEHHST TPAHCKPUMNLIAHOI aKTUBHOCTI
MPHK rena TLR2 i TLR4 B GykanbHomy enitenii aiten
i3 3aXBOPIOBAHHSAMU LiEHTParbHOI HEPBOBOI cuctemu. Y
AiTel i3 NCUXiYHMMK po3nagamm BipOTiQHUX 3MiH PiBHS
MPHK reniB TLR2 i TLR4 He 6yno.Takox BM3HAuMIu
8,5- Ta 2,4-pasose (p < 0,05) 36inbLUEHHS TPAHCKPUMLii-
Hoi akTmBHocTi MPHK reHa TLR2 i TLR4 B GykanbHomy
eniTenii 4iTen i3 3axXBOPIOBAHHAMM AUXATIbHUX LUSXIB i
7,8- Ta 16,6-pasoBe (p < 0,05) —y AiTel i3 3axBopoBaH-
HSIMW CUCTEMM KPOBI (puc. 1, 2).

Lle cynpoBogxysanocs 7,5- Ta 13,6-pa3oBum
(p < 0,05) 3poctaHHam ekcnpecii NF-kB y aiten i3 3a-
xBoptoBaHHAMK LIHC i ncuxiyHumuy 3axBopioBaHHAMM
BignosigHo. Okpim Toro, 3,6- Ta 6,1-pasose (p < 0,05)
30inbLueHHs ekcnpecii NF-kB BCTaHOBNEHO B AiTEN i3
3aXBOPHOBAHHSAMY AVXarbHKX LUMSXIB | 3aXBOPHOBAHHAMM
cucTemu Kposi (puc. 3).

AxtvBauis NF-kB 3akoHOMipHO migsuilyBana piBHi
ekcnpecii nposananbHux umTokiHie IL-1B i IL-17A B gitein

Pathologia. Volume 16. No. 2, May — August 2019

Puc. 1. BigHocHuit piseHb ekcnipecii MPHK TLR2 GykanbHum eniteriem y Aitelt 3 iHBanigHicTio

MOPIBHAHO 3 KOHTPOMbLHOIO rpynoto. Ak pechnekc-reH Bukopuctanu GAPDH.
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Puc. 2. BigHocHui piBeHb excnipecii MPHK TLR4 6ykanbHum eniteniem y fiTeit i3 3axBOproBaHHAMN

MOPIBHAHO 3 KOHTPOMBHOL rpynoko. Ak pedprekc-reH Bukopuctan GAPDH.
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Puc. 3. BigHocHuit piBeHb ekcripecii MPHK NF-kB bykanbHim eniteniem y AiTeit i3 3axBoptoBaHHAMN

MOPIBHAHO 3 KOHTPOMBHOH rpynoto. Ak pedpnekc-reH Bukopuctanu GAPDH.
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Puc. 4. BinHocHuii piseHb excnpecii MPHK IL-1[ 6ykanbHum eniteniem y AiTeii i3 3aXBoptoBaHHAMM
NOPIBHSIHO 3 KOHTPOMbHOK rpymoto. Ak pedprekc-reH Bukopuctan GAPDH.
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Puc. 5. BigHocHuit piseHb excripecii MPHK IL-17A GykanbHum eniteniem y AiTeii i3 3axsopioBaHHAMN
NOPIBHSAHO 3 KOHTPOMbLHOMO rpynoto. Ak peconekc-reH Bukopuctanu GAPDH.

3iHBanigHicTio (puc. 4, 5). Tak, B 06CTEXEHNX i3 3aXBOPIO-
BaHHaMM LIHC piBHi ekcnpecii npo3ananbHux LMTOKIHIB
IL-1B8 i IL-17A nepeBuLLyBanu NOKa3HNKM COMATUYHO
3nopoBux aiten 'y 8,9 i 7,7 pasa (p < 0,05) BignosigHo.
Y aitew i3 NCMXIYHMMM 3aXBOPIOBaHHAMM piBeHb IL-17A
nigBumBees y 2,2 pasa (p < 0,05) nopiBHAHO 3 KOHTpO-

nem. Takox aHani3 3BOPOTHOI TPAHCKPUMLi B pexuMi
pearnbHOro Yacy nokasas MiABULLEHHS PiBHSA eKcnpecii
npo3ananbHux umTokiHiB IL-13 i IL-17A B AiTed i3 3a-
XBOPKOBAHHAMM OUXaNbHUX LNSXIB i 3aXBOPOBAHHAMM
cuctemu kposi. Ekcnpecia IL-1B nigsuwmnacs y 6,5 i
2,9 pasa (p < 0,05) BignosigHo, IL-17A -8 3,8 3,0 pasa
(p < 0,05) NOPIBHSAHO 3 KOHTPONEM.

OTxe, MonekynsipHO-reHeTUYHe LOCTIMKEHHS Bia-
HocHoro piBHa MPHK Tonn-nogibHux peuentopis 2 Ta 4
TUNIB, HyKreapHoro aktopa KB, npo3anasnbHux LUTOKIHIB
IL-18 i IL-17A B eniTenii pOTOBOI MOPOXHWHW Y AiTEN 3
iHBanigHICTIO i COMaTUYHO 340POBUX AiTeN nokasano
30iNbLUEHHS TPAHCKPUMLINHOT aKTUBHOCTI MeMOpaHHIMX
TLR2 i TLR4 y BCix rpynax QocCnimxeHHs, kpim rpynu
ZiTeN i3 ncuxiyHumm poanagamu. CyTTEBO BULLWIA piBEHD
ekcnpecii TLR4 cnocTepiranu y rpyni 3axsoptoBaHb
cucTemMu KpoBi. AKTUBALiS naTepH-po3ni3HaBanbHUX
peLenTopiB 3aKOHOMIPHO BWKIMKana TPaHCKPUMLINHY
iHoykuito NF-kB i nposananbHmx uutokiHis IL-18 1 IL-17A,
AKi HM peryniolTbes. [1ng nokasy iMyHonaToreHeTUYHUX
ocobnuBocTen peaniaadii (yHKLiIOHYBaHHS! BPOXXKEHOTO
iIMYHITETY B [iiTei 3i CTOMATOMNOrI4YHOIO Ta iHBAMIAM3YHOHOKO
COMATVYHOIO MaTOSIOriEr0 3AINCHUN KOPENALIHUIA aHani3
[OCHIIKEHNX MOKA3HMKIB, LLIO HAWMOBHILLIE XapaKTepuay-
BaB CUrHanbHi LUNSXM perynauii iMyHHOI Bignosiai Ta Jo-
[aTKOBI perynsuiiHi Ta KOMMNeHCaTopHi 3MiHU B UTAYOMY
opraHiami (puc. 6-10).

Y 3B’A3Ky 3 BUSIBMIEHWMMU NATOTEHETUYHUMU OCO-
6nuBocTAMM (HOPMYBAHHA OJOHTOrEHHOT NaTonorii B
obCTexeHux AiTeil, MOXHa CTBEpAXYBaTW: B AiTEN i3
3axsoptoBaHHsMMU LIHC cepepn 0CHOBHUX KOpensLifiHnX
3anexHoCTen NPoCTeXyBaBCs MPAMUA KOPEnsALiiHWA
3B'A30K MiX piBHEM nisouumy Ta slgA (r, = +0,57), a
CUrHanbHUN WNSX peanisauii (yHKUIOHYBaHHA Bpoa-
XKEHOTO IMYHITETY B YMOBaX XWTTEQIANbHOCTI LUTaMiB
HEreMOMITUYHMX CTPenToKkokiB (3 kn + KB, r,=-0,54;
30, r=-063; 3B, r =-032; «n, r = +0,39) Ta Kopu-

Puc. 6. MNatoreHeTU4Hi MexaHismu
peanisaLii pyHKLiOHyBaHHSIMYHHOT
cucTemu B AiTeit i3 xBopobamm

> LIHC.

TLR4: TpaHcKpunuiiHa akTUBHICTb
MeMBpaHHIX Tonn-naiik peLenTo-

piB 4; NF-kB: HykneapHuit chaktop
KB; IL-1B i IL-17A: iHTepnenkiHu
1B i 17A; sIgA: cekpeTopHuii imy-
HornobyniH A; K: kapiosHi 3ybu;

N: nnom6oBaHi 3y6u; KMNB: kapioaHi,
nnomboBaHi, BuaaneHi 3yom; k: ka-
pio3Hi TMMYacoBi 3y6u; kn: kapioaHi
Ta nnomboBaHi TUMYacosi 3y6u;
kn + KMNB: kapio3Hi, nnom6oBaHi
TUMYacoBi 3y6u Ta kapioaHi, nnom-
60BaHi, BMAaneHi nocTiitHi 3y6u.

Jlizouum
< “~{ kn+KnB
L4 s \;
K KNB t-------4 Kn
Streptococcus Corynebacterium
non-haemolyticus
NF-
KB
- n
TLR4
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r(y) 2 +0,70

r(y) = +0,50-0,69 e—
r (y) = +0,30-0,49

r (y) = +0,25-0,29

r (y) = -0,50-0,69
r(y)=-0,30-0,49 - =<« --
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HebakTepin (3 K, r,= +0,33; 3 kn, y = +0,31) y 3ybHOMY
HanboTi 3abe3nevyBaBCs TPAHCKPUMLIAHOK aKTUBHICTHO
MemOpaHHWX Tonn-noAaibHUX peLenTopiB 4, ekcnpecieto
HykneapHoro ¢aktopa kB (NF-kB) Ta aktuBHicTIO ma-
TpnyHoi PHK nposananbHux umutokinis IL-18 i IL-17A.
slgATa ekcnpecis IL-1p (y = +0,43) mana natoreHeTU4He
3HaYeHHs Ha PO3BUTOK Kapiecy B Nepioai TMM4acoBoro
npukycy (slgAikn, r,=+0,51, kn + KB, r_=-0,3), a niso-
uwm (nisouym i kn + KrB, r.=-0,3; nisounm i KMB, r =-0,3;
nigounm i K, y = -0,28) Ta TpaHCKpWnLiiHa aKTUBHICTb
mMeMObpaHHWX Tonn-nawk peuenTtopis 4 (3 KIMB, y = +0,45;
3K, r, = +0,59), HykneapHoro daktopa kB (NF-kB) (3 K,
r,=+0,53) TalL-17A (3 B, y =-0,5) - y nepiogax amiHHoro
Ta NOCTINHOTO MPUKYCIB.

Original research

Y nitei i3 xsopobamu KPOBi B YMOBaX KOHKYPEHTHOT
XKUTTEQIANBHOCTI LUTAMIB reMONiTUYHMX Ta HEreMoniThY-
HWX CTPENTOKOKIB y 3yBHOMY HanbOTi 3 HAasiBHICTIO Baro-
MUX KOPENSLINHMX 3B'A3KiB BCTAHOBMEHA BUPA3HICTb YCiX
[OCTiAKyBaHWX CKNagoBuX SK MiCLIEBOTO, Tak i Bpomxe-
HOro iMyHiTeTy: sIgA (3 nisouumom, r, = +0,55; 3 KI1B,
r,=+0,45; 3K, r_.= +0,44), nisounmy (3 KB, r, = +0,36; 3
K, r,=+0,54), marpuuHoi PHK memBpaHHux Tons-nogic-
HUX peuenTopis 2 (3 B, r, = -0,41; 3 iHTeprieikiHom 17A,
r,=-0,48), matpuyHoi PHK memGpaHHmX Tons-nogi6Hnx
peuentopiB 4 (3K, y=-0,49; 3kn, r, =-0,43), HykneapHoro
akTopa kB (NF-kB) (3 «B», r,=-0,41), iHTepneikiHy 16 (3
K, y=+0,6;3n,y=-0,39;310B, r =+0,61) ta iHTepnelikiHy
17A(3TLR2, r, =-0,48; 3i CTPENTOKOKOM HEreMOMITUYHIM,

Puc. 7. MatoreHeTn4Hi MexaHismu
peanisaLii pyHKLIOHYBaHHS iMyH-
HOI cucTemu B AiTen i3 xBopobamu

TLR2, TLR4: TpaHCcKpunLinHa ak-
TUBHICTb MeMBpaHHUX Tonn-naik
peuenTopis 2,4; NF-KB: HykneapHuit
aktop kB; IL-1B i IL-17A: iHTepnen-
KiHu 1B i 17A; sIgA: cexpeTopHuit
iMyHOrnoGyniH A; K: kapiosHi 3y6u;
M: nnom6oBaHi 3y6u; B: BuganeHi
3y6u; KMNB: kapio3Hi, nnom6oBaHi,
BuaneHi 3ybu; k: kapiosHi TMMya-
coBi 3y6u; kn: kapio3Hi Ta nnom6o-
BaHi TMMYacoBi 3ybu; 1OB: iHgekc
ririedn tO. A. denoposa, B. B. Bo-

Puc. 8. lMatoreHeTU4Hi MexaHiamu
peanisaLii hyHKLIOHYBaHHS iMyH-
Hoi cucTemu B AiTeit i3 xgopobamu

TLR2, TLR4: TpaHCKpUnLiiiHa ak-
TUBHICTb MeMOpaHHUX Tonn-naiik
peuenTopiB 2,4; IL-1B i IL-17A: iHTe-
pneiikiim 1B i 17A,; sIgA: cekpeTop-
HWA iMyHornoByniH A; B: BuganeHi
3y6u; KINB: kapioaHi, nnom6oBaHi,
BupaneHi 3you; k: kapiosHi TumM4a-
COBi 3y6u; n: nnomMboBaHi TUMYaco-
Bi 3ybu; Kn: kapio3Hi Ta nnomboBaHi
TMMYacoBi 3you; IOB: iHAEKC ririeHn
0. A. ®epoposa, B. B. Bonog-
KiHOi; IGV: iHgekc ririenn Green-

Jlizounm
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y =-0,43). Ane Ha hopmyBaHHs Kapiecy B TUMYaCOBUX
3ybax y MantokiB NaToreHeTUYHWIA BNIVB Marnu MatpuyHa
PHK memBpaHHmux Tonn-nogibHux peuentopis 4 Ta IL-18,
aB aiten i nignitkis —sIgA, nisouum, matpuusa PHK mem-
BpaHH1X TONM-Nark peLenTopis 2, HyKneapHui daxkTop
kB (NF-kB), iHTepneiikin 17A.

Y rpyni o6cTexenmnx i3 xopobamu opraHiB AnxaHHs,
He3anexHo Bif BIKOBUX Nepioais, B peanisavii oyHKLUioHY-
BaHHS BPOI)KEHOrO IMYHITETY Npu 3abeaneyeHHi ctomaro-
NOr4YHOrO 340POB’SA, HE Marnu NaToreHETUYHOTO 3HAYEHHS
kopuHebakTepii Ta ekcnpecis HykneapHoro daktopa kB
(NF-kB) six nposananbHoro nocepeaHuka. Ane Bu3Hauu-
N B3aEMO3B'A30K MiX MOKasHWkamu nisoummy 3 sigA,
r,=+0,41;3k,r.=+0,40;3n,y=-0,34;3 TLR2, y =-0,39;

Streptococcus
non-haemolyticus

- IloB

KnBe

Streptoccoccus
haemolyticus

CTPENTOKOKaMM HEreMomiTUMHUMM 3 KoprHeBakTepisMu,
y =-0,51; 3 inteprieikiHom 17A, y = 0,5;3 B, r = +0,39; 3
n, y =-0,36; cTpenTokokamm remosiTyHumMm 3 kopuHebak-
Tepisgmm, y = +0,47; 3B, y =-0,5; 3 kn, y = +0,37; 3 KIB,
y =-0,4; intepnenkiny 17A 3 kn (y = -0,48).

Y pitei i3 poanagamu NCUXiKM BU3HAYMIN TiCHUN
B3aEMO3B’A30K MK MOKa3HMKaMu MiCLIEBOIO Ta BPOXKe-
Horo imMyHiTeTy. Tak, piBeHb SIgA kopentoBas i3 TpaHc-
KPUMLINHOK aKTUBHICTIO CUrHaNbHWUX TONM-NOAIOHMX
peuenTopis 2 (r, = +0,49) nicnga posnisHaBaHHsA KopU-
HebakTepin (y = +0,30) Ta ekcnpecieto HykneapHoro
¢akTopa kB (NF-kB), y = +0,44. HeremonituuHi ctpen-
TOKOKW aKTMBYBanu npoaykuito nisouumy (y = +0,28)
SIK rymMopanbHOro paktopa BPOOXKEHOr0 iMYHITETY,

Puc. 9. MNatoreHeTU4Hi MexaHiamu
peanisaLii pyHKLIOHYBaHHS iMyH-
HOI cuCTemMU B fiiTel i3 posnagamu
NCUXIKN.

TLR2: TpaHCKpUnUiliHa aKTUBHICTb
MemBpaHHIX TonM-naik peLento-
piB 2; NF-kB: HykneapHuii chaktop
KB; IL-1B i IL-17A: iHTepneiikiHu

1B i 17A; slgA: cekpeTopHuii imy-
HornoByniH A; B: BuaaneHi 3you;
K: kapioaHi 3y6u; KIB: kapioaHi,
nnom6oBaHi, BuarneHi 3you; kn: ka-
pio3Hi Ta nnomboBaHi TMM4acosi
3y6u; 10B: iHaekc ririenn t0. A. Pe-
[noposa, B. B. BonogkiHoi; PMA: iH-
nekc PMA, ae P - 3ananeHHs
sICEHHOro cocouka, M — 3ananeHHs

Kpato iceH, A — 3ananeHHs KOMipKo-

Corynebacterium

BUX (anbBEOMSIPHNX) SICEH).

1 kn + KINB

Puc. 10. MaToreHeTYHi MexaHi3-
MU peanizauii @ yHKUiOHYBaHHS

Corynebacterium

Streptoccoccus
haemolyticus
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Streptococcus
non-haemolyticus

I®B PMA
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SlgA iMyHHOI cuctemn B AiTel i3 rpynu
NOPIBHSAHHS.

TLR2: TpaHCKpUNLiliHa aKTUBHICTb
mMeMbpaHHUX Tonn-naiik peLenTo-
piB 2; NF-kB: HykneapHuit chaktop
KB; IL-1B i IL-17A: iHTepneiikiH1
1B i 17A; sIgA: cekpeTopHuiA imy-
HornobyniH A; B: BuaaneHi 3ybu;
N: nnomboBaHi 3y6u; I®B: iHoekc
ririeHn tO. A. ®enoposa, B. B. Bo-
nogkiHoi; PMA: iHgekc PMA, ne
P — 3ananeHHs siceHHOro cocouka,
M — 3ananeHHs kpaio siceH, A —
3ananeHHs KoMipkoBux (anbBeo-
NSAPHNX) ACEH).

KnB
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AKUA 3yMOBMOEe BakTepuUMOHY aKTUBHICTb CIMHW.
lMpoTe Mix Ni3oLMMOM Ta ekcrnpecieto iHTepnenkiHa 1B
(v =-0,42), mix iHTepneikinamn 18 i 17A (r,=-0,59) u-
SIBUMI HETaTUBHUI KOPENSLINHWN 3B’30K, a reMONiTUYHiI
CTPENTOKOKW KOHKYPYBaIu 3a XWUTTEIANbHICTb i3 KOpu-
HebakTepismm (r,=-0,38). 3anexHo Big Biky B nepioai
3MiHHOTO MPYKYCY BaX/IMBE NATOrEHETUYHE 3HAYEHHS
manm slgA (3 kn + KMB, r_=-0,29; 3 TLRII, r_= +0,49; 3
kopuHebakTepismu, y = +0,30; 3 NF-kB, y = +0,44), ni-
30LMM (3i CTPENTOKOKAMM HEreMoniTnyHumMu, y = +0,28;
3 iHTepnenkiHom 1B (y = -0,42), ekcnpecis MembpaHHMX
TONN-NOAIGHNX peuenTopiB 2 (3 KopuHebakTepismu,
y = +0,45; 3 NF-kB, r_ = 0,44), inTepneiiH 1B (3 iHTep-
neiikiHom 17A, r = -0,59).

Y V rpyni NopiBHAHHS NepeBaxHO B nepiodi nocTin-
HOTO MPUKYCY BCTAHOBUIM «KMACUYHUIA» CUTHAMNBHUNA
Lunax peanidavii hyHKLiOHYBaHHS MiCLIEBOrO Ta BPOKe-
HOrO IMYHITETY 3 NpoayKLieto sIgA Ta nisoummy 3a ymoBu
KUTTeLisNbHOCTI kopuHebakTepin (3 slgA, y = +0,59) Ta
CTPENTOKOKIB SIK FeMOMITUYHMX (3 Nisoummom, y = +0,52;
NF-kB, y =-0,56; 3 iHTepneiikiHom 183, y = -0,62; 3 iHTep-
nenkiHom 17A, y = -0,62), TaKk i HeremoniTn4Hux (3 I,
y=-0,67;3B,r =-0,51;3TLR2, r_=-0,53) i ekcnpecii
matpuyHoi PHK membpaHHux Tonn-naik peuenTtopis 2
(3 TLR2,4, r, = +0,48; 3 iHTepneikiHom 1B, r, = +0,43;
3 iHTeprierkiHom 17A, r_ = +0,43), ekcripecii MaTpuyHoi
PHK mem6paHHWx Tonn-navk peenTopis 4 (3 iHTepneii-
kiHom 1B, r_ = +0,83; 3 iHTeprierikiHom 17A, r_ = +0,83),
iHTEpnelkiHiB 18 i 17A (Mix iHTepnelikiHamm (y = +1,0).

KopensauiiHnin aHanis nokasas, WO PO3YMiHHS
NaToOreHeTUYHOTO MexaHi3aMy (DYHKLIOHYBaHHS iMyHHOI
CUCTEMU B [iTel 3i CTOMATONOrYHO Ta iHBanian3yo4o
naTornorieto HeobXiaAHO BpaxoByBaTK Nif Yac po3pobneH-
HS Ta 3QiMCHEHHS NiKyBanbHO-NPOINaKTUYHNX 3aX04iB
Y LIbOr0 KOHTUHIEHTY NaLieHTiB.

06roBopeHHA

CyyacHi JoCniMKeHHs!, WO 34INCHEHI BYEHUMU Pi3HKX
KpaiH y ranysi ctomaronorii, nokasanu: BpOXeHUN
iIMYHITET BiZlirpae BaXIMBY porb HE Tinbku B 3anobiraHHi
PO3BUTKY COMAaTUYHKX 3aXBOPIOBaHb, ane 1y 3axucTi
TBEPOMX | M'SKVX TKaHUH 3y6iB Bif iHEKLUiiHNX areHTis,
L0 NaToreHeTUYHO 3yMOBIOE (POPMYBAHHS CTIlKOCTI
opraHiamy [0 po3BUTKY Kapiecy Ta nepiogoHTuTy [12].

Kapiec — Le yHikanbHa iHdeKUis TBepaux TKaHuH
3y6iB, npuunHa sKoi HanvacTiwe Oyna nos’ssaHa 3i
Streptococcus mutans, ane npy NOEAHaHHI 3 3ananeHHsM
napoAoHTa, 3a pesynsratamu gocnigpxkeHHs Massimo
Costalonga ta Mark C. Herzberg, cnoctepiranu 36inb-
LLIEHHs1 YacToTW BusiBNEeHHs Porphyromonas gingivalis,
S. mitis (25,5 %), S. sanguinis (9,1 %) Ta po3BUTKy AnC-
6io3y, 3ymoBntol04M AeMiHepanisallito emani Ta AeHTUHA
NPV NOPYLUEHHiI PYHKLIOHYBaHHS BPOLKEHOrO IMYHITETY
Ta npogykuii cekpetopHoro IgA [13].

3a panumn B. C. MenbHuk i cniBaBr., y aiteit i3
Kapiecom, siki NpoXxuBanu B CinNbCbKi MiCLEBOCTI, B
3ybHomy Hanborti y 100 % Bunagkie Oynu BUSBMeEHi Taki
MikpoopraHiamu, sik Lactobacillus spp., Streptococcus
salivarius, Streptococcus sanguis, Streptococcus mitis,
Streptococcus mutans, y 22,6 % Bunapgkis — rpubu
poay Candida spp., y 16,12 % Bunagkis — Enterococcus

Pathologia. Volume 16. No. 2, May — August 2019
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faecium, a B HaLLOMy AOCTIiOKeHH 30e6inbLLUIoro peecTpy-
BamM iHLWi LUTaMu MikpoopraHiamis [14].

Bigomo, Wo ycknagHeHHAMU Kapiecy € po3BUTOK
nepiogoHTUTY, TOOTO 3ananeHHs nepiogoHTa. Cam
NEePIOLOHT € YaCTVHO MapofOoHTa, | NPU NOro 3axBopHo-
BaHHAX PO3Mi3HAIOTb Pi3Hi KOMMOHEHTW GaKTepianbHWX
knituH came TLR2 ta TLR4. Lle niaTBepmkyetbes Aa-
HUMW OOCRioKeHHs, ki cBigyaThb, Wo akTuBaLis TLR2
Ta TLR4 3apeectpoBaHa y 16,7 % Ta 43,3 % nauieHTiB
i3 XpOHiYHMM nepiogoHTuToM npoTn 3,3 % Ta 10,0 %
BUMaZKiB y KOHTPOIbHIW rpyni cnocTepexeHHs (p = 0,085
Ta p = 0,004), xouya BiporigHiCTb AaHVX NigTBEpmKeHa
Tinbku gns TLR4 [15].

BpomxeHuin iMyHITET € NepLuoio NiHIE 3axucTy
opraHismy, siBnsie coboto CnafkoBy CTINKICTb [0 iHdek-
uii Ta pie Yepes Tonn-nopibHi peuentopu (TLR), wo
po3ni3HalTb KOHCEPBATWBHI MOMEKYNSAPHI CTPYKTYpU
natoreHHux GakTepiii. MepiogoHT — yHikanbHe cepeno-
BYLLE, B SIKOMY OparnbHi MIKpOOPraHiaMu 3HaxXoAsaTbCs
B MOCTINHOMY KOHTaKTi 3 iMyHHOIO cucTemoto. Hapani
aKTMBAaLlis TONM-NOAIGHMX peLienTopiB MikpoopraHiamamm
NpW3BOAUTL [0 eKCMpeCii TpaHCKpUNLUIiNHOro aktopa
NF-kB Ta BuKMay nposananbHUX LMTOKIHIB CTUMYNALi
BPOIKEHOTO iMyHiTeTy [16]. Lle TeopeTnyHe cBigYeHHs
NiaTBEpIXKEHO Ha NPaKTULi y 3AiICHEHOMY [OCTIIKEHHI.
Ockinbki TONN-NoAi6HI peLienTopu B eniTenianbHUX Kitu-
Hax AeCH MOCTIHO CTUMYITHOIOTLCS, Lie NPU3BOAUTb 10
npoayKuii LMToKiHIB, 30kpema IL-1B, Ta pedeH3umiB, ki
[ornomMaratoTb NATPUMYBATW NOPOXHWHY pOTa 300POBOH.
Y pocnimkeHHi 3apeeTpoBaHa npsiMa KopensiLinHa 3anex-
HiCTb MiX piBHeM IL-1(3 i TpuBanicTto riHrisiTa (r, = +0,45,
p <0,05Ha 7 aeHb cnocTepexenHs Tar, = +0,66, p < 0,01
Ha 24 peHb) i pisHamu IL-1Ra (r, = +0,78, p < 0,0001)
T1a IL-8 (r, = +0,86, p < 0,0001). Ha npoTuBary Haluum
[aHuM, iHWi JOoCnigHMKM He cnocTepiranyt KopensuinHy
3anexHicTb Mix IL-1B i kKniHiYHMMYK iHOEKkcamu, Lo Xapak-
Tepu3ytoTb CTOMATornorivyHe 300poB’s nauieHTis [17,18].
Ornsg axoBoi niTepaTypu CBIgYMB, LLO NiABULLEHHS
PiBHS TaKOro NP0o3anarbHOro LMTOKIHA, SK iHTepneikiH-1[3,
KOTPUIA Mae KiCTKOBOPEe30pOTUBHY aKTUBHICTb, Bifirpae
BaXMUBY POJib Yy MaTOreHesi BTpaTy anbBEONSPHOT
KICTKM, LLIO acouioBaHa 3 XPOHIYHUM reHepanisoBaHnM
napogoHTuTom [19].

Y pocnigxenHi |. |. CokonoBoi Ta criBaBsT. NokasaHo:
[0 NpoTM3ananbHuX iHTepnenkiHis Hanexutb i 1L-17,
SKUN CUHTE3YETHCSA B OCHOBHOMY T-Xennepamu, perynioe
BUAINEHHS KNiTUHamu-npogyueHTamu IL-6, IL-8, a ioro
MiLLIeHsIMU € eniTenianbHi, eHaoTenianbHi KIiTuHU, Gibpo-
6nactu. Y uinn poboTi, Ha BigMiHy Bif HALUMX JOCTILKEHD,
HaBefeHi pesynstTat iMyHOEPMEHTHOrO aHanisy He
POTOBOI PiAnHM (CMUHK), @ CUPOBATKM KPOBi XBOPMX
Ha napogoHTuT, y akux y 90 % Bunagkis peecTpysanu
IgG-aHTuTiNa Ko Bipycy npoctoro repriecy, B 70-90 % —
IgG-aHTuTiNa Ao LuuTomeranosipycy, y 58 % — aHTuTina
fo C. albicans, y 17 % — anTutina knacy G go C. tracho-
matis. MpoTe 36iraloTbCa 3 HALWMMK KOPENSLAHAMM
nokasHUKamm pesyrnbsTaTi JoCHimKeHb B yMOBaX in vitro,
[e noka3aHuin cuHeprism nisouumy Ta slgA [20]. Okpim
LIbOro, TEOPETUYHO NoKasaHo, Lo umTtokiHu I11-18 Ta IJ1-
17 TaKkoX BigirpatoTb BaXKNWBY POIb Y 3aXWUCTi OpraHiamy
Big Streptococcus pneumonia npy po3BUTKY 3ananbHoi
BiANoBIAi Nig Yac NHEBMOKOKOBOI iHdpekuii [4].
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Lli oani nigTBepaXytoTh i pesynsratv HaykoBKX O0-
cnimpkeHb A. B. KotenbbaH LLog0 BUBYEHHS! BPOMKEHOTO
iMYHITETY, LLO cBifYaTh NPO BiporigHe NiABULLEHHS PIBHSA
ekcnpecii MPHK toll-nogibHux peuentopis 2,4 y pitent i3
XPOHIYHUM KaTapasbHWM FiHFiBITOM Ha THi LlyKpOBOro Ajia-
ety B 5,74 Ta 6,38 pa3a NopiBHSHO 3 AiTbMM 3 XPOHIYHIM
KaTaparnbHUM FiHriBiTOM, ane 6e3 CynyTHLOi COMaTUYHOI
natonorii. Cknag Mikpodnopy poToBOi NOPOXHWUHW CO-
MaTWYHO | CTOMATOMNOrYHUX XBOPUX, LLO aKTVBYBaB €KC-
npecito uyx toll-nogibHuX peLienTopis, XapakTepu3yBaBcs
HasiBHicTio S. aureus, Str. pyogenus, Str. faecales, E. coli,
C. albicans, P. aeruginosa. BignosigHo, piBHi ekcnpecii
MPHK iHTepnenikiHiB 18 s 17A y piTel i3 noegHaHHAM
€HI0KPUHHOI Ta cToMaTonorivyHoi naronorin (72,18 + 5,59
i 16,61 = 0,88) BiporigHO NepeBwLLYyBanM NOKa3HNKY SIK Ai-
Ten 6e3 eHokpyHHOI natonorii (8,25 + 1,07 11,54 £ 0,05),
Tak i 3gopoBmx (1,00 £ 0,131 1,00 £ 0,28) [21].

[loBeneHo, Lo MokasHUKK cepeHix 3HaveHb TLR2
y niTen i3 kapiecom 6ynu BuwmMK, Hix 6e3 kapiecy
(2,12 Hr/mn Ta 1,42 vr/mn, p = 0,008). NigsuierHs TLR2
[OCTiQHVKM MOB'A3yBanu 3 iHAiKyBaHHAM MOPOXHWHN
pota bakTepieto S. mutans. g Yac aHanisy pisHs TLR2
y AiTel i3 KapiecoM [0 Ta Nicns MikyBaHHS BCTAHOBWIH,
Lo BXe Yepe3 3 micaui micns nikyBaHHs piseHb TLR2
3Hu3nBcs o 0,925 wr/mn [22].

BpaxoBytoun, L0 JOCTIMHKEHHS, NPUCBAYEH] BUBYEH-
HIO BPOXEHOrO IMYHITETY B [iTEN HEYUCNEHHI, MOXHA
CTBEPAXYBATU: HaLi JOCNIOKEHHS € HeobXigHUMK,
CBOEYACHUMY 1 aKTyanbHUMW.

BucHoBKU

1. MonekynsipHo-reHeT!4He AOCHIMKEHHS BpOoaXe-
HOTO iIMYHITETY BIpOriZHO NpPOAEMOHCTpyBano 5,6- Ta
1,6-pasoBe 306inblUEeHHS TPAHCKPUMLINHOT aKTUBHOCTI
MPHK rena TLR2 i TLR4 B 6ykansHoMy enitenii aiten i3
3aXBOPHOBAHHAMY LEEHTPanbHOT HEPBOBOI cucTemu; 8,5-
Ta 2,4-pa3oBe 36iMbLUEHHS Y OITEN i3 3aXBOPIOBAHHAMM
anxaneHux wnsxis; 7,8- Ta 16,6-pasose — y aiten i3
3aXBOPHOBAHHAMM CUCTEMM KPOBI. Y AiTew i3 NCUxivHuMm
po3nagamm 3Hadywmx 3miH piHa MPHK renis TLR2 i
TLR4 He 6yno.

2. AKTMBaLlis naTTepH-po3Mni3HaBanbHNX peLenTopis
BUKIIMKAE TPAHCKPUNLLiHY iHAyKUito reHa NF-kB i nposa-
nanbHMX LUmTokiHiB IL-1p i IL-17A BykanbHum eniteniem:
piBHi ekcnpecii MPHK IL-1B i IL-17A B giTe# i3 3axBopto-
BaHHaMK LIHC nopiBHAHO 3 koHTponem 36inbLuyBanuch
y 8,9i7,7 pasa (p < 0,05) BignosigHo. Y fitei i3 ncuxiy-
H1MK 3aXBOPOBaHHAMM piBeHb IL-17A nigsuwmeca y 2,2
pasa (p < 0,05), y 4iTel i3 3axXBOPHOBAHHAMM AMXaNbHIUX
LUNAXIB | 3aXBOPIOBAHHSAMYM CMCTEMM KPOBI ekcnipecis IL-
1B nigsnwmnacs B 6,5 1a 2,9 pasa (p < 0,05) BignosigHo,
IL-17A -y 3,8 3,0 pasa (p < 0,05).

3. BuaHaunnu natoreHeTUYHi acnekT (hopMyBaHHS
O[OHTOreHHOI NaTonorii B AiTel 3 iHBanigHICTIo B yMOBaX
XUTTEQIANBHOCTI HErEMOMITUYHUX | FEMOMITUYHUX CTPen-
TOKOKIB i kopuHebakTepin y 3ybHOMY HanboTi 3 0cobnu-
BOCTSIMM CUrHasbHYX LUNSIXIB peanisaii (pyHKUiOHYBaHHS
BPOMKEHOTO IMYHITETY 3aMeXxHo Bif iHBanian3ysasnbHoro
3axBOPIOBAHHSA: B AiTen i3 3axBoptoBaHHAMU LIHC —
yHacnigok TpaHCKPUMLIAHOI aKTUBHOCTI MeMBpaHHMX
TONN-noAibHUx peuenTopis 4, eKCnpecii HykneapHoro
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¢aktopa kB (NF-kB) Ta aktuBHoCTi matpuyHoi PHK
npo3ananbHux umuTokiHiB IL-1B i IL-17A; 3 xBopobamu
KpoBi — npw akTuBaLli matpryHoi PHK memGpaHHux Tonn-
naiik peLenTopis 2, 4, HykneapHoro daktopa kB (NF-«B),
iHTepnelikiHy 17A; 3 xBopobamu opraHiB AnUxaHHs — eKc-
npecii iHTepnewkiHy 17A; 3 ncuxiyHUMK posnagamm — npu
akTuBaLii iHTepneiikiHa 1B Ta MembpaHHKX Tonn-noait-
HWX peLenTopiB iHTepnenkiHom 17A.

MepcnexkTBM NoganbLWNX AOCHiMKeHb. [TNaHyemMo
[0CnignT B3aEMO3B'A30K YPOMKEHOro Ta HabyToro cre-
LMiYHOro (a4anTUBHOTO) IMYHITETY B ZiiTel 3 iHBanNigHi-
CTI0, BPaxoByt04M BikoBi 0COBNMBOCTI.

®iHaHcyBaHHA

NOCAIAKEHHA BUKOHAHE 3ripHO 3 nAaHoM HAP 3AMY: «OcobAnBOCTi
nepebiry 3axBoptoBaHb i PO3pobka Nporpam pawjoHaAbHOro
XapuyBaHHS, yAOCKOHAAEHHS AiKyBaAbHUX, peabiniTaLiitHux
3aX0AIB i NPOGINGKTUKM BIAXMAEHD Y CTaHi 3A0POB’S AiTEW Pi3HOrO
BiKy, MeLLKaHLiB NPOMUCAOBOTO MicTa» (N2 pAepxaBHOi peecTpayi
0114U001397).
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MeTa po60T1 — SOCTimKEHHS KMiHIYHOT €heKTUBHOCTI 3aCTOCYBaHHS YAOCKOHANEHOT METOAVKN BUTOTOBMEHHS TMMYaCOBUX
KOHCTPYKLU Ta il NoeaHaHHs 3 annikauismu npenapary riaflypoHOBOI KUCMOTU Ta BHYTPILUHIM NPUAMAHHSM KBEPLIETUHY.

Marepianu Ta metoau. Mpeamer JOCNIMKEHHS — pPOTOBA piavHa, SKy 36upanu 4o npenapysaHHs (I eTan), yepes 7 aid nicns
BCTaHOBMeEHHS TMMYacoBoi KOHCTpYKuii (Il eTan), yepes 14 aib nicns BCTaHOBNEHHS NOCTINHOI HE3HIMHOT KOHCTPYKL;i (111 eTan).
Y poTOBIl piauHi foCnimKyBanu BMICT SIGA Ta NOKa3HWKy CTaHy OKWCHOrO romeocTasdy: myTartioH BigHosneHun (MB), cyne-
pokenpaucmyTady (COL), katanasy, ypeasy Ta nisounm. Bmict sIgA Br13Hayanm 3a MeToguKkor iMyHOepMEHTHOrO aHaniay,
BUKOPUCTOBYHOUM peakTuem «Bektop-bect». B, COL, katanaay, ypeasy Ta nisouum SOCMimKeHO B BiOXIMIYHUX CNOHTaHHUX
peakuisix 3rigHo 3 YUHHUMK pekoMeHZaLlisMK. YCiX nauieHTiB noginunu Ha 3 rpynu: | — KOHTponbHa, B KM 3aCTOCOBYBanm
CTaHAapTHY METOAWKY BUIOTOBIIEHHSI TUMYACOBWX KOHCTPYKLUI; Il — OCHOBHa, ANst NauieHTIB KO TUMYaCOBI KOHCTPYKLil
BUTOTOBISANM 32 YOOCKOHAMNEHOK METOAMKOK 3 BakKyyMyBaHHSM; naujeHtam Il (OCHOBHOI) rpyny BUrOTOBASMM TUMYACOBI
KOHCTPYKLIii 3@ YAOCKOHANEHO METOAMKOIO Ta NapanernbHM 3acTOCYBaHHAM rianlypoHOBOI KUCMOTYU Ta KBEPLIETUHY.

Pe3ynkrati. 3HavyLLe NigBuLLEHHS piBHS BMICTY SIgA 3apeecTpyBany Ha Apyromy eTani —vepe3 7 4ib nicns BCTaHOBMNEHHS
TUMYacoBOi opToneanyHoi KOHCTPyKLii (p < 0,05). 3adikcyBanu BipOrigHY Pi3HWLIEO 3HaYeHb Mix nokadHukamu | i ll Ta lilll
rpyn Ha TpeTboMy eTani — p < 0,001. BiporiaHy pisHnuto 3a pisHem aktueHocTi COL y poTOBIl piauHi BUSHAUMNW MK naLieH-
Tamu | Ta lll rpynm nicns BectaHoBnenHst HOK (BignosigHo 1561,0 + 36,0 y.o./xB i 1442,0 £ 28,0 y.0./x8, p < 0,05). Ha Il eTani
BIiOMIHHICTb Mix rpynamu nopiBHsiHHSA | i |1 3a piBHem BMiCTy kaTanasu Gyna BiporiaHoto Ha piBHi p < 0,05: 6,54 + 0,26 y.0./
xBi 5,30 £ 0,41 y.0./x8 BignoBigHo; BigMiHHICTb MiX | i Il rpynamu Byna BiporigHoto Ha pisHi p < 0,01, nokasHuK katanasw Ha
Il etani y lll rpyni ctaHoBuB 4,86 + 0,48 y.0./xB. Ha Ill eTani B | rpyni cnocTtepiranu ganblue niaBULLEHHS PiBHS KaTanasu 4o
8,64 £ 0,29 y.o./x8, naujeHTn Il i lll rpynu manu siporigHo (p < 0,001) kpawwwit pesynstar — 5,33 £ 0,33 y.0./xB i 4,48 + 0,36
y.0./xB BiANOBiAHO. Ha TpeTboMy eTani opToneanyHoro NikyBaHHS B | rpyni AOCAIMKEHHS MOKa3HWK Ni30LMMY 3HU3MBCS A0
39 £ 5 y.0./x8, y nauieHTis |l rpynu cnocTepiranu ioro nigeuLLeHHs fo 75 + 6 y.0./x8, a y Ill rpyni nokasHuk cTabinisyascs,
nopisHiotoum 96 + 4 y.0./xs, p < 0,01.

BucHoBku. [loBenu epekTUBHICTE NOEAHAHOMO 3aCTOCYBaHHS YA0CKOHANEHOT METOAVKY NPOTE3yBaHHS!, Npenaparis rianypo-
HOBOI KUCTOTY Ta KBEPLIETUHY. 3Baxatoun Ha EKCEePUMEHTaNbHO-KMIHIYHI pesynbTaTy, siki OTpUMank, MOXHa CTBEPKYBaTH:
HanbinbL eheKTUBHAM € CaMe KOMMEKCHWIA Nigxia 4o npobnemy BNAvBY 3anuLLKOBOrO MOHOMEPa Ha iMyHOMeTaboniHNiA
npodifb NALEHTIB Mig Yac OpToneanYHOro MiKyBaHHS HE3HIMHUMU TMMYACOBMMU KOHCTPYKLSIMU.

KomnaeKcHbIN NoAXoA K NpobaeMe BAUAHUA 0CTaTOYHOr0 MOHOMEpA Ha
MMMYHOMeTaboAUYEeCKUIt NPOGUAD NALMEHTOB NPU OPTONEANYECKOM ACUEHHUH
HeCbeMHbIMU BPeMEHHbIMU KOHCTPYKLUAMU

A. B. Bo3HbI#, H. A. XabicTyH, A. B. Aoas, M. A. KOweHko, A. B. fipoBas

Llenb paboTbl — vccnegoBaHme KNMHUYECKON A EKTUBHOCTY MPUMEHEHNS YCOBEPLLEHCTBOBAHHON METOAWKM U3rOTOBMNEHUS
BPEMEHHbIX KOHCTPYKLMIA 1 ee CodeTaHne C annnukauvsaMy npenapara ranypoHOBOW KUCOTbl U BHYTPEHHUM NpUEMOM
KBEPLETUHA.

Matepuanb! n metoabl. [pegmeT nccnenoBaHns — potoBast XWAKOCTb, KOTOPYLO cobupan [o npenapuposanuna (I atan),
yepes 7 CYTOK Mocre YCTaHOBMEHWst BPEMEHHOM KOHCTpykumuu (Il aTan), Yyepes 14 gHel Nocne yCTaHOBMEHUS NOCTOSHHOM
HecbeMHol koHCTpyKuum (IIl aTan). B poToBOM XMAKOCTK onpeaensnm cogepxaxve sIgA u nokasartenu CoCTOSHWUS OKUCIW-
TenbHOro romeocTasa: rmyTaTvoHa BocctaHoBneHHoro (MB), cynepokempamcmyTasel (CO[l), katanasbl, ypeasbl v nusouuma.
CopepxxaHue slgA onpenensinu no MeToamnke MMMYHOEPMEHTHOTO aHanu3aa ¢ UCrnornb30BaHMEM peakTBoB «BekTop-becT».
B, CO[, katanasa, ypeasa v n13oLym 1ccnenoBaHbl B GUOXMMUYECKMX CMIOHTaHHBIX PeaKLMsX B COOTBETCTBUM C AENCTBYIO-
UMMM pekoMeHaauusMu. MNaumeHToB nogenuni Ha 3 rpynnbil: | — KOHTPOIbHast, B KOTOPOW MPUMEHSINW CTAaHAAPTHYH METOAMKY
13roTOBMNEHNS BpEMEHHbIX KOHCTPYKLMIA; Il — OCHOBHas, ANst NaLMEHTOB KOTOPON BPEMEHHbIE KOHCTPYKLMW M3roTaBnvsani
M0 YCOBEPLLEHCTBOBAHHOW METOAVMKE C BakyyMupoBaHueM; naumeHtam [l (0CHOBHOI) rpynnbl M3roTaBnmBanyt BpeMeHHbIe
KOHCTPYKLWM C YCOBEPLLEHCTBOBAHHON METOAMKOMN 1 NaparnenbHbIM NPpUMEHEHWEM rManypoHOBOM KUCIOTbI U KBEPLIETUHA.

Pe3ynkrathl. 3HaunMoe NOBbILLEHVE YPOBHSA CoAepxaHus SIgA 3apernctprpoBaHo Ha BTOPOM Tane — vepes 7 CyTok nocrne
YCTaHOBIEHWSI BPEMEHHOI opToneanyeckon KoHCTpykumm (p < 0,05). Mpu aTom 3adhmkcrpoBaHa 4OCTOBEPHAs pasHuLa 3Ha-
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YyeHun mexay nokasatenamu [ u I, [ n Il rpynn Ha TpeTbem aTane — p < 0,001. JocToBepHOe pasnuyune no ypoBHIO aKTUBHOCTH
CO[l B pOTOBOW XMAKOCTM OTMeYeHO Mexay naurertamu | v Il rpynn nocne yctanoenexns HOK (1561,0 + 36,0 y.e./MuH 1
1442,0 £ 28,0 y.e./MnH cooTBeTCTBEHHO, p < 0,05). Ha | 1 aTane pasnuune mexay rpynnamu cpasHeHust | u 1l no ypoBHto co-
LepxaHus katanassl 6bir1o JOCTOBEPHLIM Ha ypoBHe p < 0,05 — 6,54 + 0,26 y.e./MuH 1 5,30 £ 0,41 y.e./MUH COOTBETCTBEHHO;
pasHuua mexay | u Il rpynnamu 6bina goctoBepHor Ha ypoBHe p < 0,01, nokasatens katanassl Ha BTopom atane B Il rpynne
cocrasun 4,86 + 0,48 y.e./muH. Ha lll atane B | rpynne oTMeyeHo AanbHelLwee NoBbILLEHWE YPOBHS kaTanasbl Ao 8,64 + 0,29
y.e./MuH, nauuenTsl Il v Il rpynn umenun goctosepHo (p < 0,001) nyywwii pesynerat — 5,33 £ 0, 33 y.e./mMuH 1 4,48 + 0,36
y.e./MMH COOTBETCTBEHHO. Ha TpeTbeM aTane opToneanyeckoro neyveHus B | rpynne uccnenosaHns nokasarens nuaouyma
cHuauncsa go 39 + 5 y.e./MuH, y nauneHToB |l rpynnbl oTMeYeHo noBbIlLeHVe pesynbrata o 75 + 6 y.e./mun, a B Il rpynne
nokasatenb cTabunuanpyetcs 1 paBHsieTcst 96 + 4 y.e./MuH., p < 0,01.

BbiBogb!. [lokasaHa adheKTUBHOCTL COHETAHHOTO MPUMEHEHNS! YCOBEPLUEHCTBOBAHHON METOAMKMN NPOTE3NPOBAHNS U Npe-
napaToB ranypoHOBOW KUCIOTbI 1 KBepLETUHA. Ha OCHOBaHUM MOMyYeHHbIX 3KCNEPUMEHTamNbHO-KIMHUYECKNX Pe3yrnbTaToB
MOKHO yTBEPXaTb, YTO MMEHHO KOMMIEKCHbIN NOAXO0A K NpobremMe BINSHWSI OCTAaTOMHOrO MOHOMEpa Ha MMMyHOMeTabonmy-
HWiA NPOHKNb NaLMEHTOB NPY OPTONEANYECKOM NEYEHUN HECLEMHBLIMY BPEMEHHBLIMI KOHCTPYKLMSIMI SIBRISIETCS Hanbonee
3(PhEKTUBHBIM.

Comprehensive approach to the problem of the effect of residual monomer
on the immune-metabolic profile of patients with orthopedic treatment of non-removable
temporary constructions

0. V. Voznyi, N. L. Khlystun, A. V. Dolia, P. L. Yushchenko, A. V. Yarova

The purpose of this work was to study the clinical effectiveness of the application of an advanced method of manufacturing
temporary structures and its combination with the applications of hyaluronic acid and the internal administration of quercetin.

Materials and methods. The subject of the study was the oral fluid, which was collected before preparation (stage 1), 7 days
after the establishment of the temporary structure (stage Il), 14 days after the installation of permanent non-removable structure
(stage Ill). In the oral fluid, the level of sIgA content and indicators of the state of oxidative homeostasis: reduced glutathione
(RG), superoxide dismutase (SOD), catalase, urease and lysozyme were studied. The level of slgA content was determined
using the technique of immunoassay analysis using Vector-Best reagents. RG, SOD, catalase, urease and lysozyme have
been investigated in biochemical spontaneous reactions, in accordance with the recommendations of existing methods. All
patients were divided into 3 groups: | — control group, which used the standard methodology for the manufacture of temporary
structures; Il — the main, for patients whose temporary structures were made according to an improved technique with evac-
uation; for the patients of the Ill (main) group temporary structures with the advanced technique and the parallel application
of hyaluronic acid and quercetin were made.

Results. Significant increase in the level of sIgA content was registered at the second stage — 7 days after the establishment
of a temporary orthopedic construction (P < 0.05). At the same time, the reliable difference between the values of the indicators
of land Il, I and Ill groups at the third stage was recorded — P < 0.001. Significant differences in the level of activity of SOD in
oral fluid were achieved between patients of groups | and 1l after the establishment of NOCs (respectively (1561.0 £ 36.0) c.u./
min and (1442.0 £ 28.0) c.u./min, P < 0.05). At Il stage, the difference between the groups of comparison | and Il by the level
of catalase content was reliable at the level P < 0.05 — (6.54 + 0.26) c.u./min and (5.3 + 0.41) c.u./min, respectively, while
the difference between | and Ill groups was reliable at P < 0.01, the catalase index at the Il stage was(4.86 + 0.48) c.u./min in
the third group. At the third stage, in the It group, there was a further increase in the catalase to (8.64 + 0.29) c.u./min, while
the second and third group of patients had a significantly (P < 0.001) better result — (5.33 + 0.33) c.u./min and (4.48 + 0.36)
c.u./min, respectively. At the third stage of orthopedic treatment in the | group the lysozyme index is reduced to (39 % 5) c.u./
min, whereas in patients of group Il there is an increase in the result to (75 £ 6) c.u./min, and in Il group it is completely
stabilized, equaling (96 + 4) c.u./min, P < 0.01.

Conclusions. Thus, by combining the use of the advanced prosthetic technique and the preparations of hyaluronic acid and
quercetin, we have proved the effectiveness of this method and on the basis of the experimental and clinical results, we can
safely assert that it is a complex approach to the problem of the effect of residual monomer on the immune-metabolic profile
of patients with orthopedic treatment of non-removable temporary constructions to be the most effective.

Yenix opToneanyHoro nikyBaHHA nawieHTiB i3 Aedekta-
MU TBEPAMX TKaHUH 3y6iB i 3yOHUX psgiB 3anexuTb Big
BiANOBIAHOCTI 06paHOi KOHCTPYKLIT 3ybHOro npotesa Ta
noka3aHb [0 10r0 BUKOPWUCTaHHS B KOHKPETHI KMiHIYHIN
cuTyaui. HaivacTille Ans BiGHOBINEHHS YaCTKOBOI BTpaTH
KOpOHKM 3y6a Ta obmexeHux aedekTiB 3yOHuX psais
BMKOPUCTOBYOTb HE3HIMHI KOHCTPYKLi 3yOHUX npoTesiB
[3]: cyuinbHONWTI, MeTanokepamiyHi, METanonnacTMacosi
1 METANOKOMMO3WUTHI KOPOHKM, MOCTOMNOAIOHI NpoTesu.
Mig yac nikyBaHHA HE3HIMHUMMW OPTOMEANYHUMU
koHcTpykuismu (HOK) akTyanbHUM € 3acTocyBaHHS
TumyacoBux kopoHok (TK) ana apgantauii npotesHoro
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noxa, BiAHOBNEHHS (YHKLIT XYBaHHA Ta MiABULLEHHS
SIKOCTi XUTTS NaUIeHTIB yXe Ha eTanax nikyBaHHs [1].
OpHak 3aCTOCyBaHHS akpunoBuUX MnacTMac Ans BUro-
ToBMeHHS TK MoXe HeraTMBHO BRnMBaTK SIK HA CTaH
€nm3oBoi 060MnoHkK nopoxHUHM pota (COMP), Tak i Ha
npouec apantauii fo HOK [8]. Y ubomy acnekTi Baxnu-
BVM € BMICT 3a5MLLKOBOrO MOHOMepa (3M), ockinbku, sk
BiJOMO 3 eKCrepUMEHTanbHUX i KNiHIYHUX JOCHigXeHD,
metunmetakpunat (MMK) € ricTOTOKCUYHOK PEYOBUHOKD
[5,7]. BeaneyHwnii piseHb 3M BU3HA4AETHCA BIANOBIAHNM
ISO [CtomaTonoris. MixxHapogHuii ctaHgapT: ISO 10477-
92.], a BnnmB MMK Ha byHKLiOHanbHUI CTaH eniTenito

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

Key words:

crowns, residual
methylmethacrylate,
immunometabolic
profile, secretory
immunoglobulin

A, glutathione,
catalase, superoxide
dismutase, urease,
lysozyme.

Pathologia
2019; 16 (2), 262-269

263



264

OpuriHaAbHI AOCAIAXKEHHS

COTIP mosxe byTV KOHCTATOBAHO Ha MigcTasi iMyHoMeTa-
BoniyHnx nokasHukiB. HaibinbLL 3HaYyLLMM € BNAMB Ha
(hepmeHTaTVBHMI NaHLtor okucHoro romeoctasy (OF), 60
BiJOMO, LU0 TOKCUYHWI BNAVB NEpeaycimM peanisyerbes
BHaCMigOK NPUOYLLIEHHS aKTUBHOCTI (DEPMEHTIB i 3MiHW
piBHSI BMICTY CEKpeTopHoro iMyHornobyniHy (slgA) [2,8].
Omxe, BOOCKOHanNeHHs TepMiHiB peabinitauii nauieHTis,
AKi OTpUManH nikyBaHHs 3 BukopucTaHHsam HOK, Ha eTa-
nax KoTporo 3actocoBaHi TK, NoB’si3aHe 3i 3MEHLLEHHAM
piBHsa 3M [4,5,14].

HesBaxatoum Ha YmManuii Nporpec y po3pobneHHi
HOBMWX METOZIB MiKyBaHHS, CRid Bif3HauMTK, LLIO YacToTa
M TSKKICTB ricToToKCyHOrO BBy MMK He 3HWKyHOTbCS.
Lli o6cTaBMHM BU3HAYaOTb HEOOXIOHICTb NPOAOBKEHHS
MOLUYKY HOBWX, ePEKTUBHILLKMX CNOCOBIB MikyBaHHS.

3ananbHi npouecn B iCHax 4acTo MOKa3ykTb 3HN-
XeHHs B6ap’epHoi Ta 3ax1CHOI (hyHKLUIN i eniTenianbHoOro
nnacra BHACMi[OK NOPYLUEHHS LLiNIbHUX MKKNITUHHWUX
KOHTaKTiB, LLIO 3yMOBITHOE MPOHNKHEHHSI XBOPOOOTBOPHIMX
areHTiB, TOKCUHIB, NoLUMpeHHs BakTepil [9]. 3Baxaroum
Ha Te, L0 OCHOBY MDKKMITMHHOMO MaTpUKCy CTaHOBUTb
rianypoHoBa KUCIOTa, 3yMOBIHOKYM MPOSIB YNCIIEHHKX
YHKUIA CNOMYYHOI TKAHWUHKU, MOXIIMBUM BBaXarTb
BUKOPUCTaHHS ii NapOLOHTONPOTEKTOPHUX BIACTUBOC-
Tel wnaxom cTabinisauii MiKKNITVHHOI peyoBuHH. [a-
NYpPOHOBA KMCIOTa — OCHOBHWIA KOMMOHEHT CMOMy4HOY,
enitenianbHOi Ta HEPBOBOI TKaHMWH, O HaNEXWTb OO
rpynu rmiko3aMiHrmikaHiB, sika 3aBAAKM (i3UKO-XiMIYHUM
BMacTMBOCTSIM 3abe3nedye nposiB BinbLiocTi il dyHKLN,
30KpeMa CTPYKTYpOYTBOPHOBaNbHOI, perynsii KniTMHHOro
andepeHLtoBaHHS, TPOGIYHOT, TPAHCMOPTHOI [6,16].

[NaToreHeTU4HNI 3B’A30K BiflbHOPaAMKANbHOIO OKUC-
NEHHS 3 PO3BUTKOM THTBITY BW3HAYae 3acTOCyBaHHS
AHTWOKCWAAHTIB Ta aHrionpoTEKTOPIB Y MiKyBaHHI 3ananb-
HUX NpoLeciB. BUKOPUCTaHHS KBEPLIETUHY, O 30aTHUIA
MPUrHivyBaTK aKTUBHICTb rianypoHifasu, 3HUXyBaTu
TKaHUHHY MPOHWKHICTb, Yy MOEQHAHHI 3 rianypoHOBO
KCOTO NEPCMEKTUBHE $IK ankTepHaTUBHWIA Croci6 ni-
KyBaHHS! 3ananbHyX NpoLIeCiB NapodoHTa pisHOi eTionorii.

Merta po6otu

[JocnigpkeHHs! KNiHIYHOI €heKTUBHOCTI 3aCTOCYBaHHS
YOOCKOHANEeHOi METOAMKN BUFOTOBMEHHSI TUMYACOBUX
KOHCTPYKLIN Ta ii noeaHaHHs 3 annikaujisamy npenapary
rianypoHOBOT KUCIIOTW Ta BHYTPILLHIM MPUAMaHHSAM
KBEPLIETVHY.

Martepianu i meToAU AOCAIAKEHHA

[ocnigpxeHHs 3aiicHUNM Ha kadpeapi OpToneanyHoI CTo-
MaTonorii YHIBEpCUTETCHKOTO CTOMATONOMYHOTO LIEHTPY
XapKiBCbKOro HaLlioHaNbHOMO MEANYHOrO YHIBEPCUTETY.

[leoHTONOriYHI acnekTn BUPILLEHI 3rigHO 3 YUHHUM B
YkpaiHi 3aKoHO4aBCTBOM, 3aKOHOM YkpaiHu «[po nikap-
cbki 3acobuy, 1996, cT. 7, 8, 12, npuHumnamu ICH GCP
(2008 p.), Hakazom MO3 Ykpainu Ne 690 Big 23.09.2009
«[Mpo 3atBepaxeHHs NpaBun NPoBeAeHHS KMiHIYHMX
BUNpobyBaHb Ta EKCrepTn3n Matepianis KniHiYHUX BU-
npo6yBaHb i TUNOBOIO NOMNOXEHHS NPO KOMICito 3 MMTaHb
ETUKN» 3i 3MiHaMK Ta JONOBHEHHSAMM; [€NbCIHCLKOLO Ae-
Knapauieto BcecBiTHbOI MeguyHoil acouiauii. [JocnimkeH-
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HS BUKOHaMNM 3 MiHiManbHWMW MCUXOIONYHAMU BTpaTamm
3 6oky naujeHTis. MauieHT Bynn NOBHICTIO iHPOPMOBaHI
npo METY Ta METOAN AOCTIMKEHHS, NOTEHLINHI KOPUCTD i
PU3MK, @ TaKOX MOXIIMBUIA AMCKOMJIOPT Mg Yac AiarHoc-
TUKW Ta NikyBaHHs. BUKOHaHI BCi €TWYHI BUMOTY LLOZO
NiATPMMKM KOHMIAEHLINHOCTI iHhopmalLii, LLIO OTpMMaHa
B NpoLieci focnimkeHHs. PoboTta posrmsHyTa Ta yxBaneHa
komicieto 3 BioeTukn XHMY MOS Ykpainu.

[ns nocsrHeHHs MeTV 0BCTEXMMM Ta BUKOHAMM OPTO-
neanyHe nikyBaHHs 90 nauieHTiB i3 fedekTamu TBEpAnX
TKaHWH 3y6iB i 3ybHUX psAgiB. MpeoMeToM JocnimKeHHs
6yna poToBa pigvHa, sKy 3bupanu Ao npenapyBaHHs
(I etan), yepes 7 gib nicns BCTaHOBMEHHS TUMYaCOBOI
koHcTpykuii (Il etan), yepes 14 ai6 nicnsi BCTAHOBNEHHS!
MOCTiHOT He3HIMHOI KOHCTPYKU (11l eTan). Y poTosin pigu-
Hi JocnimkyBany BMICT SIgA Ta NOKa3HUKM CTaHy OK1CHOTO
romeocTasy: rnyTartioH BigHoBrnenun (MB), cynepokcua-
ancmytasy (CO[), katanasy, ypeasy, nisouym. Bmict sigA
BU3HAYanu 3a METOAMKOK iIMyHODEPMEHTHOTO aHaniay,
BMKOPUCTOBYOUM peakTnsn «Bektop-bect». B, CO[,
kaTanasy, ypeasy Ta Ni3oLuM JOCTiIKeHO B GioXiMivHNX
CMOHTaHHMUX peakLjisix 3a YHHUMMU pekomeHdaLismm [15].

Ycix naujieHTis noginunu Ha 3 rpynu: | — KOHTPOnNbHa, B
SIKil 3aCTOCOBYBany CTaHAAPTHY METOAVKY BATOTOBEHHS]
TUMYacOoBUX KOHCTPYKLN; || — OCHOBHA, ANst NALEHTIB SIKOI
TUMYaCcOBi KOHCTPYKLi BUTOTOBMSNN 3@ YAOCKOHANEHO0
METOAVKOIO 3 BakyyMmyBaHHsM; nauieHtam |l (ocHoBHOT)
TPYn1 BUrOTOBMSANM TUMYACOBI KOHCTPYKLi 3a ya0CKO-
HaneHoK MEeTOAMKOW, napanerbHUM 3acTOCyBaHHSM
rianypoHOBOI KUCMOTN Ta KBEPLIETUHY.

PotoBy piauHy 36upanu Hatwecepue npotsrom 1
XBWIIMHU B PAHKOBUIA Yac Nicns nonepeaHboro onosicky-
BaHHS1 MOPOXHUHK POTa BOAOMPOBIZAHOK BOZOH.

®opmyBaHHs 6a3n AaHWX 3a pesynsratamu 4ochi-
[bKeHb 3piricHioBanu y nporpami Microsoft Excel, 2007.
CraTucTuyHe onpautoBaHHA pesynbraTiB JOCMimpKeHb
3AiiCHMNM 3a AOMOMOTOH0 NakeTa nporpam Statistica v. 8.0
for Windows (StatSoft Inc., NeAXXR712D833214FANS5).
PospaxoByBanu cepefHboapudMeTuyHe 3HaYeHHS
KINbKiCHMX NMOKa3HWUKIB, L0 HaBeaeHi B TekcTi sk M + m,
e M — BubipkoBe cepeaHe, m — noxubka cepeaHboro.
FAKiCHI Noka3HWKKM (4acToTa BUNMYYEHHS) BUpaXanu y
NPOLeHTHOMY CMiBBIAHOLLEHHI. B ycix npoueaypax cta-
TUCTUYHOTO aHanidy po3paxoByBant JOCATHYTHI PiBEHb
3HaYyLLOCTi (p), KPUTUYHWIA PiBEHb 3HAYYLLOCTi B3ATO Ha
pisHi 0,05. MepeB.ipky rinoTe3u Npo piBHICTb reHepanbHNX
cepenHix y ABOX rpynax, siki MopiBHIOBany, BUKOHanNM 3a
[0MNOMOrOH HenapameTpUYHOro Kputepito MaHHa—YiTHi
ANs HesanexHux Ta BinkokcoHa ans 3anexHux Bubipok,
MPOLIEHTHI CMiBBIQHOLLEHHS — 32 JOMNOMOTO KpUTEPIto
X-kBagpar [7,8].

PesyAbTati

YpockoHaneHHs METOAWKK NikyBaHHA 6asyBanocs Ha
i3M4HOMY, TEXHONOTYHOMY Ta KiHIYHOMY 3aXUCTi Npo-
TE3HOro Noxa Ans NPoiNaKkTUKM YCKIaaHeHsb i NiaBULLEH-
Hs1 NCKUXOMOriYHOI aganTauii nauieHTa 1 MopdonorivHoi
aAanToBaHOCTI MPOTE3HOTO NoXa.

Ha etanax nikyBaHHs BU3Ha4anm imyHometaboniyHi
nokasHuku (mabn. 1). Bmict sIgA (puc. 1) po npenapy-
BaHHs (I eTan) BapitoBaB y Mexax Big 0,648 + 0,031 mr/mn
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Tabnuus 1. ImyHomeTabonivHWiA Npodinb nawieHTIB Ha eTanax OpTONeaNYHOro NikyBaHHS 3anexHo Bifg 06paHoi MeToauKM

Moka3HWKM Ta eTanu nikyBaHHA

KniHi4Hi rpynu nauiexTis

| — KOHTponbHa rpyna Il - ocHoBHa Il - ocHoBHa (yAoCKoHaneHa
(cTanpapTHa meToamka), n = 30 (ymockoHaneHa metoauka), n = 30 meToAmka + K + kBepueTuH), n = 30

sigA, mr/mn | etan 0,656 + 0,022

Il etan 0,789 £ 0,021

Il etan 0,852 + 0,050
B, y.0./xB | eTan 23614

Il eTan 29,1+0,9

Il etan 33514
COf, y.o./x8 | eTan 1410,0 £ 53,0

Il etan 1491,0 £+ 49,0

Il eTan 1561,0 + 36,0
Karanasa, y.0./x8 | etan 412+0,31

Il eTan 6,54 + 0,26

Il etan 8,64 + 0,29
Ypeasa, y.0./xB | eTan 0,31+0,02

Il eTan 0,44 + 0,03

Il etan 0,68 + 0,01
Nizounm, y.0./x8 | eTan 54+6

Il etan 48+3

Il etan 3915

0,648 + 0,031 0,669 + 0,040
0,709 + 0,029 0,691+ 0,032
0,710 £ 0,022 0,670+ 0,018
242+12 238+11
27,1£11 242+12"
27,3+0,82 239+09°
1428,0 + 38,0 1431,0£41,0
1467,0 £ 42,0 1451,0 £ 39,0
1472,0 £ 51,0 1442,0£28,0°
4,20 £ 0,54 4,18 £0,39
530+041¢ 4,86+048"
533+0,33? 4,48+0,36°
0,32 £0,02 0,29+0,03
0,28 +0,01" 0,27 0,04
0,22+0,012 0,120,023
61+4 51+4
68+7* 72+53
75162 96 + 436

4 p<0,01 mix | Ta lll rpynoto; % p < 0,001 mix | Ta Il rpynoto; % p < 0,001 mix | Ta Il rpynoto; 4 p < 0,05 mix | Ta Il rpynoto; % p < 0,05 mix | Ta Il rpynoto; & p < 0,01 mix |1 Ta Il rpynoto.

fo 0,669 + 0,004 mr/mn i BiporigHO He Bigpi3HABCS Y
rpynax naujenris (p > 0,05).

3HauyLLe niaBuULLEHHS PiBHS BMICTY SIQA 3apeecTpy-
Banv Ha Apyromy etani —yepe3 7 4i6 nicnst BCTaHOBMNEHHS!
TMMYaCOBOI OPTONEANYHOI KOHCTPYKLIi (p < 0,05). Tak, y
navuieHTiB KOHTPOILHOI rpyni 3adikcyBasnu nigBULLEHHS
nokasHuka Big 0,656 = 0,022 mr/mn go 0,789 £ 0,021
mr/mn, a B Il Ta lll rpynax nauieHTiB BiporigHi 3MiHW He
BusiBunu. Micna sctaHoeneHHss HOK (Il etan) 3ape-
€CTpyBanu NpodOBXEHHS 3pOCTaHHA piBHA SIgA Bif
0,789 + 0,021 mr/mn go 0,852 + 0,05 mr/mn. Y naujieHTis
Il rpynu NOKasHMKY 3anULLMANCS Malike Ha TOMY CamoMy
piBHi—0,710 £ 0,022 mr/mn, a B nauiexTis |l rpynu piBeHb
slgA 3nmamees o 0,670 + 0,018 mr/mn, ane HeBiporigHo,
p>0,05.

AHania metaboniyHMX NOKA3HWKIB, L0 XapaKTepu-
3yl0Tb CTaH hepmeHTaTvBHoOro nadutora O, gaB MOX-
NUBICTb BUSIBUTU, LLO BMICT ['B (puc. 2) y poToBIli pianHi
3anexHo Bif eTany OpTONEANYHOro MiKyBaHHSA TaKoX
3MiHIOBaBCH.

Tak, y nauienTis | rpynu BmicT B noetanHo 3poctas
(23,6 £ 1,4 yo./xB; 29,1+ 0,9 yo./x8 33,5+ 1,4 yo0./xB
BiANOBiAHO). Moka3HWkyM nauieHTis |l rpynu Ha gpyromy Ta
TPeTbOMY eTanax Maimxe He BigpisHstoTbea — 27,1 + 1,1
y.0./x8 27,3 £ 0,8 y.0./xB BignosiaHo, a y Il rpyni 3ape-
€CTPOBAHO 3HWKEHHS BMicTy B go 23,9 + 0,9 y.0./xs.
3adpikcyBanu BiporigHy pisHMLIO 3Ha4Y€Hb MiX MOKa3HM-
kamm | i Il Ta I'i Il rppyn Ha TpeTbomy eTani — p < 0,001,
L0 MOXHa MOSICHUTW 3MEHLLEHHSIM TOKCUYHOTO BINBY
3a/MLLKOBOrO MOHOMEpa Ta Aieto NOeaHAHHS rianypoHo-
BOI KUCIOTW Ta KBEPLIETHHY.

Y pesynerari gocnimkeHHs pisHs aktueHocTi COL (puc.
3) Ha eTanax opTONeaNYHOrO MiKyBaHHS 3aNeXHO Bif METO-
[WVIKV NPOTE3yBaHHS, LLIO 3aCTOCYBanu, BUSIBUMM: MOKa3HWK
BapitoBaB y Mexax Big 1410,0+ 53,0 y.0./x8 5o 1431,0+41,0
Y.0./XB i Ha NepLIOMY eTani BiporigHO He BiapIi3HSBCS.

Ha Il eTani npotedyBaHHs BiAMIHHOCTI MiX rpy-
namu NopiBHSAHHA 3a piBHeM akTtuBHocTi COL 6ynu
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6inblwmmm (p > 0,05). Hagani B | rpyni TeHaeHuis oo
3pocTaHHs 3bepiranacs, Ha lll eTani nokasHuk cTaHOBMB
1561,0 £ 36,0 y.0./xB, a nokasHukm |l rpynn marxe He
3MiHunues i ctaHoeunn 1472,0 + 51,0 y.o./x8 Ha lll
etani. Wogo Il rpynwn, To cnoctepirany 3MeHLLEHHS
aktusHocTi CO[ Big 1451,0 + 39,0 y.0./x8 Ha Il eTani
[0 1442,0 + 28,0 y.0./xB Ha |l eTani. BiporigHy pisHuuo
3a piBHeM akTuBHocTi CO[l y poTOBIl pianHi BU3HaUU-
nm Mix nagieHtamu | Ta lll rpyn nicns BCTaHOBREHHS
HOK (1561,0 + 36,0 y.o./xB i 1442,0 + 28,0 y.0./xB
BignosigHo, p < 0,05). Lle cBiguMTb Npo NO3NTUBHUIA
BMMNB YAOCKOHANEHOI MeTOAMKM BUrOTOBNEHHS TK i3
No€eaHaHUM 3aCTOCYBaHHSIM rianypoHOBOI KUCIOTH Ta
KBEPLIETVHY LWOA0 3MEHLLIEHHS METabomMiYHMX NposiBIB
AesaganTadii Ha pisHi Or.

JocnimkeHHs BMICTY kaTanasu (puc. 4) B pOTOBIN
PiovHI NauieHTiB Ha eTanax nikyBaHHs 3anexHo Big 3a-
CTOCOBYBaHOI METOAVKM NPOTE3yBaHHS NOKa3aro: piBeHb
(hepmeHTy BapitoBaB y mexax Big 4,12 + 0,31 y.0./x8B go
4,20 £ 0,54 y.0./xB Ha | eTani 1 BiporigHo He Bigpi3HsBCS
B YCiX rpynax CroCTepeXeHHs.

Ha Il etani BigmiHHicTb MiX | Ta Il rpynamu nopiBHSHHA
3a piBHeM kaTanasu byna BiporigHoto Ha piBHi p < 0,05:
6,54 + 0,26 y.0./x8 i 5,30 £ 0,41 y.0./xB BiANOBIQHO;
BiZMiHHiCTb Mix | i Il rpynamu Gyna BiporiaHoo Ha piBHi
p < 0,01, nokasHwk katanasu Ha Il etaniy Il rpyni cTa-
HoBwB 4,86 + 0,48 y.0./x8. Ha Il eTani B | rpyni Hagani
crocTepirany nigBuLLIEHHS piBHS kaTanasw 4o 8,64 0,29
y.0./xB, nauientu Il i Ill rpyn manw siporigHo (p < 0,001)
Kpawwun pesynsrat — 5,33+ 0,33 y.0./xB 14,48+ 0,36 y.0./
XB BignoBigHo. Llen ¢hakT cBiguuTh Npo MakcumanbHe
306iNbLUEHHS BMICTY kaTanasw B NawuieHTiB ycix rpyn nicns
ikcauii TK, Wwo gae MOXNMBICTb BU3HAYNTU caMe Lew
hepMEeHT 5K 0aUH i3 HaMbiNbLL iHOPMaTUBHUX iHAVKA-
Topi pearyBaHHsi COIMNP Ha piBeHb 3M.

AHania piBHs ypeasu (puc. 5) y poToBiii piauHi navj-
€HTIB MOKa3aB BIiZCYTHICTb BiporigHOi pisHWui Ha | eTani
NpOTe3yBaHHSI.
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Puc. 1. PiBeHb sIgA Ha etanax
OpTONEeANYHOTO NiKyBaHHS 3anexHO
Bif METOAMKY NiKyBaHHS.
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o

1 eTan 2 etan 3 eTan

40 Puc. 2. PiBeHb B Ha eTanax opto-
NeANYHOrO MiKyBaHHS 3aneXHO Bif
35 METOAMKM NiKyBaHHS.
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H | rpyna
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1600 Puc. 3. Pisenb CO[l Ha etanax
OPTONEAVYHOTO JTiKyBaHHS! 3aNeXHO
1550 BiZy METOAMKI NiKyBaHHS1.

1500
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1400 m il rpyna

1350
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10 Puc. 4. PiseHb kaTanasu Ha eTanax
OpTONEAMYHOrO MiKyBaHHS 3aNeXHO
Bif, METOAMKN NiKyBaHHS.

W | rpyna
Ol rpyna
mlll rpyna

Katanasa, y.0./xB
o N B [}

1 etan 2 etan 3 etan

08 Puc. 5. PiBeHb ypeasu Ha etanax
OpTONeANIHOTO NikyBaHHS 3aneXHO
0,7 Bif} METOAVKM NiKYBaHHS!.
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120
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40

Jlisouum, y.o0./xB

20

1 eTan 2 etan

OnHak yxe Ha |l eTani Big3Hauvnu BiporigHy BigMiH-
HicTe Mix | i Il Ta mix | i Il rpynamun nauieHTiB Ha piBHi
p <0,01. Tak, nokasHuku | rpynu ctaHoumu 0,44 + 0,03
y.0./xs, I1-0,28 £ 0,01 y.0./x8, a lll - 0,27 £ 0,04 y.0./xB.
Ha Il eTani npoTe3yBaHHS B NALiEHTIB KOHTPOMBHOI rpynu
BMICT ypeasyu NpofoBXyBaB 36iMbLLUyBaTHCS Ta CTAHOBUB
0,68+ 0,01 y.0./xB, ay nauienTis Il i Il rpyn cnoctepiranm
3MeHLUEHHs nokasHuka 10 0,22 0,01 y.0./xi0,12 £ 0,02
y.0./XB BignoBigHo. BiporiaHy pisHuLIo 3a piBHEM ypeasu
B POTOBIl piguHi BcTaHoBMAM Mixk navieHtamu lill Ta lilll
rpyn Ha TpeTboMy eTani Ha piBHi p < 0,001, Lo cBigYMTH
NpO NO3UTUBHUIA BMIIMB 3aNpornoHOBaHNX METOAIB Miky-
BaHHS Ha cTaH dhepmeHTaTuBHoro naHuora Or.

PiBeHb nisoummy (puc. 6) Ha | eTani gocnimkeHHs
BapitoBas Bif 51 + 4 y.0./xB 4o 64 + 4 y.0./xB i BiporigHoO
He BiApi3HABCA B YCiX rpynax gocnigpkeHHs. Ha gpyromy
eTani 3acikcysanm BiporigHy (p < 0,05) BiAMIHHICTb Mix
| Ta Il rpynoto, 3HaveHHs skux cTaHoBuM 48 + 3 y.o./
XB i 68 + 7 y.0./xB BigNoBigHO, @ TaKoX BiAMIHHICTb Ha
piBHi p < 0,001 mix | Ta lll rpynoto, ockinbky NOKa3HUK
Il rpynn popiBHioBaB 72 + 5 y.0./xB. Ha TpeTbomy eTani
OpTONEeanYHOrO fikyBaHHSA cUTYaLis B | rpyni LOCTImKEHHS
noripLuyBanach Hagari, NOKa3HUK Ni3oLyMy 3HWXXyBaBCS
fo 39 £ 5 y.0./x8, a B naujeHTis |l rpynu cnoctepiranu
1oro nigeuLLeHHs fo 75 £ 6 y.0./xs; y Il rpyni Bu3Haumnm
crabinisavjto nokasHnka — 96 + 4 y.0./xs.

Omxe, 3achikcyBany BiporigHy BiAMIHHICTb MK nokas-
Hukamu | Ta Il rpynoto i | Ta Il rpynoto Ha pisHi p < 0,001, a
Takox Mix |1 Ta lll rpynoto Ha pisri p < 0,01, Lo NepekoHIBO
CBI4MTb MPO NepeBary KOMMIEKCHOTO JikyBaHHs! i3 3aCTocy-
BaHHSAM YO0CKOHANEHOI METOAVKY i3 NaparerbHAM 3acTo-
CyBaHHSIM Npernapary riarypoHOBOI KUCIOTY Ta KBEPLIETUHY.

06roBopeHHA

Y nonepegHix JOCMiMQKEHHSX, WO CnpsMOoBaHi Ha nig-
BULLIEHHS SKOCTI NiKyBaHHA TUMYacOBUMU HE3HIMHUMU
KOHCTPYKLisiMM 3yOHUX MpOTesiB, BYBYan BNIvB MeTo-
AMKM npenapyBaHHa Ha iMyHomeTabonivyHuii npodinb
nauieHTiB | 3anexHiCcTb Noro Bif 06CsAry NpoTe3yBaHHs
[2,10]. BusiBunu, Lo 3acTocyBaHHS METOAMKM Npenapy-
BaHHS 3 CUMBOINOM YCTYNy Ja€ MOXMMBICTb OTPUMATK
He TiNbKW BUCOKUIA €CTETUYHWMI eqekT, ane N LoBoni
AKiCHy 6ionoriyHy iHTerpavito He3HIMHMX OpTONEaUYHUX
KOHCTPYKUiN y 3ybowlenenHy cuctemy. Ane 3i 36inb-
LUEHHAM OfMHWLIb KOHCTPYKLii KOMMeHcaTopHa peakLis
OpraHi3amy noegHyeanacs 3 Yumanum NigBULLEHHAM
PiBHSI CEKPETOPHOTO iMyHOrMoByniHy, Lo CBIigYMTL Npo
iCTOTHiLLi iMyHOMeTabonivHi 3MiHW Ta BU3Ha4ae noTpeby
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Puc. 6. PiBeHb nisounmy Ha eTanax
OPTONEANYHOTO NiKyBaHHS 3aNeXHO

Bifl METOAMKM NiKyBaHHS.

m|rpyna
oIl rpyna

|l rpyna

3 eTan

B 3aCTOCYBaHHi aHTMOKCUAAHTHWX 3acobiB, Lo i BU-
3HauMno HeobXigHICTb HacTynHUX pocnimkeHb [11-13].
Y3aranbHeHui aHania imyHomeTaboniyHux 3MmiH y navi-
€HTIB rpyn JOCTIIXEHHS Ha eTanax NikyBaHHs NMokasas,
LU0 MOPIBHSIHO 3 MOYATKOBMMM MOKa3HWKaMu Ha [pyromy
eTani (nicns BctaHoBneHHs TK) BinOyBaeTbes 30inbLUeH-
HS1 BMICTY Malie BCiX MOKa3HWKIB, LLIO XapaKTepuayoTb
akTmBauito hepmeHTatueHoro naHuora O COTMP. Han-
6inbLL iHpopmaTUBHUM € 3BiNbLIEHHSI BIGHOCHOTO PIBHS
kaTanasu sk iHgukaTopa (yHKLioHanbHOi nepebynosu
Ta akTuBaLii hepMeHTaTMBHOMO naHutora. Ha Tpetbomy
eTani (nicns BctaHoBneHHs HOK) HanbinbLu iHdopmaTme-
HUMK € 3MiHK piBHA BMICTY B i nisoummy. BigsHauumo,
L0 B KOHTPOSbHIN rpyni nauieHTiB (i3 3aCTOCyBaHHSAM
CTaHOapTHOI METOAMKM) pesynbTaTh 3a BCiMa napame-
Tpamm NOripLUyBanmcs 3 KOKXHUM HACTYMHUM eTanoM, nig
Yac 3aCcTOCYyBaHHS YAOCKOHANEHOT METOAVKM NOKa3HMKM
BiporigHo Oynu cTabinbHiWMMK, a Npy AoAaBaHHi 4o yao-
CKOHarneHoi MeToavK Npenaparis rianypoHOBOI KUCIOTK
Ta kBepueTuHy, To6T0 y Il rpyni, 3adpikcyBanm no3uTmBHY
[VMHaMIKy 11 ocTaTouHy cTabinisaito npouecis Or.

BucHoOBKHM

1. Ha pi3Hux eTtanax opToneauyHoro MikyBaHHs
3AiICHUNM NOPIBHSAMbHE OLHIOBaHHS iMyHOMeTaboniy-
HOro MPOMisio NaLieHTIB, SKUX NOLINMAN Ha TPU rpynu:
Y NepLUin rpyni niKyBaHHA BMKOHANM 3a CTaH4APTHOW
METOAVKOR, Y APYrili — 32 YAOCKOHANEHO, Y TPETiN — 3a
YOOCKOHANEHO METOAVKOK Ta LOAATKOBUM 3acTOCy-
BaHHSAM rianypOHOBOI KUCMOTU Ta KBepLEeTUHY. Bussnnu
He3adoBiNbHI pe3ynsTaTy Ta NiABULLEHHS MOKa3HWKIB
iMyHomeTaboniyHoro npodinto B navieHTis | rpynu.

2. lLnsixom NoeaHaHOro 3acTocyBaHHs yOooCKOHane-
HOI METOAMKM NPOTE3YBaHHA Ta Npenaparis riaflypoHOBOT
KUCTOTY Ta KBEPLIETUHY AOBENMN HalBINbLLy eheKTUBHICTb
LbOro metogy. Ha oCcHOBI ekcnepuMeHTanbHO-KIiHIYHNX
pe3ynkTaTiB MOXHa CTBEPXYBATU, L0 CaMe KOMMIIEK-
CHUI niaxia Ao npobnemy BNnMBY 3aULLKOBOTO MOHO-
mepa Ha iMyHoMeTabonivHMIn Npodinb NauieHTis nig vac
OPTONEANYHOrO NiKyBaHHS HE3HIMHUMMW TUMYacOBUMU
KOHCTPYKLiSIMM € HaibinbLL edeKTUBHUM.

MepcnekTBM noganbLUMX AOCHIMKEHD i3 NUTaHb
KOMMMEKCHOI Tepanii Ha eTanax OpTONeAu4HOro niky-
BaHHS OY4EeBMHI 1 MOB'A3aHi 3 BUBYEHHAM NOEOHAHOTO
3aCTOCYBaHHS MpenapariB rianypoHOBOI KUCMOTY Ta
KBEpLIETVHY Ha afjanTaLito NPOTE3HOTO OXa Mpy NPoTe3y-
BaHHi 3HIMHUMW OPTONEANYHUMY KOHCTPYKLIISIMW Ta BNAWB
Takoro MeToAy NiKyBaHHS Ha SKICTb XWUTTS NaLieHTiB.

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

267



OpuriHaAbHI AOCAIAXKEHHS

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

Haaifwaa ao peaaxuii / Received: 24.04.2019
Micas poonpauroBaHHs / Revised: 14.05.2019
MpuitHato po Apyky / Accepted: 31.05.2019

BiaomocTi npo aBTOpIB:

BosHuii 0. B., A-p MeA. Hayk, AOLIEHT, 3aB. kad. TepaneBTUUHOI,
OPTONEAUYHOI Ta AUTAYOT CTOMATOAOTT, 3anOopi3bKIi AepXKaBHUI
MEeAMYHUI YHIBEPCUTET, YKpaiHa.

XACTYH H. A\., KaHA. M€eA. HayK, aCUCTEHT Kad. CTOMATOAOTIi,
XapKiBCbKWUM HaLOHAABHWIA MeAUYHWIA YHIBepCUTeT, YkpaiHa.
Aons A. B., KaHA. MeA. HayK, aCUCTEHT Kad. OPTONEANYHOT
CTOMaTOAOTi, XapKiBCbKUI HaLLiOHAaAbHWUI MEAUYHUIA YHIBEPCUTET,
YkpaiHa.

tOweHKo M. A., KaHA. MeA. HayK, aCUCTEHT Kad. opToneAnyHoI
CTOMaTOAOT i, XapKiBCbKMI HaLLiOHAaAbHWUI MEAUYHUI YHIBEPCHTET,
YkpaiHa.

fipoBa A. B., KaHA. MeA. HayK, aCUCTEHT Kad. opToneAnyHoI
CTOMaTOAOT i, XapKiBCbKMI HaLLiOHAAbHWUI MEAUYHUI YHIBEPCHTET,
YkpaiHa.

CBepeHus 06 aBTOpaXx:

BoaHblit A. B., A-p MeA. HayK, AOLIEHT, 3aB. Kad. TepaneBTUUYECKON,
OPTONEAUYECKOM U AETCKOM CTOMATOAOMK, 3an0pPOXCKMI
rOCYAAPCTBEHHbIM MEAULMHCKUI YHUBEPCUTET, YKpauHa.
XAbICTYH H. /\., KaHA. MEA. HayK, 8CCUCTEHT Kad. CTOMATOAOTH,
XapbKOBCKWI HALMOHAABHBIA MEAULIMHCKUI YHUBEPCUTET,
YkpauHa.

Aonst A, B., KaHA. MeA. HayK, aCCHCTEHT Kad. OpTONeAUYECKo
CTOMaTOAOM K, XapPbKOBCKMI HALMOHAABHBIN MEAWULIMHCKUI
YHUBEpCUTET, YKpanHa.

tOwweHKo M. A., KaHA. MeA. HayK, aCCUCTEHT Kad. OPTONEANYECKON
CTOMaTOAOMK, XapPbKOBCKMI HAaLMOHAABHBIN MEANLIMHCKUI
yHUBEpCUTET, YKpanHa.

fpoBas A. B., KaHA. MeA. HayK, aCCUCTEHT Kad. OPTONEAUYECKO
CTOMATOAOTMH, XapPbKOBCKUI HaLMOHAABHbI MEAULIMHCKMIA
yHUBEPCHTET, YKpanHa.

Information about authors:

Voznyi O. V., MD, PhD, DSc, Associate Professor. Head

of the Department of Therapeutic, Orthopedic and Pediatric
Dentistry, Zaporizhzhia State Medical University, Ukraine.
Khlystun N. L., MD, PhD, Assistant of the Department of Dentistry,
Kharkiv National Medical University, Ukraine.

Dolia A. V., MD, PhD, Assistant of the Department of Orthopedic
Dentistry, Kharkiv National Medical University, Ukraine
Yushchenko P. L., MD, PhD, Assistant of the Department

of Orthopedic Dentistry, Kharkiv National Medical University,
Ukraine.

Yarova A. V., MD, PhD, Assistant of the Department of Orthopedic
Dentistry, Kharkiv National Medical University, Ukraine.

Cnucok nitepatypu

[1] BupaB. U. KnuHuko-TexHonoruyeckue 0co6EHHOCTH BOCCTaHOBNEHNS!
nechekToB 3y6HbIX PSAOB MOCTOBUAHLIMM 3yBHBIMY NPOTE3aMM (YacTb
2). Cmomamonoe. 2018. Ne9. C. 50-57.

[2] TonikB. M., AHiweH |. B., Aposa A. B.OuiHka BNnuBY Ha iMyHOMOTiYHMIA
npodinb NaLieHTiB Ha eTanax opToneanyHoro NikyBaHHA HE3HIMHUMM
3y6HUMK NpoTesamu. Ykpaikcbkut meOudHul anbmanax. 2014. T. 17.
Ne2. C. 22-25.

[3] TonikB.T1., Aposa A. B., Moropina A. B. OujHka BnnvBy opToneamHoro
TikyBaHHs! HE3HIMHIMM IPOTE3aMU 3 3aCTOCYBAHHSIM TMMYACOBMX KOPO-
HOK Ha iMyHOoMeTaboniTMYHWiA Npodhinb navieHTis. CmomamonoauHgo.
2014. Ne3. C. 34-37.

[4] OBpobka AaHux Ta aHani3 pe3ynbTaTiB KNiHiYHMX BUNPOBYBaHb nikap-
cbkix 3acobis / B. O. XKmypoB Ta iH. YkpaiHcbkull MedudHul yaconuc.
2014. Ne6. C. 34-38.

[5]  3roHHuk O. C. CpaBHUTENbHAS OLIEHKa (hr3MKO-MEXaHUYECKNX CBOVCTB
HEeKOTOPbIX CTOMATONOrMYeckux nnactmacc. YkpaiHcbkuli cmomamo-
noeiyHull anemarax. 2014. Ne1. C. 4-6.

[6] Kucnosa O. B., Canatuit A. J1., KynHoBuubka I. . Kopekuis eHgo-
TenianbHoi AUCHYHKLIT, BUKMMKAHOT BNIMBOM Y-ONPOMIHEHHS, 3a

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

[ZI0MOMOTOt0 PO3UMHHOTO Ta NINOCOMAnbHOTO KBEpLETUHY. DizionoaivHutl
XypHan. 2017. T. 53. Ne3. C. 78-81.

[71 TNanay C. H., Ty6eHko A. B., Babuu M. H. Ctatuctueckme metogsl
B MefuKo-6uonornyeckux uccnepoBanusix ¢ BHegpenmem EXCEL.
Mocksa : MopuoH, 2014. 408 c.

[8]  Jwyk B. A. VHcbopmaTn3aLms KNMHNYECKON MeAMLMHBI. KuHuYeckas
uHgpopmamuka u menemeduyunra. 2004. T.1. Ne1. C. 17-27.

[9 Aposa C. M., bytyk [. B., Baxug Xamxu Cacbap. Pesynetatsl npu-
MeHeHMst QHTepOCTens NMpy NeYeHnn BocnanuTenbHbIX 3abonesaHni
napopoHTa. CospemerHasi cmomamonoaus. 2014. Ne3. C. 54-55.

[10] OuiHka BNAKMBY OPTONEANYHOMO MiKYBAHHS HE3HIMHUMMW 3yBHUMU
npoTe3amu 3 3aCTOCYBaHHSM TUMYACOBIX KOPOHOK Ha iMyHOMeTabo-
niyHMiA npodpinb naujenTiB / |. B. AHiweH Ta iH. CmomamonoeiHgho.
2014. Ne11. C. 34-37.

[11] OptoneamyHe nikyBaHHS HE3HIMHUMM 3yBHUMM NPOTE3aMK 3 3aCTOCY-
BaHHSAM TYMYaCOBIX KOPOHOK Ta OLjiHKa BNBY Ha iMyHOMETaboniuHui
npodinb navjeHTia / |. B. AHilLeH Ta iH. Borpocs! akcrnepumesmanbHol
U KITUHUYeCKOU CmMoMamosnoauu : MaTepuansl HayY.-npakT. KOHd.
3 MexayHap. yyactvem, r. Xapbkos, 10 despans 2015 r. Xapbkos,
2015. C. 11-16.

[12] AHiweH I. B., Tonik B. M., Aposa A. B. KniHiko-opieHToBaHi TexHonorii
SIKOCTi OPTONEANYHOTO NikyBaHHS HE3HIMHUMU KOHCTPYKLISIMUA: TUMYa-
COBI KOPOHKW. Xapkis : CTunb-iaaar., 2015. 136 c.

[13] ApuHa |. M. JocnimkeHHs BNAMBY HE3HIMHIX OPTONEANYHNX KOHCTPYK-
Ljii Ha imyHomeTaboniyHiA npodbink naLyieHTiB. BicHuk npobem bionoaii
i meduyuHu. 2018. Bun. 4. T. 2(147). C. 368-372. doi: 10.29254/2077-
4214-2018-4-2-147-368-372

[14] Temperature rise during polymerization of three different provisional
materials / S. H. Altintas et al. Clin. Oral. Investig. 2008. Vol. 12. Issue 3.
P. 283-286. doi: 10.1007/s00784-007-0163-7

[15] Employment of functional tests in multivariable modeling of plastic
dentures in patients with complete absence of teeth / I. V. Yanishen,
et al. Medical Education. 2017. Issue 12 (2). Vol. 51. P. 1494—1498.

[16] Experimentaljustification of a method-of-choice to protect the receptor
apparatus of the teeth, supporting a non-removable design denture
/1. Yanishen et al. GEORGIAN MEDICAL NEWS. 2019. Vol. 286.
P. 36-39.

References

[1] Bida, V. I. (2018) Kliniko-tekhnologicheskie osobennosti vosstanov-
leniya defektov zubnykh ryadov mostovidnymi zubnymi protezami
(chast’ 2) [Clinical and technological features of the restoration of
defects of the dentition bridges dentures (part 2)]. Stomatolog, 9,
50-57. [in Russian].

[2] Holik, V. P, Yanishen, I. V., & Yarova, A. V. (2014) Otsinka vplyvu na
imunolohichnyi profil patsientiv na etapakh ortopedychnoho likuvannia
neznimnymy zubnymy protezamy [Evaluation of the influence on the im-
munological profile of patients in the stages of orthopedic treatment
with non-removable dentures)]. Ukrainskyi medychnyi almanakh, 17(2),
22-25. [in Ukrainian].

[3] Holik, V. P, Yarova, A. V., & Pohorila, A. V. (2014) Otsinka vplyvu
ortopedychnoho likuvannia neznimnymy protezamy z zastosuvanniam
tymchasovykh koronok na imunometabolichnyi profil patsientiv [Esti-
mation of the influence of orthopedic treatment with non-removable
dentures with the use of temporary crowns on the immune metabolic
profile of patients]. Stomatolohinfo, 3, 34-37. [in Ukrainian].

[4] Zhmurov, V. O., Mal'tsev, V. |, Yefimtseva, T. K., & Kovtun, L. . (2014)
Obrobka danykh ta analiz rezultativ klinichnykh vyprobuvan likarskykh
zasobiv [Data processing and analysis of the results of clinical trials
of drugs]. Ukrainskyi medychnyi chasopys, 6, 34—38. [in Ukrainian].

[5] Zgonnik, O. S. (2014) SravniteI'naya ocenka fiziko-mekhanicheskikh
svojstv nekotorykh stomatolohicheskikh plastmass [Comparative eva-
luation of the physico-mechanical properties of some dental plastics].
Ukrainskyi stomatolohichnyi almanakh, 1, 4-6. [in Russian].

[6] Kyslova, O. V., Sapatyi, A. L., & Kupnovytska, I. G. (2017) Korektsiia
endotelialnoi dysfunktsii, vyklykanoi vplivom y-oprominennia, za
dopomohoiu rozchinnoho ta liposomalnoho kvertsetynu [Correction of
endothelial dysfunction caused by y-irradiation by soluble and liposomal
quercetin]. Fiziolohichnyi zhurnal, 53(3), 78-81. [in Ukrainian].

[71 Lapach, S. N., Gubenko, A. V., & Babich, P. N. (2014) Statisticheskie
metody v mediko-biologicheskikh issledovaniyakh s vnedreniem EX-
CEL [Statistical methods in biomedical research with the introduction
EXCEL]. Moscow: Morion. [in Russian].

[8] Lishhuk, V. A. (2014) Informatizaciya klinicheskoj mediciny [Informa-
tization in clinical medicine]. Klinicheskaya informatika i telemedicina,
1(1), 17-27. [in Russian)].

[9] Yarova, S. P, Butuk, D. V., Vakhid Khadzhi Safar (2014) Rezul'taty
primeneniya enterosgelya pri lechenii vospalitenykh zabolevanij
parodonta [The results of using Enterosgel in the treatment of in-
flammatory periodontal diseases]. Sovremennaya stomatologiya, 3,
54-55. [in Russian)].

Maronoris. Tom 16, Ne 2(46), TpaBeHb — cepneHb 2019 p.



[10]

(1

[12]

[13]

[14]

[19]

[16]

Yanishen, I. V., Golik, V. P., Yarova, A. V., Pogorila, A. V. (2014)
Otsinka vplyvu ortopedychnoho likuvannia neznimnymy zubnymy
protezamy z zastosuvanniam tymchasovykh koronok na imunolohichnii
profil patsientiv [Evaluation of the influence of orthopedic treatment
with non-removable dentures with the use of temporary crowns on
the immune-metabolic profile of patients]. Stomatologinfo, 11, 34-37.
[in Ukrainian].

Yanishen, I. V., Golik, V. P., Yarova, A. V., & Yaryna, |. M. (2015)
Orthopedychne likuvannia neznimnymy zubnymy prothezamy z zasto-
suvanniam tymchasovykh koronok ta otsinka vplyvu na imunolohichnii
profil patsientiv [Orthopedic treatment of non-removable dentures with
the use of temporary crowns and an assessment of the impact on
the immune-metabolic profile of patients]. Voprosy e’ksperimental’noj
i klinicheskoj stomatologii Proceedings of the Scientific and Practical
Conference with International the participation, (P. 11-16). Kharkiv.
[in Ukrainian].

Yanishen, I. V., Holik, V. P., & Yarova, A. V. (2015) Kliniko-orientovani
tekhnologii yakosti orthopedychnogo likuvannia neznimnymy konstruk-
tsiiamy: tymchasovi koronky [Clinical-oriented technologies of quality
of orthopedic treatment with non-removable structures: temporary
crowns]. Kharkiv: Styl-izdat. [in Ukrainian].

Yarina, I. M. (2018) Doslidzhennia vplyvu neznimnykh orthope-
dichnykh konstruktsii na imunolohichnyi profil patsientiv [Investigation
of the effect of non-removable orthopedic structures on the patient’s
immune-met-abolic profile]. Visnyk problem biolohii i medytsyny,
4(2), 368-372. [in Ukrainian]. doi: 10.29254/2077-4214-2018-4-2-
147-368-372

Altintas, S. H., Yondem, |, Tak, O., & Usumez, A. (2008) Temperature
rise during polymerization of three different provisional materials.
Clin. Oral. Investig, 12(3), 283-286. [in Ukrainian]. doi: 10.1007/
s00784-007-0163-7

Yanishen, I. V., Krychka, N. V., Diudina, I. L., Biriukova, M. M., &
Kuznetsoy, R. V. (2017) Employment of functional tests in multivariable
modeling of plastic dentures in patients with complete absence of teeth.
Medical Education,12(2), 51. 1494-1498.

Yanishen, I., Diudina, I., Krychka, N., Diieva, T., Kuznetsov, R. (2019)
Experimental justification of a method-of-choice to protect the receptor
apparatus of the teeth, supporting a non-removable design denture.
Georgian Medical News, 286, 36-39.

Pathologia. Volume 16. No. 2, May — August 2019

Original research

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

269



OpwuriHaAbHI AOCAIAXKEHHSA

YAK: 616.12-008.331.1-08:79-055.1

BnAuB 6a3UCHOI KOMNAEKCHOI ABOPIYHOI Tepanii Ha NOKa3HUKKU
Ni3HLOr0 PeMOAEAIOBAHHSA AIBOrO LUAYHOUKA Ta NPOQinaKTUKY
BUHUKHEHHA KapAiOBaCKYAIPHUX MOAIM Y XBOPUX NiCASl NEPEHECEHOi
HecTabiAbHOI CTEHOKapA[i B NOEAHAHHI 3 apTepiaAbHOLO rinepTeHsieto

0. B. AeHeclok*BCP, B, |. AeHectoK MEF

BiHHMUbKMI HaLiOHAAbHUI MeAWYHUI yHIBepcHTeT iMeHi M. I. MuporoBa, YkpaiHa

A - KoHLeNLis Ta AU3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs CTarTi;
F - octatouHe 3aTBEPAXEHHS CTaTTi

Katouosi croBa:
HecTabinbHa
CTEHOKapAif,
PEMOAEAIOBAHHSA
CepLs, AikyBaHHs.

Natonoris. - 2019. -
T. 16, Ne 2(46). -
C. 270-275

DOl
10.14739/2310-1237.
2019.2.177198

*E-mail:
elena.denesyuk@
gmail.com

KatoueBble cnoBa:
HecTabuAbHas
CTEHOKapAMS,
pemMoAeApOBaHUe
CepALa, AeyeHHe.

Natonorus. - 2019. -
T. 16, Ne 2(46). -
C. 270-275

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

MeTa po60oT1 — BU3HauNTV BB 6a3MCHOrO KOMMIEKCHOTO ABOPIYHOTO NiKyBaHHS Ha NMOKA3HMKW Mi3HbOTO PEMOAENIIOBaHHS
nisoro wwnyHouka (J1LL) i kapaioBackynspHi noaii y xBopux nicns nepeHeceHoi HectabinebHoi creHokapaii (HC) y noegHaHHi 3
apTepianbHoto rinepreHsieto (AlN).

Matepianu Ta Mmetogu. Obctexunu 144 xBopux, siki nepeHecn eni3og, rocTporo kopoHapHoro cuHapomy (FKC) Ha Tni apte-
pianbHoi rinepteHnsii (Al), Bikom 41-67 pokis. XBopi nepebyBanw Ha nikyBaHHi B iHpapkTHoMy BigaineHi MKITNe 1 m. BiHHuui.
Cepepn 3anyyeHux y gocnimxeHHst xsopux Ha HC B 59,7 % Bunapgkie B aHamHesi 6yB iHdapkT miokapada (IM). TpusanicTb
Al ctaHoBMna B cepeaHbomMy 9,3 poky, xpoHiyHoi IXC — 6,4 poky; cuctonivHmin AT — 163,2 + 1,50 mm pr. CT., giacToniyHuin
AT - 101,1 £ 0,67 MM pT. CT. XBOpMM 3aiNCHUNM 3aranbHokniHiuHe obcTexerHs, EKI, ExoKl B M i B pexumax, Bu3Haumnm
ninigHWiA cnekTp KPoBi | TPONOHIH | AN BUKMtoUYEHHS iHpapkTy Miokapaa. OBCTEXEHHs BUKOHANW [0 NikyBaHHS, Yepes 6, 12
i 24 micsui. basncHe komnnekcHe nikyBaHHs MPOBOAMMM BNPOZOBX 2 POKiB, BKMKOYano nepuHaonpun y aosi 5-10 mr/go6y,
6Giconponon 5-10 mr/goby, atopsactatuH 20 mr/goby, aueTuncaniuunoy kucnoty 75 mr/goby.

Pe3ynkratu. Y obctexeHnx xBopux, siki nepeHecnv HC Ha Tni AT, 40 nikyBaHHS KOHLEHTPUYHY rinepTpodito MiBOro WwnyHouka
(ML) sa Genau BusHavanw B 40,3 % Bunagkis, ekcLeHTpUYHY — B 58,3 %, KOHLEHTPUYHE peMoaentoBaHHa — B 1,4 %. Yepes
2 POKM CMOCTEPEXEHHS MUTOMA Bara KOHLEHTpUYHOI [TILLI 3MeHLwmnnack, a eKCLEHTPUYHOI 36inbLumnacs.

Y xBopux, ki nepeHecnn HC Ha tni AT, go nikyBaHHs | (novatkosui) ctyninb [T BcTaHosunu B 6,3 % Bunagkis, Il (nomip-
HWit) —y 26,4 %, Il (3HauHWit) — B 66,7 %. Y pesynbrari 3giicCHeHOro ABOPIYHOrO 6a3vCHOrO KOMMIEKCHOTO NiKyBaHHS BifCOTOK
xBopux 3 Il (3HauHnm) cTyneHem [TILL cyTTEBO 3MEHLLMBCS BHACTIAOK NOCTYNoBoro nepexoay B |l (nomipHui) Ta | (nodaTkoswi)
CTYNiHb Ni3HBOro pemogentoBaHHs JILL. AHanidytoun YacToTy KapaioBackynspHUX NOAj, BCTAHOBWW: ABOPIYHA CMEPTHICTb
craHoBuna 2,1 %, noBTopHUiA HedhatanbsHui IM 3apeectposaHo B 10,4 % Bunagkis.

BucHoBku. Y xBopux, siki nepeHecnin HC Ha tni AT, BopiuHe 6asncHe KOMMIIEKCHe aHTMPEMOAENIOBarbHE NikyBaHHS Cynpo-
BODKYBaNoCs NepexofoM Y HU3L BUNAAKIB KOHLEHTPUYHOTO B eKCLEeHTpUYHe pemogentoBaHHs JILL i 3MeHLWeHHAM pranky
PO3BUTKY KapaioBaCKynsipHUX NOAIN.

BAusiHue 6a3MCHOW KOMNAEKCHOW ABYXAETHEH Tepanuu Ha NoKa3aTeAu NO3AHEro
peMOoAEAMPOBaHUA AEBOTO0 XXEAYAOUKa U NPOUAAKTUKY BOSHUKHOBEHUSA
KapAMOBACKYAAPHbIX COObITUI y 60AbHBIX NOCAE NepeHeCceHHON HecTabUAbHOM
CTEHOKapAWM B COYETAHUU C apTepUaAbHON rUNepTeH3UEN

E. B. AeHectok, B. U. AeHectok

Lienb pa6otkl — onpegenuTb BNusiHWe 6a3MCHOTO KOMMIEKCHOTO ABYXMETHEro NIEYEHNs Ha nokasaTenu Mno3aHero pemo-
AenupoBanus nesoro xenyaodka (JXK) n kapavoBackynsipHble cobbITUSA Y 60MbHLIX NOCNe NepeHeCeHHON HecTabunbHoM
creHokapaun (HC) Ha dhoHe apTepuanbHoi runepteHaum (Al).

Matepuanbi n metogbl. O6cnenosanm 144 6onbHbIX, NEPEHECLINX 3MM304 0CTPOro KopoHapHoro cuHapoma (OKC) Ha dhoHe
AT, B Bo3pacTe 41-67 net. MauneHTbl Haxoaunuck Ha neveHnn B MHgapkTHoM otaeneHumn KB Ne 1 1. BuhHuubl. Cpeam BKto-
YeHHbIX B uccnegoaHue GonbHbix ¢ HC B 59,7 % cnyyas B aHamHe3se 6bin uHdapkT muokapaa (MM). MpogomkutensHoCTb
Al coctaBnsina 9,3 roaa, xpoHnyeckon MBC — 6,4 roga; cuctonuyeckoe ALl — 163,2 + 1,50 mm pT. cT., Anactonuyeckoe AL
—101,1 £ 0,67 mm pT. cT. BonbHbIM NpoBoaMK obLuee knuHUYeckoe obeneposanue, IKI, AxoKT, B M n B pexwumax, onpe-
[eneHne NUNEHOro CnexkTpa KPoBM U TPOMOHWHA | Ans uckntodeHus nHdgapkta mmokapaa. ObcnegoBaHune BbINOMHAM [0
neveHns, yepes 6, 12, n 24 mecsues. basncHoe KOMMNEKCHOE NeYeHne NPOBOAUNM B TEYEHE 2 NET, OHO NpedycMaTpyBaso
npvem nepuHponpuna B gose 5-10 mr/cyt., Guconponona 5-10 mr/cyT., atopeactatuHa 20 Mr/cyT., aLueTUNCanuumUnoBoi
KMcnoTbl — 75 Mr/cyT.

Pesynbrathbl. Y 6onbHbIX, nepeHectunx HC Ha doHe AR, 10 NeYeHMs KOHLEHTpUYeCKast runepTpodusi NEBOTO XKemnynouka
(M) no Genau otmeveHa B 40,3 % cnydvaeB, akcUeHTpuyeckast — B 58,3 %; KOHLEHTpUYeCKoe pemopdenpoBaHne —
B 1,4 % cnyyaes. Mocne npoBegeHHOro 6a3nMCHOro KOMMMEKCHOTO NTeYeHNs yaenbHbIN BeC 60MbHbIX C KOHLEHTpudeckoin [THK
YMEHbLUMACS, a C KkcueHTpudeckon [TDHK yBenuyuncs.
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Y 6onbHbIX, nepeHectunx HC Ha choHe AT, 1o neveHus | (HavanbHas) cteneHb [TDK yctaHoeneHa B 6,3 %, |l (ymepeHHas)
—B 26,4 %, lll (3HaunTenbHas) — B 66,7 % cnyyaes. Mocne 6asncHoro kommnnekcHoro neveHus Il (3HaunTensHas) creneHb
[TDXK cywecTBeHHO yMeHbLUMNack 3a cHeT nepexoda Bo Il n gaxe | cteneHb no3aHero pemogenvposanus JDK. Mpuy nayyderun
KapaMOBaCKymnsIpHbLIX COOBITUI B TEYEHNE 2 NET YCTAHOBMNEHO, YTO CMEPTHOCTL cocTaeuna 2,1 %, NOBTOPHLIN HedaTanbHbI
WM sapervctpuposaH B 10,4 % crnyyaes.

BbiBogpbl. Y 6onbHbIX, nepeHeciumx HC Ha doHe AT, 6asncHoe ABYXNETHEE KOMMIEKCHOE aHTUPEMOLENVPYIOLLEE NeYeHe
NPVBOOUT K NEPEXOAy B PAAE CIy4aeB KOHLEHTPUYECKOTO B SKCLIEHTPUYECKOE No3aHee peMoaenupoBaHme JK 1 ymeHbLIeHno
pasBUTUS KAPAMOBACKYMSAPHBIX COBBITUIA.

Influence of basic complex two-year therapy on indicators of late remodeling
of the left ventricle and prophylaxis of the occurrence of cardiovascular events
in patients after unstable angina combined with arterial hypertension

0. V. Denesiuk, V. I. Denesiuk

The purpose of the study was to determine the effect of basic complex biennial treatment on the parameters of late remod-
eling of the left ventricle (LV) and cardiovascular events in patients after unstable angina (UA) in combination with arterial
hypertension (AH).

Materials and methods. A total of 144 patients with unstable angina in combination with arterial hypertension, at the age
of 41-67 years, who were treated in the infarct department of City Clinical Hospital Ne 1 in Vinnytsya, who had a history of
myocardial infarction in 59.7 % of cases, were examined. The duration of hypertension was 9.3 years on average, chronic
CHD - 6.4 years; systolic blood pressure — 163.2 + 1.50 mm Hg, diastolic blood pressure —101.1 £ 0.67 mm Hg. The patients
underwent general clinical examination, ECG, echocardiography in M- and B-regimens, lipid blood spectrum and troponin I.
The examinations were carried out before treatment, after 6, 12 and 24 months. Basic complex treatment was carried out for
two years with perindopril 5-10 mg/day, bisoprolol 5-10 mg/day, atorvastatin 20 mg/day and acetylsalicylic acid 75 mg/day.

Results. In the examined patients after the UAin combination with hypertension before the treatment concentric left ventricular
hypertrophy (LVH) according to A. Genau was determined in 40.3 %, eccentric —in 58.3 %, concentric remodeling —in 1.4 %.
After conducting the basic comprehensive treatment, the concentric LVH decreased and the eccentric increased.

In patients after UA in combination with hypertension before treatment | (initial) degree of LVH was determined in 6.3 %, |l
(moderate) — 26.4 %, Il (significant) —in 66.7 %. After the basic comprehensive treatment, the third (significant) level of LVH
significantly decreased due to the gradual transition to the second and the first stage of late remodeling of the LV. While study-
ing the development of cardiovascular events it was found, that two years mortality was 2.1 %, recurrent not fatal myocardial
infarction was registered in 10.4 % of cases.

Conclusions. In patients after the UA in combination with hypertension conducted two-year basic complex antiremodeling
treatment was accompanied in a number of cases by the transition of concentric remodeling of LV to the eccentric one and a

reduceion in risk of cardiovascular events development.

loctpuin kopoHapHuin cuHapoM (TKC), oo sikoro Hanexatb
iHchapkT miokapga (IM) Ta HecTabinkHa cteHokapaist (HC), —
ofHa 3 HalbinbLL akTyanbHKUX Npobnem cyy4acHol kapgio-
norii. Heasaxatoum Ha Te, Lo AiarHocTuka, nikysanHs [KC
NOKPALLMIINCS 3@ OCTaHHI AECATUPIYYSA, 3aXBOPIOBAHICTD i
CMepTHICTb Yy BaraTbox kpaiHax 3anmLLarTbCs BUCOKUMM.

Binomo, wo MKC maitxe B 60—70 % BUNaakiB noeaHy-
€TbCA 3 apTepianbHoo rinepteHsieto (Al). Mpw noegHaHHi
Al Ta IXC py»xe 4acTo BUHVIKaE rinepTpodis MiBOro LLUMYyHO4-
ka (ITILL), sAka € camocTiiH1M hakTOPOM PU3NKY PO3BUTKY
Pi3HWX CepLIEBO-CYANHHIX YCKNaaHeHb. PemoaentoBaHHs
NIBOTO LMYHOUKA XapaKTepU3yeTbCs BUHUKHEHHSIM 110r0
rineptpodhii, NporpecytunmM iHTepcTULiansHUM ibpo3om,
Lo 36inbluye HaBaHTaXeHHs Ha Miokapa, € dakTopom
pY3u1Ky NaToNoriYHOro peMofentoBaHHs cepLisi. Pemoaento-
BaHHs J1LL — Le He Tinbky 3miHa dhopmm i reomeTpii cepus,
arne i Huaka GioXiMiYHMX | HelporyMoparbHWUX NpoLeciB y
miokapgi [4].

Bigomo, wo ML cnpuunHsie BUHMKHEHHSs IM, cTeHo-
Kapaii, rocTpoi Ta XpoHi4HOI cepLieBoi HegocTtaTHocTi (CH),
Pi3HUX apuTMiil Cepus, CepLeBo-CyAMHHOI Ta panToBOi
cmepri [1,3]. floseaeHo, wwo ML Ha nepLuvx eTanax sigirpae
KOMMEHCATOPHY POMb BHACMIAOK TOHYCY CTIHOK Miokapaa
JILL i niaBMLLEHOrO CIOXMBAHHS KUCHEO [1,4], a niHiLe cTae
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He3anexH1M hakTopoM pU3KKy pisHUX ycknagHeHs [2,3]. 3a
JaHumy OpeMiHreMCbKOro JOCTMKEHHS!, PU3MK PO3BUTKY
iHcynbTy abo IM y xBopux Ha IXC ta AT i3 [T yn'atepo
BULLWIA, HiX y xBopux 6e3 TILL. TTILL, wo 3ymoeneHa AT, —
6e33anepeyHnii hakTop pPr3nKy PO3BIUTKY PANTOBOI CEPLIEBOI
cmepTw (PCC), 0cobnmBo B ntogeii NOXUIOro Biky, Ski MakoTb
HaAMMLLKOBY Macy Tina, NOPYLLEHHS TONEePaHTHOCTI A0 r1to-
K031 Ta reHETWYHY CXWMbHICTb. HassHicTb Ha EKT™ o3nak TILL
Ha 33 % 36inbLuye MATUPIYHY CMEPTHICTb Y YOMOBIKIB i HA
25 % y xiHok. 36inbLueHHs macu miokapaa LW (MMIILL), 3a
Aanumun ExoKT, acouitoeTbest 3 possutkom PCC, a Hopmarni-
3auis AT i ameHLeHHs cTynenst [TILL 3HwkytoTb Lien puaik [5].

PoapisHstoTb paHHe Ta nisHe pemogentoanHs J1LL npu
pisHux BapiaHTax [KC (IM, HC) [2,3]. 3a gaHumu chaxosoi
nitepatypu, TepmiHn pemogentoBanHs J1LL npu FKC moxyTb
CyTTEBO KonmmBaTuCh. PaHHe pemopentoanHs J1LL nig yac
rocTporo IM Moxe BUHUKATM B NEpLLI 3 TWXKHI 3aXBOPIOBaH-
Hs1. MisHe pemogentoanHst JILU npu TKC BuHukae micns
3—4 TkHiB. Mpouec nisHboro pemogentoanHs JILL nicns
nepeHeceHoro IM cKnagHui i 3anexuTb Bif BENWKOI Kinb-
KOCTi hakTopiB, Mae iHAMBiAYyanbHi 0COBNMBOCTI, TPUBaNMI
nepebir i He 3aBXau ycnilHO NikyeTbecs. [loBeaeHo, Lo B
6araTbox XBOpUX Y BifAaneHuit nepiof nicns nepeHeceHoro
IM BuHukae CH [2,4]. CTpyKTypHO-ChyHKLiOHAMbHI 3MiHU

Key words:
unstable angina
pectoris, cardiac
remodeling,
treatment.
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Tabnuus 1. KniniyHa xapaktepucTtika xBopux, siki nepeHecnu HC Ha tni Al

KniHiyHa xapakTepucTuka Moka3zHuK, XBopi, siki nepeHecnu HC
06CTeXeHUX OoAVHULI BUMiptoBaHHA | Ha Tni AT, n = 144

Yonosiku n 144
CepepHiii Bk, poku Mtm 55,3 £ 0,63
Meperecennit IM B aHamHesi n 86

% 59,7
MepeHeceHo 2 i Ginblue IM B aHamHe3i  n 22

% 15,3
Tpueanictb IXC, poku Mtm 6,46 + 0,46
TpwBanicTb Al, poku M+m 9,30 £ 0,64
MepeHeceHni iHCYNbT B aHaMHesi n 4

% 2,8
XpoHiyHa aHeBpu3ma cepus n 16

% 1,1
Brokapa niBoi Hixku nyyka llica n 6

% 42
CvHycoBa Taxikapais n 20

% 13,9
LLinyHoukoBa ekcTpacucronis 2-5 n 7
rpapauiit 3a knacudikauieto NlayHa % 49
Cuctoniunun AT M £ m, Mm pT. CT. 163,20 + 1,50
[iactoniynnin AT M £ m, mm pT. CT. 101,10 £ 0,67
CH 3a knacudikauieto NYHA 111 n 22
(yHKLiOHanbHUX Knacis % 15,3
CH 3a knacudikauieto NYHA I n 122
dpyHKLiOHanbLHOro Knacy % 847

CepLeBOro M's3a 3axonsioTb OAHOYACHO YpaXeHi Ta
iHTaKTHI AiNsHKM MioKapaa, XapakTepuaylTbes (hasoBuM
nepebirom afanTuBHUX, Hajani — Ae3aaanTyUBHIX NPOLIECIB
[2,3]. Mpwv pe3apanTtueHOMY nepebiry pemoaentoanHs J1LL
MOpYLLYETLCS reMOAMHAaMIKa, 3pOCTatoTh KiHLIEBO-CUCTONIY-
HWiA | KIHLEBO-ZiacToniuHUiA 06’eMM, BUHUKAIOTb yCKnaj-
HeHHS, sik-0T CH, noTopHMiA IM, kapaianbHa cMepTb, pisHi
apuTmii cepus [3,4].

OTmxe, NoeaHaHHS YLLKOMKEHHS PaHHiX i MisHiX Mexa-
HiYHUX | HeriporymopanbHux Bnnmeis npu M'KC npussoanTsb
[0 CTpykTypHOi nepebynosw JILL: aunatauii NOPOXHWMH,
CTOHLLIEHHSI CTIHOK, rinepTpodii HeYLUKOMKEHNX iNsHOK
Miokapaa, MiokapgianbHoro ¢ibpoasy.

[ns kopekuii [TILL npy A" BUKOPUCTOBYIOTb Pi3Hi aHTK-
rinepTeHavBHi npenapat. OgHak kpawumi i3 Hux € 1AMN®
i briokatopu peuenTopis aHrioteHsuHy Il [3,4]. OgHak HuH
HEeJ0CTaTHLO 3'ICOBAHO BB @HTMINEPTEH3UBHUX Mpe-
napariB Ha pisHi cTyneHi perpecy [T y xsopux Ha [KC,
ocobnmeo HC, Ha tni Al [4].

Merta po6otu

BuaHaunTn ethekTUBHICTb BNAMBY ABOPIYHOMO BasnCHOro
KOMMIEKCHOTO MNiKyBaHHS Ha MOKa3HUKY Mi3HLOrO peMoze-
IOBaHHS CepLsl Ta kapaioBackynsipHi nogii y XBopux, ski
nepeHecnu HC Ha Tni AT.

Martepianu i meToAU AOCAIAKEHHA

O6ctexunu 144 xsopux, ski nepeHecnn HC Ha tni Al
MauieHT nepebyBanu Ha nikyBaHHi B iHhapkTHOMY Biaai-
neHi MKJT Ne 1 m. BiHHuui. CepenHili Bik XBOpUX CTaHOBMB
55,3 poky. KniHiyHa xapaktepuctika 06CTEXEHNX XBOPUX
HaBefeHa B mabnuui 1.
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Meperecennin IM B aHamHesi Bu3Haumnm B 86 (59,7 %)
nauieHTiB, iHcynst — y 2,8 % Bunagkis. Tpueanicte XIBC
cTaHoBwna 6,46 + 0,46 poky, Al"— 9,30 £ 0,64 poky, XpOHiUHy
aHeBpu3my cepus aiarHoctysamm y 16 (11,1%) xsopux,
6nokagy nieoi Hixku nydka lica — B 6 (4,2 %), cuHycoBy
Taxikapaito — B 20 (13,9%), LWNYHOYKOBY €KCTpacucTo-
nito—B7 (4,9 %), CH Il dyHKUiOHanbHKX Knacis 3a kna-
cudikauiero NYNA —y 100 %. CvcToniuHmii AT cTaHoBMB
163,20 £ 1,50 mm pT. cT., giacToniyHmin — 101,10 £ 0,67 Mm
pT. cT. OTxe, B 06CTEXEHNX XBOPUX BUSBUIIN CYTTEBI 3MiHM
cuCTEMM KpoBOOBIry 3 PO3BUTKOM Pi3HUX YCKNaZHeHb nig
yac ix nepebyBaHHs B iH(hapKTHOMY BifiNEeHHi.

XBOpWM 3AINCHUNK 3aranbHOKIiHIYHEe 06CTEXeEHHS,
EKT, ExoKI™ y M, B pexwumax, BU3Ha4vnv ninigHWiA cnekTp
KpOBI, TPOMOHIH | Ans BuKMtodeHHs roctporo IM. MoBTopHi
00CTexXeHHs1 BUKOHanu Yepes 6, 12, 24 micauis.

CraHgapTHe KOMMNEKCHe NikyBaHHs BKMoYasno iHribi-
TOP aHrioTeH3VHNepeTBoptoBasnbHOrO depmeHty (IAMP)
nepuHponpun y fosi 5-10 mr/poby, 6eta-ageHobnopka-
Top (BAB) 6iconponon 5-10 mr/ao6y, rinoninigemiyHnii
npenapart atopsacTatuH 20 mr/goby, aHTuTpomboLuTap-
HWA Npenapat aueTuncaniuunosy kucnoty 75 mr/poby.
JlikyBaHHs TpuBano 2 pokv. 3a nokasaHHAMU Npu3Havanm
MPOMOHIOBaHI HITPaTH, NPSMi @HTUKOArynaHTU, CeaaTuBHi
npenapatu, AiypeTviku.

CTaTuCTWYHe OnpaLitoBaHHS Pe3ymbTaTiB 34iicHI0BanM,
3aCTOCOBYIOUM NakeT nporpam Statistica 5.5 (niueH3iiHNA
Ne AXXR910A374605FA). HopmanbHicTb po3noainy
KinbKiCHUX 03HaK aHanisyeanu 3a gonomoroto Tecty LLani-
po-Yinka. [laHi on1coBoi cTaTUCTWKM HaBeAEeHi K cepeaHe
apudmeTnyHe Ta noxubka cepepHboi Bennyunkn (M £ m),
OCKIfNbKI MOKa3HWKY Mani HopManbHuiA po3nogin. Mopie-
HSIHHS! MOKA3HMKIB Y rpynax BUKOHAMM, 3aCTOCOBYHOUM Kpu-
Tepiit CTblopeHTa. Yci cTatncTnyHi Tectn By ABOGIYHAMM,
3HauyLLMM BBaxanu piseHb p < 0,05.

PesyAbTatu

AsTopu BrpaxyBanu BCi nokasHuku ExoKr, ski BUCBITNEHI
B paHilwe ony6nikoBaHux poboTax, i NS 3MEHLEHHS
UMcbpOBOro MaTepiany 30Cepeannucs Ha nokasHukax pe-
mogentoBanHs J1LL. [TILL, 3a cyyacHummn nornsaamm, Mae
BUpiLLarnbHe 3HaYeHHs B po3BUTKY Ta nepebiry GinbLiocTi
CepLeBO-CyANHHIX 3aXBOPIOBAHb.

Bnnue aHTMpemogentoBanbHoi 6as3ucHoi Tepanii B
obcTexeHnx xBopux Ha Tunu ITILL 3a Genau HaBeaeHi B
mabnuui 2.

HaBeneHi y mabnuyi 2 faHi cigyatb: y XBOpUX, sKi
nepeHecrin HC Ha tni Al, B0 nikyBaHHS KOHLEHTPUYHY
[T Bu3Havanm y 40,3 % (n = 58) BunagkiB, EKCLEHTPUYHY
MW -y 58,3 % (n = 84), KOHLEHTPUYHE PEMOLENIOBAH-
H —y 1,4 % (n = 2) Bunagkis. JouinbHoO nigkpecnuTy, Wo
3aranom cepep obctexeHux nauiexTis I BcTaHoBUM
B 98,6 % BMNaaKiB, @ KOHLEHTPUYHE PEMOAENOBAHHS — B
1,4 %.

Y xBopux, siki nepeHecnn HC Ha Tni AT, ckopotnviea
30aTHICTb NiBOrO WNyHOYKa A0 NiKyBaHHS, 32 AaHUMU
BennumnHu @B JILL, nopiBHSHO 3 rpynot KoHTponto, Oyna
BiporigHo 3HwxeHa (p < 0,01).

Omxe, y xBopux, siki nepeHecnn HC Ha Tni AT, nig vac
BMBYEHHS 0cOBnMBOCTE pemoaentoBaHHs J1LL BctaHoBMM
nepeBaKaHHsS NUTOMOI Bark eKCLEHTPUYHOI Had KOHLeH-
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TpuyHoto MW Ha Tni 3HWXEHHS NOro IHOTPOMHOI QOYHKLT
MOPIBHSHO 3 rPYMOK0 KOHTPOSIO.

[Ons nikyBaHHs xBopwX, siki nepeHecnn HC Ha Tni
AT, 3acTocyBanu CTaHOapTHY KOMMNEKCHY MeayKameH-
TO3HY Tepanito NPOTArOM 2 POKiB, LU0 PEKOMeHA0BaHa
€Bponelicbkoto Ta YKpaiHCbKO acoLliaLlisiMu Kapaionoris.
JlikyBaHHA nepenbayano BxuBaHHs 1AM nepungonpuny
B f03i 5-10 mr/goby, BAB npuitmanHst 5-10 mr/po0y,
rinoninigemiyHoro npenapary atopsactatuHy 20 mr/goby
Ta aHTUTPOMOOLIMTapHOrO Npenapary aueTuncaniuunoBoi
kuenotu 75 mr/goBy.

Mig BNAMBOM 1iKyBaHHS NMUTOMA Bara XBOPWX i3 KOH-
ueHTpuyHoto TTILL yepes 6, 12 i 24 micsuiB NocTynoBo
3MeHLLyBanach, a 3 ekcueHTpuyHoto T 3poctana. Ou-
HaMika TvniB pemogentoBaHHs cepus 3a Genau y XBopuX,
aki nepeHecnm HC wa Tni Al nig BNNMBOM ABOPIYHOMO
6a31CHOT0 KOMMIEKCHOTO MEeAWKaMEHTO3HOTO MiKyBaHHS
HaBefeHa B mabnuui 2.

Mopsg 3 aHanisom Tunis [T 3a Genau 3acnyroBye
Ha yBary B1B4eHHs cTyneHis ML, Lo Moxe 4onoBHIOBaTH
HaBedeHy iHdopmMaLito npo po3suTok i perpec M. 3a-
MPOMOHYBanu BRacHi KpuTepii BU3Ha4eHHs cTynewis ML
3a pgaHumn ExoKl™ npn CC3 [[MaTeHT Ha KopucHy Moaenb
O. B. fexectok i cniBaet. Ne86395] [8].

[OwvHamika ctyneHis ITIL y xBopux, siki nepeHecnn HC
Ha Tni AT, nig BNnMBOM ABOPIYHOrO 6a3n1CHOT0 KOMMMEKCHO-
ro Me1KaMeHTO3HOTO NikyBaHHs HaBeaeHa B mabnuyi 3.

B obcTexeHnx xBopux A0 NikyBaHHs | (movaTkosui)
cTyniHb LW BusHaummm B 6,3 % (n = 9) Bunagkis, |l
(nomipHuit) —y 26,4 % (n = 38), Il (3Ha4Hui) — B 67,3 %
(n = 97). Pesynbratu cBigyarh, LU0 B LMX NaLEHTIB Mi3HE
pemopentoaHHs J1LL xapakTepnayBanocs BACOKUM CTyne-
HeM 3MiH Miokapaa. Y xsopwx, ki nepeHecnn HC Ha Tni AT,
yepes 6, 12, 24 micauiB BUSBUIN NOCTYNOBE 3MEHLLEHHS!
BMCOKOrO CTYNEHs NisHboro pemogentoBarHs J1LL wnsxom
rnepexogy Woro B MEHLL BUPaeHi cTyneHi. BHacnigok Lporo
MUTOMa Bara XBOPWX i3 MOMIPHUM | OYATKOBWM CTYMNEHSIMM
pemogentoanHs J1LL BiporigHo 3pocTana.

Bnnue aHTMpeMoaentoBanbHoi Teparnii B 06CTEXeHMX
XBOPUX Ha PO3BUTOK KapAioBaCKYNSPHWX NOAiA HaBeAEHN
y mabnuu 4.

Y XBOPWX, SIKNX 0BCTEXMMM, BUSHAYUIU TaKY AUHAMIKY
KapgioBackynspHux nogiii (mabn. 4): cepueBo-CyanHHa
CMepTHICTb Y XBOpUX, siki nepeHecnin HC Ha Tni AT, y nep-
LK pik cnoctepexenHs ctanosuna 1,8 % (n = 2), y apyrun
pik—1,1% (n=1). BopiuHa cmepTHiCTb cTaHoBuna 2,1 %.

MoBTOpHMI HedbaTanbHWA IM BU3HAYamu y XBOpUX
HanyacTile npoTaroMm nepvx 6 micauis —y 9 (6,3 %),
piawe y apyre nispiuds — y 4 (3,5 %); saranom yepes 24
micaui —y 15 (10,4 %) xBopuX. BUHUKHEHHS! IHCYNBTY Ha
TNi NiKyBaHHs CocTepiranu piako, i Yepes 24 mic BiH pos-
BUHYBCA Y 3 (2,1 %) xBopunx. OfHaK HalyacTille naLieHTn
HaZXOAMMM Ha NOBTOPHE NiKyBaHHS y CTaLioHap 3 NpuBOaY
nporpegieHTHoi CH: uepes 6 mic. — 27,8 %, 12 mic. — 34,2 %,
24 wic. — 36,8 %. 3a 2 poku Ha NMOBTOPHE NikyBaHHSA B
crauioHap notpanumu 111 (77,1 %) xopwx.

BigsHaunMmo, Lo B 06CTEXeEHNX i3 pi3HM MOpdono-
riYHMM cybeTpaTom crnocTepirany HeogHaKoBI NpoLecK
pemogentoaHHs J1LLL. IMig yac po3suTKy nicnsiHpapkTHOro
kapaiocknepo3y, Lo ycknagHeHun XCH 11l ©K 3a knacudi-
kauieto NYHA, koHueHTpuyHa ML BuHmkana y 48 (39,3 %)
nauieHTis, ekcueHTpuuHa MW -y 74 (60,7 %); XCH -l
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Tabnuus 2. JuHamika TMniB pemoaentoBaHHs cepus 3a Genau y XBOpUX
nicns nepeHeceHoi HC y noeaHaHHi 3 Al nig BNnMBOM ABOPIYHOrO 6a3ncHoro
KOMIMEKCHOTO MeAVKaMEHTO3HOTO JTiKyBaHHS!

Tun ML 3a Genau o niky- | Yepes Yepes Yepes
BaHHSA 6 mic. 12 wmic. 24 wmic.
_ _ 1 _

[T BipcyTHs n

% - - 1,0 -
KoHueHTpuuHa ML n 58 36 23 14

% 40,3 27,9 22,5 16,0
ExcuentpuynHa LW n 84 91 7 73

% 58,3 70,5 75,5 83,0
KOHUEHTpWYHe pemoaentoBaHHs n 2 2 1 1

% 14 1,6 1,0 1,0
3aranom n 144 129 102 88

% 100,0 100,0 100,0 100,0

Tabnuus 3. [nHamika ctyneHis [TILL y xBopux, siki neperecnn HC Ha i AT,
nifl BNAMBOM [ABOPIYHOrO 6a3nCHOrO KOMMNMEKCHOTO aTMpeMOentoBarnbHOro
MeAMKaMeHTO3HOrO NiKyBaHHS

Cryninb MW o niky- | Yepe3 Yepes Yepes
BaHHSA 6 mic. 12 wmic. 24 wmic.
- - 2 4

[T BigcyTHsA n

% - - 2,0 46
| (novaTkoBWMiA) n 9 30 39 50

% 6,3 23,3 38,2 56,8
Il (nomipHmin) n 38 72 46 26

% 26,4 55,8 451 29,5
111 (3Ha4HmI) n 97 27 15 8

% 67,3 20,9 14,7 9,1
3aranom n 144 129 102 88

% 100,0 100,0 100,0 100,0

Ta6nuus 4. Bnnve aBopiyHOro 6a3MCHOr0 KOMMMEKCHOTO aHTUPEMOENoBanbHOro
nikyBaHHs y XBopuX, ki nepeHecnn HC Ha tni Al Ha po3BUTOK KapZioBacKynsipHUX
nogain

MepBUHHI KiHLEBi TOYKN 3aranom
3a 24 wmic.,

CepLieBo-CyanHHa CMepTHICTb n

% - 18
BuHukHeHHs HedaTansbHoro IM n 9 4

% 6,3 35
BUWHUKHEHHS IHCYnbTY n 2 1 - &

% 14 0,9 - 21
lMoBTOpHa rocnitanisais n 40 39 32 1M1

% 27,8 34,2 36,8 771

®K-10 (45,5 %) Ta 12 (54,5 %) nauieHTiB BignosigHo. Y
rpyni XBOpPUX 3 aHEBPU3MOIO Cepus KOHUeHTpuyHa TILL
BuHUKana B 6 (37,5 %) oci6, excueHTpuyHa MW - B 10
(62,5 %). Y nauieHTiB, siki nepeHecnu 2 i 6inbLue IM, KoHLeH-
Tpuuny ML BcTanoBunmn y 9 (40,9 %), ekcLEHTpUYHY — B
13 (59,1 %). Y rpynax XBopux i3 pO3BUTKOM EKCLIEHTPUYHOI
[TILL nopiBHsHO 3 koHUEeHTpryHOto [TILL cnocTepirany Bipo-
rigHe 3HxeHHs OB 1L (p < 0,05). OTxe, y XBOpUX i3 nic-
NiHGapKTHUM KapZioCKMepo30oM MpyW PO3BUTKY aHEBPU3MM
cepug, XCH Ill ®K, a Takox 2 i 6inbLue nepeHeceHumm IM
nepeBaxae ekcLIeHTpUYHe pemogentoBanHs J1LL yHacnigok
30inbLUEHHS NOPOXHWHM JTLL, Lo Npr3BOAMTL 10 CYTTEBOMO
3HMKeHHs OB JLL.
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Y KOXKHil 3 06CTEKEHMX rpyn XBOPKX, siki nepeHecnu IM,
Micns ABOPIYHOMO KOMMIEKCHOTO TiKyBaHHS CrocTepiranm
MPOrpecvBHE 3MEHLLEHHS! KOHLIEHTPUYHOTO Ta HAPOCTaHHS
€KCLIeHTPUYHOrO pemogentoBaHHs J1LL.

06roBopeHHA

OuiHtotoun pe3ynbraTi JOCTiMKEHHS, HeOOXiAHO BiA3HauM-
TW: NpW TiNepToHIYHIN xBopobi 6e3 IXC GinbLuicTb aBTOPIB
yacTilLe fjarHocTyroTb koHUeHTpryHy [TILL, a nicns nepeHe-
ceHoi HC y noeaHaHHi 3 Al ekcueHTpryHy 1L BusHaumnm
Ha 18,2 % yacrTilue, Hix KOHLEHTpUYHy. Busyatoun Bnnvs
MW wa possutok ycknagHeHs y PKI LIFE, poeeneHo
3B’A30K MiX panToBolo cepueBoto cmeptio Ta [TILL, sky
Bu3Havanu merogom EKT. Y pocnimkenHi VALIANT npm
BUHMKHeHHI XCH y xBOpuX y nicnsiiHbapkTHOMY nepiogi
pusunk cmepTi (3okpema i PCC) 3poctae nponopuiiiHo
36inbLenHto JW i BUHWKHEHHIo koHueHTpuryHoi TTILL [6].
OsHakv pemogentoBaHHs Miokapaa J1LL nicnst nepeHeceHoi
HC npotsirom nepLioro poky BUSIBNSIOTb NEpPEBaXHO 3a
TUMOM ekcLeHTpuyHoI ITILL, npy BUpaeHoMy CTyneHi skoro
BUHMKaE LUIYHOYKOBA eKCTpacuCcTonis Ta Taxikapgisi. Y da-
XOBil NiTepaTypi HaBeAeHi BiGOMOCTI, LU0 Ae3afanTUBHWN
T1n pemogentoBaHHs JLL xBopux HC xapakTepusyetbcs
pOo3BUTKOM ekcueHTpuyHoi ML [2,3,12].

Pesynbraty, WO oTpumany, cBigyatb: B 0OCTEXEHNX
XBOPUX MUTOMa Bara KOHUeHTpuyHoi [TIL yepes 6, 12,
24 wmicaui NocTynoBo 3MeHLUyBanach, a eKCLEHTPUYHOT
MW spoctana. Lito anHamiky MOXHa NOSICHUTW TUM, LLO
3MEHLLEeHHS KOHLeHTpuyHoi ITILL 3ymoBneHo no3uTnsHUM
BNMMBOM NpU3HaYeHoi Tepanii. HapocTaHHs ekcLeHTpuy-
Hoi [T BinByBaeTbes nig Bnnveom nigsuieHoro AT, CH
Ta iHWWX YCKNaAHEHb, B PE3ynkTaTi Yoro Po3LUMPIOKTLCS
MOPOXHUHM CepLs Ta PO3BMBAETLCS EKCLEHTPUYHE pe-
mogentoBaHHst J1LL, ske Mae cno4atky KOMMEHCaTOpHWIA,
a B Ni3HiX CTagisx — AeKOMNEHCOBaHUI XapaKTep, Komu
BifOyBaeTbCA nporpecyBaHHs HC.

Y xBopux, siki nepeHecnu HC Ha tni AT, yepe3 6, 12
24 micsuiB BU3HAYMNM NOCTYNOBE 3MEHLLEHHS BUCOKOrO
CTYyneHs Ni3Hboro pemogentoBanHs ST yHacnigok nepe-
X0Zly NOro B MeHLL BUpaxeHi CTyneHi, Big 4Oro BiCOTOK
MOMIPHOTO Ta MOYaTKOBOrO CTYMEHS PEMOAENOBAHHS
JIW nigBuwmees. PesynbtaTu JOCRIAXEHHS CBigYaTh
npo edeKTUBHICTb ABOPIYHOI Ba3NCHOT KOMNNEKCHOT
aHTMpeMOoZentoBanbHoi Tepanii nig Yac NisHLoro pemoae-
ntoBaHHs J1LL, konu BOHO Mae 4acTKoBO KOMNEHCATOPHMIA
xapakrep.

B obcTexeHux Yonogikis, siki nepeHecn HC Ha tni AT,
CepLeBo-CyAyHHAa CMEPTHICTb Yepe3 2 poku Micns CTaH-
[apTHOI KOMMIeKCHOi Tepanii ctaHoBuna Tinebku 2,1 %. Y
JOCTIDKeHH [9] Npy BUBYEHHI BNNMBY reHAepHNX ocobnu-
Boctel npotarom 30,6 MicsiLA nokasanw, LLO y XBOpYX nicns
Q-IM i3 nokanisauieto Ha 3aaHin cTiHUi JILL cmepTHICTb Big
CepLEBO-CYANHHNX MPUYKH Y XIHOK CTATUCTUYHO 3HAYYLLO
nepeBMvLLyBara Taky B YOIOBIKIB.

Y HalloMy ROCTiimKeHHi y XBopux, siki nepeHecnn HC
Ha Tni AT, Ha Tni ABOPIYHOrO NikyBaHHSA HedatansHui IM
BuHuKaB B 10,4 % xBopux, a 77,1 % xBopux noTpebysanu
NOBTOPHOI rocnitanisavji. MoxHa BBaxaty, Wo 6asncHe
KOMMIEKCHE aHTUPEMOZENtoBasbHE NikyBaHHS NPOTSAIOM 2
POKiB NPW3BENO [0 3MEHLLEHHS KapaioBacKynspHUX NoAin
y xBopux, siki manu enizog KC (HC) Ha tni Al
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Y thaxosiii nitepaTypi nokazaHo eHEKTUBHICTb Pi3HNX
npenapariB y npodinakTuui kapaianbHUX nogii y XBopux
Ha IXC. Y gocnipxeHHi SHIFT 3'acyeanu, wo npu CC3 i3
po3suTkoM CH nepeayciM 3MeHLLEHHS 4acTOTM CEPLIEBUX
CKOpOYeHb MeHLUe Hix 70 ya/xB npu 3actocyBaHHi BAB
npu3BoauTb [0 36iNbLUEHHS BUXMBAHHS. [JoBefeHo, Lo
IAMN® 3anobiratoTb po3BuTKY, NporpecyBaHHio XCH, xpo-
HiYHOi XBOPOGM HUPOK, BUKNMKatoTh perpec ITILL i 3meHLuy-
10Tb CMEPTHICTb [5]. BukopuctanHs IAM® nepungonpuny
B KOMMNMEKCHiI Tepanii xBopux nicns nepeHeceHoro NKC
YNPOAOBX POKY NPWU3BOAUTL A0 3MeHLLEeHHs o3Hak XCH,
notpebn B MOBTOPHWX rocniTanisauisix Npu AOCArHEHHI
uinboeoi YCC, AT BignosigHo B 84 % Ta 72 % [7]. Mopsaa
3 TUM 3'SBNAKOTLCS NOOAMHOKI ny6bnikaLlii, Wo y XBopuX,
AKi OTPUMYIOTb BriokaTopu peuenTopiB aHrioTeH3uHy |l
BI3HAYalOTb BIpOriAHE 3HWXEHHS CEpLeBO-CYAUHHMX
nogin Ha 42 % nopieHsHo 3 IAMN® [11]. OcTaHHimM Yacom
ANS NiKyBaHHSA XBOPUX BUCOKOTO Ta AYKE BMCOKOrO pu-
3UKy YCKNagHEHb CUCTEMM KPOBOODIry pekoMeHAYThb
3aCTocoByBaTW KOMBIHOBaHI npenapatu. Tak, KoMnneKkc
hikcoBaHoi kOMGiHaLi ni3uHONpuny — amnoauniHy Ta
po3yBacTaTUHY — MOXHa eeKTUBHO i 6e3neyHo BUKO-
PUCTOBYBATU B MAaLiEHTIB i3 BUCOKMM i Ay)Xe BUCOKUM
CepLeBo-CyANHHUM pU3NKOM nig Yac nikyBaHHsa Al i3
rinepxonectepiHemieto [10].

Y rpynax xsopux, ski nepeHecnv IM, npu po3BuTky
XPOHiuHOi aHeBpuamu cepus, XCH lIl ®K, 2 i GinbLwe ne-
peHeceHnx IM BuU3HaYanu 3MEHLIEHHS KOHLEHTPUYHOTO
Ta HapOCTaHHS eKCLEHTPUYHOro pemogentoBaHHs L.
Omxe, nicns ABOPIYHOTO KOMMMEKCHOTO MiKyBaHHS TaKUX
MalieHTIB BU3HAYMIM HAPOCTAHHS EKCLEHTPUYHOI Ta
3MEHLUEHHS! KoHLEeHTprYHOT MTILL yHacnigok 36inbLueHHs
MOPOXHWH CepLs Ta PO3BUTKY Mi3HLOTO PEMOAENIOBAHHS
cepusl. € pisHi NO3WLLi OO OLHIOBAHHS Pe3ynsTaTiB [o-
CripKeHHs1. Ha Hally ymKy, B TakiX XBOPUX HApOCTaHHS
€KCLEHTPUYHOTO Mi3HBOro pemoaentoBanHs J1LU, konm we
YacTKoBO 30epexxeHa KoMneHcaTopHa 3aaTHICTb ceplst i OB
JIW 3ameHwyeTbea go 40 %, Ui 3MiHW MatoTb NO3UTUBHUI
XapakTtep. Ane npu HapocTaHHi AeKoMneHcalii cepus,
MpOrpecuBHOMY 36iMbLUEHHi KNiHiYHUX cumnToMiB CH i 3Hu-
xeHHi ®B N go 20-30 % i 36inbLUEHHI NOPOXHWH cepLs
nisHe pemogentoBaHHs JILL mMae HeraTMBHUI xapakTep i
3YMOBJTOE MOTIPLLEHHSI MPOrHO3Y 3aXBOPIOBAHHS CEPLIS Ta
PO3BUTKY CMEPTi.

BucHoBKHU

1.Y xBopux, siki nepeHecy HC Ha Tni AT, KOHLEEHTPUYHY
MW po nikyaHHs Bu3Haumnu B 40,3 % Bunaakis, EKCLEH-
TpuyHy — B 58,9 %, KOHLEHTPWUYHE PEMOENIOBaHHS — B
1,4 %. Micns aBopiYHOro 6a3nMCHOr0 KOMMIEKCHOTO aHTMpe-
MOZentoBanbHoro MnikyBaHHs (biconponon, nepuHaonpun,
aTopBacTaTVH, aueTuncaniuunoBa KucnoTa) BCTaHOBUMM
3MEHLUEHHS BUMAAKIB KOHLEHTPUYHOI Ta HApOCTaHHS
ekcueHTpuyHoi ML yHacnigok posBuTKy misHLOr0 pemo-
[entoBaHHs cepLs.

2. 'Y xBopwx, siki nepeHecnn HC Ha Tni AT, nicnst ago-
PiYHOro 6a31CHOrO KOMMIMEKCHOM aHTUPEMOAENIOBANLHOTO
NiKyBaHHS BU3HAYMUIM CYTTEBE 3MEHLUEHHS HabinbLL
BupaxeHoro |l (3HayHoro) ctynens TTILL i nepexig noro
B Il (nomipHui) Ta | (noyaTkoBmi) CTyMiHb B pe3ynbrari
MOCTYNOBOI NO3UTUBHOI AnHamiky TILL.
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3. Pesynstatii JOCTMKEHHS CBIfYaTL NPO BACOKY ehex-
TUBHICTb 6a31CHOI KOMMINEKCHOI aHTUPEMOLEntoBanbHOI
Tepanii B perpeci [TILL i 3H/KeHH pranKy po3BUTKY HECTIPUST-
TNMBMX CEPLIEBO-CYANHHUX NOLIA: ABOPIYHA CEpLIEBO-CYANHHA
CMepTHICTb cTaHoBWna nmwe 2,1 %, Yactota NOBTOPHOMO
HedpbatanbHoro IM — 10,4 %. HesBaxatoum Ha no3uTHBHY
[JVHaMmiKy Ni3HL0r0 CyBKoMMEeHCOBaHOTO pemoientoBaHHs JLL,
yacToTa NOBTOPHOI rocriTaniaavii yepes 6, 12 Ta 24 micsuis
3pocrana, i yepes 2 poku nicns enizogy HC 77,1 % xBopux
noTpebyBanu NOBTOPHOTO MNikyBaHHs! Y CTaLlioHapi.
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Relevance of the study of early repolarization syndrome is associated with a high degree of its occurrence among the general
population, namely among young people and people doing sports.

Objective is to generalize the data of experimental and clinical studies which have found that the early repolarization syn-
drome is an idiopathic electrocardiographic phenomenon, which is considered by various specialists ambiguously; to assess
the state of the cardiovascular system in the subjects, both adults and children with early repolarization syndrome, and to
propose a diagnostic algorithm for detecting this phenomenon on the ECG when admitting to physical exercise and sports.

The history of the development of early repolarization syndrome has been shown since 1936 to present time, which was first
described by R. Shipley and W. Halleran. Clinical interest in ERS appeared as a result of a clinically established relationship with
lethal arrhythmias in healthy people without structural changes in the heart. According to existing recommendations, the opin-
ions of leading experts, inclueding members of Heart Rhythm Society (HRS), the European Heart Rhythm Association (EHRA),
the Asia-Pacific Society for Heart Rhythm (2015), it should be distinguished between the pattern and the syndrome of early
ventricular repolarization. The Shanghai scale for the diagnosis of early repolarization syndrome, as well as the etiology, electro-
physiology of early repolarization syndrome, its modern classification and electrocardiographic signs are presented. The features
of early repolarization syndrome in athletes and in children, as well as the features of its treatment and prevention are shown.

Conclusions. Thus, the early repolarization syndrome is an important cardiac problem. Future clinical and experimental studies
should focus on finding out the exact causes and mechanisms for the development of the early repolarization syndrome and, ulti-
mately, on developing strategies to prevent premature death from cardiac causes in individuals with this electrocardiogram disorder.

CMHAPOM paHHbOI penoAApu3aLi LIAYHOUKIB y CcyyacHil iHTepnpeTauii

T. B. AweynoBa, H. M. lepacumuyk, |. B. Cutina

BuByeHHst cuHapomy paHHbOI penonspuaadii wnyHoukis (CPPLL) nos’sizaHo 3 Yimanim 1oro NoLUMPEHHSM Yy 3aranbHin
nonynsiLii HaceneHHs, 3okpeMa cepes Mornoaux ocib Ta ocib, siki 3amMarTLCs COPTOM.

MeTa po60TK — y3aranbHeHHs! AaHNX eKCriepuMeHTanbHUX i KNIHIYHUX 4OCiMXeHb, SKUMU BCTAHOBIEHO, L0 CUHAPOM paH-
HbOI penonspu3aLii LWNyHOYKIB — Lie igionatnyHni enekTpokapaiorpadiyHnin peHoMeH, [0 SKOro pisHi dhaxiBLi CTaBNATLCS
HeoaHo3Ha4Ho. OUHMTW CTaH CepLeBO-CYAMHHOI cucTeMn B 0BCTeXyBaHWX i 4OPOCHKX, i AiTe i3 CUHOPOMOM PaHHbLOI
penonspu13aLii LIYHOYKIB, @ TaKOX 3anponoHyBaTh AiarHOCTUYHWIA anropuTM, SIKLLO Liev heHoMeH Busienennid Ha EKT™ npy
[0MNYCKY A0 (Pi3NYHNX HABAHTaXEHb i 3aHSATb CIOPTOM.

MokasaHo icTopito pPO3BUTKY CUHAPOMY paHHbOi penonspuaadii wiyHoukis (CPPLL), sk yneplue 6ys onmcanuin R. Shipley
i W. Halleran, 3 1936 p. i goHuHi. KniHivnui iHTepec go CPPLU BUHUK yHaCnigoK KiiHIYHO BCTAHOBMEHOTO B3aEMO3B'S3KY 3
neTanbHAMU apUTMISIMU Y 300POBMX Jtofel 6e3 CTPYKTYPHUX 3MiH y cepLi. 3a YMHHUMK pekoMEHAALSIMU NPOBIAHWX ekCnepTis,
30kpema uyneHiB ToBapucTsa cepuesoro putMy (HRS), EBponencbkoi acouiauii cepuesoro putmy (EHRA), Asiatcbko-Tuxoo-
KeaHCbKOro ToBapucTea cepLieoro putMy (2015), cnig po3pisHAaT hEHOMEH i CUHAPOM PaHHBOI PENONAPU3ALLT LLIYHOUKIB.
HasepneHo Lanxanceky Wwkany ans AiarHoCTUKU CUHAPOMY PaHHLOI penonapu3aLlii WnyHOYKIB, @ TaKOX eTioNorito, enekTpo-
dpisionorito nig yac CPPLL, #oro cyyacHy knacudikalito Ta enektpokapaiorpadiyHi o3Haku. MNMokaszaHo ocobnmsocti CPPLL y
CMOPTCMEHIB i B AjiTel, @ TakoX 0COBNMBOCTI 10r0 MikyBaHHS | NPOiNakThKu.

BucHoBku. CHApOM paHHbOi penonspusallii LnyHOUKIB — Banuea kapaionoriyHa npodnema. MaibyTHi kniHiuHi Ta ekcne-
PUMEHTarbHI OCIMKEHHS MalOTb 30CEPEAUTUCS Ha 3'ACYBaHHI TOYHMX NMPUYMH | MEXaHi3MiB PO3BUTKY CUHAPOMY paHHbOI
penonspu3aii WNyHOYKIB, @ TAaKoX Ha po3pobneHHi cTparteriit NpodinakTMkM nepegyacHoi CMepTi Bi CepLEeBUX NPUYMH B
0Cib i3 UMK NOpYLLIEHHSAMY enekTpokapaiorpadiuHnx 03Hak.

CHHAPOM paHHeW penoAAapU3aLIum XKEAYAOUKOB B COBPEeMEHHOM MHTepnpeTauuu

T. B. AweynoBa, H. H. Tepacumuyk, W. B. CbiTuHa

M3yyeHune cuHagpoma paHHei penonsipusaumm xenyaodkos (CPPXK) cBs3aHO ¢ BbICOKOW CTENEHbBIO €ro pacnpoCTpaHeHns B
06LLeit NoMynsLMM HaCeNeHNs,, U B YaCTHOCTW CPEeAM MOMOABIX JINLL W JIULL, 3aHUMAOLLMXCS CMIOPTOM.

Llenb pa6oTbl — 0606LUeHNE AaHHBIX SKCNEPUMEHTASBHBIX U KITMHUYECKMX UCCMEN0BaHNI, KOTOPLIMU YCTAHOBIEHO, YTO
CMHLPOM paHHel Penonsipu3aLmm XemnynoYkoB — 3TO MAMONaTUYECKWIA AMEeKTpokapauorpaduyeckmii HeHOMEH, K KOTOPOMY
CcreunanmcTbl OTHOCATCSt HEOAHO3HaYHO. OLEHUTL COCTOSIHUE CEPAEYHO-COCYANCTON CUCTEMBI Y OBCIIEAYEMbIX U B3POCHIbIX,
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¥ JeTel C CUHAPOMOM paHHel penonspu3aLmnm XenynodkoB, a Takke NPeAnoK1Tb ANarHOCTUYECKIIA anropuTM Npy obHapy-
XXeHuW faHHoro cheHomeHa Ha SKI™ npu Jonycke K PU3NYECKUM Harpy3kam v 3aHATUSIM CIOPTOM.

MokasaHa MCTopust pasBUTUS CUHAPOMA paHHENR penonspusauun xenynodkoB (CPPXK), koTopblii BnepBble Gbin onvcaH
R. Shipley n W. Halleran, ¢ 1936 r. n go HacTosiero BpemeHu. KnuHudeckuin nitepec k CPPXX Bo3HMK BCneacTBue KnnHu-
YeCKM YCTaHOBMEHHOW B3aMMOCBS3N C NeTanbHbIMU apUTMUSMK Y 300POBbIX Mtoaei 6e3 CTPYKTYPHbIX U3MEHEHWIA B CepaLie.
CornacHo UMERLLMMCS pekoMeHZaLMsM BedyLLMX JKCMEepPToB, a UMeHHO uneHoB O6uiectea cepaeqHoro putMa (HRS),
EBponeiickoii accounaumm cepgedHoro putma (EHRA), Asnatcko-TuxookeaHckoro obuiectsa cepgedHoro putm (2015),
cregyeT pasnuyatb heHOMEH 1 CUHAPOM paHHel penonspusaumm xenyaodkos. Mpeactasnes! LWaHxaiickas Wwkana ang
AMarHOCTUKN CUHAPOMA PaHHe! penonspuaaLmm Xenyaodkos, a Taike atuonorus, anektpoduanonorus npu CPPX, ero
COBpeMeHHas knaccudukaums n anekTpokapamorpaduyeckue npusHaky. MokasaHsl ocobeHHocTn CPPXK 'y cnopTcmMeHoB 1
y AeTel, a Talke 0COBEHHOCTM ero NeYeHns 1 NPoUNaKTUK.

BhiBoAbl. CUHAPOM paHHei penonsipusaummn XenynodkoB NpeAcTaBnsieT coboi BaxHY0 Kapanonorudeckyto npobnemy.
BypyLme KnuHnYeckue 1 akCnepuUMeHTanbHbIE UCCrenoBaHUs AOMKHbI COCPEAOTOUMTLCS Ha BbIICHEHUM TOUHBIX MPUYMH 1
MexaH13MOB Pa3BUTYISi CUHAPOMaA PaHHEN PEMonsipr3aLymn emnyao4KkoB v B UTOre — Ha pa3paboTke CTpaTeruii NpodunakTuki
NpeXneBpeMEHHON CMepTY OT CepAEUHbIX MPUYUH Y ML, C STUMI HapYLLEHWSIMI SMNEKTPOKapAMOrpaduyeckux npuaHaKos.

The syndrome of early ventricular repolarization (ERS)
was first described by R. Shipley and W. Halleran in 1936
and has long been considered as a variant of the norm.
Only in the late 70s of the twentieth century, this syndrome
attracted the attention of researchers again. The subject of
study was its clinical course, mechanisms of occurrence,
as well as the specification of electrocardiographic (ECG)
signs. For along time, such disturbances of repolarization
were considered benign, but since the publication of C.
Otto et al. in 1984, attitude toward this ECG pheno-
menon has changed. These researchers first described
cases of ventricular fibrillation (VF) in three young people
with a J-wave on an ECG without structural myocardial
pathology.

The relevance of the study of ERS is associated
with a high degree of its occurrence among the general
population, as well as among patients with and without
cardiac complaints. The prevalence of ERS, according
to different authors, ranges from 2.0 to 31.0 %, and is
most often recorded among young people and people
doing sports. In men younger than 40 years old, with a
higher level of physical activity ERS occurs 2-3 times
more frequently than in women, especially those leading
a sedentary lifestyle. It is more commonly seen in black
people and African Americans [1,2]. In patients older than
70 years old ERS is very rare.

The relevance of studying ERS is explained by
the complexity of conducting differential diagnosis be-
tween acute coronary syndrome, pericarditis, which in
some cases can cause expensive and not always safe
methods of examination and inadequate prescription of
drugs, as well as cause unreasonable disability of this
group of patients [3,4].

Clinical interest in ERS appeared as a result of a
clinically established relationship with lethal arrhythmias
in healthy people without structural changes in the heart.
On the whole, ERS was detected in 1-9 % of individuals
in the general population during an ECG study. With an
increase in age, the frequency of ERS detection decrea-
ses, which is most likely due to the fact that this syndrome
may be masked by acquired repolarization disorders.
According to the results of the CASPER (2009) study,
among those surveyed who survived after an unexplained
cardiac arrest in the absence of organic cardiac diseases,
the prevalence of ERS reaches 8 %. In patients with a
shortened QT interval, ECG signs of early repolarization

Pathologia. Volume 16. No. 2, May — August 2019

occur in 65 % of cases (H. Watanabe, T. Makiyama,
T. Koyama et al., 2010), and their presence is considered
a risk factor for the development of arrhythmic episodes
[5]. ERS is an idiopathic ECG phenomenon, which is
considered by various specialists ambiguously. Accor-
ding to the research of 2008-2010 it was concluded that
people with ERS have a higher risk of developing sudden
cardiac death (SCD).

Disputes about the prognostic significance of this
ECG phenomenon, the criteria for its determination,
the mechanisms of its occurrence (including the cellular
and molecular levels) led to the creation of two important
agreement documents: “Early repolarization pattern:
consensus paper”, P. W. Macfarlane, C. Antzelevitch and
etal., 2014 [6], devoted to a greater extent to the metho-
dological aspects of the definition of early repolarization
and “J-Wave syndromes expert consensus conference
report: Emerging concepts and gaps in knowledge” 2016,
C. Antzelevitch, G. X. Yan, Michael J. et al., 2016 [7],
which contains the opinions of leading experts, including
members of Heart Rhythm Society (HRS), the Europe-
an Heart Rhythm Association (EHRA), the Asia-Pacific
Society for Heart Rhythm, etc. about the mechanisms of
occurrence and prognostic value of the early repolariza-
tion pattern (ERP).

Itis devoted to the compilation of available information
on the ERS.

Aim
The objective is to assess the state of the cardiovascular
system in the subjects, both adults and children with early
ventricular repolarization syndrome, and to propose a
diagnostic algorithm for detecting this phenomenon on
the ECG when admitting to physical exercise and sports.

Terminology

According to existing recommendations, one should
distinguish between the pattern and the syndrome of
early ventricular repolarization. The availability of just
characteristic electrocardiographic changes in the ab-
sence of clinical death, ventricular tachycardia (VT)
or ventricular fibrillation (VF) in the history should be
referred to as ERP (in the English-language literature
such terms as the J-pattern and J-wave are encoun-
tered). The J-pattern can also be considered as a marker
of conduction disturbance due to fibrotic changes in
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Table 1. Shanghai scale for the diagnosis of early repolarization syndrome [7]

I. Anamnesis of the disease

A. Unexplained cardiac arrest, documented VF or polymorphic VT;

B. Syncope of unclear mechanism/unclear etiology; 2

C. Syncopes of unclear genesis / unclear etiology; 1

* Points are awarded only once in this category for the item with the maximum number of points.

II. 12-lead ECG

A. Early repolarization 20.2 mV inferior and/or lateral leads with a horizontal
descending ST segment;

B. Dynamic J-point elevation (20.1 mV) 22 inferior and/or lateral leads; 15
C. J-point elevation 20.1 mV in at least 2 inferior and/or lateral leads; 1
* Points are awarded only once in this category for the item with the maximum number of points

lll. ECG Holter Monitoring

A. Premature ventricular contraction; with a short adhesion interval (Rto T)Ron 2
the upward part or T peak);

IV. Family history

A. Relatives with established ERS;
B. 22 first-degree relatives with ECG signs of ERP; 2
C. First-degree relatives with Il.A. ECG signs of ERP; 1

D. Unexplained sudden death in persons younger than 45 years old among first-or 0.5
second- degree relatives;

* Points are awarded only once in this category for the item with the maximum number of points

V. The result of genetic testing

A. Probable pathogenetic mutations associated with ERS;

Scoring (requires at least 1 ECG finding):
25 points: Probable/definite ERS; 3.0-4.5 points: possible ERS; <3 points: not diagnosed

the myocardium, which is interpreted in the analysis of
ECG as an intraventricular conduction disturbance. The
combination of ECG criteria of ERP and life-threatening
arrhythmias or cardiac arrest without structural myocar-
dial pathology in patients should be regarded as ERS
[1,6,7]. For the diagnosis of ERS in 2015, the Shanghai
Diagnostic Model for ERS was proposed (Table 1),
taking into account the data of arrhythmic and family
history, Holter monitoring, ECG and genetic test. The
term “J-wave syndromes” (JWSs) was proposed not so
long ago, combining two syndromes based on a number
of common characteristics — Brugada syndrome (BrS)
and early repolarization syndrome (ERS).

Etiology, electrophysiology with ERS

Since ERS is detected both in healthy individuals
and in people with various diseases, today there is no
unequivocal opinion about its origin.

It is known that ERS can be caused by:

— long-term administration or overdose with drugs of
the adrenomimetic group, for example, a,-adrenomimetic
(hemiton, clofelin, catapresan, clonidine);

— cocaine consumption;

—some physical factors (for example, both hyperther-
mia and hypothermia, excessive exercise);

— the conditions associated with the appearance of
the J-pattern on the ECG are recorded in certain diseases
and pathological conditions;

— familial hyperlipidemia (congenital elevated levels
of low-density lipoproteins (LDL) and insufficient levels of
high-density lipoproteins (HDL) in the blood), which results
in atherosclerotic heart disease [3,4];

— hypertrophic cardiomyopathy [3,8,9]; J. P. Guil-
lem, M. Haissaguerre and co-authors back in 1988
suggested the correlation of ERS with borderline forms
of obstructive hypertrophic cardiomyopathy (HCM) on
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the basis of similar echocardiographic signs (the state of
the basal interventricular septum, ventricular hyperkinesia,
the movement of the anterior mitral valve, reduction of
the area of the outgoing LV tract);

— with congenital and acquired heart defects [10];

— connective tissue disorders (CTD) in the form of
the appearance of longitudinal, oblique and transverse
additional chords in the ventricular cavity of the heart.
According to S. N. Shulenin etal. [11], in patients with ERS
some isolated signs of CTD (dolichomorphy, hypermobility
of joints, arachnodactyly, the presence of abnormal chords
and mitral valve prolapse) were significantly more often
revealed (51 %) than in individuals without this phenom-
enon (41 %).

Surawicz et al. (2002) noted hormonal hypothesis
after an ECG evaluation of 529 men aged 5 to 96 years
old. They noted that the prevalence of ERS increased with
a rise in testosterone levels during puberty. However, in
older men, when testosterone levels decrease, the prev-
alence of ERS decreases [12].

In recent years, suggestions have been made about
the genetic nature of this syndrome and the presence
of specific genes responsible for its evidence. ERS is
associated with mutations in the genes encoding proteins
that form subunits of ion channels. Currently there are 7
genes which are known: KCNJ8, Kir6.1, (locus 12p11.23);
CACNA1C, Cav1.2 (locus 12p13.3); CACNB2b, Cav32b
(locus 10p12.33); CACNA2D1, Cava2d (locus 17g21.11);
ABCCY9, SUR2A (locus 12p12.1); SCN5A, Nav1.5 3 (lo-
cus p21); SCN10A, Nav1.8 (locus 3p22.2). A number of
these genes are similar to genes associated with Brugada
syndrome (BrS) [6]. According to the recommendations
of the American Heart Association 2017 genetic testing is
not recommended for the diagnosis of early repolarization
syndrome [13].

In ERS, repolarization processes accelerate sharply
in the subepicardial layers of the myocardium. ERS is
based on congenital individual features of electrophy-
siological processes in the myocardium, leading to early
repolarization of its subepicardial layers.

1. Additional conduction paths.

Itis believed that this phenomenon is a manifestation
of anomaly of the atrioventricular conduction with the func-
tioning of additional atrioventricular or paradoxical pathways
with a sufficiently wide diameter and pronounced antegrade
impulse conduction [14]. There is an opinion that the ap-
pearance of a notching in the final part of the QRS complex
is nothing more than a delayed delta wave.

2. The irregularity of the processes of de- and repo-
larization of the ventricles.

The basis for the occurrence of ERS is the imba-
lance in the electrophysiological mechanism of changing
the processes of repolarization and depolarization in
individual myocardial structures localized at the cardiac
apex and in its basal parts.

—ERS occurs as a result of excessive overlapping of
depolarization and repolarization processes due to their
delay, but to different degrees, or the predominance of
one of them.

— ERS occurs as a simultaneous excitation of a part
of the ventricular myocardium from different directions
along the so-called ventricular depolarization pathways.
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The elevation of the ST segment in the chest leads in
case of ERS reflects the forward directional displacement
of the ST segment vector as a result of delayed repolari-
zation in the subendocardial zone, or premature (early)
repolarization of the subepicardial zone of the heart. Such
point of view is recognized by most authors, fully justifying
the term “early ventricular repolarization”.

It was found that the earliest electrocardiographic
manifestation of ERS is the primary disorder of the pro-
cess of ultimate depolarization of the ventricles in
the form of a sharp slowdown in the decline of the posi-
tive potential on the downward bend of the R- wave and
the absence of the S-wave on the ECG. Such a situation
is possible only if the physiological asynchronism of
depolarization in different parts of the heart muscle
is impaired as a result of either earlier activation of
the posterior basal regions of the heart, or (more often)
late depolarization of the myocardium of the anterior
wall of the ventricles. In both cases, the vector of late
depolarization of the ventricles, as well as the initial
vector of the ST segment, are directed forward, towards
the active electrodes of the thoracic leads, which leads
to the changes described above on the downward bend
of the R-wave and ST segment [11].

Existing hypotheses explain early repolarization
by the presence of three types of cells with different
electrophysiological potentials. They are named for
the location in the layers of the heart wall: epicardial,
endocardial, M-cells. These three types of cells differ
in their repolarization characteristics in the first and
third phases of the action potential (AP). The epicar-
dial and M-cells mainly have pronounced 1% phase,
which is caused by the outgoing current (lto), which
is sensitive to 4-aminopyridine (4-AP), as a result of
which the action potential takes the form of a “peak”
and an “arch” or a notching. This regional difference of
Ito was detected in the ventricular myocytes of dogs,
cats, rabbits, rats and in humans. An experimental study
of the myocardium of the left ventricle (LV) in the syn-
drome of short QT interval confirmed the hypothesis
that an increase in the outgoing repolarizing current
can shorten AP primarily in M-cells, thereby increasing
the dispersion of cells and generating a substrate for
the re-entry mechanism [15,16].

3. Dysfunction of the autonomic nervous system
(ANS).

There is evidence that ERS occurs when both
the parasympathetic and sympathetic ANS prevail. A
test with physical stress [11], in which the symptoms
of the syndrome are minimized, proves vagal genesis
of ERS: the ST segment, despite the isoelectricity
achieved, retains a characteristic trough-shaped con-
cavity, the T-wave is absent or slightly deepens, in all
cases the J-point or wave J is identified. Arrhythmic
activity was suppressed by isoproterenol in an ex-
perimental model of ERS [17]. After administration of
novocainamide or propranolol, and during the nighttime
sleep, which is detected during daily monitoring of
ECG, the severity of symptoms of ERS, on the contrary,
increased [15].

F. A. Kralios et al. (1975) suggested that ECG of
ERS manifestations are due to local disorders of the sym-
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pathetic innervation of the heart in various disorders of
the central nervous system. The segmental nature of
sympathetic innervation of the heart revealed by some
researchers makes it possible to explain the hypothesis
about the role of impaired physiological asynchronism of
excitation in the genesis of ERS. Currently, itis considered
that ANS dysfunction contributes to the manifestation
of symptoms of the syndrome, but does not determine
their genesis.

The role of the nerve endings of the autonomic
nervous system in early repolarization (fibers of the sym-
pathetic and vagus nerve) is not excluded. An activating
effect of the sympathetic nerve on the repolarization of
the anterior wall and apex zones has been shown [18].

4. Electrolyte disturbances (theory).

In general, the primary changes in electrolyte
balance as the cause of the occurrence of ERS are
considered by the majority of authors an untenable
hypothesis, since no deviation of electrolyte content
from the norm was detected in patients with “pure” ERS.
Probably, electrolyte disturbances can only explain ECG
dynamics of some signs of the syndrome, for example,
a change in the polarity of the T-wave or the duration of
the ECG intervals.

Classification of early repolarization syndrome

According to the classification of C. Antzelevich,
G.X. Yan (2010) three types of ERS are distinguished:
Type | lateral — specific ECG-signs of the syndrome,
revealed mainly in the lateral precardiac leads (V,, V)
(this option prevails in athletic developed men and has
a favorable course) (Fig. 1); Type Il inferolateral - ECG
changes are determined in the inferior (I, Ill, aVF) and
lateral precordial leads (it is associated with higher car-
diovascular risk) (Fig. 2); Type lll is global — when, in
addition to changes in the inferolateral region, signs of
ERS are detected and anterior (right precordial) leads
(Fig. 3). Type lll of ERS with a high amplitude of J waves
is considered to be the most arrhythmogenic, followed
by BrS, Type | and Il of ERS.

ECG registration with J-waves appearing as notching
on the positive R-wave descending limbinV, , leads and
ascending ST segment.

Malignant early repolarization: J-point elevation in
the inferior and lateral leads and ascending ST segment
in most leads.

J waves are apparent in the inferior, lateral, and
anterior (right precordial) leads.

The clinical significance of the syndrome

Early repolarization syndrome is the cause of nume-
rous diagnostic errors. The elevation of the ST segment
on the ECG is the reason for the differential diagnosis with
left ventricular hypertrophy, left bundle-branch block, peri-
carditis, pulmonary embolism, intoxication with digitalis
preparations, acute myocardial infarction, BrS and others.

Electrocardiographic signs of early repolarization
syndrome

For a long time, there was no generally accepted
definition of early repolarization: different researchers
used different ECG criteria for diagnostics of early re-
polarization. According to a 1976 study by H. Kambara
and J. Phillips, based on the findings of R. H. Wasser-
burger et al., 1961, according to the results of a study by
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Fig. 1. Type | lateral of ERS (adapted from [http://therapy.odmu.edu.ua/ru/component/phocagallery/1-
ecg/detail/125-athletic-heart1?Itemid=0]).

a:_’F.

Fig. 2. Type Il inferolateral of ERS (adapted from [16]).
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M. Haissaguerre et al., 2008, according to which the ECG
criteria of the ERP should be considered:

1. The elevation of the ST segment above isoline is
concave upward. Usually it does not have a strictly hori-
zontal direction and smoothly passes into the ascending
bend of the T wave. The ST segment has a peculiar shape:
in the form of a scapha, a fishing hook. The ST segment
displacement may be small (1-3 mm) or significant (4—7
mm) in the chest leads and in leads from the extremities
to 0.5 mm. The detected ST elevation does not change
with time: it is present on the archived ECG and does
not change when the ECG is repeated after 15-30-60
minutes.

With an increase in rhythm, the ST-segment dis-
placement decreases (for example, during exercise),
and with a decrease in rhythm it increases. In this
case there is absence of reciprocal ST depression in
the “mirror” leads.
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A sharp rise indicates the process of necrosis in
infarction, pronounced dystrophy, digitalis intoxication,
and pericarditis.

2. The characteristic notching (“wave transition”,
J-wave) on the descending bend of the R wave or at
the top of the ascending bend of the S-wave, imitating
the r'wave (pseudo r'wave). Instead of a notching at
the end of the QRS complex, there may be a line thick-
ening at the transition of the R-wave (or S) into the ST
segment — a junction point (j-point).

3. It is characterized by a high-amplitude, pointed,
symmetrical with a wide base T wave (sometimes in-
verted). Two variants of changes in the ST segment and
T-wave in case of ERS are described: T-positive and
T-negative. In the T (+) variant of ERS, the ST segment
shifted upwards has a concavity and passes into a high
positive T-wave. Ina T (-) variant, the ST segment shifted
upwards has a slightly convex shape and passes into a
negative, sometimes deep T-wave.

The main criterion of the syndrome — the J-wave in
the literature has different names: “camel hump sign”,
“Osborne wave” (T. C. Chou, 1979), “late delta wave”
(S. H. Litovsky, C. Antzelevith, 1989), “a hathook junc-
tion”, “hypothermic wave” or *hypothermic hump”, “J point
wave”, “K wave ”, “H wave” and “injury current” (M. R.
Sridharan, L. G. Horan, 1984; A. Solomon et al., 1989;
N. Hugo et al., 1988).

In 2015, new criteria on the ERP were published,
according to which the presence of a notching or wave
at the end of the QRS complex on the descending bend
of the R-wave above the isoline should be considered as
the ERP on ECG. Peak J must be greater or equal to 0.1
mV in two or more adjacent leads, with the exception of
leads from V-V, It is important to note that the J-phe-
nomenon can be assessed only in complexes with a
duration <120 ms [6].

Itis also recommended to evaluate changes in the ST
segment. If it has an oblique ascending tilt the ECG phe-
nomenon should be described as “early repolarization
with the ascending ST segment”. If the ST segment has
a horizontal or oblique descending depression, the ECG
phenomenon should be described as “early repolarization
with a horizontal or descending ST depression”. If the ele-
vation of the ST segment is observed in at least two leads
corresponding to one blood supply zone, and there is also
a horizontal or oblique descending depression in one lead,
then this should be described as a ST elevation. If the ST
segment is horizontal in the lower leads and ascending
in the lateral leads, the final interpretation will depend on
where early repolarization is most pronounced: the more
leads, the largest wave or notching amplitude [6].

Isolated ST segment elevation without a wave or
notching should not be considered as early repolarization
[6]. Thus, in order to diagnose EVR, itis necessary to have
awave or notching at the end of the QRS-complex (Fig. 4).

However, this “notching” for making a diagnosis of
ERP must meet several requirements. First of all, it con-
cerns those ECG leads in which it is recorded.

It is authorized to identify it in the leads from the limb
(with the exception of the lead aVR) and left chest leads.
The right chest leads (V,-V,) are not involved in the diag-
nosis of ERP. The amplitude of the “notching”, measured
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from the isoline to the peak, must be at least 0.1 mV. The
duration of the QRS complex should not exceed 120 ms,
and the “notching” should be located in the lower half of
the descending bend of the R-wave. Obviously, the latter
requirements regarding the width of the QRS complex and
the location of the “notching” are necessary to exclude
such ECG changes associated with disorders of intraven-
tricular conduction. Finally, it must be emphasized that in
order to make a diagnosis of ERP, a “notching” should be
identified in two or more consecutive leads.

Identifying a “notching” on the descending bend of
the R-wave involves identifying a series of points, measu-
ring amplitudes and durations (Fig. 5A). There are points
Jo (onset), Jp (peak) Jt (termination). The amplitude Jp
(relative to the isoline) of the “notching” is measured,
which should be at least 0.1 mV, and the intervals Jo-Jp
and Jo-Jt, which are recommended to be denoted as D,
and D, respectively. To determine the nature of the ST
segment (ascending, horizontal or descending), the po-
sition of the point Jt and the point on the ST segment
separated from it by 100 ms is compared.

A similar approach is applied to the description of
the “slurred” part of the descending bend of the R-wave
(slur) (Fig. 5B). “Slurring” can be detected in the same
leads in the lower half of the R wave with a QRS complex
with duration of no more than 120 ms.

A quantitative criterion is also proposed — the angle
between the upper and “slurred” parts of the R-wave
must be at least 10° (Fig. 5B). In practice “slurring” is
not a straight line, but a curve (arc). Therefore, the angle
described varies in magnitude. The consensus proposes
to determine the Jp point at the moment when the angle
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QRS Onset

Jp Amplitude
(Reference Level)

reaches 10° (at a tape speed of 25 mm /s and an ampli-
fication of 1 mV /1 cm).

The inclination of the ST segment should be
measured from the J end (Fig. 6). The inclination of
the ST segment should be considered as horizontal
or oblique ascending if the amplitude of the ST seg-
ment 100 ms after the end of J (interval M) is less or
equal to the amplitude of the end of the point J. The
inclination of the ST segment should be considered as
oblique ascending if the amplitude of the ST segment
100 ms after the end of J (interval M) is greater than
the amplitude of the end of J. If the Jt point was not
used when measuring the inclination during evaluation
of the J-sign on ECG, it should be indicated whether
the interval of 100 ms was used at such points as K,
L, M (Fig. 6). It is these approaches to the evaluation
of the J-sign that are the most reasonable and reco-
mmended for use nowadays [6,7]. The horizontal or
descending ST segment is currently considered to be
more “malignant” [19].

The width of the QRS complex should be estimated
according to special rules, since with the ERP its final
part reflects not the depolarization processes, but early
repolarization. Therefore, when determining the duration
of QRS, leads in which signs of ERP are recorded, as
indicated in the consensus, should be excluded from
the analysis.

The other ECG features in the syndrome are: dou-
ble-horned P-wave of normal duration and amplitude;
shortening the PQ, PR and QT intervals; a rapid and
sharp increase in the amplitude of the R-wave in the chest
leads with a simultaneous decrease and disappearance
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of the S-wave, which leads to a displacement of the tran-
sition zone (R/S=1orR=S)totherightto V,, V,ortoits
disappearance; rotation of the electrical axis of the heart
counterclockwise along the longitudinal axis.

Detection of Early Repolarization Syndrome during
electrocardiographic examination requires the implemen-
tation of the diagnostic algorithm:

1. Conducting an inquiry and physical examination in
order to reveal cases of sudden coronary death at a young
age in relatives, as well as to confirm / exclude signs of
cardiac rhythm disturbances, syncopal states.

2. Phenotypic examination of the patient in order to
identify external stigmas of undifferentiated connective tissue
dysplasia, assessment of the manifestation of dysplasia.

3. Evaluation of the degree of manifestation of early
repolarization syndrome. When identifying the ERP, it is
necessary to describe in which leads the “notching” and / or
“slurring” are noted, to evaluate their manifestation (the po-
sition of the Jp points) and the presence of an elevation, as
well as the shape of the ST segment, ascending, horizontal
or descending. All these signs can determine the degree
of “malignancy” of ERP. It is shown that an increase in
the amplitude of “notching” and/or “slurring” may precede
the development of arrhythmic events. On the other hand,
the consensus clearly defines that the presence of ST seg-
ment elevation in the absence of “notching” and/or “slurring”
cannot be considered as a sign of ERP.

4. Conducting daily monitoring of the electrical activity
of the heart (Holter monitor) to find out how the ECG
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Fig. 5. Evaluation of notching (A)
and slurring (B) of the final part of
the QRS (adapted from [6]).

Fig. 6. Scheme for determining
the inclination of the ST segment
(adapted from [6]).

L: 100 ms interval from Jp;
K: 100 ms interval from Jo;
M: 100 ms interval from Jt.

changes throughout the day in the usual conditions for
the patient, in order to exclude paroxysmal cardiac rhythm.

Daily monitoring allows conducting test with some
drugs (procainamide test, test with potassium drugs),
which enhance the manifestations of ERS, as well as to
record the increased signs of this disease when the pa-
tient is sleeping [20].

5. Carrying out an echocardiography at rest in order to
exclude latent systolic and diastolic dysfunction of the myo-
cardium, the presence of remodeling of the left ventricle.

6. Carrying out stress echocardiography to identify
signs of systolic dysfunction during physical activity in
individuals with moderate and maximum manifestation
of ERS with normal echogram indices at rest.

Tests with medicines can trigger or eliminate typical
ECG changes. They are carried out only in the hospital
under the supervision of the attending physician. The most
acceptable test for ambulance station is physical activity.
Itis prescribed to detect latent pathology and the degree
of adaptability of the heart. As noted earlier, with exercise
and an increase in heart rate, manifestations of ERS
disappear. Squats, treadmills, walking on stairs, bicycle
ergometry are used.

Itis very important to conduct several types of inves-
tigations, including echocardiography, blood biochemistry
with the determination of electrolytes, lipidograms, cre-
atine phosphokinase and lactate dehydrogenase, in order
to exclude other pathologies (pericarditis, hyperkalemia,
diffuse cardiosclerosis, and others).
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Itis obvious that such an assessment system is aimed
at identifying the “malignant” nature of ERS for the sub-
sequent determination of treatment tactics.

Features of early repolarization syndrome in athletes

This issue is particularly relevant due to a whole series
of deaths of young athletes in sports arenas, which drew
close attention to sports cardiology.

Interesting data were obtained, indicating a definite
clinical significance of ERS among athletes. For many
decades, it has been known that the benign model of
ERS is common in athletes and ranges from 10 to 90 %,
which is several times higher than among the general
population [21]. It is believed that this type of ERS is
a result of a higher vagal nerve tone and is associated
with exercise. This concept is quite controversial among
specialists in sports cardiology. The malignant model of
ERS is also common in athletes. Estimates of prevalence
range from 8 to 44 %, which is significantly higher than
in the general population [22-24]. Noseworthy et al.
(2011) demonstrated that exercise with physical activity
can cause both benign and malignant ERS model. For
college athletes who returned to intense training, ERS
was present in 37 % before and 53 % after an intensive
90-day training period (P < 0.01). It should be noted that
the increase in the prevalence of ERS after the 90-day
training period was caused by an increase in endurance
(rowers), while the prevalence of ERS remained stable
in soccer players, suggesting that endurance training is
a more powerful inducer of ERS than strength training.

Since rhythm disturbances are a very frequent cause
of sudden coronary death in athletes, the study of ERS
as a factor of arrhythmogenicity in the sport of higher
achievements is especially important. The causes of
arrhythmogenicity in ERS can be either congenital ano-
malies of the structure of the cardiac conduction system,
or an increased tone of the parasympathetic division
of the autonomic nervous system, which has a direct
effect on the occurrence of fatal arrhythmias. In sports-
men, diagnostic signs associated with CTD are often
detected. This makes this problem particularly relevant
among professional athletes, given the high percentage
of potentially dangerous arrhythmias and sudden cardiac
death in sports [3].

When considering ERS as a manifestation of heart
CTD syndrome, the prognostic value of the combination
of ERS and additional LV chords is very important. It is
believed that the most clinically significant are the trans-
verse basal and multiple chords, which lead to impaired
intracardiac hemodynamics, diastolic function of the heart
and contribute to the occurrence of cardiac arrhythmias.
The frequency offers ERS is closely related to the pre-
sence of signs of CTD — more than a third of individuals
with the presence of the syndrome have oblique additional
LV chords that can cause hemodynamic disturbances [11].
Such disturbances are most often manifested by a deteri-
oration of the diastolic function of the left ventricle, arising
from the opposition to relaxation with a high position of
oblique chords. An increase in myocardial stiffness can
also occur due to the deterioration of intramural blood flow
that occurs when the chord is stretched, and the location
of the chord in the heart cavity by 33.6 % determines
the magnitude of ST segment elevation on an ECG. At
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the same time, oblique basal-median chords are accom-
panied by maximal elevation of the ST segment. Conside-
ring the theory of the association of ERS with the presence
of additional LV chords, we believe that the oblique
basal-median chord provides the most rapid conduction
of an electrical impulse to the myocardium of the lower
and lateral wall of the left ventricle (the area of the most
often identified signs of the syndrome of early ventricular
repolarization in athletes), causing earlier repolarization
in these zones. It is shown that additional chords with
their basal location can lead to a decrease in tolerance to
physical activities [11], therefore, the presence of ERS in
athletes necessarily requires additional diagnostics and
careful observation in each individual case.

Due to the relatively high frequency of identifying
this syndrome in highly skilled athletes, ERS in sports, in
our opinion, should be considered a borderline variant of
the norm, requiring close attention and in-depth diagnostic
studies. Careful control of the sports cardiologist over
each athlete with ERS will help to coordinate the training
program, to appoint, if necessary, drug therapy and, thus,
to prevent possible sudden coronary death during training
and competition.

Early repolarization syndrome in children

Recently, cardiologists have noted a tendency to
an increase in the prevalence of ERS among children,
which can most often be found in a child during an ECG.
It is believed that this process is caused by the lability
of the nervous system in children with increased fatigue
and anxiety. Some experts associate this condition with
the influence of catecholamines, because the heart cells
of the child are very sensitive to their minor fluctuations
or physical fatigue. T. B. Ignatova (2015) determines
that the majority (57.9 %) of the surveyed 169 children
of primary school age with ERS, recorded on ECG, had
autonomic dysfunction syndrome. In most children, this
syndrome was recorded continuously (58.9 % of children)
and was accompanied by various cardiac arrhythmias
(54.6 %). In children with this syndrome, the values of
triglycerides and VLDL were significantly higher, which
led to an increase in atherogenicity. The concentration
of HDL was significantly lower in children with the above
syndrome [4].

Eitan Nahshoni, M. Sc at al. (2009) determined that
in ECG examinations of 50 children (aged 8.7 + 1.4 years
old; 12 girls, 44 boys) the frequency of patterns was signifi-
cantly higher in children with attention deficit hyperactivity
syndrome (ADHD) compared with the control group (32 %
vs 13 %, respectively, P = 0.012; relative risk [RR] = 1.68;
95 % meeting the confidence interval [CI] 1.16-2.44),
regardless of the treatment and gender of the child [25].

R. Safa, R. Thomas, Peter P. Karpawich (2016)
conducted a one-year retrospective review of three
hundred and one ECG, where ERS was detected in
177 (59 %) patients (age 11.7 + 4.3 years old); 54 %
were male; 46 % female. Of these, 6 people had a
history of sudden cardiac death (SCD) among relatives.
Arrhythmias were observed in 72 % of patients, while
only 3 patients had ventricular arrhythmias. Ascending
ST segment and increased J-point were observed in
77 % and 51 % of patients with and without arrhythmias,
respectively [26].

Review
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The manifestation of the syndrome of early repo-
larization was also noted in children with intrauterine
developmental pathology, in children with problems with
placental circulation during pregnancy, in adolescence
with active puberty of the child, congenital malformations.
The absence of any effects of the syndrome of premature
repolarization of the pregnant mother on the development
of the fetus and the gestation process has been proven,
unless other serious arrhythmias appear.

It is important to understand the causes and signs of
ERS in the child, as well as remember the measures to
prevent its occurrence. If a child is diagnosed with ERS,
this should not be considered as a sentence. Repeated
ECG may not show such a picture.

The pattern itself does not cause pronounced
cardiac disorders. The tactics of a pediatrician and a
pediatric cardiologist, after detecting ERS on the ECG,
should be determined on the basis of the results of
clinical and functional diagnostic examinations when
children are admitted to physical education and sports
[20]. All children with ERS must pass: a clinical study
of blood and urine, a study of the blood lipid spectrum,
electrocardiography, 24-hour monitoring of electro-
cardiography, assessment of vegetative homeostasis
using cardiointervalography, echocardiography, in order
to determine the possible cause of the disease and
associated diseases.

If a child has an “isolated early repolarization syn-
drome”, that is, not accompanied by another cardiac
pathology, then itis not advisable for these patients to use
drug therapy, but rather normalize eating behavior (ba-
lance nutrition and enrich the child’s menu with products
containing beneficial microelements for the body), limit
excessive physical activity and eliminate the effects of
stressful situations. The preventive ultrasound investiga-
tion of the heart and an ECG 2 times per year is obligatory
and, if necessary, the correction of drug treatment by a
cardiologist. It is advisable to prescribe antiarrhythmic
drugs only when the cardiac rhythm disturbances are
confirmed during an ECG study. For prophylactic pur-
poses, children are recommended to use drugs which
include magnesium.

Clinical manifestations of early repolarization syn-
drome

The first group includes those patients in whom this
syndrome leads to complications — syncope and cardiac
arrest. The syncope develops owing to deterioration in
blood supply of a brain. With ERS, the most common
cause of syncope is a violation of the rhythm of ventricular
contractions of the heart.

In case of ERS, cardiac arrest is caused by ven-
tricular fibrillation [27]. Ventricular fibrillation is the most
dangerous heart rhythm disorder, which is characterized
by rapid, irregular and uncoordinated contractions of
ventricular cardiomyocytes. Within a few seconds of
the onset of ventricular fibrillation, the patient usually
loses consciousness, then his pulse and breathing dis-
appear. Without the necessary assistance, the person
most often dies.

The second (and largest) group of patients with
ERS has no symptoms. Early ventricular repolarization
on an ECG is detected by chance. This group is less
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likely to develop complications and is characterized by
a benign course of this syndrome. Until the development
of complications, pathology does not limit the activity and
functioning of a person.

Treatment of patients with early repolarization syn-
drome

Disease therapy is aimed at preventing the develop-
ment of serious complications from cardiac activity. In
identifying life-threatening arrhythmias or other patholo-
gies, the patient is administered medication therapy, and
in some cases surgery.

The correction of the patient’s lifestyle recommended
by the attending physician is important. A patient with
early repolarization is indicated to limit physical activity
and psycho-emotional stress. It is necessary to give
up bad habits (smoking, drinking alcohol) and patient’s
compliance with a special diet, regular monitoring by a
cardiologist.

The patient’s eating behavior is corrected in order to
balance their daily diet and enrich them with B vitamins
and trace elements such as magnesium and potassium.
It is necessary to eat more raw vegetables and fruits, it is
necessary to enter into the menu sea fish and seafood,
liver, beans and cereals, different types of nuts, fresh
potherbs, soy products. Surgical treatment is used only in
severe cases of arrhythmias contributing to heart failure.

Drugs of the following pharmacological groups may
be prescribed:

—inthe presence of cardiac pathology (coronarolytics,
antihypertensive drugs, B-blockers);

— antiarrhythmic drugs: Etmozin (100 mg 3 times
a day), quinidine sulfate (200 mg three times a day),
Novocainamide (0.25 mg every 6 hours), which slow
down the repolarization, if rhythm disturbances are
accompanied;

— energotropic drugs: Neurovitan (1 tablet per day),
Kudesan (adult dosage — 2 mg per kilogram of weight),
Carnitine (500 mg twice a day), you should pay attention
to the fact that these drugs do not have a clear evidence
base, confirming effectiveness;

— vitamins of group B are recommended as co-
enzymes in the processes of restoring the balance of
electrical activity and impulse transmission.

According to the indications the following operations
are assigned:

Radiofrequency ablation (if additional conductive
pathways or severe arrhythmia are detected). The elimi-
nation of an additional bundle helps eliminate arrhythmic
disorders. Heart pacemaker implantation (in the presence
of life-threatening cardiac arrhythmias). Implantation of a
cardioverter defibrillator (for ventricular fibrillation). A small
device is placed under the skin on the chest, from which
electrodes are inserted into the heart cavity. At the time of
arrhythmia, the device transmits an accelerated electrical
impulse through them, due to which normalization of
the heart and restoration of the heart rate occur (Table 2) [7].

Prevention and prognosis

The prognosis for most patients with ERS is favorable.
In some cases, the disease may threaten the emergence
of a critical situation for the patient’s life. The task of
the doctor is to timely determine such a probability and
minimize the dangerous consequences of a heart rhythm
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Table 2. Consensus recommendations of experts on early repolarization therapy (adapted from [7])

ICD (implantable cardioverter-defibrillator) implantation is recommended for patients with a diagnosis of ERS syndrome who have experienced
cardiac arrest

Class lla 2 Isoproterenol infusion may be helpful in suppressing electrical storms in patients diagnosed with ERS syndrome.
_ Quinidine in addition to ICD may be useful for secondary prophylaxis of VF in patients diagnosed with ERS syndrome.
Class IIb 4 ICD implantation may be considered in symptomatic family members of patients with ERS syndrome in a history, having a ST segment elevation

>1 mm in 2 or more lower or lateral leads.

ICD implantation can be considered in asymptomatic people who demonstrate high-risk ECGs (high J-wave amplitude, horizontal/descending ST
segment) with a strong family history of juvenile unexplained sudden death with or without pathogenic mutation.

5
Class Il 6

ICD implantation is not recommended for patients with asymptomatic course and an isolated ECG pattern.

disorder, to identify these patients before the first episode
of the syncopal state of arrhythmic origin or unexplained
cardiac arrest occurs.

Differentiated diagnostics of early repolarization
syndrome

Considering the frequency of occurrence and the risk
of cardiovascular events, including fatal events, we will
consider on the differential diagnosis between ERS and
acute myocardial infarction, acute pericarditis and Bru-
gada syndrome.

Acute myocardial infarction (AMI) with ST segment
elevation.

ECG criteria for AMI depend on the stage and location
of myocardial damage.

In its development, AMI undergoes a series of sta-
ges: the first is ischemia (up to 3 hours) when there is
a high-amplitude, symmetrical, “coronary” T-wave in at
least two adjacent leads, the second is damage (up to
3 days) accompanied by an ST segment elevation with
concavity upwards over time, the ST segment approaches
the isoline and a negative T-wave forms, the next stage
is the formation of a necrosis zone with the occurrence of
an abnormal Q-wave on the ECG, i.e. this is a dynamic
process that changes over the course of several minutes,
hours, days. Itis characteristic of ERS that for many years
the ECG does not undergo changes and, in the presence
of ST segment elevation, as noted above, concavity
downwards remains and is characterized by a lack of
reciprocity, which is often observed in AMI.

According to ESC / ACC / AHA / WHF (2018) [28],
ECG signs of acute coronary ischemia are: in V, , ele-
vation of the ST segment at point j in two adjacent leads
>2mm in men 240 years old and 22.5 mm in men <40
years old or >1.5 mm in women regardless of age; for
other leads, the elevation should be >1 mm, appeared ST
depression in two adjacent leads >0.5mm and/or T-wave
inversion >1mm in two adjacent leads with a pronounced
R wave or R/S ratio >1.

In addition to ECG criteria, for the diagnosis of ACS,
it is important to take into account the clinical picture,
with characteristic cardiac symptoms, the identification of
markers of myocardial damage (troponins, myoglobins),
as well as visualization methods: echocardiography,
radionuclide methods, MRI of the heart, computed tomo-
graphic coronography.

Aninteresting and quite simple method for identifying
ERS was proposed by a group of researchers. Using
multivariate modeling of logistic regression they derived
an equation based on 3 criteria (ST elevation, R-wave
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amplitude in lead V, and QTc) and showed independent
and reliable criterion for the diagnosis of AMI with ST
segment elevation.

Index = [1. 196 x STE] + [0,059 x QTc] - [0,326 X RV.],

where STE — exceeding the ST segment 60 ms after
point J in the lead V, in mm, QTc - in ms.R , — R-wave
amplitude in V, lead in mm.

Index 223.4 with high sensitivity, specificity and
accuracy indicates AMI with ST segment elevation,
if <23.4 - ERS.

In 2017, they improved the formula by adding the 4
criterion — the voltage of the QRS complex in V, and
the formula got the following form:

Index = 0.052 x QTc - 0.151 x QRSV, - 0.268
X RV, +1.062 x STE6OV,,

an index value of 218.2 indicates the presence of AMI
with elevation of the ST segment [29].

ERS vs acute pericarditis. The ECG is characterized
by a certain staging. In the first stage (duration from
several days to one or two weeks), diffuse elevation of ST
segment with upward convexity with depression in leads
aVvR, V,, sometimes V, was observed.

ECG changes characteristic of the first stage are
found in more than 80 % of patients with pericarditis.
In the second stage of ECG changes (duration from
several days to several weeks), a return of the ST and
PR segments to the isolines is noted, and the T-wave
may be biphasic. In the third stage (the duration varies
from several weeks to 1-2 months) the T-wave becomes
inverted in many leads, followed by recovery in the fourth
stage (within 2-3 months). These changes on the ECG
are recorded in most standard, reinforced from the limb
and chest leads. And the fourth stage is the return of
the ECG to the original-normal picture.

One of the differential diagnostic symptoms, peri-
carditis, on an ECG, can be the ratio of the amplitude
of ST/T in V, or V,. The diagnosis of acute pericarditis
is more likely when the ratio index is >0.25, a smaller
value is in favor of ERS. The authors indicate that this
ratio becomes more informative when the amplitude of
the T-wave V,is <0.3 mm.

In ERS there is no characteristic dynamics as for
acute pericarditis. Also, when diagnosing of pericar-
ditis (unlike ERS), it is necessary to take into account
the classical clinical findings: chest pain, typical acute,
relief comes from sitting with the torso forward, friction
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pericardial noise during auscultation, with a maximum
near the left sternum, and also methods of visualization
of pericardial damage, including the presence of effu-
sion, increased markers of inflammation in laboratory
studies [30].

Distinctive changes on the ECG were first described
and studied by the brothers, cardiologists Josep and Pe-
dro Brugada, and subsequently their surname was firmly
entrenched in the clinical and instrumental syndrome.
Brugada syndrome is a hereditary disease caused by a
mutation of the SCN5A gene located on the shoulder p of
the third chromosome, which is responsible for encoding
the biosynthesis of the protein subunits of the sodium
channel of cardiomyocytes. This syndrome is characte-
rized by the presence of infarct-like ST segment elevation
in leads V,-,, pseudo-blockade of the left bundle-branch,
with frequent grade 1 AV block, combined with docu-
mented episodes of persistent ventricular tachycardia or
ventricular fibrillation and is associated with a high risk
of sudden cardiac death. Men are more likely to suffer,
the average age of sudden death is 41 + 15 years old
[31,32].

Three types of ECG changes are described: the first
type (classic) is a “dome-shaped” pseudo-infarction
elevation of the ST segment 22 mm (0.2 mV), with a
negative T-wave. The second type is characterized by
a “saddle-shaped” ST segment elevation 22 mm with a
positive or two-phase T-wave. The third type also has a
“saddle” ST segment elevation, but it is <1 mm. There
are also characteristic some prolongation of the QT and
PQ interval.

Pharmacological tests (administration of class 1
antiarrhythmic drugs) help in the diagnosis of this pattern
during continuous ECG recording. The diagnosis is con-
sidered to be confirmed, in the case of ECG conversion by
type Brugada 1, when ST segment elevation more than 2
mm occurs, arrhythmias develop or the QRS complex is
broadened to 2130 % of the initial level. With ERS, similar
pharmacological tests provoke masking or full leveling of
ECG signs of ERS (J waves) [31].

The differential diagnosis includes the localization
of ECG changes: with Brugada, the pattern is the lead
of V, ,, with ERS it is mainly V, , less often II, Ill, aVF.
The European Society of Cardiology has proposed
the “Corrado index” which is based on the measurement
of elevation height at the beginning of the ST segment
(point J) — STJ and 80 ms after the beginning of the ST
segment (ST80) — with type 1 Brugada syndrome, this
index is >1, and in case of ERS <1 [33,34].

Thus, conducting a differential diagnosis of ERS
should include not only the registration of 12 standard
ECG leads, but also a deep comprehensive analysis in
close connection with the clinical picture of the disease,
laboratory and genetic studies, as well as various imaging
methods (echocardiography, MRI, radionuclide methods,
etc.) and the use of auxiliary formulas of mathematical
calculation.

Conclusions

1. Thus, the early repolarization syndrome is an
important cardiovascular problem. According to experi-
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mental data, the third type of early repolarization pattern
with high amplitude of J waves in the inferolateral area in
combination with the localization of the latter in the front or
right leads and the horizontal or descending ST segment
is considered to be the most arrhythmogenic.

2. Future clinical and experimental investigations
should focus on identifying the exact causes and
mechanisms for the development of the early ventricular
repolarization syndrome and, ultimately, on developing
strategies to prevent premature death from cardiac causes
in individuals with this electrocardiogram disorder.
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The aim: to conduct a system analysis of the complex of legislative restrictions in the professional activities of medical pro-
fessionals from the standpoint of medical law, define the notion of “legal professional restrictions of medical workers”, identify
problems of legal regulation of these legal relations and outline the ways to resolve them.

Materials and methods. The research material is a modern regulatory framework. The methods of information retrieval,
analysis, systematization and generalization were carried out.

Results. In accordance with the innovations of Article 78" of the Fundamentals, from August 1, 2012, medical and pharmaceu-
tical professionals began to be subject to legal restrictions on their professional activities. Simultaneously with the addition of
the Fundamentals of the Legislation of Ukraine on Health Protection in Article 78" of the Law of Ukraine, the Code of Ukraine
on Administrative Offenses underwent corresponding changes. The introduction of restrictions is quite natural. Having entered
into force, these provisions should increase the social responsibility of all participants in a legal relationship, and their main
goal is to establish obstacles to possible abuse, create conditions for the independence of professional activity, and guarantee
the patient’s right to qualified medical care.

Conclusions. Legal professional restrictions of medical professionals represent the limitation of professional rights and du-
ties of medical professionals, established by law in order to ensure public interests, prevent offenses, protect the rights and
legitimate interests of medical professionals themselves.

NpaeoBi npodeciiHi 06MeXXeHH MeAUUHUX NPaLiBHUKIB 3riAHO 3 3aKOHOAABCTBOM
YKpaiHu: npobAemu Ta nepcneKTUBH

O.T. Anekcees, M. A. AHileHko

MeTa po60TH — BUKOHATI CUCTEMHUI aHani3 i3 NO3LLii MeaUYHOTO NpaBa KOMMEKCY 3aKOHOAABYMX 0BMeXeHb Y NPOECilHIi
LiSNbHOCTI MEAVYHWX MPaUiBHUKIB, ATV BU3HAYEHHS NOHATTIO «NPaBOBi NPOECINHI OOMEXKEHHS MEANYHUX NPALBHUKIBY,
BUSIBUTW NpobnemMy NpaBoBOro peryroBaHHS Ha3BaHUX NPaBOBIAHOCKH Ta OKPECTUTY LLIASIXM X BUPILLEHHS.

Marepianu Ta meToau. Marepian gocnigxeHHs — CydyacHa HopMaTuBHO-NpaBoBa 6asa. BukoprcTtanu metoay iHpopmaLiiHoro
MOLLYKY, aHanisy, cuctematiaadlii Ta y3aranbHeHHs:.

Pesynkratu. BignosigHo 1o HoBoBBeaeHb ctatTi 78" OcHoB Bif 1 cepnHs 2012 poky Ha MeAUYHUX | hapMaLEeBTUHHNX Npa-
LIBHUKIB CTanu NOLMPIOBATUCS BU3HAYEHI 3aKOHOM OOMEXEHHS MPK 3MiINCHEHHI HUMK NPOECiNHOI AisinbHOCTI. OgHoYacHo
3 ionoBHeHHsIM OCHOB 3akoHoZaBCTBa YkpaiHu Npo OXOpOHY 300poB’s B cTaTTi 78" 3akoHy YkpaiHu BignoBigHyx 3MiH 3a3HaB
i Kogekc YkpaiHu npo agMiHicTpaTvBHi npaBonopyLLeHHs. BeeaeHHs 06MexeHb Linkom 3akoHoMipHe. HabpaBLuy YuHHOCTI,
Taki NONOXEHHS NOBUHHI NiABULLMTM coLjianbHy BiANOBI4amnbHICTb YCiX y4aCHWKIB NPaBOBIAHOCUH, @ IXHbOK OCHOBHOK METOK
€ BCTAHOBMEHHS NePELLKOS MOXMVBUM 3MOBXVBAHHSM, CTBOPEHHS YMOB AN HE3aNeXHOCTi NPOeCiiHOI AiANbHOCTI, rapaH-
TOBaHOCTI NpaB NavjeHTa Ha kBanitikoBaHy MeauyHy AOMNOMOrY.

BucHoBku. MpaBoBi npocheciliHi 06MEKEHHS MEQUHHNX NPaLIBHUKIB € NiMiTyBaHHSAM NPOECiiHUX NpaB, 060B’A3KIB MEAUYHMX
NpauiBHUKIB, L0 BCTAHOBMEHI 3aKOHOAABCTBOM AJ151 3abe3neyeHHs nyoniyHux iHTepecis, 3anobiraHHs NpaBonopyLLEHHSM,
3aXMCTY NpaB i 3aKOHHKX iIHTEPECIB NALEHTIB | CAMUX MeaUYHUX NPaLiBHUKIB.

NpaBoBbie npodpeccMoHaAbHble OrpaHUUYEHUA MEAULIMHCKUX Pa6OTHMKOB NO
3aKOHOAATEAbLCTBY YKpauHbI: NpobAeMbl U NePCNeKTUBbI

A. T. Anekcees, M. A. AHULLEHKO

Lienb pa6oTbl — NPOBECTU CUCTEMHBI aHaNN3 C NO3MLMIA MEAVLIMHCKOTO NpaBa KOMMIeKca 3akoHOAaTENbHbIX OrpaHUYeHI B
npodeccroHarbHoM AeATenbHOCTY MEANLIMHCKIX PaGOTHVKOB, iaTb ONPeAereHne NOHATUIO «NPaBoBble NPOgecchoHarbHbIe
OrpaHNYeHNst MeaULMHCKIX paBOTHUKOBY, BbISIBUTL NPOBNeMbl MPaBOBOMO PErYNMPOBaHUS YKadaHHbIX MPaBOOTHOLLIEHUI 1
04epTUTb NYTU UX PA3PELLEHNS.

Matepuansi n Metogbl. Matepuan uccrnenoBaHusi — COBpeMeHHast HopMaTUBHO-NpaBoBas 6asa. Kcnonb3oBaHbl MeToab!
MHOPMALMOHHOrO MowcKa, aHanuaa, cucTemaTsaumm 1 0600LLEHNS.
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Pesynbrathbl. B cootBeTCTBUM C HOBOBBEAEHMAMM cTaTbi 78' OcHoB ¢ 1 aBrycta 2012 rona Ha MeaULMHCKMX 1 hapMaLeBTH-
YeCKMX paboTHWKOB CTam PacnpoCTPaHATLCS OnpeaeneHHble 3aKkOHOM OrpaHNYEHNS MPY OCYLLEECTBINIEHUN UMK NPOtHECCHO-
HarnbHoi fesTenbHocTy. OgHoBpeMeHHO ¢ fononHeHnem OCHOB 3akoHOLaTeNbCTBa YkpanHbl 06 0XxpaHe 300poBbsi B CTaTbe
78" 3akoHa YkpanHbl COOTBETCTBYHOLLMX M3MEHEHWI NpeTepnen u Kogeke YkpanHbl 06 aAMUHUCTPATUBHBIX MPaBOHAPYLLIEHMSIX.
BBeneHve orpaHnyeHuii BnonHe 3akoHOMepHO. BCTynnB B cuny, AaHHbIE MONOXEHWS AOMKHbI MOBLICUTL COLMAnbHYI0 OTBET-
CTBEHHOCTb BCEX Y4ACTHWUKOB NPaBOOTHOLLEHUS], @ X OCHOBHOMN LIENbIO SIBMSIETCS YCTAHOBINEHUE NPENSITCTBUI BO3MOXHbIM
310ynoTpebneHnsam, co3faHune yCroBuii Ans HE3aBUCUMOCTY NPOGECCHOHANBHON AEATENBHOCTU, FapaHTUPOBAHHOCTY NpaB

nauueHTa Ha KBaﬂVICbVILlVIpOBaHHyIO MeONUNHCKYHO MNOMOLLb.

BriBogb!. [paBoBble NpotheccroHarnbHbIe OrpaHNYEHNSt MEAULIMHCKUX pabOTHIKOB NpeacTaBnsioT coboii IMMUTUPOBaHWE
npodeccroHanbHbIX NpaB ¥ 00s13aHHOCTEN MEANLIMHCKNX pabOTHIKOB, YCTAHOBNEHHbIE 3aKOHOAATENLCTBOM Ans obecneve-
HUS1 NYBRMYHBIX MHTEPECOB, NPeayNPEXaEHNs NPaBOHAPYLLUEHWI, 3aLMThI NPaB U 3aKOHHbIX UHTEPECOB NaLMEHTOB 1 CaMUX

MeULNHCKNX pa6OTHVIKOB.

The process of domestic medicine’s reformation is cha-
racterized by more deep transformation of health care
system, including the elaboration of new requirements
to medical professional status. In his professional activity
every doctor except established rights and duties, must
remember about the number of restrictions imposed by
the Law of Ukraine “Fundamentals of Health Care Legi-
slation” (further — Fundamentals), and also by the other
legal and regulatory instruments.

The aim

To conduct a system analysis of the complex of legisla-
tive restrictions in the professional activities of medical
professionals from the standpoint of medical law, define
the notion of “legal professional restrictions of medical
workers”, identify problems of legal regulation of these
legal relations and outline the ways to resolve them.

Materials and methods

The research material is a modern regulatory framework.
The methods of information retrieval, analysis, systemati-
zation and generalization were carried out.

Results

According to A. Denisova’s (2011) statement legal restric-
tions are legal exclusions from legal human status which
has preventive nature, protect the subjects whom these
restrictions apply to and the other persons as well from
unpleasant consequences [1].

According to A. Komzyuk’s (2015) opinion, “restric-
tions” can be interpreted as follows: subjective right exists,
but due to certain circumstances it can’t be realized. The
necessity of existing such restrictions is explained by
the fact that there are cases of conflicts of individual and
public interests [2].

Analysis of the legislation shows that restriction in
the professional medical activity can be divided into two
groups: restrictions of rights and restrictions of duties.

Studying the legislation that regulates medical acti-
vity we can highlight the following restrictions of medical
professional’s duties: restrictions of duty not to disclose
medical confidentiality; restrictions of duty to provide free
medical care by the program of state medical guaran-
tees; restrictions of duty to provide full information about
patient’s health if it can worsen his health; restriction of
the number of patients whom the doctor must make dec-
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laration with under state medical guarantees; restriction
of duty to provide medical care to the emergency patient
in case of ascertaining the biological death of a person.

Accordingly the following restrictions of the profes-
sional rights of medical professionals can be selected:
restriction of the right to refuse patient in the case of
non-compliance with the recommendations and internal
labor regulations of health care facility if it won’t threaten
the patient’s life and population’s health; restriction of
the right to free choice of the approved forms, methods
and means of activity, according to established order
introduction of modern achievements of medical and
pharmaceutical science and practice by the state stan-
dards and clinical protocols, and also by the restrictions
prescribed by Article 78 of the Fundamentals [3].

Issues of legal restrictions of professional rights and
duties of medical professional have a number of problem
moments of legal regulation and ethical issues and also
legal conflicts.

So restriction of duty not to disclose medical confiden-
tiality is regulated by the number of laws and bylaws such
as Civil Code of Ukraine, Code of Criminal Procedure of
Ukraine, Code of Civil Procedure of Ukraine, Fundamen-
tals, Laws of Ukraine “About Counteracting Tuberculosis”,
“About Anti-Drug, Psychotropic Substances and Precursor
Trafficking Measures and Anti-Abuse” and others [4].

Restriction of duty to provide free medical care by
the program of state medical guarantees doesn’t comply
with the current Constitution because it directly restricts
constitutional right to free medical care in public and mu-
nicipal health facilities, that is unacceptable according to
the Article 22 of the Constitution of Ukraine [5].

Restriction of duty to provide full information about
patient’s health if it can worsen his health has a number
of problems first of all problems of moral and ethical plan.
Opponents of this restriction consider that everybody has
the right to prepare for death (to complete the affairs, make
death orders including legal ones), and silence of such
information is, in their opinion, a violation of human rights
to information. From the other side the law isn’t clearly
written who can provide full medical information about
such patient as it must be objectively known to those
people who take care of the patients.

Restriction of the patients’ number according to
the Order of realization of state medical guarantees of
medical care due to the program of medical guarantees for
the first aid in the year 2019, approved by the Resolution
of Cabinet of Ministers of Ukraine on December 12, 2018,
number 1117, which the doctor must make declaration
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with under the medical guarantee program, comes into
conflict with the article 34 of Fundamentals which clearly
states that the doctor has the right to refuse in two cases:
in case of non-compliance with the recommendations of
the doctor and in case of non-compliance with the internal
regulations of health care facility [6].

Restriction of duty to provide medical care to
the emergency patient in case of ascertaining the bi-
ological death of a person entails a number of ethical
problems connected with euthanasia and also realization
of the right to dignified death movement for which has
enough popularity in the countries of Western Europe
and in Ukraine as well.

Restriction of the right to free choice of the approved
forms, methods and means of activity, according to
established order introduction of modern achievements
of medical and pharmaceutical science and practice by
the state standards and clinical protocols has also some
problems as after the implementation of notion “new
clinical protocol” into Ukrainian legislation and related
ability to apply translations of foreign clinical protocols in
medical practice is faced with frequent facts of inability
to apply the latter because of inconsistency of methods
of preparations and medical equipment.

In accordance with the innovations of Article 78" of
Fundamentals since August 1, 2012, medical and phar-
maceutical professionals began to be the subject to legal
restrictions on their professional activities [3].

1. Medical professionals aren't entitled to receive un-
due profits from business entities producing and/or selling
medicines [3]. According to part 1 of article 1 of the Law
of Ukraine “On Prevention of Corruption” unlawful be-
nefits are cash or other property, advantages, privileges,
services, intangible assets, any other benefits, any other
non-material or non-monetary benefits that are promised,
offered, provided or received without legal basis. This law
contains the concept of a gift, which is defined as cash or
other property, advantages, privileges, services, intangible
assets, that are provided /received free of charge or at a
price below the minimum market [7]. But the above defini-
tions don’t provide clear distinction between the concepts
of “undue benefit” and “gift”, and only with deeper study
of legislation we understand that the main difference
of undue benefit from gift is that the undue benefit is
granted for the implementation of certain actions in favor
of specific legal entities and/or individuals (in our case
pharmaceutical companies, their professionals or indivi-
dual entrepreneurs engaged in pharmaceutical business)
and gift is based on a donation agreement (more often
in written form rather than verbally) without conditions for
performing any actions. Thus it turns out that doctors can
receive gifts from the pharmaceutical business entities,
but they can’t cooperate, that is to carry out certain actions
in favor of such subjects.

Exceptions are pedagogical or scientific activity, clini-
cal contract remuneration for medical product or clinical
trials of medical products and medical equipment.

If we are talking about the receiving of remuneration, it
is necessary to have a documented agreement on the provi-
sion of reciprocal services subject to the following conditions:

— written form of the approval of the Agreement by
the employer;
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— proper documentation payouts;

— fair market value of services.

It is acceptable to compensate medical professional
reasonable and documented expenses arising in the im-
plementation of the above activities (for example, travel,
accommodation, meals) under a paid agreement [8].

Parties are encouraged to sign the certificate of de-
livery and receipt of services, to save proof of expenses
(tickets, vouchers, receipts).

Only those medical professionals who are teachers
(that is they are in an employment relationship with
the educational organization and perform the duties of
training, educating and/or organizing educational activi-
ties) can be involved in the performance of educational
services.

As for the educational activities they should corre-
spond to a certain subject, for example, inform about a
drug or medical device, cover and introduce scientific or
educational information in the health care sector [9]. This
could include master classes and the training of medi-
cal professionals in the installation and use of specific
products in order to ensure their effective and safe use.
These can be practical exercises using medical products
or dummies, as well as lectures and presentations, infor-
mation about medical technologies used by the company.

It should be stipulated that pharmaceutical companies
can make donations to non-profit organizations under a
donation agreement, as well as participate in charity and
supportindependent educational activities of third parties.

Conference support may be provided in the form of
grants to organizers, payment for the participants’ food if
the rules established by the conference organizers allow.
Atthe same time, demonstration of products and services
of companies at conferences is allowed. It is also allowed
to sponsor satellite symposia, to present lecturers and
materials for their holding.

2. Medical professionals don't have the right to receive
from the business entities or their representatives en-
gaged in the production and/or sale of medicines, medical
products, samples of medicines, medical devices for use
in professional activities (except for cases related to con-
ducting clinical trials of medical products in accordance
with the agreements) [3].

When conducting clinical trials of medicines or clini-
cal trials of medical products, it is allowed to conclude
agreements on their prescription or recommendation to
patients; receive samples for delivery to patients, hold
meetings with companies’ representatives.

This restriction is aimed at making the objective deci-
sion of the doctor to use a medicine or medical product in
the treatment. Such decision should be free from lobbing,
public relations and direct bribing by the manufacturers
of any medical products.

3. Medical professionals don’t have the right to ad-
vertise medicines, medical products, including prescribe
medicines on forms containing advertising information,
and indicate the manufacturers of medicines (brands) [3].

According to the definition carried out in the Law of
Ukraine “On Advertising”, advertising is information about
a person or product, distributed in any form and by any
means and intended to form or maintain awareness of
advertising consumers and their interest in such goods
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or persons. Consumers of advertising are considered to
be an indefinite number of persons whom advertising is
directed on [10].

It is recommended to organize promotional events in
business centers, educational institutions, hotels and oth-
er places intended for business and educational events.

In the opinion of D. Pivnya and . Kitsula (2016), in
contrast to the above, information about medicine direc-
ted at a specific person (individualized information) and
intended to provide medical care cannot be considered
as advertising [9].

In our opinion, according to the Ukrainian legislation,
the doctor may provide the patient with the international
non-patented name of the medical product, and not its
trade name.

But the use by physicians in their professional activity
available for public viewing and viewing branded souve-
nirs (gowns, pens, calendars, posters, etc.) containing
information about medicines and medical products (for
example, the name) has certain risks, because can be
attributed to the advertising of such products [8].

The question of restricting medical professionals
to indicate the definition of the trade name of the drug
is quite controversial, since there are quite a lot of
pharmacological studies that prove the superiority of
the original drugs over generics and their more serious
therapeutic effect. So, the famous Ukrainian pharmacol-
ogist |. Zupanets (2014) believes that the genetic drug,
compared with the original, has only one advantage — a
lower cost. However, this advantage loses its value when
considering the effectiveness of such a drug and its safety.
One of the main causes of this phenomenon can be low
or high bioavailability compared with the original drug,
as well as low stability and the presence of impurities
that cause unanticipated side effects, which leads to
lower effectiveness and safety of the generic drug. Only
the availability of complete information on compliance with
GMP standards in the production of generic, its pharma-
cokinetic and therapeutic equivalence when compared
with the original drug makes it reasonable to search for
the pharmacoeconomic benefits of the generic drug [11].

Simultaneously with the addition of the Fundamentals
of the Legislation of Ukraine on Health Protection in Article
78" of the Law of Ukraine on Administrative Offenses has
undergone corresponding changes [3].

According to the newness in the Code of Ukraine
on Administrative Offenses in Article 442, violation of
the restrictions established for medical professionals
and pharmaceutical workers in the exercise of their pro-
fessional activities, entails the imposition of a fine of 300
non-taxable minimum of income (5.100 hrn).

The same actions committed again during the year
after the imposition of an administrative penalty entail
the imposition of a fine of 1.200 non-taxable minimum of
citizens’ income (20.400 hrn) [12].

These measures are intended to promote respect for
the rights and legitimate interests of both patients and physi-
cians; they have a preventive function of preventing offenses.

Thus, by means of the restrictions prescribed in Ar-
ticle 78" of the Fundamentals, the legislator established
the legal framework for professional communication of
medical professionals and pharmaceutical workers with
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representatives of organizations producing medicines
and medical products.

The introduction of restrictions is quite natural. Co-
ming into force these provisions should increase the social
responsibility of all participants in the legal relationship,
and their main goal is to establish obstacles to possible
abuse, to create conditions for the independence of pro-
fessional activity, and to guarantee a patient the rights to
qualified medical care.

Itis significant that the legislator hasn’tintroduced a total
ban on communication of representatives of companies and
medical professionals. The possibility of meeting with repre-
sentatives of companies in order to conduct clinical research,
improve their professional level and provide information
on the monitoring of the safety of medicines and medical
products, as well as financing the teaching and research
activities of medical professionals has been allowed. Natu-
rally, without the professional communication of the medical
and pharmaceutical community, the development of medical
science and, accordingly, improving the quality of treatment
in the interests of patients isn’t possible.

The important direction of legal work is the improve-
ment of legal techniques of legislation governing medical
activities, including such an important legal institution
as the legal restrictions. As our study shows, this legal
institution is regulated by more than ten regulatory legal
acts, which creates an inconvenience in its study not only
for medical professionals but also for professional lawyers
as well. In our deep conviction, medical legislation should
be clear, accessible and convenient for study, first of all,
to medical professionals.

Conclusions

1. Legal professional restrictions of medical profes-
sionals are the limitation of professional rights and duties of
medical professionals, established by law in order to ensure
state interests, prevent offenses, protect the rights and
legitimate interests of medical professionals themselves.

2. The above restrictions have a number of legal prob-
lems that are subject to elimination by making appropriate
changes to the current legislation of Ukraine.

Prospects for further research. Therefore, in
further studies it's necessary to study the methodology
of systematization of medical legislation, including sig-
nificantly improve the legal technique of presentation of
the institution of legal professional restrictions of medical
professionals.

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

Hapinwaa po pepakuii / Received: 22.03.2019
Nicas poonpaviosaHHs / Revised: 29.03.2019
MpuitHaTo po ApyKy / Accepted: 20.05.2019

Informations about authors:

Aleksieiev O. H., PhD, Associate Professor of the Department
of Management and Pharmacy Economics, Medical and
Pharmaceutical Law, Zaporizhzhia State Medical University,
Ukraine.

Review

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



292

Ornaam

Anishchenko M. A., PhD, Associate Professor of the Department
of Management and Pharmacy Economics, Medical and
Pharmaceutical Law, Zaporizhzhia State Medical University,
Ukraine.

BiaomocrTi npo aBTopiB:

Anekcee 0. I, KaHA. dapMm. HayK, AOLEHT Kad. ynpaBAiHHSA

i eKOHOMIKM dapmaii, MeAUYHOrO Ta dapMaLEeBTUUYHOrO NpaBa,
3anopisbkiii AepxxaBHUI MeAUYHUI YHIBEpCUTET, YKpaiHa.
AHileHKO M. A., KaHA. FOPUA. HaYK, AOLEHT Kad. ynpaBAHHA

i eKOHOMIKM papmalLlii, MeanyHOro Ta dapMaLeBTMYHOrO NPaBea,
3anopisbkuii AepxxaBHU MEAUYHUI YHIBEpCUTET, YKpaiHa.

CBepeHus 06 aBTopax:

Anekcees A. I, KaHA. dapm. HayK, AOLIEHT kad. ynpaBAeHHs

1 3KOHOMUKM GapMaLLm, MEAULIMHCKOTO U GapMaLeBTUYeCKoro
npaBa, 3anopoXCKM1I roCyAAPCTBEHHbIN MEAMLMHCKUI
yHUBEpCUTeT, YKpanHa.

AHMLEHKO M. A., KaHA. FOPUA. HAYK, AOLEHT Kad. ynpaBAeHUs

1 3KOHOMUKM GpapMaLLm, MEAULIMHCKOTO U GapMaLeBTUYeCKoro
npaBa, 3anopoXCKM1I roCyAAPCTBEHHbIN MEAMLMHCKUI
yHUBEpCUTeT, YKpanHa.

References

[11 Denysova, A. M. (2011) Pravovi obmezhennia: poniattia, vydy, funktsii
[Legal constraints: concepts, types, functions]. Chasopys Kyivskoho
universytetu prava, 2, 51-55. [in Ukrainian].

[2] Komziuk, M. A. (2015) Poniattia, zmist, vydy ta formy obmezhennia
osobistoi svobody hromadian za administratyvnym pravom [Concept,
content, types and forms of restriction of personal freedom of citizens
under administrative law]. Yevropeiski perspektyvy, 1, 52-58. [in
Ukrainian].

[3] Zakon Ukrainy «Osnovy zakonodavstva Ukrainy pro okhoronu zdor-
ovia» vid 19.11.1992 Ne2801-XII [Law of Ukraine «Fundamentals of
Ukrainian Health Care Legislation» from November 19, 1992 Ne2801-
Xll]. Retrieved from https://zakon.rada.gov.ua/laws/show/2801-12/
€d20140802 [in Ukrainian].

[4] Dichko, H. O. (2019) Vypadky pravomirnoho Rozkryttia medychnoi
taiemnytsi [Cases of lawful disclosure of medical secrets]. Pravovi
problemy suchasnoi transformatsii okhorony zdorovia. Proceedings
of the International Scientific and Praktical Conference, (p. 57-60).
[in Ukrainian].

[5] Konstytutsiia Ukrainy: Osnovnyi Zakon vid 28.06.1996 Ne254k/96-
VR [The Constitution of Ukraine: Basic Law of June 28, 1996.
Ne254k/96-VR.] Retrieved from https://zakon.rada.gov.ua/laws/
card/254%D0%BA/96-%D0%B2%D1%80. [in Ukrainian].

[6] Poriadok realizatsii derzhavnykh harantii medychnoho obsluhovuvannia
naselennia za prohramoiu medychnykh harantii dlia pervynnoi medychnoi
dopomohy na 2019 rik: zatverdzhenykh postanovoiu KMU vid 18.12.2018
Ne1117 [The procedure for the implementation of state guarantees for
medical care of the population under the program of medical guarantees
for primary health care in 2019, approved by the Cabinet of Ministers of
Ukraine from December 12, 2018 Ne1117]. Retrieved from https://zakon.
rada.gov.ua/laws/show/1117-2018-%D0%BF. [in Ukrainian].

[71  Zakon Ukrainy «Pro zapobihannia koruptsii» vid 14.10.2014. Ne1700-
VII [The Law of Ukraine «On Preventing Corruption» from October
14, 2014. Ne1700-VII] Retrieved from https://zakon.rada.gov.ua/laws/
show/1700-18. [in Ukrainian].

[8] Kolyado, E. V., Lazarev, V. S., & Perfilyev, A. A. (2013) Zakonodavchi
obmezhennia, shcho nakladaiutsia na medychnykh i farmatsevtychnykh
pratsivnykiv pid chas zdiisnennia nymy profesiinoi diialnosti [Legislative
restrictions imposed on medical and pharmaceutical employees in
realization of their professional activities]. Sibirskij medicinskij zhurnal,
122(7), 147-148. [in Russian).

[9] Piven, D. V., &Kitsul I. S. (2016) Obmezhennia, shcho nakladaiutsia
na medychnykh pratsivnykiv pid chas zdiisnennia profesiinoi diialnosti,
i zapobihannia konfliktu interesiv medychnoho pratsivnyka: dii medych-
noi orhanizatsii [Restrictions on medical stuff in the exercise of profes-
sional activity and the prevention of conflicts of their interests: medical
organization actions]. Menedzher zdravoohraneniya, 4, 63. [in Russian).

[10] Zakon Ukrainy «Pro reklamu» vid 03.07.1996. Ne270/96-VR [Law
of Ukraine «About advertising» from July 3, 1996. Ne270/96-VR].
Retrieved from https://zakon2.rada.gov.ua/laws/show/270/96-
%D0%B2%D1%80 [in Ukrainian].

[11] Borovyk, S. P. (2014) Original'nye i genericheskie preparaty: mify i
real'nost’ [Original and generic drugs: myths and reality]. Ukrayin-
skyi medychnyi chasopys. Retrieved from https://www.umj.com.ua/
article/81906/originalnye-i-genericheskie-preparaty-mify-i-realnost
[in Russian].

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

[12] Kodeks Ukrainy pro administratyvni pravoporushennia vid 04.12.1984.
Neg8073-X [Code of Ukraine on Administrative Offenses from December
4,1984. Ne8073-X]. Retrieved from https://zakon.rada.gov.ua/laws/
show/80732-10. [in Ukrainian].

Maronoris. Tom 16, Ne 2(46), TpaBeHb — cepneHb 2019 p.



YAK: 616.24-006.441-036.4-06:616.233-018.2

Case report

NepBuHHA AereHeBa Aimpoma 3 6poHxoacoLinoBaHOi AiM(OIAHOI TKAHUHK

(KAiHiYHE cnocTepeXXeHHs)

l. B. XXynkeBnu*B-F, I. U. Fanaituyk®F

ABH3 «TepHoniAbCbKUIN AepXaBHUIA MeAUYHUIA yHiIBEpeKuTeT imeHi |. f1. TopbaueBcbkoro MO3 YkpaiHu», M. TepHoniab

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTaLis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60Tu — onucaTyi KniHiYHWA BUNaZAoK PiaKICHOT iHAONEHTHOT eKCTPaHOAANBHOT HErOMKKIHCLKOI NMiMOMMU, LLIO BUHWKAE 3
BpoHxoacoLiioBaHoi NiMoIAHOT TKAHWHW, MPOAHANi3yBaT OCHOBHI Cy4acHi TEHAEHLLT AiarHOCTVKY Ta NikyBaHHS Liei natonorii.

BukopucToBytoun 6ibnioceMaHTUYHWIA Ta aHaniTUYHWIA METOAM AOCHILKEHHS, NpoaHanidyBani OCHOBHI ICTOPWYHI AaHi i
KniHiko-pagionorivHi Ta iMyHOMOponorivHi KpUTepii 4iarHOCTWKW Ka3yiCTUYHO PiaKICHOrO HOBOYTBOPEHHS — NEPBUHHOI ne-
FEHEeBOI HETOKKIHCHKOI NIMPOMM — IHAONEHTHOI eKCTpaHoAanbHOI B-KMiTMHHOI NiMOMM MapriHanbHOT 30HM, L0 BUHWKAE
3 BpoHxoacoLinoBaHoi nimdoigHoi TkaHuHK (bronchus-associated lymphoid tissue — BALT). MowmperHs BALT-nimcomu
CTaHoBUTb MeHLUe Hix 0,5 % Big yCix NereHeBunx 3nosKiCHUX NYXAWH Ta MeHLUe HiX 1 % Bif YCiX HErOmKKIHCHKMX MiMAPOM. HuHi
LLie 06roBOPIOKOTL AiarHOCTMYHI NiAXOAW Ta CTaHOAPTHE CUCTEMHE TiKyBaHHS! LIbOro 3axXBOptoBaHHS. HaBeaeHo pekomeHaauii
PETPOCNEKTUBHOIO MiXKHAPOAHOTO AOCHIAKEHHSI NEPBUHHOI EKCTPAHOAANBHOI NiMGOMM NereHb i3 MapriHanbHOI 30HU, Lo
3MjiCHEHe MPXKHApOAHO rpymnot 3 BUBYEHHS ekcTpaHoaanbHux niMpom (IELSG), npoaHanisaoBaHO OCHOBHI pekoMeHaaLii
NCCN wiozo fiarHocTukm, NikyBaHHs Myko3oacouinosaHux nimcom 2019 p. nepernsigy. BapiaHtu nikyBaHHs BALT-nimdo-
MM BapitotoTb Y AianasoHi Big aHTUBIOTMKOTepanii Ta KniHiYHOro crocTepexeHHst A0 XipypridHoi pesekuii abo kombiHauii 3
XimMioTepanieto Ta NPOMEeHEBOO Teparieto, ane onTuManbHa Tepanis Liboro 3axBoptoBaHHs noTpebye BuB4eHHs. Came To4He
mopdornoriyHe Br3Ha4eHHs Ta IMX-heHoTMNyBaHHS fatoTb MOXIMBICTL BUOGPATY afieKBaTHUI MPOTOKON XiMIOTEpPaneBTUYHOMO
nikyBaHHs! (imyHoximioTepanii). OBroBopeHo OCHOBHI OMLii paamKanbHOro XipypriYHoro, XiMioTepaneBTUYHOTO Ta PagionoriyHoro
eTanis nikyBaHHs BALT-nimcomMu Ta nokasaHHs LWoao iXHbOro KOMBIHOBAHOTO BUKOPUCTAHHS B MEXax MysTUANCLMNIIHAPHOTO
nigxody 80 NikyBaHHS NiMPOM, BU3HAYEHO iXHI0 epeKTUBHICTb. HaBeaeHo BnacHe 4-piyHe KniHiYHe CnocTepexeHHs 3a navj-
€HToM 48 pokiB i3 BALT-nimcomoto, 06roBopeHo OCHOBHI paionoriyHi AiarHOCTUYHI KpuTepii Ta CknagHoLL B MOPAOMnOrivHii
aiardocTui i IMX-cbeHoTnnyBaHHs. KniHiuHe cnocTepexeHHs CnpsiMoBaHe Ha iHhOPMYBaHHS! LUMPOKOTO Kofa NpaKTUYHKX
nikapiB: TepaneBTiB, NyNbMOHOMNOrB, (OTU3iaTpiB, TOPaKanbHWX XipypriB, OHKOOriB, paaionoris.

BucHoBku. BALT-nimoma € pigkicHUM BMAOM eKCTpaHOZamnbHUX HEroMKKIHCEKMX NIMGIOM, WO HE MAE YITKMX KIiHIYHUX
OpIEHTUPIB | CneLMdivHNX pagionoriYHnx 03HaK i NoTpebye BUBaXEHOI MCTONOMYHOI [iarHOCTUKM Ta iMYHOrCTOXIMIYHOI Be-
pudikaulii, ika pa3om i3 Metogamm komm'toTepHoi Tomorpadii (um MET-KT) Bu3Havae cTagijto 3axBoproBaHHS i, BignoBigHo,
TaKTVIKy BEEHHS1 XBOPUX.

NepBuuHasa AerouHaa AMm¢poma U3 6poHxoaccoLUMpPoBaHHOW AMMGOUAHON TKAHU
(kAMHMYecKoe HabAaloAeHuUE)

W. B. XynkeBnuy, U. 1. Tanaituyk

Llenb paboTbl — onucath KIMHUYECKUIA Cryyait peakon UHOONEHTHOWM SKCTpaHoAanbHON HEXOMKKMHCKON NIMMCOMBI, BO3-
HUKatoLEN 13 BPOHX0AcCOLMMPOBAHHON NMMAIOUAHO TKaHW, NPOAHANU3MPOBaTh OCHOBHbLIE COBPEMEHHbIE TEHAEHLMN
[NarHOCTUKW 1 NEYEHNs JaHHON NaTonoruu.

Vcnonb3ys 61bnnoceMaHTUYHUA 1 aHaMMTUYECKUIA METOAbI UCCTIEA0BaHNS, NPOaHaNM3vNpoBaHbl OCHOBHbBIE UCTOPUYECKUE
[aHHble U KIMHUKO-PaamMororniecke 1 UMMyHOMOPJIONOrMYeCcKne KpUTepUn ANarHoCTUKW KasyucTUYECKN PedKoro HOBOO-
6pa3oBaHUst — NEPBUYHON NEroYHOM HEXOMKKUHCKOWM NMMEOMbI — MHOONEHTHOW SKCTPaHoAanbHON B-KneTouHowm nuMdombl
MapriHanbHOM 30HbI, BO3HUKatOLLIEH M3 GpOHX0acCoLMMpoBaHHOM NMAouaHo Tkanm (bronchus-associated lymphoid tissue —
BALT). PacnpoctpaHeHHocTs BALT-nMdombl coctaensiet MeHee 0,5 % OT BCEX IEroqHbIX 30Ka4eCTBEHHbIX ONYXOnem 1 MeHee
1 % OT BCeX HEXOMKKMHCKIX NMMCHOM. Ha CEerogHsLLHMI AeHb WMPOKO 06CYKOAKOT ANarHOCTUYECKUE NOAXOAb! M CTaHAAPTHOE
CHCTEMHOE neyeHmne aToro 3abonesanusi. MprBeaeHsl PeKOMEHAALMM PETPOCMIEKTUBHOTO MEXAYHAapOAHOTO UCCNenoBaHuMs
NEPBUYHOI 3KCTPaHOAAMNBHOW NMMGOMBI NETKUX M3 MaprUHambHOW 30HbI U3y4eHUst aKCTpaHodarnbHbIX numdom (IELSG),
MPOBEAEHHOTO MEXOYHAPOAHON rpynnoi, NpoaHanmnanpoBaHbl ocHoBHble pekomeHzaumm NCCN no anarHocTuKe 1 neveHmno
Myko3oaccoLmmnpoBaHHbIX umdom 2019 . nepecmotpa. BapuaHTtel nederuns BALT-nnmoMbl BapbypyHoT B AvanasoHe OT aH-
TMBMOTHKOTEPANWM W KITMHNYECKOTO HAaBbMoAeHNs [0 XMPYPruYecKo Pe3eKLMn U KoMOUHaLWmM C XMmnoTepanven v y4eBon
Tepanuei, Ho onTUMarnbHas Tepanus 3abonesaHys TPebyeT AanbHelLero u3ydeHus. OTMeYeHo, YTO TOYHOE MOPdONOorMYecKoe
onpegenenve n VIMX-ceHoTunnpoBaHyie No3BoNsitoT BbIOpaTh afeKBaTHbIA NPOTOKON XYMUOTEPANEBTUYECKOTO NEYEHNs (MMMY-
HoxumMuoTepanim). O6CyXaeHb OCHOBHbIE OMLMM PAAMKaIbHOTO XVPYPrMYECKoro, XMMUOTEPaneBTUYECKOTO 1 PaMONory4ECKOro
aTanoB neyeHnst BALT-numombl 1 noka3aHst K ux KOMOUHUPOBAHHOMY MCTMOMNb30BaHMIO B NPeaenax MymnsTManCLUMnIiMHapHoro
noaxoga K nedeHmnto numdom, onpeaerneHa ux aekTBHOCTb. [NpuBeaeHo coBCTBEHHOE 4-neTHeE KNHUYeckoe HabnopeHve
3a nauueHToM 48 net ¢ BALT-numdomoit, 06CyxaeHbl OCHOBHbIE PagMonornyeckve AnarHoCTUYECKME KpUTEPUN 1 TPYAHOCTY
Mopdonoruyeckon auardocTuku n UIMX-cpeHotnnmposanust. MNpeacTaBneHHoe KNMHUYECKoe HabmioaeHe OpUEHTUPOBAHO Ha
LUMPOKWIA KPYT MPaKTUYECKIX Bpayeii: TepanesToB, MyfbMOHOMOrOB, (iTU3MaTPOB, TopakarbHbIX XVMPYProB, OHKOMOMOB, PaaMOmoroB.
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BbiBoabl. BALT-numcoma — peakuin BUL HEXOMKKUHCKMX TMMCIOM, KOTOPbIA HE UMEET YETKUX KIMHNYECKUX OPUEHTUPOB
1 cneumndryeckmx pagrnonornyecknx NPpU3HakoB 1 TpebyeT B3BELLIEHHO MMCTONOTMYECKON AMArHOCTUKA M UMMYHOTUCTOXW-
MMYeCKON BepudmkaLmm, KoTopasi BMeCcTe C MeTogaMu KoMnbtoTepHoi Tomorpacumn (unu MAT-KT) onpeaenser ctaguio
3aboneBaHusi 1, COOTBETCTBEHHO, TAKTUKY BeAEHNS BOMbHbIX.

Primary pulmonary lymphoma from bronchus-associated lymphoid tissue
(clinical observation)

I. V. Zhulkevych, I. Yo. Halaichuk

Purpose. To describe the clinical case of rare indolent extranodal non-Hodgkin's lymphoma, which originates from bron-
chus-associated lymphoid tissue, and to analyze the main current trends in the diagnosis and treatment of this pathology.

Using bibliosemantic and analytical methods of research in modern scientific literature, we analyzed the main historical data and
clinical-radiological and immunomorphological criteria for the diagnosis of casuistically rare neoplasm — the primary pulmonary
non-Hodgkin's lymphoma — the indolent extranodal B-cell ymphoma of the marginal zone, arising from the bronchus-associated
lymphoid tissue (BALT). The prevalence of BALT-lymphoma is less than 0.5 % of all puimonary malignant tumors and less
than 1 % of all non-Hodgkin’s lymphomas. Nowadays, diagnostic approaches and standard systemic treatment of this disease
are still widely discussed. The recommendations of the retrospective international study of primary extranodal lymphoma of
lungs from the marginal zone conducted by the international extranodal lymphoma study group (IELSG) are presented and
the main recommendations of the NCCN for the diagnosis and treatment of mucosa-associated lymphoma (2019) are analyzed.
Treatment options for BALT-lymphomas vary in the range from antibiotic therapy and clinical observation to surgical resection
or combination with chemotherapy and radiotherapy, but optimal therapy for the disease needs further study. It is noted that
precise morphological definition and immunohistochemical phenotyping allow choosing an adequate protocol for chemo-ther-
apeutic treatment (immunochemotherapy). The main options for radical surgical, chemo-therapeutic and radiological stages
of BALT-lymphoma treatment and indications for their combined use within the framework of the multidisciplinary approach to
treatment with lymphomas are discussed and their effectiveness is determined. The actual 4-year clinical observation of 48
year old patient with BALT-lymphoma is presented and the main radiological diagnostic criteria and difficulties of morphological
diagnostics and immunohistochemical phenotyping are discussed. The above clinical observation is aimed at information of
a wide range of practicing doctors — therapists, pulmonologists, phthisiologists, thoracic surgeons, oncologists, radiologists.

Conclusions. BALT-lymphoma is a rare form of extranodal non-Hodgkin’s lymphoma, that does not have clear clinical guide-
lines and specific radiological signs and requires well-balanced histological diagnostics and immunohistochemical verification,
which, in combination with computed tomography (PET-CT) methods, determines the stage of the disease and, respectively,

tactics for the management of patients.

Y ppyromy pecatunitti XXI cT. Big3Ha4yaloTb CBITOBY
TEHAEHLo 4O CTPIMKOrO MiABMLLEHHS piBHSA nimdonpo-
nihepaTBHUX 3aXBOPIOBaHb, Cepen HuX yce GinbLioi
MUTOMOI Bary HabyBaloTb HETOMKKIHCBKI NiMdomK, Lo
nepebiraroTb 3 ekcTpaHoAANbHUMU YpaxeHHsMu [1,2].

EkcTpaHoganbHi NiMGOMHI ypaXeHHsi nereHb ma-
N0BIZOMI LUMPOKMM KOMnam NpakTUYHWX MiKapis, i BOHM
He MalTb cneundivHMX KMiHIYHUX 03HaK. epBUHHI
eKCTpaHodarnbHi ypaxeHHs nereHb — ofjHa 3 PigKiCHUX
nokanisauii MALT-nimcpom (CTaHOBUTb MeHLUE HiX 12 %
ycix Bunagkis MALT-niMcbom) un meHwwe Hix 1 % Big ycix
eKcTpaHoganbsHux nimdgom [3].

MANNT-nimdomu Ta ii nigeua BALT-nimcpoma — rpyna
eKCcTpaHodanbHWX iHOONEHTHUX B-KNiTMHHIX Heonnasm,
LU0 MaKTb NOAIGHI KNiHiYHi, NaTonoriyHi, iMyHonorivHi Ta
MOrneKynsipHi 0cOBNMBOCTI Ta BUHWUKAKOTb Y MiCLiSX none-
peaHbOI MPONOHroBaHoi NiMdoigHOI Nponidepadii Ha gj-
NSIHKaX CrM30BOi 0060MOHKM [4]. PaHile Lie 3axXBOptoBaHHS!
4aCTO HEMPaBUMBHO TPaKTYBasM Sk «NCEBAOMIMAOMYY,
ane B OCTaHHi poky ii knacudikysanu sk cneumgivHmi
MiATVN HErOMKKIHCHKOI NiMcomu.

Merta po6otu

Onmcatu KniHiYHUIA BUNa[OK PiaKiCHOI iHAONEHTHOI eKc-
TPaHOAANbHOI HEroMKKIHCHKOT NiIMGOMU, WO BUHUKAE
3 BpoHxoacoLinoBaHoi NiMoigHOi TkaHuHK (BALT),
npoaHani3yBaTyi OCHOBHI Cyy4acHi TeHAEHLii AiarHOCTUKY,
NiKyBaHHS Ljiei naTonorii.
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Kniiynul eunadok. MaujeHT J1., 48 pokis, i3 2014 p.
nepebyBae Ha 0bniky obnacHoro kaHuep-peecTpy 3
[iarHo3oM nepBUHHA HErOKKIHCLbKa MiMdgoma nereHb.

AHamHe3 3axgoprosaHHs. Y kBiTHI 2014 p. npu
nnaHoBoMy ¢hrirooporpad)ivHOMY OBCTEXEHHI BUSIBIEHI
MHOXMWHHI BOTHULLEBI TiHi B NereHsIx, ki knacudikysanm
K CUMMTOM NHEBMOHiIT. Ckapr Ha Toii Yac XBOpWIA He MaB,
32 BUHATKOM NiABULLEHHS TemnepaTypu Tina Beeyepi
fo 37,0-37,2 °C. 3a micuem NpoXuBaHHA NpU3HaYUnm
npoTv3ananbHe nikyBaHHs, arne Le He Aano No3UTUBHOTO
egpexTy. MNicns Uboro nauieHTa Hanpasuny B 06nacHWiA
npoTUTY6EpPKYNbO3HUIA AUCMAHCep, Ae Ha NiacTaBi
koM 'toTepHo-TomorpadivHoro (KT) o6cTexeHHs BCTaHo-
Bunu B S5 niBoi nereHi nepnbpoHXianbHUin BaCKynapHUi
iHinbTpaT po3mipamn 5 x 4 cm TpUKyTHOI hopmu 3
LUIMPOKOK OCHOBOI [0 MNEBPY, 3 03HAKaMU NOBITPSHOI
OGpoHxorpaMu, NoKanbHUM MOTOBLLEHHAM KOCTasbHOI
nnespwu (puc. 1).

Y S2-S6 niBoi nereHi BUABWMY APIGHI OKPYTIi BY3niiku
cepenHbOoi WinbHocTi, po3mipom 0,4-0,5 cm. Y S2 npasoi
nereni 6yna gpibHa nepubpoHxianbHa BOrHULLEBICTb
HU3bKOI LLNBHOCTI. Y S3 — KifbKa LLifIbHUX OKPYrinX
By3nukiB fiameTtpom 0,6 cM. Bporxu npoxigHi. BHyTpiLu-
HbOrPYAHI NiMaTUYHI By3nu He 36inbLueni. 3a gaHnmu
KT BCTaHoBWNYM fiarHo3: ynepLue AiarHocToBaHun Tybep-
kynbo3 (BATBH) (24.07.2015 p.) BepxHLOI YacTku 3niea
(iHbinbTpaTMBHMI), hasa obciBaHHS BMpaBo, AeCTp+,
MBT-, M-, K-, ricT+, peauct 0; andy3Huii ABOGIYHNI
necopMyBarnbHU eHaoBpoHXIT, kaT. 1, Kor. 3.
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Case report

XBOPOMY NpK3Ha4MM NPOTUTYOEPKYMBbO3HY Tepanito,
iHTeHCVBHa (hasa TpuBana 2 micaui. [Ans KoHTponto edek-
TWBHOCTI NikyBaHHs 24.09.2015 p. xBopomy J1. BukoHanu
YeproBy peHTreHorpadito OpraHiB rpyaHOi MOPOXKHUHM Ta
nosTopHe KT-gocnimxeHHs. BctaHoBWM nporpecyBaHHs
3aXBOPIOBAHHS. 3MiHM BU3HAYNIN SIK PaK BEPXHBOI YaCTKM
niBoi Merei.

BpaxoBytouu kniHiko-pagionoriyHui giarHos, XBopomy
BVKOHamNW onepaLito — BEpXHIO MOBEeKTOMIt0 NiBOi nereHi
(30.09.2014 p.). Mig 4ac ricTonoriyHoro JOCIMKEHHS B Na-
6opatopii 06rnacHoro NpoTUTYGEPKYNBO3HOIO ANCTaHCcepy
BCTAHOBWIM [jjarHO3 —3MOSIKICHUI KapLMHOIL, 3 yPaXXeHHSM
nepuOpPOHXianbHOI NnereHeBoi TKaHUHK Ta NiMgaTUYHUX
By3niB. XBOPOro HanpaBunm B OHKOAMCTaHCEP.

Micns koHcynbTaLii oHkonora rictonoriyHi 6roku
HanpaBW/IM Ha MOBTOPHE MATOrCTONOrMYHE Ta iMyHO-
ricroximiyHe (CD20cy (L26), CD3, CD23 (MHM6), CD5
(SP19), Cyclin D1 (SP4), Bcl-2 (124), Ki-67 (MIB-1)) oo-
CrIiIpKeHHs1. Y napeHXiMi nerexi poaMiLLieHi BenmKi anueHi Puc. 1. Komn'totepHo-ToMorpachiyHe AochimxeHHs xBoporo J1. nia yac 3sepHeHHs B obnacHui

. . . . . NPOTUTYBEPKYNbO3HUI AUCnaHCep.
MyXMAHHI By3rOBi iHbiNETpaTy 3 MiMOMHIX (pO3Mipamu FRAIB A 2
N - - ey -
v ”ﬁ " f’pn’
[ \d"_ -@z
oy

NO-0BaNbHAMU SApaMu, HEPIBHUMM KOHTYpaMu SAEPHOT
MeMOpaHU Ta KOHAEHCOBAHWM XPOMaTUHOM. HasiBHi
[EeCTPYKList anbBeoNnspHNX Neperopofok Ta BUPAKEeHi
nimcpo-enitenianbHi ywkomkeHHs, CD20 — noanTueHa Ta
mMeMbpaHHo-umuTobnasmatnyHa BCL-2 ekcnpecis. Mpo-
nichepatmBHa akTuBHICTb (Ki-67) Maixe 5 % myxmMHHNX
KniTUH. HasisHWiA BigHWIA peakTVBHWI iHAINLTPAT i3 Manux
(CD3-ta CD5-nosutusHUX) T-nimcoumTiB.

Ha nigcTaBi pesynsrartiB riCTONOMYHOMO Ta iMyHO-
riCTOXiMIYHOrO JOCNIKEHb BCTAHOBUIIU: 3@ IMyHOhEHO-
TMMNOM NyXNWHA NereHb HanexmTb 40 eKCTpaHodamnbHol
nimcomm 3 KNITUH MapriHanbHOT 30HM, WO acoLinoBaHa
3i cnmsoBoto obonoHkoo (MALT-nimdpoma) (puc. 2, 3).
Llen naToMopdhonorivyHnin BUCHOBOK NigTBEpAMIN B Na-
6opartopii npod. G. Pruneri 3 €BponeicbKoro iHCTUTYTY
oHkonorii (Minaw, Itanis).

Mig vac KT-o6ctexenHs (06.11.2014 p.) y nisin nerei
B S6 i S9 BusiBMnW ApiGHi By3nukv 5-7 MM, y NpaBiii nereHi
B S6 — (hoKyC 3a TUNOM «MaToBoro cknay 25 x 20 Mm 6e3
YiTKNX KOHTYPIB i3 KiNbLIENOAIOHNM YLLiNbHEHHSM Y LIEHTPI,
B S3i S10 — wWinbHi By3nukn 5-7 Mm.

[ocnimkeHHs kicTkoBoro Mosky Ne 5521: He BusiBnm
BOTHULLEBY YM ANCY3HY iHINLTPALLit0 KICTKOBOTO MO3KY
NiMpOiAHUMM KNiTUHAMW.

3a pesynbratamm 06CTEXeHb BCTAHOBUMW AjarHos:
HeromkkiHcbka nimcoma MALT-tuny (BALT) 3 ypaxeHHsIM
obox nerexb, |VA-cTagia. Lle 6yno niateepmkeHo nig
yac 06roBopeHHs Npu KoHcynbTauii B HaujioHansHomy
IHCTUTYTI paky.

MauieHTy npusHaunnu NikyBaHHs: 6 UMKRIB Nomixi-
mioTepanii 3a npoTtokoriom R-CHOP, ki BiH nepeHic i3
MiHIManbHUMK NPOSBAMU reMaToNoriYHOT TOKCUYHOCTI.

KoHTponbHy KT (puc. 4) npoBenu nicns 3aBepLUeHHs!
nikyBaHHs, BOHa nokasana crabinisauito npouecy. Big
PEKOMEHL,0BaHOr0 MiATPUMYBAIILHOMO MiKyBaHHS — MO-
HoTepanii puTykcuMabom — XBOpWiA BiIMOBMBCS, ane
nepebyBaB Ha AuCnaHcepHOMY O6iKy.

BiasHaumnu crabinisauito 3axBoptoBaHHS NpPOTS-
rOM pokKy, Wo niaTBepaxeHo Ha KT-o6cTexeHHi Big

19.05.2016 p. MporpecysaHHs MALT-nimcpomn 3apee- Puc. 3. IMyHoriCTOXiMiYHe JOCTImKEHHs npenapary xBoporo /1. (CD20+).
CTpoBaHo y YepBHi 2017 p., KOnu Nicns roCTPOro BipyCHOMO

felwo 6Ginblue, HK Manui NiMoLWT) KNITUH 3 OKpYr-
N
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Ta6nuus 1. JocTynHi nybnikauii 6a3 Pubmed i eLIBRARY 3a knto4oBuUMM crioBamu

KniouoBi cnoea Pubmed eLIBRARY
HeromxkiHcbka nimcpoma (NHL) 13262 2322
Maltoma 6037 179

Malt 10631 2810
BALT-lymphoma 61 43

Baltoma

1 5

G

3aXBOPIOBaHHSA Mig yac KT-06CTexeHHs aiarHocToBaHO
MHOXUHHi NepuBacKynspHi By3noBi ypaxeHHs (2-8 mm) B
000X nerexsix, 36inbLUeHi nimgaTnyHi By3nu nepeaHLoro
cepenocTiHHS, BidypkaLiiiHi, GpoHxonereHesi. Bia niky-
BaHHs xBopuii BigmMoBuBcs. MNomep y 2018 p., yepes 4
POKU NiCnsl BCTAHOBMNEHHS AiarHoasy.

06roBopeHHA

MoHag yBepTb cToniTTs ToMy P. Isaacson et al [5] ony-
6nikysarmm y J. Clin. Pathol. ctatTio «BnuabkocxigHa
KuLwkoBa niMcpoma: MophonoriyHe 1 iMyHoricToxiMiyHe
[OCTIMKEHHS», B SKill ynepLUue BUOKPEMITEHO Tak 3BaHy
cnu3oBoacoujiioaHy nimgomy (MALT), Lo HaTenep Ha-
NEXWUTb A0 iHOONEHTHUX EKCTPaHOZamNbHUX B-KMiTUHHMX
nimcpom MapriHanbHoi 30HM, AN ii CBOEYACHOI AiarHoc-
TWKM YiTKO BU3HAYEHO NepeniK AiarHoCTUYHUX npoLieayp
i NPOTOKONM LOAO HafiaHHA MeaUYHOI Aonomoru. Y He
MEHLL BiJOMIN cTaTTi aBTOpM [6] onucanu 4 KniHivHi BK-
nagkv MALT-nimcbomu: cnmsoBoacoLinoBaHy niMgomy
LUMYHKa, CIIVHHOI 3251031, NMereHb i LUMTONoAiGHOT 3anosu.
[JocnigHuKI BU3HaYMnW, LLIO BOHU He Tinbku MatoTh Garato
CMINbHWX KNiHIYHWX, FICTONATONONYHUX Ta iMyHOrICTOXI-
MiYHUX O3HaK, ane N ChinbHy KapTUHY ricToreHesy, Lo
niaTBepIXKYETbCSA B AOCHIMKEHHSX [7,8].
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Puc. 4. [luHamika 3MiH MaToBOro
¢okyca B S6 npaBoi nerei:

A: nepBUHHE 0BCTEXEHHS, NUNEHDb
2014 p,;

B: NpOMiXHUIA KOHTPONb Mmicns
npotuty6epkynbo3Hoi Tepanii,
nuctonag 2014 p., Hemae Bignosigi
Ha NpoTUTY6EepKYNBLO3HY Tepanito;

B: KoHTporb nicnsi ximiotepanii —
no31TUBHA BIANOBIAbL Ha Tepanito,
perpecyBaHHs NpoLecy, pesuay-
anbHi TAXi Ha Micui dokyca, Lo
[10BOAMTb ioro nimchonponicgepa-
TUBHWI XapakTep).

BukopucToBytoun 6ibniocemaHTuyHMA nigxia,
npoaHanisyBanu nyonikawii B aHrMOMOBHil TEKCTOBIN
6a3i gaHux MeauyHux i GionoriyHnx ny6nikauin, Wwo
cTBOpeHa HauioHanbHUM LieHTpoM BioTexHonoriYHol
iHpopmauii (NCBI) HauioHanbHoi meanyHoi 6ibnioteku
CLWA (NLM) — PUBMED (micTuTb noHag 29 mMnH axe-
pen 6iomeanyHoi niTepaTypu, HayKoBKX XypHaniB Ta
OHMaMH-KHWT), @ TaKoX Y HayKOBIl eNeKTPOHHIN Bibnio-
Teui eLIBRARY.RU 3a kntovoBrmm crioBamu. Peaynsratu
HaBefeHi B mabnuui 1.

Cnmpatoumncb Ha AaHi OCTynHOI haxoBoi nitepatypu
Ta BUKOHAHOro 6ibrnioceMaHTUYHOTO aHanidy, MoxHa
CTBEPAKYBATU: MPU MaXe OLHAKOBOMY HanOBHEHHI
aHrMOMOBHOI Ta KMpUnW4HoOi 6a3un, aHrnoMoBHi ny6ni-
Kauii 3 ekctpaHogansHux dpopm NHL, 3okpema MALT- i
BALT-nimdpom, y cepenHbomy y 2—20 pasiB nepeBaxatoTb
Haf POCICbKOMOBHUMY, @ ONWCaHi BUNaAKN ypaKeHHs
nereHb BALT-nimdomamu ctaHoBnsaTb Big 0,08 0o 1,85 %
Yy CTPYKTYpi CBITOBMX NyOGnikaLlii i3 TeMU HErOMKKIHCHKIX
nimdoom. Tinbkv NOOAUHOKI CBITOBI LLEHTPY MatoTb AOCBIA,
KMiHIYHOTO CnocTepeXeHHs Hag xBopumu 3 BALT-nim-
domamu, Lo HaKonuMueHnit 3a 6arato poki, ane ob6csaru
TakMX CMOCTEPEXEHb PIAKO MEPEBULLYIOTL OECATKM
xBopwux [9-11].

B YkpaiHi, 32 faHUMK HauiOHaNbHOMO KaHLUep-pee-
cTpy [13], aHani3ytoun noain BUNagKiB HEromKKIHCbKUX
nimcpom B 2014-2015 pp. 3a kogomM MOpPONOriyHOI
Bepudikauii MKXO-3 (9699), BiasHaunnu: 3 giarHo3om
nimdomm Ty MALT 3apeectpoBaHo 140 XBOPUX, iXHS
nuToma Bara craHosuna 3,6 %, a nimcomu Ty BALT
OKpPeMO He BMAINsAOTL. Lle e pa3 nigTBepaxye piakic-
HICTb KMiHIYHOrO BUMaAKy, KU onucanm.

CKknagHICTb LbOro CMOCTEPEXEHHS 3a NaLiEHTOM i3
BALT-nimdomoto nonsrae y BigCcyTHOCTI cneumivHmnx

Maronoris. Tom 16, Ne 2(46), TpaBeHb — cepneHb 2019 p.



KNiHIYHWX | NPSMMX PagioNorivyHNX 03HaK, SK-OT NEPBUH-
HOTO EKCTPAHOLANBHOIO YPaXKEHHS NereHb.

PapionoriyHa npe3eHTawist (K KNacu4HUX peHTreHo-
NOriYHKX, TaK i KT-gaHux) nepBuHHNX NiMGOM y nereHsix
He Mae cneumndivHmx o3Hak [13]. He 6yno nposiis no-
LumpeHoi nimaaeHonatii abo ypaxeHb iHLWKWX OpraHis,
TMNOBWX ANs NiMPOM (HanpuKnag, cenesiHku), siki 6 ganu
3Mory nNpunycTUTK nimdonponidpepaTyBHU xapakTep
ypaxeHHs1. [aHi pagionoriyHnx meToaiB 06CTeXEHHS
noTpebytoTb NPUCKINNMBOT AU EepeHLiHO-AiarHOCTUYHOT
iHTepnpeTauii [14], BpaxoBytoun capkoifos, rpaHynema-
T03, iH(DEKWiVHI 1 MeTacTaTUyHI ypakeHHs [15].

[leski aBTOpK BMAINSAIOTL O3HAKM, LLIO AAKTb MOX-
NUBICTb pagionory 3anponoHyBaTy diarHo3 NepBUHHOI
NiMOMU nereHb: NOOAUHOKI Y MHOXUHHI BY3MWKK,
BpoHxoekTa3u Ta GpoHxioniTi; Audy3Hi opmu iHTepCTH-
LiianbHoi XBOpobu nereHb, siki BUSBNSOTL Y 76 % XBOpyX
Ha BALT-nimcbomm [16].

Ha pywmky S-S. Hare et al., noegHaHHs npy MynbTyi-
feTekTopHOMY KT-06CTEXEHHI 03HaK: YiTKO BU3HAYeHi
nepvbpoHxianbHi Ta cybnnespanbHi By3nMKOBI ypaxeHHs
nereHb po3mipamn 0,3-5,0 cM i3 HasiBHICTIO «Opeosy»
HaBKOMO Ta HEYITKUM (POKanbHUM YLUiNbHEHHAM — Oa-
t0Tb MOXIMBICTb 3 BWUCOKOK MMOBIPHICTIO NPUMYCTUTK
NiMOMHe ypaxkeHHs nereHb [17].

BukopucTtanHs MET-KT-06¢cTexeHHs ae MOXMBICTb
CyTTEBO MNOENLLNTY PO3MEXYBaHHS AiarHo3y HennacTuny-
Horo Ta nimdonponichepaTUBHOTO ypaxeHb nerexb [18]
i TOYHiLLe BCTAHOBUTK CTait0 NOLUMPEHHS NIMGOMHOr0
npouecy.

CknagHicTb B iHTepnpetauii LMTONOrYHMX i TicTo-
NOTYHMX JaHWX ykasye Ha HeoOXigHiCTb 3aiicHioBaTH
iMyHoricToXiMiuHe JocnigxeHHs. 3rigHO 3 HacTaHoBa-
mn NCCN, gns Bepudikauii giarHosy BALT-nimcbomm
HeoOXinHe peTenbHe iIMyHOTICTOXIMIYHE AOCHImKEHHS 3
BU3HAYEHHAM, Lo BKModae cyclinD1, CD20, CD3, CD5,
CD10, BCL2, CD21, CD23, kappa/lamda 3 HacTynH1m
(wo He € 06OB’AA3KOBMM) NPOBEAEHHSM [OCHIIKEHHS
METOAOM NMPOTOYHOI LIMTOMETPIi 3 BU3HAYeHHsIM kappa/
lamda, CD19, CD20, CD5, CD23, CD10. Y krniHi4HOMY
CMOCTEPEXKEHHI, SKe HaBenu, BUKOpucTanu hakTMiHoO
MOBHY iIMYHOTICTOXIMIYHY MaHenb, L0 peKkoMeHAoBaHa
NCCN, 3a sikoto NigTBepAMM AiarHo3 y ABOX HE3amNeXHMX
LOCTIOHULBKMX LEHTPaX.

Onuii nikyBaHHs xBopux Ha BALT-nimdomy aetans-
HO onmcaHi B kepiBHMUTBI NCCN y posgini Nongastric
MALT lymphoma i 3anexaTtb Big cTagii 3aXBoptoBaHHS,
SIKy BU3HAYaloTb 3a 3arasibHOBIAOMUMY KPUTEPISIMK, LLO
oTpumati npu KT un MET-KT-o06cTexeHHi. PagukansHe xi-
pypriyHe nikyBaHHS NOKa3aHOo y BUNaaKax JokanisoBaHnx
¢hopm, a NoLIMpeEHi CTagji 3aXBOPHOBaHHSA PEKOMEHA0BAHO
nikyBaTu XimioTepaneBTU4HIMM 3acobamm — NPOTOKOMM
tmny CHOP i3 BkmtoyeHHAM putykcumady [19].

YcTaneHow TaKTUKOK AN BU3HAYEHHS METOZIB
NiKyBaHHSA y XBOPWX Ha niMcoMy CTanu pekoMeHaa-
uii MixkHapogHoi focnigHOi rpynu ekcTpaHodanbHMUX
nimcpom. Micuey Tepanito (xipypriyHe BuzaneHHs abo
NPOMeHeBa Tepanisl) peKOMeHAyTb NaLieHTaMm i3 noka-
ni30BaHUMM CTazisIMM 3aXBOPHOBaHHAMMW. CUCTEMHE NiKy-
BaHHS — XiMioTepanis, Lo 3ape3epBoBaHa ANs NaLieHTIB Y
peLuvavBi Nicns HepaayrKanbHOTO XipypriYHOro BTPyYaHHS
abo Ons XBopyXx i3 nowmpeHuM 3axsoptoBaHHAM [20].
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Case report

KuTaricbki gocnigHWkn pekoMeHayoTb BUKOPUCTOBYBATH
B NepLUi NiHii ximioTepanii knagpubiH i putykcumab [21].

BucHoBKHM

BALT-nimcdoma € pigKiCHAM BUAOM eKCTpaHoAanbHUX
HETOKKIHCBKUX NIMADOM, L0 HE MaE YiTKUX KIiHIYHMX
OpIEHTMPIB | CneumdIiYHUX padioNoriYHNX 03HaK, NoTpedye
BVBAXXEHOI MCTOMONYHOI AiarHOCTUKM, iMYHOTICTOXIMIYHOT
BepudikaLli. Pa3om i3 meTogamu KoMn'loTepHOI TOMorpa-
ii (4m MET-KT) ocTaHHs BU3Ha4ae CTazito 3aXBOPHOBaH-
Hs1 Ta, BiANOBIAHO, TAKTVKY BEAEHHS XBOPHX.
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Case report

ApaMaHTUHOMA - piAKiCHa KicTKOBa NyXAUHaA (KAIHIYHWK BUNAAOK)

0. €. BupBa*Atf 4, 0. lfonosiHa®®?, P. B. MaankB®, H. 0. AwykiHa®t, 3. M. AaHULLyK®P

AY «IHcTuTyT natonorii xpebTa Ta cyraobis imeHi npodecopa M. |. CuteHka HAMH YkpaiHu», M. XapkiB, YkpaiHa

A - KOHLIENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1aTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHA CTaTTI

AZaMaHTHOMa — OfHa 3 PIAKICHWX 3MOSAKICHUX MyXMWH KICTOK, L0 Mae ckrnagHy BapiabenbHy MopdosoriyHy kapTuHy Ta
CrneumndivHi PeHTreHONOrYHI O3HaKK.

CknagHicTb AiarHOCTMKM Ta PIgKICHICTb LibOro 3aXBOPHOBAHHSA — OCHOBHI MPUUMHI CKNagHOT BepudpikaLii AiarHo3y Ta nikyBaHHS
XBOPUX.

HaBeneHo kniHiYHUi BUNagok agaMaHTMHOMM HKHBOI TPETUHM NiBOT BENMKOroMinkoBoi kictkn T2NOMO, Il ctaais, Il kniHivHa
rpyna.

BucHoBku. CBoevacHa Ta npasuibHa AiarHoCTUKa NyxnWHW Aae 3Mory obpaTi KOpekTHY MikyBanbHy TakTuky. Metogom
BMbOpy € XipypriyHuii meTog nikyBaHHsl. Came pagukarnbHe BuganeHHs nyxnuHu (en block) nae MoxnmBicTb oTpuMaTtit
MO3UTUBHWIA Pe3yrbTar.

ApamMaHTMHOMA - peAKas KOCTHas ONyXOAb (KAMHMYECKHH CAy4ai)

0. E. BuipBa, fl. A. TonoBuHa, P. B. ManbIk, H. A. AwykuHa, 3. M. AaHULLYK

AZamaHTUHOMa — OfiHa U3 PELKVX OMyXOrern KOCTEN, KOTOpasi UMEET CIOXKHYH BapuabernbHyto MOpdonormyeckyto KapTuHy
1 cneumduyeckne peHTreHonornyeckue aaHHble. CroxHOCTb ANarHOCTUKM U peakas BCTPEYaeMoCTb 3Toro 3aboneBaHns
SABMSOTCS OCHOBHLIMW MPUYMHAMM TPYAHOCTEN NpU BepUUKaLMK AnarHosa 1 nieveHnn nauneHTos. Onucan KImHuYeckui
Ccrnyyal agamMmaHTUHOMbI HVpkHe TpeTu nesoit 6onbLuebepuosoit koct T2NOMO, |l ctapms, |l knuHnyeckas rpynna.

BbiBoabl. CBoeBpeMeHHas 1 NpaBuiibHas AMarHoCTVKa Onyxonv NO3BONSIET CAENaTh KOPPEKTHbIN BbIGOP 1e4eBHON TaKTUKW.
MeTozom BbIGOpa SBMSETCS XMpYpPrveckuii MeTos neverus. imeHHo paayvikansHoe yaaneHue onyxonu (en block) nossonser
MOMyYNTb NO3UTUBHBIN Pe3ynbrar.

Adamantinoma - rare bone tumor (case report)

0. Ye. Vyrva, Ya. 0. Holovina, R. V. Malyk, N. O. Ashukina, Z. M. Danyshchuk

Adamantinoma is one of the rare bone tumors. It demonstrates a large variety of morphological patterns and specific radiological
data. The complexity of the diagnosis and the rare frequency of this disease are the main reasons for difficult diagnostic
verification and patients treatment.

The profile of the adamantinoma of the distal tibia, T2NOMO, Il stage, the 2™ clinical group has been described.

Conclusions. Right and on time adamantinoma diagnosic procedure is the main success for correct treatment. En bloc
resection has become a more effective treatment choice. Only radical tumor resection is the permission for positive treatment
results.

AgamaHTuHoMa (aHrn. adamantinoma) — ogHa 3 Hanpig-
KICHILUMX 3MOSIKICHUX MyXMWUH JOBIUX KICTOK, LU0 3anuwa-
€TbCS HE[,OCTAaTHLO BUBYEHOH.

Maier B 1900 p. ynepiie onucas L0 NyXNUHY, a
B 1913 p. Fischer Takox noBigomMuB npo Hesigomy Ta
pigkicHy nyxnuHy kictok [1]. Obuasa aBTopy Big3Ha4anm
riCTONOrIYHY CXOXICTb ii 3 OLOHTOTEHHOK MyXIMHOK —
amenobnactomoto, abo agamaHTuHomoto [1]. MisHiwe
B (paxosi nitepatypi 3'ABNANUCS CXOXi NOBIZOMIIEHHS
npo uew Bua nyxnuHu: Ryrie B 1932 p., Hebbel 8 1940 p.,
Dockerty i Myerding B 1942 p., Baker y 1954 p [1]. Ane
Tinbk Mario Campanacci BnepLue JaB Ha3By Uil nyx-
TMHI, AeTanbHo onucas i gocnigue i Gionorito. Takox
BiH BWKOHaB AuepeHUinHy AiarHOCTUKY 3MOsKICHOT
afjaMaHTUHOMM 3 SOOPOSIKICHM 3aXBOPHOBAHHSIM KICTOK,

Pathologia. Volume 16. No. 2, May — August 2019

sIKe BUSIBNSIOTb NEPEBAXHO B AUTAYOMY BiLli, — 0cTeodi-
6po3Hoto aucnnasieto [2].

AfamaHTMHOMa — Lie pidKicHa BUCOKOAMGEpeHLiio-
BaHa 3noskicHa nyxnuHa, wo susensetsea B 0,1-0,5 %
BUMNaAKIB cepen YCiX NyxIuH Kictok [4]. FicTonorivyHo us
MyxIMHa XapaKTepu3yeTbes BapiabensHow mopdono-
MYHOIO CTPYKTYPOKO Ta HalvacTille MICTUTb CKYMYEHHS
eniTenianbHUX KMiTWH, LLO OTOYEHi CBITNIMMU BEPETEHO-
noZibHumMK knitHamu. «KnacvuyHa» nyxnuHa mMae apa
OCHOBHi TKaHWHHI KOMMOHEHTY: eniTenianbHum i KicTKo-
BO-(iBPO3HMIA. IxHe cniBBiAHOLIEHHS € Ayxe Bapiabenb-
HUM. HUHI po3pi3HsOTb Taki BapiaHTM MOpdonorivHoi
CTPYKTYypU ajamaHTuHoMu: GasanoigHun, Ty6GynspHuii,
BEPETEHOKNITUHHWIA, CKBAMOIgHUIA i NOAiOHMIA [0 KicT-
KoBO-¢hibpo3Ho-ancnnacTuyHoro [3]. 3rigHo 3 BOO3
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KAIHIYHMKX BUNAAOK

Puc. 1. 30BHiLLHIA BUrMSA ypaxeHoi KiHLiBku xBoporo A., 17 pokiB, aiarHo3 — agamaHTuHoma nieoi

BEMNMKOrOMINKOBOI KiCTKM.

300

knacudikauieto nyxnuH kictok 2013 p., agamaHTMHOMA
(ko mopcponorii nyxnuHy 9261/3) HanexwmTs [0 rpynu
«Pi3HOMaHITHI myxnuHu» [3].

lMepeBaxkHO ajaMaHTYHOMA ypaxxae YomoBikiB Apy-
roi Ta TpeTbOi Aekanmn xutTs — 75 % Big ycix Bunaakis
BUSIBMEHHS MyxnvHU. Yacto Tpaema abo natonoriyHun
Nepenom ypaxeHoi KiCTKM € MEPLLOK 03HAKOK 3aXBOpHo-
BaHHS. XapaKTepHUM € TpUBanuii nepio 3aXxBOptoBaHHS
6e3 6onboBOro cuHapomy [4].

Haityacrilwa nokanisavis nyxnuHy — guctanbHuin me-
Taenichia BEMMKOroMINKOBOI KICTKV 3 NEPEBaXKHUM ypaXeH-
HSIM NepeHBbOro KOPKOBOTO LWapy Ta nepeaHbO0i NONOBUHM
kicTkv [5]. YacTo B13Ha4atoTb MynbTUdOKanbHe ypakeHHs
OfHiei KicTku (skip-lesions), a TakoX NEPBUHHE ypaXXeHHs
BESIMKOrOMINKOBOI KICTKM Ta MPUIErnoi MasnorominkoBsoi.
Y HayKoBili NiTepaTypi € NOOAMHOKI MOBIAOMMEHHS NPo
ioKanisaito agamMmaHTMHOMM B iHLLIKMX KICTKaxX — NMeYoBin,
NiKTbOBIN. [MyxnuHa XapakTepuayeTbCs MOBIMbHUM PO-
CTOM — Bifj KiNbKOX MICSILIIB 1O POKIB, MOXe peLmayByBaTi
Ta MeTacTasyBaTtyl (NEpPEBAXHO B NereHi) [4].

Y peHTreHONOriYHiIM KapTWHI 3a3BMYal cnocTepiralTb
NITUYHY OeCTPyKLUilo NepeBaxHO NepefHboi NOBEepXHi
BEMMKOTrOMINKOBOI KiCTKM 3 eKCMaHCWBHUM POCTOM
Ta eKCLEHTPUYHUM pO3TallyBaHHAM, i3 3any4YeHHAM
KICTKOBOMO3KOBOTO KaHary B nartomnoriyHuin npouec [6].
[linsHkn ocTeonisncy NepeMexoByOTbCS 3 0cepeaKkamu
0CTEeOCKnepody. AjaMaHTVHOMa MOXEe MOLUMPIOBATUCS
[0 13-15 cm no poBxXwHI KicTkW. Hepiako agamaHTuHoMa
Mage TakuiA PEHTTEHOMOMYHNI CUMMTOM, SIK YPaXKEHHS TUMY
«noigeHe minmio» [4].

Peungven Ta metactasu Ui€i NyxnuHW MOXYTb
BUHUKATV HaBiTb Yepe3 7 poKiB Nicns AiarHOCTyBaHHS.
€ NoBIJOMMEHHA NPO MeTacTadyBaHHs Yepes 27 pokiB
nicns nikysaHHs [4].

OCHOBHMM Ta €QMHMM METOOM NiKyBaHHS afamaH-
TUHOMY € XipypriYHui. Tpusani cnocTepexeHHs 3a LMK
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XBOPUMY MOKa3anw, WO Tifbk1 pagvikanbHe BuaaneHHs
NyXJNMHW (CEerMeHTapHi pesekuii) 4ae 3amMory Aocsrti
TpvBanoro 6e3pewuansHoro nepiogy [7-9].

BpaxoBytoun pigkiCHICTb i CknagHiCTb AiarHOCTUKM
3aXBOPHOBAHHS, HABOAMMO KMiHIYHWIA BMNAJoK agamaH-
TUHOMW HUXHBLOT TPETWUHY NiBOT BENMKOTOMINKOBOI KiCTKU
T2NOMO 11 ctagii, Il kniHiYHOT rpynw.

KaiHiuHWI BMNapokK

Y kniHiky iHcTuTyTy Y «lHCTUTYT Matonorii xpebTa Ta
cyrnobis imeHi npodecopa M. . Cutenka HAMH Ykpaitin»
3BEepHyBCS XBOpWIA A. Bikom 17 POKIB 3i Ckapramu Ha HasiB-
HicTb 6e360miCHOr0 HOBOYTBOPEHHS B CEPEAHLO-HIBKHII
TpeTuHi NiBoi rominku (puc. 1a,6). HoBOyTBOPEHHS nomi-
TVB NiCNsi HE3HAYHOI CIOPTUBHOI TPaBMM 4 MicsLi TOMY.
PaHilue nikyBaHHS He OTpUMyBaB.

[MauieHToBI BUKOHANM KOMMIEKCHE OOCTEXEHHS:
peHTreHonoriyHe, KT-gocnimkeHHs, Gioncito natonoriy-
HOrO YTBOPEHHS! BEMMKOrOMISIKOBOI KIiCTKM.

Ha peHtreHorpamax, KT i MPT Bu3Hauvnm macuBHy
MITUYHY OECTPYKLIK0 HUXKHBOT TPETUHW BENMKOTOMISIKOBOI
KICTKM 3 HasIBHICTIO M’IKOTKAHWHHOTO KOMMOHeHTa. [a-
TOMOriYHE BOTHULLE PO3TALLOBYBANOCsH EKCLIEHTPUYHO,
nepeBaXHO Ha NepenHii NoBepxHi KicTku (puc. 2a—-8, 3
a,6). PeHTreHonoriyHa kapTuHa 3a nepiog 2 Mic. Mana
HEeraTMBHY OMHaMIKy: BUSIBNIEHO 306iMbLUEHHS pO3MipiB
[ecTpykuii (puc. 4a—e).

Y pesynbrati KT-OHKOCKPUHIHIY OpraHiB i cuctem
OpraHiaMy MeTacTaTu4Hi ypaXxeHHsi He BUSIBUMN.

MNig yac ricronoriyHoro aHanisy GioncinHoro mare-
piany BcTaHOBUNM fiarHo3 — agamaHTuHoma. [liarHos
NiATBEpMKEHO IMYHOTICTOXIMIYHUM JoCnimKeHHaM. Pe-
3ynbTaTu iMyHOTiCTOXiMiYHOro gocnigxeHua: CD
99(12E7) — HeratuBHa peakuis; Epithelian Membrane
Antigen (EMA) (E29) - BorHuLeBa no3uTMBHA peakLis;
Cytokeratin pan (AE1 and AE3) — no3uTBHa peakuis.
BucHoBok: agamaHTHoma. ICD — O code 9261/3.

Y pesyneTati KOMNIEKCHOT 4iarHOCTUKM BCTAHOBWIN
JiarHo3: agaMaHTUHOMa HYXHLOT TPETVHU fIBOT BENMKO-
rominkoBoi kictku T2NOMO, Il ctagis, Il kniHiyHa rpyna.

MauieHTy BUKOHaNM XipypriyHe BTPyYaHHS: BuAa-
NeHHs NyxnuHu en block, 3amilLeHHs nicnsapesekuinHoro
AeeKTy HWXHBbOI TPETUHU BESIMKOrOMINKOBOI KiCTKM
CErMeHTapHUM apTUKYMSAUIRHAM anoTpaHCnnaHTaTom
i3 dhikcaujieto BNOKIBHUM IHTPaMEAYNSPHAM CTPWKHEM
(puc. 5, 6a, 6).

[Onsa rictonoriyHoro focnigxeHHa B3anu dpar-
MEHT OMCTanbHOro BiAAiNy BENUKOrOMINKOBOI KiCTKM 3
HOBOYTBOPEHHAM po3mipoM 11 x 5 x 5 cM. Ha pospisi
BUSBUIIN MHOXWHHI MOPOXHUHYM giameTpom 1,5-2,5 cm i3
rMafeHbKOK CTIHKOK, KOTPI MICTUM HaniBnpo3opy Cipy-
BaTO-POXEBY PiAMHY. BinbLUICTb i3 HXX po3TaLLOByBanucs
M0 Kpato YTBOPEeHHs. LieHTpanbHa YacTuHa npeacTaBneHa
Kirlbkoma noeaHaH1Mm By3namu Ciporo KOmnbopy LLifbHOT
€rnacTU4HOI KOHCUCTEHLT (puc. 7).

Y npoueci MiKpOCKONIYHOMO AOCHIMKEHHS BONOKHUCTOT
TKaHUHW, WO Garata Ha BEPETEHONOAIOHI KIITUHW, BUSIBY-
N eNeMEHTMN NyXIIHW: BOTHWLLA HEMpaBUIbHOT hopmu,
posranyXeHi Tsxi 3 KNiTWH eniTeniansHoro Tuny (puc. 8).

INo nepudbepii myxnvHW po3TaLloBaHi BepeTeHonoaio-
Hi NOLOBXEHi KNiTWHM TNy 6a3anbHNX GaraToLwapoBoro
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Puc. 2. PeHTreHorpa-
mu (a) Ta KT-ckanm
(6, B) niBoI rominku
xsoporo A. EkcueH-
TPWUYHO po3TaLLOBaHe
BOTHULLE NTITUYHOIT fe-
CTpyKUii komipyacToi
6ynosu. BuToHueHuin
KOPKOBMIA LA KIiCTKM,
3HAYHNA M'AKOTKa-
HWHHWUA KOMMOHEHT
NYXTNHA.

MII0CKOro eniTenito, a brivkye [0 LIEHTPY — Nnacki Ta noni-
roHanbHi (puc. 9). Y gesikvx ocepeakax BUSIBUIU PiguHy.

Micusamm Br3Ha4any conigHi AinsiHKK, Lo HaraayBanm
nnactu GaratolapoBoro NOCKOro enitenito. Y nonsx
30pY BUSIBUIIN OKPYTIi KICTO3HI MOPOXHWHMU, LLIO BUCTENEHi
OHUM PSIAOM CNIOLLEHUX | KyBiYHUX KNITWH. Y BCiX nonsix
30py KMITMHHWIA Ta saepHuiA noniMopdism 6y cnabko
BUPAXEHUM, MITOTUYHA aKTUBHICTb HK3bKa (puc. 10a,6).
3aranom onucaHa naToricTonoriyHa kapTvHa Bianosigae
AiarHosy agamMmaHTMHOMa.

lMpoTtsrom nepiofy CnocTepeXeHHs nicns onepaii
BM3HAYMIK 3POLLEHHS anoTpaHCnaHTara i KicTkv peLu-
nieHTa. MpoTe Ha KOHTPOILHUX peHTreHorpamax i KT niBoi
TOMIfKW Ha BOCbMOMY MicrsionepawiiHoMy MicsiLi BU3Ha-
YUIU peuLmnanBYBaHHA adaMaHTUHOMU, «skip-lesions»
BEMVIKOTOMINKOBOI KICTKW Y BEPXHIN TPETUHi diadisa Ta
ypaXeHHs! MiBOi ManoromisikoBoi KiCTKV B AUCTarbHOMY Ta
NPOKCMMAanbHOMY Bifinax, a TaKoX ToTarnbHe YpaKeHHs!
NiBOi TapaHHOI KicTku (puc. 11a—e). KniHiuHO BU3HauUMnu
MOTipLUEHHS 3aranbHOr0 CTaHy XBOPOro, O3HAKM iHTOKCU-
KaLlii, aHemito.

Puc. 3. MPT-ckanu niBoi rominku xsoporo A. T2 3BaxeHe 306paxeHHsi. MacuBHe nyxnuHHe ypa-
XEHHS! HWXHBOT TPETUHM FOMINKN.

46

Nesbiid

Puc. 4. PentreHorpamu (a, 6) Ta KT-ckanu (B, r) niBoi rominku xsoporo A yepes 2 micsii. JliTM4He ypaxeHHs HKHBOI TPETUHM BEMMKOTOMINKOBOI KICTKM CYTTEBO 30iMbLUNMOCS:
BiACYTHI KOPTVKaNbHWIA LUap KiCTKK Ta ByAb-AKOi CTPYKTYpKU Camoro BOTHULLA.
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Puc. 5. IHTpaonepauiiite
(oTO NyXnMHHOTO ypa-
KEHHS HWXHBOI TPETUHM
BENMKOTOMINIKOBOI KiCTKM
xBoporo A. MyxnunHHe
YPaXeHHs1 BCbOTO AMUC-
TanbHOro BiaAiny BENuKo-
TOMIKOBOI KICTKV 3 TOHKVM
LuapoM nceBaokancymu.

Puc. 6. PenTreHorpamn
niBoi rominkn xsoporo
A. nicns onepaTuBHOrO
BTpyYaHHs. [licnapesek-
LiiHWIA AedekT HKHBOT
TPETUHW Benukoromin-
KOBOI KiCTKW 3aMilLeHuin
anoTpaHcnnaHTaToMm i
(ikcoBaHui iHTpameay-
NSAPHUAM CTPYKHEM.

Puc. 7. AgamaHTMHOMa BENMKOTOMINKoBOI KicTku. POTO Makponpenaparty MyXnmnHi B
po3pisi. Kictu no kpato, Kinbka 3'eAHaHNX By3MiB Ciporo Komnbopy.

Puc. 8. MikpodhoTorpadbisi 3 natonoriyHoro BorHuia nauieHta A. MHOXUHHI NOPOXHM-
HW Ta LWINWHWK, WO BUCTENEHI NNackuMm Ta KyBiYHUMM KNiTUHaMK, po3ranyxeHi Tsixi 3
enitTenianbHWX KNiTUH. FeMaToKCuniH Ta €03uH, x40.

Puc. 9. MikpodoTorpadisi 3 natonoriyHoro BorHuLa nauieHta A. Komipku 3 BepeTeHo-
nofibHMK KniTHaMK no TUNy GasanbHuX Ha nepudepii, Nnackux i nomiroHanbHNX —
BCepeAuHi. MemaTokeuniH Ta eo3iH, x200.

Puc. 10. MikpodhoTorpadis 3 natonoriyHoro BorHuLLa nauieHTa A. BonokHucTa TkahmHa 3
BepeTeHoNoaiGHUMM KniTUHamu. KoMipki HenpasunbHOT hopmu pisHoro poamipy, conigHi
nNacTy 3 KNiTuH TNy 6aratoLLapoBOro NOcKoro enitenito. Cnabko BUPa)eHUA KNITUHHIIA
i snepHuit nonimopdiam. Mematokeunid Ta eosuH, x100 (a), x400 (6).
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BpaxoBytoun MacvBHE MyXJIMHHE YpaxeHHSs KiCTOK
NiBOI rOMINKK Ta NiBOT CTONW, BUPILUMAY BUKOHATX amny-
TaUjto NiBOT HUXKHBOI KIHLIBKU Ha PiBHI HUKHBOI TPETUHM
cTerHa. Yepes 3 micaui nicna xipypriyHoro nikyBaHHS
03HaK peumavBy i BinJaneHoro MetactadyBaHHs He Bu-
ABUMK. 3AIACHANN NPOTE3yBaHHS NiBOI KiHLIBKM, NaLieHT
peanisye akT xoan 6e3 104aTKOBOI ONOpW, NPOJOBXKYE
HaBYaHHS y BULLII.

06roBopeHHA

AnamaHTWHOMa — pifKicHa 3nosikicHa arpecvBHa NyxnuHa
[OBrUX KICTOK, LLO Mae TUMOBY NoKanisawito Ta cknagHy
BapiabenbHy MopdonoriyHy cTpykTypy. [iarHocTuka
LIbOro NMYXJIMHHOTO YTBOPEHHS YACTO BUKIMKAE TPYAHOLL
[10,11].

[ndepeHLjinHy aiarHoCTVKY afaMaHTUHOMM 3iACHIO-
10Tb Hacamnepes i3 MeTacTa3oM paky B KicTku. Lli Bugu
naTonorii MatoTb CXOXXY MOPChONorivHy KapTuHy. Ha Big-
MiHy Bif MeTacTa3y KapLMHOMU B KiCTKY, B adaMaHTUHOMI
BUSIBMNATb OCEPEaKM Pi3HOI MiKpockoniyHoi OynoBu —
enigepmoigHoi Ta ageHomartoigHoi. B agamaHTUHOMI
KNITUHHUIA | saepHUiA noniMopdiam Crabko BUPaXKeHWIA,
MITOTMYHA aKTUBHICTb HU3bKA. AKLLO Ui NaTOriCTONOriYHi
03HaKM NOEAHYIOTHCS 3 BiAMOBIAHUMY KNiHIYHUMM (TWMO-
Ba Nokanisauis y BErMKOroMinikoBy KiCTKy, BiACYTHICTb
NEPBMHHOMO BOTHULLA, TPUBANMUIA KMiHiYHUIA nepebir) i
CBOEPIAHOK PEHTTEHOIONMYHOI KapTUHOW, TO MOXHA
BCTaHOBWTM fiarHo3 agamaHTtHoma [10,11]. BukoHaHHs
iMyHoricToxiMiyHOro gocnimxeHHs GionciHoro matepiany
Ta HasIBHICTb MO3UTMBHUX CNELMMIYHUX peakLiit AaoTb
MOXNUBICTb NiATBEPANTU OiarHo3.

Takox gudepeHuinHy aiarHoCTUKY afaMaHTUHO-
MW 30INCHIOKTb i3 0cTeodibpo3Hoo aucnnasieto. Lli
3aXBOPIOBAHHS MaKOTb CXOXi PEHTIEHOMONiYHI O3HaKW,
XapaKTepHy nokanisavjto nyxnuH, ane octeodidbpo3Ha
Aucnnasia Mae [obposikicHun xapakTep nepebiry Ta Hi-
KON He MeTacTasye, y BUNaaKy BAANOro paauKarnbHOoro
ornepaT1BHOrO BTPYYaHHS He Aae peumansiB. OCHOBHU-
MU AUPEPEHLINHUMMN PEHTTEHOMNOTNYHUMU O3HAKaMK
aaMaHTUHOMM € YPaXKEeHHSI BENMKOrOMINKOBOI KIiCTKM,
TMNOBA KapTUHA N0 MEXaX YPaXKEHHS («NOoiaeHa Minmntoy),
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Puc. 11. PeHTreHorpamu niBoi rominki Ta CTyMHi XBOPOro A. — MPONOHraLjist NITUYHOTO ypaKeHHs
BEPXHbOI TPETUHM BEMMKOTOMINKOBOI KICTKY, ManoroMifikoBO KICTKW Y BEPXHIl | HYKHIV TPETUHAX,
TOTasbHe ypaXeHHs TapaHHOT KICTKM — peLanB afamMaHTUHOMM.

3arTy4eHHs KiCTKOBO-MO3KOBOTIO KaHarly, 3aBKau HasiBHU
€KCTPaKOPTUKAIbHWIA M’ AKOTKAHWUHHUIA KOMMOHEHT MyXri-
HU, YacTo — «skip-lesions». Came MHOXVUHHE YpaXeHHs
KICTKM Ta YpaKeHHs CYMICHMX KICTOK CBig4aTh npo arpe-
CVBHUIN Nepebir 3axBoptoBaHHs [12,13].

AfamaHTMHOMa He YyTnvBa Ao nonixiMotepanii Ta
npomeHeBoi Tepanii. Tomy MeTofom BUOOpY B MiKyBaHHI
Liel nartonorii € onepaTnBHe BTPYyYaHHS — pagukarnbHe
BUAAnNEHHs nyxnuHu en block (cermeHTapHa pesekuis
KICTKM, LU0 ypaxeHa) Ta 3aMilleHHs nicnape3eKuiiHoro
aegpekTy KicTku [14,15]. KiopeTax nyxnuHu npu3BoanTb
[0 He pagvKanbHoro ii BUAaneHHs Ta, BignoBigHO, 40
PO3BUTKY peLMaMBIB afaMaHTVHOMM Ta LWBUAKOTO Mo-
LUMPEHHS, MeTacTasyBaHHs XBOpoby.

BucHoBKHU

1. KomnnekcHa giarHocTuMKa 3axBOptOBaHHS, LU0
BKMNOYaE KniHiyHe, peHTreHonoriyHe, KT-gocnimkeHHs,
naToMopconoriyHe Ta iMyHOriCTOXIMIYHE AOCTIIKEHHS,
[la€ 3MOry CBOEYACHO Ta TOYHO BCTAHOBUTYU AiarHo3
afjaMaHTUHOMa.

2. Big npaBvnbHO BCTAHOBMEHOTO AiarHo3y 3anexuTb
KOPEKTHUI BKBIp NikyBanbHOi TaKTUKM Ta nicnsionepavlii-
HOTO MOHITOPUHIY XBOPOTO.

3. Came papukanbHe BuaaneHHs nyxnuHm (en block —
amnyTauis ypaxeHoro cerMeHTa KiHLiBKM) fae 3mory
LOCAITY NO3UTUBHOTO pesyrsTaTy NikyBaHHS.

4. MicnsonepauiiHe AMHaMiYHe CMOCTEPEXEHHS
3a XBOPUM (nepioanyHe BUKOHAHHS PEHTTEHOMOMYHOro
Ta KT-gocnigXeHHs, NNaHOBUN OHKO-CKPUHIHT) Oae
MOXNMBICTb [iarHOCTYBaTU Ha PaHHiX eTanax nokanbHi
peLMaMBIM Ta MeTacTaTUYHi YPaeHHs NereHis.
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