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MOJ'IeKyJ'IFlpHO-FeHeTI/I‘-IeCKI/Ie aHomMarnun, KOTopble nexart B OCHOBe a6eppaHTH017| 3Kcnpeccuun E-Ka,qrepMHa n B-KaTeHI/IHa B
3N10Ka4eCTBEHHbIX onyxonsdx, U3y4eHbl HeOCTaTO4HO.

Llenb pa6otbi — cpaBHeHue ypoBHeii akcnpeccum MPHK resos CDH1 u CTNNBT v akcnpeccumn E-kagrepuHa u B-kateHnHa
OnyXoneBbIMW KneTkamu aieHOKapLIMHOMBbI XXenyaka kuweyvHoro Tuna (AKXKKT).

Martepuansi u metoabl. MpoBegeHo MonekynsipHo-reHeTudeckoe (MLUP-PB) 1 MMYHOTMCTOXMMMYECKOE MCCrefoBaHue
AKKKT I, I v Il knuHmnyeckux ctagun y 30 naumenToB 49-86 ner, a Take 10 06pa3LoB HOpManbHON CrM3NCTON 0DOMNOYKM
xenyaka.

PesynbraTtbl. AgeHokapuvHOMa XXenyaka KULWEYHOro TUna B CPaBHEHWW CO CMU3UCTON 0BOMOYKON Xenyaka 0BbIYHOM rm-
CTOOrMYECKOro CTPOEHWSI XapaKTepuayeTcsl CHKEHHbIMM nokasatensamu akcnpeccun MPHK reHa CDH1 [Me=0,14 (0,03;
0,40)], koTOpbIe KOPPENUPYIOT C HU3KUM YPOBHEM JKCMPECCUM OMyXOorneBbiMU KneTkamu E-kagrepuHa [Me=27,59 YEOI
(23,14; 37,19)], koacbpuumeHT koppensaumm CnnpmeHa =0,73], a Takke NOBbILLIEHHBIMU NoKasaTensaMu akcnpeccum MPHK reHa
CTNNB1[Me=4,32 (2,11; 11,43)], KOTOpble KOPPENUPYIOT C BLICOKMM YPOBHEM 3KCTPECCUM OMYXOMNEBbLIMM KNETKamm B-kateHu-
Ha [Me=116,65 YEOI (110,34; 151,32), koachcpuumeHT koppensumn CnnpmeHa=0,94]. YctaHoBneHa obpatHas koppensums
mexay nokasatensimu ypoBHs akcnpeccum MPHK reHa CDHT 1 cHWxeHWEM cTenenwn ructonorndeckon aucdepeHLMpoBKu
onyxonu ot G, Ao G, (koadhcpuumeHT koppensunm y=-0,44); npamasi KOPPENALNS MEXaY CHUKEHHBIMI MoKasaTensamn ypos-
Hst akcnpeccun MPHK reHa CDH17 v noBblLUeHHbIMK NokasaTensmu yposHs akcnpeccun MPHK reHa CTNNB1T B AKXKKT |
KIMHUYECKOI CTagum; NpsiMasi Koppenaums Mexay nokasarensmu ypoBHewn akcnpeccun E-kagrepuHa n B-kateHuHa, a Takke
mexay nokasatensmu ypoBHen akcnpeccun MPHK reHa CTNNBT v akcnpeccun E-kagrepuHa B AKXKKT I-II knuHnyeckon
craguu.

BbiBoAbl. CHIXeHVe TpaHCKPUMLMOHHON akTuBHOCTY reHa CDH1 v ypoBHS akcnpeccun E-kagrepvHa, a Takke noBbllleHne
TPaHCKPUNLMOHHOW akTuBHOCTU reHa CTNNBT v ypoBHS akcnpeccun B-kateHnHa onyxonesbiMu knetkamu AKXKKT urpatot
Ba)KHYI0 POJib B MPOrPECCUM KapLHOMbI Xenyaka.

MopiBHAAbHA XapaKTepUCTMKA TpaHCKPUNLIiWHOI akTuBHOCTI reHiB CDH1, CTNNB1
Ta ekcnpecii KopAoBaHUX HUMU binkiB E-kaarepuHy Ta B-KaTeHiHy
B aA€HOKAPLUHOMI LIAYHKA KULLIKOBOrO TNy

B. 0. TymaHcbKuiA, T. 0. XpUCTEHKO

MonekynsipHo-reHeTUYHi aHoManii, Lo € OCHOBO abepaHTHOI ekcnpecii E-kaarepuHy Ta B-KaTeHiHy y 3MOsiKiCHAX NyXnuHax,
yce LLie 3anuLIaloTbCs HeBUBHEHUMM.

MeTa po6oTu — nopiBHsiHHS piBHiB ekcnpecii MPHK reHis CDH1i CTNNB1 i3 piBHsIMW eKcripecii kogoBaHux HuMK Ginkis E-kaa-
repuHy Ta -kaTeHiHy B afeHOKapLMHOMI WiyHKa kuwkosoro Tuny (AKLLKT).

Marepianu Ta meToau. 3giiicHeHo MonekynspHo-reHeTuyHe (MJIP-PY) Ta imyHoricToximiuHe gocnimxerHs AKLKT 1, I Ta llI
KniHiyHux cTagin y 30 nauieHTis 49-86 pokis, a Takox 10 3paskiB HOpManbHOI CIIM30BOI 0OOMOHKM LLMYHKA.

Pesynsratu. AKLLKT nopiBHSHO 3 HOPManbHOK CrIM30BOK OBOMOHKOIO LLUMYHKA XapaKTepU3yETbCS 3HKEHMM NMOKa3HUKaMM
ekcnpecii MPHK rena CDH1 [Me=0,14 (0,03; 0,40)], LLLO KOPENIOKOTh i3 HU3bKUM PiBHEM eKCrpecii E-kagrepuHy nyxnmHHuMm
knitnHammn [Me=27,59 YEOI (23,14; 37,19), koediuieHT kopenauii CnipmeHa=0,73], a Takox NiABULLEHUMM NOKa3HWKaMm
ekcnpecii MPHK reHa CTNNB1 [Me=4,32 (2,11; 11,43)], LLIO KOPENIOIOTb i3 BUCOKWUM PIBHEM €KCTPECii B-KaTeHWHY NyXIUHHAMU
knitnHammn [Me =116,65 YEOT (110,34; 151,32), koediuieHT kopensuii CnipmeHa=0,94]. BusiBneHa 3BopoTHa kopensuis Mix
nokasHvkamu pisHs excnipecii MPHK reHa CDHT i 3HWKEHHAM CTyneHs ricToNoriYHoro AvdepeHLiloBaHHA nyxnuHn Big G, 1o
G, (koedpiuiieHT kopenawii y=-0,44); npsima KopensLlist M 3HKEHUMI NoKasHKkamu pieHa ekcripecii MPHK rea CDHT i ninsu-
LLieHMMK nokaHukamu pisHs ekcnpecii MPHK reHa CTNNB1 B AKLLKT | kniHiyHOT cTagii; npsima kopensuis Mix nokasHukamm
piBHIB ekcnpecii E-kagrepuHy Ta B-kaTeHunHy, a Takox Mix nokasHukamu pisHiB ekcrnipecii MPHK reHa CTNNBT Ta ekcnpecii
E-kagrepuny B AKLLKT Il kniHiyHMX cTagii.

BucHoBKWU. 3HWXeHHS TpaHCKPUNLINHOT akTMBHOCTI reHa CDHT i piBHSA ekcripecii E-kagrepuHy, a Takox NigBULLEHHS TpaHc-
KpunuinHoi aktueHocTi reHa CTNNBT i piBHSt ekcnpecii B-kaTeHiHy nyxnuHHuMu knituHamm AKLLIKT BigirpatoTs BaxnvBy ponb
Yy NpOrpecii KapLMHOMY LUTYHKa.
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Original research

Comparative characteristics of the transcriptional activity of CDH1, CTNNB1 genes
and the expression levels of E-cadherin, B-catenin proteins, coded by these genes,
in intestinal-type gastric adenocarcinoma

V. A. Tumanskiy, T. A. Khrystenko
Molecular genetics abnormalities, underlying aberrant expression of E-cadherin and B-catenin in malignant tumors, are still unclear.

Aim: to compare the mRNA expression levels of CDH1 and CTNNB1 genes and the immunohistochemical expression levels
of E-cadherin and B-catenin proteins in intestinal-type gastric adenocarcinoma.

Materials and methods. The molecular genetic (real-time PCR) and immunohistochemical studies of the intestinal-type gastric
adenocarcinoma (30 patients; I, Il and Ill clinical stages were included) and of the normal stomach mucosa (10 samples) were
conducted.

Results. In comparison with the normal stomach mucosa, the intestinal-type gastric adenocarcinoma differs by the reduced
transcriptional activity of the CDH7 gene [Me of relative normalized ratio of mMRNA expression level is 0.14 (0.03; 0.40)], which
correlates with the low expression level of E-cadherin in cancer cells [Me is 27,59 CUOD (23,14; 37,19), Spearman’s correlation
coefficient = 0,73], and also by the heightened transcriptional activity of the CTNNB1 gene [Me of relative normalized ratio of
mRNA expression level is 4.32 (2.11; 11.43)], which correlates with the high expression level of f-catenin in cancer cells [Me is
116.65 CUOD (110.34; 151.32), Spearman’s correlation coefficient = 0,94]. There is a reverse correlation between the CDH1
mRNA expression level and the degree of histological differentiation of intestinal-type gastric adenocarcinoma (correlation
coefficienty = -0,44); there is a direct correlation between the CTNNB1 and CDH1 mRNA expression levels (only for the | clinical
stage cases); there are a direct correlations between the E-cadherin and B-catenin expression levels, and also between the
CTNNB1 mRNA expression level and the E-cadherin expression level (only for the I-Il clinical stage cases).

Conclusion. The data indicate that decrease of transcriptional activity of the CDH1 gene and E-cadherin expression level, and
also increase of transcriptional activity of the CTNNB17 gene and B-catenin expression level in the cancer cells play a critical

role in the process of progression of intestinal-type gastric adenocarcinoma.

CornacHo coBpeMeHHbIM MPeaCTaBNeHNsM, KITHOHeBYo
porb B NoAAepKaHWM TKaHEBOW apXMTEKTOHUKM, a TaKkke
06ecneveHnr MexKNeTouHoW aaresun urpaet Kagre-
PUH-KaTEHVHOBLIA KOMMMeKe. /I3MeHeHUs B CTpyKType
nnbo hyHKUMM AaHHOrO KOMMeKca NpuBOAAT K yTpate
aAre3voHHbIX MEXKIETOUHbIX KOHTaKTOB, YTO, B CBO
ovepenb, MOXET CTaTb OOHWM W3 3TanoB OMyXOneBow
nporpeccum [1].

E-kagrepvH (anutenunanbHblii KaarepuH) — aTo
TpaHCMeMOpPaHHbIN FTIMKONPOTENH, KOTOPbLIA KOAMPYETCS
reHom CDH1 n SBnsieTcs OCHOBOWM KaarepuH-KaTeHWHO-
Boro komnnekca [2]. Monekyna E-kagrepuHa Bkmiovaet
3KCTPALENONSPHBIA U UHTPALENIONSAPHLIA JOMEHbI:
BHEKIIETOYHbI KOMMOHEHT 06ecneynBaeT CBA3b Mexzay
morekynamu E-kagrepvHa cocefiHuX KeTok, B TO Bpe-
MS1 KaK BHYTPMKIIETOYHbI KOMMNOHEHT obecneynBaeT
cBsi3b Monekyn E-kagrepuHa c Monekynamu KaTeHuHa
(a-, B-, y-). KaTeHuHbl BBINOMHAKT pornb CBOE0OPasHbIX
«MOCTMKOBY», CBSI3bIBAKOLLMX KaAr€pPUHOBbLIE MOMEKYbI
C aKTMHOBBLIM LMTOCKENETOM KIeTku. Takum obpasom,
WHTaKTHBIA KaarepyH-KaTeHWHOBbLIA KOMIIEKC SBMSET-
CSl OCHOBOW a[re3noHHbIX MEXKNETOUHbIX KOHTAKTOB,
a ero HopmarnbHoe (OYHKLIMOHMPOBaHME NpensTcTByeT
peanu3aunn UHBa3MBHbLIX CBOWCTB anuTenuounToB [3].
B uenom psine kapuvHom, Bkntodas pak xenyaka (PX),
6bina BbisiBreHa abeppaHTHast akcnpeccust E-kaprepu-
Ha. Kpome Toro, M3BECTHO, YTO CO CHUKEHUEM CTEMEHM
AndbdepeHLIMPOBKM KapLMHOMbI CHIDKAETCS U YPOBEHb
akcnpeccumn E-kaarepuHa: ytparta afre3noHHbIX MexKre-
TOYHbIX KOHTAKTOB OMNPEAENSET «PacChLINHONY TUM pocTa
HM3KoANdEePEHUMPOBaHHBIX KapLuHoMm [1,4].

[3-kaTeHWH — 3TO NPOTEWH, KOTOPbI KOAVPYETCS FEHOM
CTNNB1 1, noM1uMO yyacTtvsi B noaaepxaHum agre3unoH-
HbIX MEXKKMETOYHbIX KOHTaKTOB, (DYHKLMOHUPYET B Kaye-
cTBe hakTopa TpaHckpunumm [5]. CBoboaHbIE MOMneKy bl
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[-kaTeHnHa, KoTopble HE BXOAAT B COCTaB KafrepuH-ka-
TEHWHOBOrO KOMIMeKca, NoABEepralTcs NpoTeacoMHOM
Jerpagaumy ¢ yyacTveM Tak Ha3biBAeMOro «KOMMeKca
nectpykuum» (the B-catenin destruction complex). B cny-
yasix, korga nocpeacteom Wnt-nuraHaa knetka nonyvaer
curHan K fenexuto, KOMNnekc AecTpykumm bnokupyetcs
1 cBoboaHble Monekynbl B-kaTeHnHa He NoABEprarTcs
NpoTeacoMHoON Aerpafjaluu. B-kaTeHWH HakannmeaeTcs
B UMTOMNa3Me 1 TPaHCMopTUPYETCS B SiAPO, Nocne Yero
cBA3biBaeTca ¢ komnnekcom TCF/LEF-1, aktuBupys
TpaHckpunuuio Wnt-TapreTHblx reHoB. Kak cneacTsue,
Knetka nepexoauT u3 thasel G, B dhasy G, ¢ nocrieayto-
LLier CMeHow nepuodoB nHTepdasbl [1,5]. 13BecTHO, YTo
B KapLmHoMax, BkIoyas PXK, BeISBNsOTCS aHOMasbHbIe
naTTepHbI 3Kcnpeccun B-kaTeHnHa: sipepHast akcnpec-
cusl, LUMTONnasmMaTu4eckas runepakcnpeccus, ytpara
mMeMOpaHHOW akcnpeccun. AbeppaHTHasi akcnpeccus
B-kaTeHuHa npu3HaHa HebnaronpuATHLIM NPOrHOCTUYE-
CkvM chakTopom st 6onbHbIX PXK BBUAY Hanu4ums TecHOM
B3aMOCBSA3M MeXzy akTUBHOCTb0 Wnt/B-kaTeHMHOBOrO
CUrHarmnbLHOro NyTH, YPOBHEM JKCTPECCUM [-KaTeHWHa, a
Takke MHAEKCOM NponudepaLnn OnyxomneBbIX KNeTok
[4,5].

MonekynsipHO-reHeTU4eckne aHoManuu, KoTopble
nexart B ocHoBe abeppaHTHOI1 akcnpeccun E-kapreputa
1 B-KaTEeHMHa B 3rOKAYeCTBEHHbBIX OMyXOrsX, U3y4YeHsbl
HegocTaTouHo. YTparta nokyca reHa E-kagrepuHa CDH1
Ha AnvHHOM nneve 16 xpomocombl (16q22) Geina ob-
HapyxeHa B 24 % PX, B 66 % paka nuwesoaa, B 50 %
renatouennonsapHoro paka n B 50-100 % crnyvaes paka
MOmoYHoM xenesbl [1]. CuutaeTcs, YTo MyTauumM reHa
CDH1 B PXX oTmMevatoTcs B MeHbLLEl YacTy cryyaes PX,
npeumyLLecTBeHHo B PXK auddysHoro Tuna [2,3]. MyTa-
ummn reHa B-kateHmHa CTNNBT BbisinstoTes B 60-70 %
CIy4aeB KOMOpeKTanbHbIX ageHoMm U B PXK kuweyHoro

Key words:
gastric cancer,
adenocarcinoma,
CTNNB1 protein
human,

CDH1 protein
human,

beta Catenin,
E-Cadherin.
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Tvna [1]. Mpu aTOM HanBoNbLLINIA UHTEPEC COBPEMEHHBIX
nccnegoBaTeneil Bbi3blBalOT COOM B 3MUreHETUYECKNX
mexaHuamax perynsaumm reHos CDH1 n CTNNBT, Bknto-
yatoLLMe rmnepMETUIIMPOBAHIE N UI3MEHEHWE aKTUBHOCTH
manbix He kogvpyrowmx PHK (miRNA/mIR) [3,6].

LleAb paboTbi

CpaBHuTb ypoBHM akcnpeccun MPHK renoB CDH1T u
CTNNB1 ¢ ypoBHSAIMK 3KCnpeccuu KoaupyeMbiX UMK
6enkoB E-kagrepuHa v B-kaTeHnHa B ageHOKapLMHOME
XenyaKa KMLWEYHOro TUna pasHon CTeNeHW rucTonornye-
ckon audbdpepeHLmpoBkI, a Takke B I, 1| v [l knuHndeckoi
CTaZunu pasBuTHS OMyXOIW.

Matepuanbl U MeTOAbI HCCAEAOBaHUA

lMpoBeaeHo kKOMMIEKCHOE NaToMOpdoNorMyeckoe uccne-
[I0BaHMe afieHOKapLMHOMbI XemnyaKka KULIeYHOro Tuna
(AKXKT) B peseuunpoBaHHoM xenyake 30 nauneHToB
49-86 net. Ha ocHOBaHWM AefCTBYOLLEN KnaccudmrkaLmmn
TNM (TNM Classification of Malignant Tumours, 7" ed.) [7]
C YY4ETOM KIMMHNYECKOW CTaaMM Pa3BUTUSA paka BblaeneHbl
3 rpynnel HabmogeHust: | rppynna — 10 HabnogeHuii — pak
xenyaka | knuHudeckoin cragum (T, N, My, T, Nj M), I
rpynna — 10 Habrtogerwnii — pak xenyaka Il knnHrdeckon
cragum (T, N, M,, T, N, M, T, N, M) u lll rpynna — 10
Habnioferuin — pak xenyaxa |l knuHnyeckoin ctagun (T,
N, M,, T, N, , M, T, N, M,). Fpynny koHTpons coctasumu
10 obpasuoB cnmancToi 06oNoYKK xenyaka obbIYHO
TUCTONOTMYECKon CTPYKTYpbl. B nccnenoBanHbix AKXKKT
BbIcOKOAUdepeHLMpoBaHHble (G,) KapUMHOMbI COCTa-
BUnu 6,67 %, ymepeHHo anddepeHumnposaHHsie (G,)
KapL1HOMbI — 26,66 %, HuskoanddepeHLnpoBarHbie (G,)
afeHoKapLMHOMBI — 66,67 %.

O6pasubl onyxonu cukcuposanu B 10 % HelTpans-
HOM 3abydepeHHOM hopmanuHe v 3anueanu B napa-
¢uH. MmmyHornctoxmmmyeckoe (MIMX) necnegosanme
NpPOBOAMMN MO CTaHAapTHOW meToauke [8] ¢ ncnonb3o-
BaHMEM MOHOKIIOHASbHbIX aHTUTeN npotuB E-kaarepu-
Ha (Clone NCH-38, DAKO, USA), B-katennHa (Clone
B-Catenin-1, DAKO, USA), a Takke cucTemMbl BU3yanusa-
umm EnVisionFLEX ¢ anamuHo6eHsuanHom (DAKO, USA).
YpoBeHb akcnpeccun E-kagrepuHa v B-kateHnHa Knet-
Kamu afieHOKapLIMHOMbI Xeryaka OLEeHWBanu METOLOM
doToundposoit MopgomeTpun [9] ¢ ncnonb3oBaHMEM
nporpammbl Image J [10] B ycrnoBHbIX eauHMLax ontuye-
ckoit nnotHocTu (YEOIT) v rpapynpoBanu Ha 4 ypoBHS:
0-20 YEOI - HeratvBHas peakums, 21-50 YEOI — Hus-
Kuih ypoBeHb akcnpeccuu, 51-100 YEOT — ymepeHHbIN
ypoBeHb akcnpeccun, 6onee 100 YEOIT — Bbicokui
YPOBEHb JKCMPECCUM.

MonekynsipHo-reHeTU4eCKVe MCCneaoBaHNs NpoBo-
avnm B 30 o6pasuax AKKKT v B 10 obpasuax cnusucton
060r04KM XenyaKa 06bIYHON TMCTONOMMYECKON CTPYKTYPbI,
¢hrkcpoBaHHbIX B hopManiHe 1 3anuTbix B napaduH.
[Ons nonyyeHus TotansHon PHK TkaHu aenapadguHuposa-
TV B KCUIOMe 1 pernapaTypoBank B 3TaHOMe HACXOAALLMX
koHueHTpauwii (100 %, 96 %, 70 %). Odanee nonyyeHHble
06pasLibl FOMOreH31poBany NECTUKOM B CTYMKE U NOMe-
wanu B npobupku «Axygen» (USA) ans nposeseHs no-
BTOPHOI1 AenapaduHusaLmm n peruaparaumm. Boloenexme
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ToTansHon PHK nposoaunu ¢ nomowibio Habopa «Trizol
RNA Prep 100» (Isogen Lab., LTD, Russia).

[ins npoBeneHnst 06paTHOM TPAHCKPUMLIMW 1 MOMyYe-
Hus kJHK ncnonbsosanm Habop «OT-1» (Syntol, Russia).
PeakumoHHasi cmecb 06LwmM 06bEMOM 25 MKN copepxa-
na 1 mkn Random-6 npaiimepa, 2 mMkn TotanbHon PHK,
8,5 MK fievnoHmanpoBaHHoit H,O, 04mLLEHHOI OT Hykreas,
12,5 MKN peakumoHHol cmecy (2,5x) 1 1 MKn peBepTasbl
MMLV-RT. ObpaTHyto TpaHCKpUMLMIO NPOBOAUAN MPpU
45 °C B TeyeHue 45 MyHyT C NoCNeayoLLyIM HarpeBaHneM
B Te4eHne 5 munyT npu 92 °C.

[ina onpenenenns yposHs akcnpeccum MPHK uc-
nonb3oBanu amnnudukatop CFX96 ™Real-Time PCR
Detection Systems («Bio-Rad Laboratories, Inc.», USA)
1 Habop peakTvBoB Ans npoeaexns MNLP—PB B npucyT-
ctBum SYBR Green R-402 (Syntol, Russia). ®PvHanbHas
peakuMoHHas CMeCh Ans amnnmdmkaLm BKkoYana kpa-
cutenb SYBR Green, AHK-nonvvepasy SynTaq ¢ aHTuTe-
namu, NoAaBnsoLLMMM aKTUBHOCTb (hepmeHTa, no 0,2 MKn
npsMoro n obpaTHOro cneundguyecknx npamMepos,
dNTP-gesokcuHykneosuaTpudocdar, 1 Mkn MaTpuubl
(KOHK). PeakumoHHyto cmech 1oBOaAMnM [0 obLero 06be-
Ma 25 MK nyTém nobasnenus fenoHusvposaqHon H,0.
Cneuwduyeckme napsl npaimepos (5'-3') ans aHanusa
nccnegyembix 1 pedepeHTHOro reHa Gbinyn nogobpaHsbl
Mpy NOMOLLM NporpaMmHoro obecneyernst Primer-Blast n
narotoeneHbl mpmon Thermo Scientific, USA (mabn. 1).

Avnudpmkaumsa coctosina us 45-50 LykoB 1 npoBo-
Zunach npy criegyoLLmx ycnosusx: aeHarypaums — 95 °C,
15 cekyHg; omxur — 59-61 °C, 30—-60 cekyHp; anoHra-
ums — 72 °C, 30 cekyHa. B kavectBe pechepeHT-reHa 6bin
ucnonb3oBaH reH B-aktuHa (ACTB gene). OTHocUTENbHOE
HopmanusoBaHHoe KonuyecTBo k[HK TapreTHbIX reHoB
onpenenan metofom ,, Ct. Cratuctdeckuii aHanms aax-
HbIx MLP npoBoaunu npu noMoLLmM nporpamMmmMHoro obec-
neyerns CFX Manager™ (Bio-Rad, USA). B akcnepumeHT
ObInK BKIIOYEHDBI HEraTMBHbIE KOHTpONK: 6e3 fobaBneHNs
KOHK matpuupl B peakumto MNLP, 6e3 nobasneHus MPHK
matpuubl B cuHTe3e kHK, 6e3 nobasneHus depmeHTa B
cvnTese kOHK. Kaxxaas peakuyst amnnmdoukaumm obina Bbl-
MonHeHa Ha MHAMBMUAYanbHbIX 0bpasLax B TPEX NOBTOPaX.

Cratuctuyeckyto 06paboTKy MonyyeHHbIX AaHHbIX
MPOBOANIIN B NEPCOHANbHOM KOMMbLKOTEPE B NporpamMme
«Statistica® for Windows 6.0» (StatSoft Inc., nuueHsus
Ne AXXR712D833214FANS). Beiaucnsinu megmany (Me),
HXHUA 1 BepxHUiA kBapTuin (Q,; Q,); cpaBHeHue npo-
BOAWIIN C MOMOLLbI0 HenapameTpuyeckoro U-kputepus
MaHHa—-Y1THM, a TaKke HenapameTpU4eckoro KpuTepus
Kpackena—Yonnuca; nsy4eHvie CBS3en Mexay uccreaye-
MbIMM NapaMeTpamu MPOBOAMIN C MOMOLLIbH KO3hULIMEH-
Ta paHroBoi koppensuu CnupmeHa. PesyniraTbl cuntanu
CTaTUCTMYECKN 3HAUYMMbIMM Ha ypoBHe 95 % (p<0,05).

Pe3yAbTaThbl U UX 06CY)XAEHUE

B pesynkrate MonekynsipHO-reHeTU4eCKoro uccneaoBa-
Hus ycTaHoeneHo, 4to AKXKKT B cpaBHeHuM co cnmnau-
CTOV 000MNOYKON Xenyaka 0BbI4HOTO TMCTONOMMYECKOro
CTPOEHUSI OTNIMYAETCS MOHKEHHOW TPAHCKPUMLMOHHON
aKTUBHOCTbIO reHa E-kagrepuHa CDH1: megmaHa OTHO-
CUTENBHOTO HOPMArM30BaHHOTO COOTHOLLEHNS YPOBHS
akcnpeccun MPHK reHa E-kagrepuHa CDH1 cocTaBuna
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0,14 (0,03; 0,40). MNMpwn 3TOM BbISBNEHbLI CTATUCTUYECKU
3HAYUMbIE Pa3NMYns MEXAY MeanaHaMy ypOBHS SKCTIpeC-
cum MPHK reda CDH1 B AKXKT [, 1l n Il knuHnyeckon
CTaauu, B KOTOpbIX MeauaHa akcrnipeccum MPHK rena
CDH1 coctasuna 0,12 (0,04; 0,14), 0,48 (0,38; 0,67)
0,02 (0,01; 0,15), cootBeTcTBEHHO (pUC. 1).

lMony4yeHHble faHHbIE COMMAcyHTCA C pesynsratamu
npoBegénHoro UMX uccnepnosanus (mabn. 2), B xoge
KoToporo yctaHoBneHo, uyto AKXKKT xapaktepuayercs
HU3KUM YPOBHEM MEMOPaHHO-LIMTOMNNAa3MaTNYeCKON 3KC-
npeccum onyxonesbIMy kreTkamu E-kagrepuHa: megmaHa
3KCMpeccun AaHHOro Mapkepa coctasuna 27,59 YEOI
(23,14; 37,19). Kpome aT0r0, BbISIBNEHLI CTATUCTUYECKM
3HaYMMbIE Pa3NMyns MEXAY MeanaHaMy YpOBHS SKCTIpeC-
cum E-kagrepuHa B AKXKKT |, 1 v Il knuHnyeckomn ctagum,
B KOTOPbIX MeauaHa akcnpeccum E-kaarepuHa coctaBuna
28,03 YEOIT (24,55; 30,42), 41,86 YEOT (28,26; 52,23)
1 22,30 YEOI (20,68; 25,56) cootBeTcTBeHHO (p < 0,05).

Takum 0bpasom, pesynbraTbl UCCMEAOBaHNS CBU-
[eTenbeTByT 0 ToM, 4To B AKXKKT TpaHckpunumoHHas
akTuBHoCTb reHa CDHT n yposeHb WX akcnpeccum
KoampyemMoro M E-kaprepriHa 3HauMTenbHO CHYDKEHBI MO
CPaBHEHWIO C TaKOBbLIMU B CIIM3UCTO 0B0IIouKe XKenyaka
00bI4HOrO CTpOEHUs1. COrmacHo COBPEMEHHbIM NUTepaTyp-
HbIM AaHHbIM, reH CDH 1 aBnsieTcs TyMop-CynpeccopHbIM
FEHOM, CHIDKEHME YPOBHS €ro SKCrpeccum HabngaeTcs
B LIENOM psiie 3110Ka4eCTBEHHbIX HOBOOOPa30oBaHui,
Bkntovas PXK [1-3,11]. CHimkenne yposHs UMX akenpec-
cun E-kaprepriHa BapbMpyeT B LUMPOKOM Auana3oHe, Y4To
CBSA32HO C HEOAHOPOAHOCTHLI UCCNeayeMoro Matepuana,
BkItoyatoLLero PXK kuwueyHoro v anddpyaHoro tunos. Mpu
9TOM aBTOPbI CXOAATCS BO MHEHWW, HTO CHIDKEHWE YPOBHS
akcnpeccun E-kagrepriHa xapakTepHo NpevMyLLeCTBEHHO
ana PX ouddysHoro Tuna [11], B TO Bpemsi kak BONpoc
06 akcnpeccun reHa CDH1 v Genka E-kagrepuHa B PXK
KULLIEYHOrO TUMna cnabo OCBELLEH B HAYYHOW NuTepaType.
BOnbLIMHCTBO COBPEMEHHbIX aBTOPOB CBSA3bLIBAKOT 3Ha-
YUTENbHOE CHWDKEHWE YPOBHS aKkcnpeccun E-kaarepuHa
B NpOLeCCe KENyA04HOrO KaHLEeporeHesa C anureHeTu-
Yyeckummn aHomanuamu [3,11]. B yactHocTu, runepmetu-
nupoBaHne CpG-0CTPOBKOB BHYTPU MPOKCUMAIIbHOMO
npomotopa 50 reHa CDH7 accoummpyeTcs CO CHUKEHUEM
TPaHCKPUMLMOHHOMN aKTVBHOCTW COOTBETCTBYIOLLIETO reHa,
CrnefoBaTenbHO, U CO CHYKEHWEM 3KCMPECCUM MOTEKY
E-kagrepuHa. B HacTosilLee Bpems faHHas aHoManus
MPU3HaHa «KMacCUYeckUM» MexaHu3MOM [eakTUBaLum
E-kaprepuvHa, pabotatowymm B PX guddyaHoro tvna [3].
Bospacratowas aktueHoctb miR-200 Bbina npeanoxeHa B
KayecTBe ansTepHaTUBHOMO MEXaHU3Ma, PErYNPYHOLLETO
ypoBeHb akcnpeccun E-kaprepuHa. /13BecTHo, YTo npeg-
cTaBuTenu cemelictea miR-200 cnoco6HbI perynnpoaTb
akTmBHocTb ZEB1 and ZEB2 — chakTopoB, nogaensio-
wmx TpaHckpunumio reHa CDH1 [12,13]. Kpome Toro,
J. Carvalho et al. (2012) ycTaHoBunu, YTO AeakTvBaLs
miR-101 cnyuT mMexaHW3mMoM, NoAaBnSOLLIMM TPaHC-
kpunupto reHa CDH1 B AKXKKT [14]. CHwkeHne ypoBHS
akcnpeccumn E-kagrepuHa B knetkax PXX accouumnpoBaHo
C aKkTMBaUMei VHBA3UBHOIO POCTa, @ Takke MpOLEecCoB
KneTovHon murpaumm [1,3].

B pesynbrate MONeKynsipHO-reHeTUYECKoro unccne-
[oBaHusa Bbino ycraHoeneHo, Yto AKXKKT B cpaBHeHUM
CO CNU3MCTOI 060MOYKON Xenyaka 06bIMHOTo rMcTomnory-
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Tabnuua 1. Cneundmyeckvie napbl NpaiMepoB, KOTOpbIe Bblni UCMONb30BaHbI

OIS aHanu3a vccnenyemMbix 1 peepeHTHOro reHoB

TeH Mpaimvep Tm,°C  Product Exon
length (bp) junction
) F=CAGTACAACGACCCAACCCA 59.89 2060/
E-cadherin (CDH1) - & ACCCACCTCTAAGGCCATCT 5096 09 2061
B-catenin F=CCTGTTCCCCTGAGGGTATT 584 oo 220/
(CTNNB1) R=CCATTGTCCACGCTGGATTT 58.82 221
B-actin (ACTB) F=CCTTTGCCGATCCGCCG 6130 o 78779

R=GATATCATCATCCATGGTGAGCTGG 61.15

Tabnuua 2. YpoBHW OTHOCUTENLHON HOpMarnu3oBaHHoit akcnpeccum MPHK reHos
CDH1, CTNNB1, a Taioke MMMYHOTMCTOXMMUYECKOMN SKCMPECCU KogupyembiX UMu

E-kagrepuHa u B-kateHnHa

Ten/ MepauaHa ypoBHs akcnpeccun MeauaHa ypoBHS IKCpPeccum Koam-
koaupyemblii 6enok  MPHK reHoB pyeMmbIx reHamu 6enkos B YEOI
CDH1/E-kanrepnH 0,14 (0,03; 0,40) 27,59 YEOI (23,14; 37,19)

CTNNB1/B-kaTeHuH 4,32 (2,11; 11,43)

116,65 YEOIM (110,34; 151,32)
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Puc. 1. Meauanbl akcnpeccm MPHK reHa CDH1 B afieHOKapLMHOME Xenyaka KULWEYHoro Tuna

I, 1 v [l kNuHWYECKUX CTaaui COOTBETCTBEHHO.

4EeCKOro CTPOEHWS OTMNYAETCS NOBbILLIEHHOW TPAHCKPHM-
LIMOHHOW aKTUBHOCTbHO reHa 3-kateHmHa CTNNBT, 0 yém
CBUAETENbCTBYET NOBbILIEHHbIN YPOBEHb JKCMPEeCcCui
onyxorneBbiMu kneTkamu MPHK reHa B-kateHuHa CTNNB1
(MenmaHa OTHOCMTENBLHOrO HOPManW30BaHHOMO COOTHO-
LeHns ypoBHs akcripeccun MPHK reva CTNNBT kneTtkamu
AKXKKT coctasuna 4,32 (2,11; 11,43)) (mabn. 2). Mpwv aTom
YCTaHOBMEHbI CTATUCTUYECKU 3HAYUMbIE PasnnIns Mexay
meavaHamm ypoHs akenpeccun MPHK reHa CTNNB1T B
AKXKKT I, Il v 11l knnHnyeckon cTaguu, B KOTOPbIX MeanaHa
akcnpeccuv MPHK aToro reHa cocTasuna 3,63 (1,21; 4,36),
2,42 (1,91; 3,20) n 13,80 (7,37; 16,11), COOTBETCTBEHHO
(puc. 2).

MonyyeHHble faHHbIe COrnacyTcs ¢ pesynsratami
WX uccneposanus (mabn. 2). YcraHosneHo, 4to AKKKT
XapaKTepU3yeTcst BbICOKUM YPOBHEM MEMOPaHHO-LMTO-
nnasMaTh4eckoi AKCNPECCHUM OMyXONeBbIMU KNeTkamu
-kaTeHnHa, MeamaHa AKCMpeccu KOToporo cocTaBuna
116,65 YEOI (110,34; 151,32). BoisiBneHb! Takke cratu-
CTUYECKM 3HAUMMBIE PA3NMNUMSA MEXOY MeanaHaMu yPOBHSI
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Puc. 2. Meguanbl akenpeccin MPHK reva CTNNB1 B afjeHOKapLMHOME Xenyaka KULLIEYHOro Tuna
1, 11 v 1l KNMHUYECKUX CTAANIA COOTBETCTBEHHO.

akcnpeccum B-kateHuHa B AKXKKT I, I v [l knuHnveckoi
CTafum, B KOTOPbIX MedmaHa 3Kcnpeccun B-kaTeHuHa
cocrasuna 114,92 YEOI (109,57; 118,19), 110,76 YEOTI
(108,46; 114,45) n 162,60 YEOIT (132,29; 170,81) coot-
BeTcTBeHHO (p < 0,05).

Takum oBpasom, Hamu MonyyYeHbl JaHHbIE O TOM,
410 B AKXKKT noBbILLEHHas TPaHCKPUNLMOHHASA 1 TpaHC-
NAUMOHHas akTMBHOCTL reHa CTNNBT ¢ noBbILLEHHBIM
ypoBHem UIMX akcrnpeccuun B-kaTeHWHa 3HAYMTENbHO
NPEBbILLAIOT TAaKOBbIE B CMU3WUCTON 0Bonoyke xenyaka
00bI4HOrO CTPOEHMS. JIuTepaTypHble AaHHbIE, Kacato-
Lmecs ocobeHHocTel akcnpeccum MPHK reHa CTNNB1
1 KOOMpYyeMbIX UM Monekyn f-kateHuHa B PXK, Bapbu-
pytoT. B psge vccnenoBaHuini 0TMEYEHO 3HAYUTENBHOE
noBbILLeHne ypoBHs akcnpeccun MPHK reva CTNNBT, a
TaKkke MMMYHOMVICTOXUMUYECKOW 3KCTpeccun B-kateHu-
Ha B AKXKKT [1,6,15], 4To cornacyetcs ¢ nornyYyeHHbIMu
Hamu JaHHbIMU. BmecTe ¢ Tem Gbinum nonyyeHbl JaHHbIe
0 ToM, YTo Ans PXX xapaktepHo cHwxeHne yposHs UMX
3KCMPEeCCUM B-KaTeHUHa, Npy 3TOM aBTOPbl OTMEYaloT,
4TO AaHHas TEHOEHUMS XapakTepHa NPeuMyLLEeCTBEHHO
Aans anddyaHon opmbl PXK, a B knweyHomn hopme PXK
MOXET UMETb MECTO Kak HOPMasibHbIM, Tak W NMOBbILLIEHHBIN
YPOBEHb 3KCMpeccun faHHoro mapkepa [4,16]. MNoBbl-
LUEHWE YPOBHS UMMYHOTMCTOXMMUYECKON 3KCNpeccum
B-kateHuHa B AKXKKT moxeT BbiTb CBA3AHO C MyTaLu-
amu reHa CTNNB1, cneacTBMeM KOTOPbIX SIBAOTCS
CTPYKTYpHble M3MeHeHnst NH -TepMUHanbHoOro qomeHa
B-kaTeHuHa, accoummpoBaHHble ¢ yTpaton Ser33, Ser37
n Tre41 amuHokvcnoT. B pesynbrate Takmx vameHeHun
He npoucxoauT dhoccopunmpoBaHns cBOBOAHBLIX More-
Kyn B-kateHuHa kuHazon GSK3[, Bxoasilen B coctaB
KoMrreKkca AECTPYKLMM, CIeoBaTeNbHO, 3TN MONEKYbI
He MoABeprarTCcs NpoTeacoOMHOW ferpafauun 1 Haka-
MIMBaOTCS B LMTONMAa3Me, a 3aTeM U B ipe OnyXOmneBbIX
knetok [1,17]. [pyroi BO3MOXHOW NPUHMHOW MOBbILLEHMS
YPOBHS TPAHCKPUMUMOHHOW akTuBHOCTM reHa CTNNBT
n UIMX akcnpeccun B-kateHnHa MOXeT ObITb akTMBaLmMs
Wnt/B-kaTeHMHOBOrO CUrHanbHOro NyTW, BCReacTBUE
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KOTOpOW paboTta komnrekca AecTpyKuuu Briokupyetcs,
a Monekynbl B-kaTeHnHa, HakannMBasicb B LUTOMNNa3me
1 KNETOYHOM SiZipe, BBINOIHSIOT (PYHKLIMIO aKTUBaTOPOB
TpaHckpunumn Wnt-TapreTHbix reHos [16]. MocneaHue, B
CBOK 04epe[b, OTBETCTBEHHbI 32 MUTOTUYECKYH) aKTVB-
HOCTb, NpoLecch nponudepauuy 1 AndhepeHLMpoBKA
HOBbIX KMETOYHbIX MOKOMEHWI. B HacToswee Bpems
M3BECTHO, YTO At MHOTUX KapLuHoM, Bkntodas PX, ko-
nopekTanbHbINA pak, pak MOMOYHON Xenesbl, XapakTepHa
13bbITo4Has akTuBHoCTb Wnt/B-kaTeHNHOBOrO cuUrHarb-
HOro NyTy, NPVUBOAALLAS K YCUNEHWIO MPOLIECCOB POCTa U1
nponundepaLim onyxonesbix KNeTok [6].

B pesynbrate koppensunoHHoro aHanusa B AKXKKT
BbISIBMIEHA NpsAMas CuilbHas KOPPEensuMOoHHas CBS3b
MeXAy MOBbIWEHHbIM 3HAYEHUEM OTHOCUTENbHON
HopmanmsoBaHHomn akcnpeccum MPHK reHa CTNNBT un
BbICOKVIM MOKa3aTenem YpOBHS SKCMPECCUM OMyXOmneBbI-
MU KneTkammn B-kaTeHuHa: kKo3phuLMeHT Koppensumumn
Cnimpmena coctasun 0,94. VimeeT MecTo npsimas cunbHast
KOppEensLMOoHHas CBA3b MEXAY MOBLILLEHHOW 3KCMpec-
cvenn MPHK reHa CTNNBT 1 BbICOKMMM nokasaTensmu
YPOBHS1 3KCMPECCHI OMyXOmneBbIMU KneTkamu B-kaTeHnHa
B AKOKKT [, Il v Il knuHndeckomn ctagmm: KoahdULMEHT
koppensiumm Cnvpmena B AKXKKT | knuHnyeckoi ctagum
coctaBun 0,92, B AKXKKT Il knuHuyeckon ctagum — 0,97
n B AKXKKT Il knuHnyeckon ctagum — 0,90.

lMony4yeHHbIe B HALLIEM UCCeA0BaHUM AaHHbIE OTpa-
XatoT TECHYHO acCoLMaLMIo MeXy YPOBHAMM TPaHCKpUN-
LiMoHHoW aktuBHocTU reHoB CTNNB1, CDH1, a Takxe
YPOBHSIMU 3KCMPECCUM KOAUPYEMBIX UMK Monekyn. B
AKXKT BbisiBneHa npamas cunbHas KoppensumMoHHas
CBSI3b MeXAY CHVKEHHBIM 3HAa4YEHWEM OTHOCUTENLHOM
HopmanusoBaHHon akcnpeccun MPHK rena CDH1 u
HW3KMM MoKasaTeneM YpOoBHS SKCMPECCUM OMyXOneBbIMU
knetkamu E-kagrepuHa: koahduuneHT koppensuymm
Cnmpmena coctaswn 0,73. YcTaHoBneHa npsmas CurbHas
KOPPENSILMOHHAs CBSi3b MEXAY CHUXEHHbIM 3HAaYEHNEM
akcnpeccun MPHK reva CDHT n HM3kuMm nokasaTtenem
YPOBHS 3KCMPECCUM OMyXONeBbIMU KNeTkamu E-kaarepuHa
B AKKKT [, Il n lll knuHnyeckomn ctagmm: KoahhuLuneHT
koppensiumm Crnvpmena B AKXKKT | knuHnyeckoi ctagum
coctasun 0,95, B AKXKKT Il knuHuyeckon ctagum — 0,92
n B AKXKKT Il knuHmnyeckon ctagum — 0,89.

B3aumocBsasb Mexay abeppaHTHbIMW YPOBHAMU
akcnpeccumn E-kagrepuHa u B-kateHnHa Haxogut 060CHO-
BaHMe B yCTOSBLUMXCS NPEACTaBNEHUSX O KaarepuH- kate-
H1HOBOM Komnnekce 1 \Wnt/B-kaTeHWHOBOM CUrHarNbLHOM
MyTW: CHKEHWE YPOBHS akcnpeccumn E-kagrepuHa BneywéT
3a coboi Bo3pacTaHue KonnyecTBa cBOOOAHbIX MOMNEKYT
[-kaTeHnHa B LMTONMasme, YTo, B CBOK 04epeab, NpuBo-
OWT K akkyMynsaLmum Monekyn B-kaTeHuHa B sape ¢ nocrne-
[LyroLLelt akTueaLmeit TpaHekpunumm Wnt-TapreTHbIX reHoB
[1]. Kpome Toro, L. A. Aparicio et al. (2012) ycTraHoBunn,
YTO aKTKBaLMs NpPOTOOHKOreHoB c-Met n Src, oTHocs-
wmxcst K Wnt-TapreTHbIM reHam, BNeYET 3a cobom 3anyck
thochopunupoBaHns LMTONNA3MaTUYECKOr0 JOMEHA
E-kagrepuHa ¢ nocrneaytoLLei ero youkBUTUH-3aBUCHMON
nerpapauwen [18]. Takum obpasom, hopmupyeTcs circulus
VitioSuS: CHWXEHVe YpOBHs akcnpeccun E-kagrepuHa
MPVYBOAUT K HaKOMMeHWo B-kaTeHnHa ¢ nocneaytoLen
akTuBaumen Wnt-TapreTHbIX reHOB, KOTOpas, B CBOK O4e-
pefb, NPUBOAUT K CHUXEHMIO aKcnpeccun E-kagrepuHa.
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B pesynsrare nposeaérHoro L. Li-Fu et al. (2014) meta-
aHann3a nokasaHo, YTO CHUXEHWe YPOBHS 3KCrpeccun
E-kanrepuHa niunu abeppaHTHas akcnpeccust B-kateHuHa
B PXX accouumpytotca ¢ ocnabneHnem aare3amoHHbIX
MEKKMETOUHbIX KOHTAKTOB, MH(UMNBTPATUBHBLIM POCTOM U
MeTacTasvpoBaHNEM OMyXONneBbIX KNeToK [5].

Kpome aToro, Hamu BbiSiBNiEHa KOppensaunoHHas
CBSI3b MEXAY CHWXEHUEM YPOBHS OTHOCUTENMbHOW
HopmanusoBaHHon akcnipeccun MPHK reHa CDHT B
AKXKT (Me=0,14 (0,03; 0,40)) n yxyaweHuem cTeneHu
rucTonornyeckoi auddepeHumposkm onyxonu ot G1 o
G3. KoathdomumeHT koppensiumm y Anst BblleHa3BaHHbIX
napameTpos coctaswn -0,44. B HacTosiLLee BpeMsi N3BECT-
HO, YTO HW3KWIA YPOBEHb 3Kcnpeccumn E-kaarepuHa B Ham-
6onbLuein Mepe xapaktepeH ans PX anddysHoro Tuna,
a Takke Ans HU3KOANMDMEPEHLIMPOBAHHBIX KapLUHOM
[1,11]. Accoupmaums mexay yTpaTon Monekyn E-kagrepuHa
OMyXOMneBbIMU KIeTKaMu W CTENEHBIO MMCTONOMMYECKON
andbepeHumpoBkn PXK HaxoguT oTpaxeHue B MMKpO-
CKOMWYECKOM CTPOEHWUU Hu3koandhepeHLMpoBaHHON
KapLMHOMBbI, 41st KOTOPOW XapaKTepHbI CONMAHBIE MACTbI
paKoBbIX KMETOK, a Takke pa3obLUEHHbIE OMyXomneBble
KneTku, yTpaTuBLLME aare3vMoHHbIe CBA3 [4].

B AKXKKT | n Il KnuHnuyecknx ctaguii HamMmm BbISIBNEH
PSI SOMNOMHUTENBHBIX KOPPENALMIA MEXIY TPaHCKpUMNLM-
OHHOW akTuBHOCTbI0 reHoB CTNNB1T u CDH1 v ypoBHeM
NPOOYKLMM OMyXONEeBbIMU KNETKamMu KOAMPYEMbIX UMK
B-kaTeHnHa n E-kagrepuHa. YCTaHOBNEHO, 4YTO ANS
AKXKT | knuHuyeckon ctagum xapaktepHa npsimas
CUnbHas KOpPEensLMOHHAas CBA3b MEXAY nokasaTensmu
OTHOCUTENbHOW HOpManusoBaHHOW akcnpeccun MPHK
reHoB CTNNB1 n CDH1 (koacbduumeHT Koppensuum
Cnupmena coctasun 0,97). MimeeT mecTo npsmas
CunbHas KoppensLuyoHHas cBA3b MeXay nokasaTensmu
OTHOCWTENbHOW HOpManu3oBaHHoW akcnpeccun MPHK
reHa CTNNBT n akcnpeccun onyxoneBbIMU KreTkamu
E-kagrepuHa B AKXKKT | u Il knuHuyeckon ctagum: Ko-
athpmumeHT koppenauum CnupmeHa coctasun 0,92 ans
06eux nccnegyembix rpynn. B AKKKT | u Il knuHnyeckoii
CTaZluu BbISIBIEHA TAKXKe NPpsiMasi CUMNbHast KOPPENSILMOH-
Hasi CBA3b MeXay nokasatensamu ypoBHs UIMX akcnpeccum
B-kaTeHnHa n E-kagrepuHa: B AKXKKT | v Il knuHnyeckux
CTaawii koapuumeHT koppenauum CnpmeHa coctaBun
0,90 1 0,93 cOOTBETCTBEHHO.

CornacHo COBpEMEHHbIM NUTepaTypHbIM AaHHbIM,
VIMEETCS CBSA3b MEeX[y YPOBHEM MMMYHOTUCTOXMMWNYECKON
akcnpeccumn E-kagrepuHa u rmy6uHON 1HBa3WM onyxonu
(T1/T2 vs T3/T4), Hannurem meTacTa3oB B numdaTu-
YecKkuX y3nax, a Takke oTAanéHHbIXx Metactas3os [19].
X.B. Xing et al. (2013) ycTaHOBWMW, YTO CHUXEHNE YPOBHS
akcnpeccum E-kagrepuHa accoLMMpoBaHO CO CHUKEHNEM
ob6Len BbhkmaeMocTy 6onbHbIX PXK [19]. Kpome Toro,
MMeETCS CBSA3b Mexzy abeppaHTHON akcnpeccuent B-kate-
HuHa B PXK 1 cTeneHbto ructonormyeckon amdepeHuy-
POBKM OMyXOMi, HANM4MEM METaCcTasoB B MIMMMATUHECKNX
y3ax, a TaKkkKe OTAanéHHbIX MeTactasoB [5]. CornacHo
pe3ynsTatam HaLero UCCNefoBaHus, accoLmaLms Mexay
YpOBHeM akcnpeccui B-kateHnHa B AKXKKT u cTeneHbio
TUCTONOTMYECKO AnddepeHLIMPOBKI Onyxoni He bbina
BbISIBIEHA, MPW 3TOM UMEIOTCS CTaTUCTUYECKN 3HAYUMbIE
pasnuuns Mexzay YPOoBHSIMY 3KCMPECCHM MCCMEef0BaHHbIX
npotenHoB B AKXKKT I, I, [l knuHuyecknx cTagui.
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He BblI3blBaeT COMHEHUI TOT (PaKT, YTO HapyLIEHWs
3KCMpeccun MOMeKyn MeXKNneTouHon aaresuv E-kapg-
repuHa u B-kaTeHuHa UrpatoT HeManoBaxHY pofib B
nporpeccun PX. ina AKXKKT xapakTepHbl n3meHeHus
He Tonbko ypoBHs akcnpeccun MPHK reHoB CTNNB1T 1
CDH1, HO 1 N3MeHeHIs YPOBHS AKCNPECCUU KOAUPYEMbIX
umu 6enkoB. MNpyu 3TOM MONEKyNnspHO-reHeTuyeckne
MeXaH13Mbl ANCPerynaumun yHKLUMOHPOBaHNS Kaare-
PUH-KaTEHMHOBOTO KOMIneKca, a Takke Wnt/B-kateHuHo-
BOrO CUTHanbHOrO MyTW B Xenyao4YHOM KaHLeporeHese
noka eLLé He yTouHeHbl. M3y4eHune AaHHbIX MeXaHM3MOoB
MOXET ChirpaTh PeLLatoLLyto Porib B COBEPLUEHCTBOBAHUN
NoaxoAdoB K AMArHOCTVKE W NPOrHO3VNPOBaHMI0 TeYEHUS
PX.

BbiBoAbI

1. AgeHokapuMHOMa Kenyaka KWALIEYHOro Tuma Xa-
paKTEPU3YETCS CHUKEHHBIMM MoKa3aTensiMu SKCnpeccum
MPHK rena CDH1 [Me=0,14 (0,03; 0,40)], koTopble
KOPPEnVPYHT C HU3KMM YPOBHEM MeMOpPaHHO-LMTONNas-
MaTU4EeCKOM 3KCMpeccH onyxoneBbiMu kneTkamu E-kap-
repuHa [Me=27,59 YEOIT (23,14; 37,19), koadpcpnumneHT
koppensuun CnmpmeHa=0,73].

2. [ins apeHoKapLUyHOMBI XenyaKka KULLIEYHOro Tvna
XapaKTepHO BO3pacTaHWe TPaHCKPUMLIMOHHON aKTUBHOCTU
reHa CTNNB1[Me=4,32 (2,11; 11,43)], koTopoe accoLuu-
POBaHO C BbICOKVIM YPOBHEM MeMBPaHHO-LMTONIa3mMaTm-
YECKOM IKCTPECCUM OMyXONEBbIMM KIeTKamm 3-KaTeHnHa
[Me=116,65 YEOI (110,34; 151,32), koachprumeHT Kop-
pensauun CnnpmeHa=0,94].

3. CHuxeHve ypoBHs akcnipeccum MPHK reHa CDH1
B afeHOKapLMHOME Xenyaka KULIEYHOro Tuna acco-
LMMPOBAHO C YXYALEHWEM CTEMEHW TMCTONOTNYECKOM
anddepeHumposku onyxonu ot G1 go G3 (koadpmumneHT
koppensauumn y=-0,44).

4. AfeHoKapLmMHOMY Xenyaka KuwweyHoro Tuna | knm-
HWYEeCKON CTauM OTIMYAET HanMM4Yue NpsIMOWA CUIbHOM
KOPPENSILIMOHHOMN CBA3W MEXY CHVKEHHBIMY NOKa3aTens-
MW OTHOCUTENBHOWM HOPMan3o0BaHHON akcripeccun MPHK
reHa CDH1 1 noBbILLEHHbIMW NOKa3aTensiMmM OTHOCUTENb-
HoW HopmanusoBaHHo akcnpeccun MPHK reHa CTNNB1
(koacbprumeHT koppensiumm CnvpmeHa=0,97).

5. AnoeHokapumHomy xenyaka kuweyHoro Tuna | u i
KIMHUYECKVX CTaAWNA OTIIMYAET Hanuyue NpsiMon CUIbHON
KOPPENSILMOHHON CBA3WN MEXOY HU3KUM YPOBHEM UMMY-
HOTMCTOXMMUYECKOM IKCTIpECcCUmn E-kapgrepunHa 1 BbICOKUM
YPOBHEM VMMYHOMVICTOXMMUYECKOW AKCMpeccuu B-kaTeHu-
Ha (koadhcpuumenT koppensumn Cnmpmerna=0,90 u 0,93
COOTBETCTBEHHO), @ TaKkKe Hanmyue nNpsMoi CUIbHON
KOPPENSLMOHHON CBS3V MEeXAy MOBbILIEHHBIMY NOKa3a-
TeNsiMM OTHOCUTENBHOW HOPMarM30BaHHOM JKCNpeccum
MPHK reHa CTNNB71 1 HU3KAM YPOBHEM MMMYHOTUCTO-
XumMudeckon akcnpeccumn E-kagrepuHa (koaduumneHt
koppensumn Cnupmerna=0,92 B 0benx muccrnegyembix
rpynnax).

BAaaropapHocTb: aBTOpbI BbipaxatT Gnarogap-
HoCTb npodpeccopy A. M. KambILHOMY ¥ COTpYAHWKaM
MLP-nabopatopumn y4yebHoro meauko-nabopaTopHoro
LleHTpa 3anopoXCcKOro rocyAapCTBEHHOMO MEAMLIMHCKOTO
YHVBEPCUTETA, C y4aCTUEM KOTOPbIX BbINOTHEHbB! MOMEKY-
NSIPHO-TEeHETNYECKIE UCCTEe0BaHNS.
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Lienb pa6oTbl — M3y4nTb CanbMOHeNNa-yHAyLMPOBaHHbIE N3MEHEHWSI MPUCTEHOYHON KULLEYHOW MUKPOBKOTLI, AKCpeccum
abchekTopHbIX GenkoB canbmoHenn SipA, SopB, SopE2 n TpaHCKPUNLMOHHOW akTMBHOCTM reHoB FFAR2, Foxp3, RORyt B
KuLLeYHo-accoLmmpoBaHHomn numdomnaHon TkaHu (KAJIT) kpbiC Ha hoHe BBeAeHMs BaHKoMuLmHa W B. fragilis.

Marepuanbl n Mmetoabl. [poBeaeHb! UICCNEeA0BaHNS KONMYECTBEHHOTO U KAYECTBEHHOIO COCTaBa NPUCTEHOYHON MUKPOBUOTHI
TOHKOTO KULLIEYHVKA V1 OMpefenéH ypoBeHb SKCMPeccui reHoB Kpbic Foxp3, Rorc (Royt), FFAR2 1 achdbekTopHbIX GenkoB canb-
moHenn SipA, SopB v SopE2 metogom MNLP-PB, ycTaHOBNEHb! B3aMOCBS3V Mexay rpynnami MUKpOOPraH13MOB.

Pesynbratbl. BeegeHvie B. fragilis Ha doHe npenobpaboTkii BAaHKOMULMHOM ¥ MH(ULMPOBAHWE CanbMOHENNaM U3MeHS-
€T KONMYECTBEHHbIN COCTaB MUKPOGMOTLI B MPUCTEHOUYHOM COAEPXVMMOM TOHKOTO KWLLIEYHWKA: HabmioAaeTcs yMeHblUeHne
Salmonella spp., E. coli, P. aeruginosa, Proteus spp., Enterobacter spp., Klebsiella spp. v Shigella spp., a Takke yBenuyeHue
Bacteroides spp., E. faecalis, E. faecium vn Peptostreptococcus anaerobius. YpoBeHb akcnpeccun ahekTopHbIX Henkos
CanbMOHeNn Y X1BOTHbIX MPW COYETaHHOM BBEAEHWUW BaHKOMUUMHA u S. enteritidis (I rpynna), S. typhimurium (Il rpynna)
yBenuunncs: SopB — B 101 n 20 pas; SopE2 — B 80 1 2 pasa; SipA — B 613 pa3 (Il rpynna), Takke 0TMEYanock yMeHbLUEHe
B 5 pa3 B | rpynne. OTHocuTensHOe Hopmanu3oBaHHoe konuyectBo MPHK reHoB FFAR2, Foxp3, RORyt B KAIT kpbic B Il n
IV rpynnax ysennumBanock: FFAR2 — B 2,7 1 5,4 pasa; Foxp3 — B 2,5 1 85 pas, ypoeHb RORyt cHusuncs Ha 70 % v Tonbko
B8 IV rpynne.

BbiBoabl. Vicnonb3oBaHue B. fragilis co3naéT ycnosws Ans KOppeKLmm CanbMOHeNNNa-HayLMpOBaHHbIX U3MEHEHWI KULLIEYHOO
Mukpobroma. MpenobpaboTka KMBOTHLIX BAHKOMULIMHOM BbI3bIBAET YCUNEHWE TPAHCKPUMLIMOHHOM aKTUBHOCTU reHoB SipA,
SopB n SopE?2, 3a ncknioverviem SipA nocne BBegeHun S. enteritidis. BBenexve B. fragilis noBbiwaeT ypoBeHb MPHK reHoB
FFAR2 v Foxp3 B KAINT, a Taicke cHwkaeT RORyt nocne uHdmumposanus S. typhimurium.

CanbMOHeAa-iHAYKOBaHi 3MiHM KULLKOBOI MiKpo06ioTH Ta TpaHCKPMNTOMA reHiB
iMyHHOI BiaAnoBiAi Ha TAi BBeAeHHA BaHKOMIUWHY W Bacteroides fragilis

10. B. BykiHa, 0. M. KamuwHui, H. M. Moniwwyk, I. 0. Tonoa

Meta po60TH — BUBYUTK CanbMOHeNa-iHAYKOBaHi 3MiHW NMPUCTIHKOBOI KWLLIKOBOI MIkpo6ioTH, ekcrpecii edpekTopHux Ginkis
canbMoHen SipA, SopB, SopE2 1 TpaHCKpUNLiAHOT akTUBHOCTI reHiB FFAR2, Foxp3, RORyt y KMLLIKOBO-acoLinoBaHil nim-
doigHin TkaHuHi (KAJT) wypis Ha Tni BBeAeHHs BaHKOMILUWHY Ta B. fragilis.

Marepianu Ta Mmetoam. 3iicH1NN [OCTIIKEHHS KiNbKICHOTO Ta IKICHOTO cknagy NPUCTIHKOBOT MiKpOGIOTY TOHKOTO KMLLEYHMKA
11 BU3Ha4MNm piBeHb excnpecii reHis wypis Foxp3, RORC (Royt), FFAR2 Ta ecbektopHux Binkis canbmoHen SipA, SopBi SopE2
meTogom [MJ1P-PY, BCTaHOBWNM B3aEMO3B'A3KM MiXX rpynamMu MiKpOOpraHismis.

Pesyniratu. BeeneHHsi B. fragilis Ha Tni nepego6pobky BaHKOMILMHOM Ta iHchikyBaHHS canbMOHenamu 3MiHIOE KinlbKiCHWI CKnag,
MiKpOGIOTY Y NPUCTIHKOBOMY BMICTi TOHKOTO KuLLeyHuKka. CnoctepiraeTbes aMeHLueHHst Salmonella spp., E. coli, P. aeruginosa,
Proteus spp., Enterobacter spp., Klebsiella spp. i Shigella spp., a Takox 36inbLuieHHs Bacteroides spp., E. faecalis, E. faecium
i Peptostreptococcus anaerobius. PiBeHb ekcnpecii epekTopHux BinkiB canbMoHen y TBapuH Mpy OAHOYACHOMY BBEEHHI
BaHKkoMmiuwnHy Ta S. enteritidis (I rpyna), S. typhimurium (1l rpyna) 36inblumeces: SopB —y 101 i 20 pasis; SopE2 -y 80 i 2 paau;
SipA -y 613 pasis (Il rpyna), a Takox Big3Ha4anock aMeHLweHHs B 5 pasiB y | rpyni. BigHocHa HopmanizoBaHa kinbkicts MPHK
reHiB FFAR2, Foxp3, RORyty KANT wypis y Il IV rpynax 36inblwyeanacs: FFAR2 -y 2,7 15,4 pasa; Foxp3 -y 2,5 85 pagsis,
piBeHb RORYt 3Hmavscs Ha 70 % i Tinbkw B 1V rpyni.

BucHoBku. BukopuctanHs B. fragilis cTBoptoe yMOBW Anst KOpeKUii canbMOoHeNa-iHayKoBaHWX 3MiH KULWKOBOTO Mikpobioma.
Mepenobpobka TBAPUH BAHKOMILWHOM BUKMMKAE MOCUMEHHS TPAHCKPUNLINHOI akTMBHOCTI reHiB SipA, SopB i SopE2, 3a BUHAT-
kom SipA nicns BBeaeHHs S. enteritidis. YBeneHHs B. fragilis ninsuiye piseHb MPHK rexis FFAR2 ta Foxp3 B KAJNT, a Takox
3Hmxye RORYyt nicns iHdikyBaHHs S. typhimurium.

Salmonella-induced changes in the gut microbiota and immune response genes
transcriptome during administration of vancomycin and Bacteroides fragilis
Yu. V. Bukina, A. M. Kamyshnyi, N. N. Polishchuk, I. A. Topol

The aim. To study Salmonella-induced changes in the intestinal wall microbiota, the expression of Salmonella effector proteins
SipA, SopB, SopE?2 and transcriptional activity of genes FFAR2, Foxp3, RORyt in rat GALT during administration of vancomycin
and B.fragilis.
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Methods. Investigations of qualitative and quantitative composition of the microbiota of the wall of the small intestine were
carried out, and the expression level of rat genes Foxp3, Rorc (Royt), FFAR2 and Salmonella effector proteins SipA, SopB and
SopE2 were determined by RT-PCR, the relationship between groups of microorganisms was established.

Results. Administration of B. fragilis against the background pre-treatment with vancomycin and Salmonella infection alters
the quantitative composition of the microbiota in the wall of the small intestine contents: a decrease in Salmonella spp., E. coli,
Paeruginosa, Proteus spp., Enterobacter spp., Klebsiella spp. and Shigella spp., as well as increasing Bacteroides spp.,
E. faecalis, E.f aecium and Peptostreptococcus anaerobius. The level of expression of Salmonella effector proteins in animals
with the combined administration of vancomycin and S.enteritidis (I group), S.typhimurium (Il group) increased: SopB — 101
and 20 times; SopE2 - 80 and 2 times; SipA — 613 times (Il group), and also 5-fold decrease was noted in the | group. Relative
normalized number of MRNA of genes FFAR2, Foxp3, RORyt in GALT of rats in groups Il and IV increased: FFAR2 - 2.7 and
5.4 times; Foxp3— 2.5 and 85 times, RORYyt level decreased by 70% and only in IV group.

Conclusions. Using B.fragilis creates conditions for the correction of Salmonella-induced changes of the intestinal microbiome.
Pretreatment of animals with vancomycin causes increased transcriptional activity of genes SipA, SopB and SopE2, except
SipA after administration of S. enteritidis. Administration of B. fragilis increases the level of mMRNA of genes FFAR2 and Foxp3
in GALT and reduces RORyt after infection with S. typhimurium.

MonekynsipHble MexaHu3Mbl B3aWMOAENCTBUSA CarnbMo-
HEeNn ¢ KneTkamu opraHu3Ma X03siMHa WMEKOT BaxHbIN
npakTu4ecknin nutepec. MNpu nonagaHny nNaToreHHbIX
MUKPOOPraHN3MOB B KWLIEYHWK MPOUCXOLMUT UX TECHOe
B3aMMOJeCTBUE C NpesCTaBUTENSAMMU ayTOXTOHHOM
MUKPO(IIOpbI, YTO OMpefenseT xapaktep akTuauum
BPOXAEHHBIX W alanTUBHbIX 3BEHLEB KULLEYHO-AaCCOLM-
MpoBaHHON numdongHon TkaHn (KAJNT) n BnmseT Ha
ncxopd MHdekuUMoHHoro 3abonesanust [1,2]. Hawwm npe-
AblAyLLMe nccnefoBaHus nokasanu, 4to, HeCMOTps Ha
Hanuune reHoB pesncteHTHocTn Van Ay 11,46 % n Van B
y 6,25%, y beHOTUNNYECKN PE3NCTEHTHBIX LWTaMMOB
MWKPOOPraHn3MoB cemenctaa Enterococcaceae [3] npu
OTAENbHOM BBELEHMW Kpbicam BaHKOMULMHA W canb-
MOHeNn HabnogaeTcst N3MEHEHNe COCTaBa KULLIEYHOTO
MUKpOOMOMa, YTO CBUAETENLCTBYET O KOHKYPUPOBaHMM
npeacraBuTene HopmManbHOW 1 NaToreHHoOW MUKPogno-
pbl 3a MUKpobromaTepuio kuweyHuka [4]. fanbHenwme
paboTbl NPOAEMOHCTPUPOBANK, Y4TO NPY MHULMPOBaHMM
kpbic Salmonella enteritidis w Salmonella typhimurium
Ha boHe npeaBapuUTENbHOMO BBELEHWUS BaHKOMMWLIMHA
O0TMEYaeTcs pes3koe yBenu4yeHne CopepxaHvus canb-
MOHENN U 3HAYUTENbHOE YMEHbLUEHWNE AyTOXTOHHbIX
MUKPOOPraHW3MOoB.

Mbl npegnonaraem, 4To BaHKOMULMH-MHOYLMPOBAH-
HOe ycuneHne uHBasuy canbmorenn B KAJTT moxet 6biTb
BbI3BAHO M3MEHEHNEM JKCTIPECCHN UX APdEKTOPHBIX Ben-
koB— SipA, SopB 1 SopE2, Bbi3biBaroLLMX AeopMaLmIO Ln-
TONNa3MaT4eckon MembpaHsl, NEPECTPONKY LIUTocKeneTa,
CrnocobCTBYHOLLMM GbICTPOMY MPOHUKHOBEHWIO NaToreHa B
SCV (Salmonella-containing vacuole) aHTepouuTos [5,6].
/HBa3us canbMoHeNN 1 aucbanaHc KOMMEHCanbHOM MUKPO-
(hropbl CONPOBOXAAKTCA YBENUYEHWeM nuraHaos Ans Toll-
1 NOD-nogo6bHbix peuentopos (TLR, NLR) BpoxaéHHoro
ummyHuTeta, aktusaumen Nirp3-uHdnammacomsl, a Takxke
yCUeH1eM 3KCrPEeCcUm reHoB NPOBOCNANNTENBHBIX LIMTOKM-
HOB W MOMeKyn akTUBaLyy aaresn, T- u B-numdoumTos, 4to
KIMHUYECKM NPOSIBNSIETCS Pa3BUTUEM SHTEPOKOMNTOB [7].

B 10 3xe Bpems dyHKumoHanbHbI cocta. KAITT n and-
tbepeHLmpoBka cybnonynsaLmii T-kNeTok 3aBUCUT OT CocTaBa
OTAENbHbIX NPefCcTaBUTENEN KULWEYHOW MUKPOGIOpbI.
Tak, cermeHTapHble HUTEBUAHbIE BakTepun (Segmented
filamentous bacteria, SFB) uigyumnpytot B KANT aundbde-
PEHUMPOBKY npoBoCnanuTenbHbIX Th17-kneTok, a HekoTo-
pble npeacTasuTenu poga Clostridium (cluster IV n XIVa) n
Bacteroides fragilis (nonucaxapug A (PSA)), ctumynupyiot
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obpasoBaHue T-perynaTopHbix knetok (Treg) n npoayKumio
cynpeccopHoro umutokuHa W-10 [8]. BaxHbiMm meTabonu-
Tamu B. fragilis ABRsOTCA KOPOTKOLENOYEYHbIE KUPHbIE
kucnotsl (KLPKK), BeINOnHsioWwme porb CBA3YHOLLEro 38eHa
MeXay MUKPOdIiopoi U UMMYHHOW CUCTEMOMN, KOTopble
aktueupytot knetkn KAJT yepes peuentop FFAR2 [9].
YmeHbLueHve koHueHTpauuy Takux KLPKK, kak Gytupar, npo-
MWOHAT 1 aLeTaT, CHUKAET YNCNEHHOCTb Treg B KMLLIEYHNKE
 Hapywaet 6anaHc Th17/Treg, a Takke N3MEHSIET YyPOBEHD
MPHK FFARZ, 4TO NpUBOANT K Pa3BMTUIO BOCNANUTENbHBIX
3abonesaHuii knweyHvka [10].

LieAb pa6oTbi

M3y4nTb canbMoHenna-mHOyLMpOBaHHbIE U3MEHEHUS
MPUCTEHOYHON KMLLIEYHON MUKPOBMOTbI, 3KCNPECccum adhdek-
TOpHbIX BenkoB canbmoHenn SipA, SopB, SopE2 v TpaHc-
KpUNLMOHHON akTUBHOCTU reHoB FFAR2, Foxp3, RORyt B
KAINT kpbic Ha hoHe BBeAEHUS BaHKOMULWHA U B. fragilis.

MaTepMaI\bl U MeToAbl UCCAeAOBaAHUA

OKcnepuMeHTbl NpoBefeHbl Ha 40 camuax KpbIC MUHNN
BucTap 3-mecsaqHoro Bospacta, KoTopble Obinm pasgeneHsi
Ha 4 rpynnel (no 10 B kaxgon): | — Vancomycin +S .enteritidis
(>KMBOTHbBIE, MOMyYMBLUME NPW NEepopanbHOM BBEAEHWN
BaHKOMULWH B fo3e 50 MI/Kr U Yepes CyTKu MonyyusLLMe
GakTepuanbHyro Harpysky S. enteritidis B konuyecTtse 3 x
108 KOE/mn); Il = Vancomycin+S. typhimurium (xwvBoT-
Hble, MOMyYMBLLIME NPU BBEOEHUM per 0S BaHKOMULMH B
no3e 50 Mr/kr 1 Yepes cyTku nonyumBLLMEe GakTepuansHyto
Harpysky S. typhimurium B konuyectee 3 x 108 KOE/mn);
Il = Vancomycin+S. enteritidis+B. fragilis (xmBoTHble,
Mnony4uBLLMe NpU nepopanbHOM BBEAEHWUNM BAaHKOMULMH
B 03e 50 Mr/kr, Yepes CyTku — GaKTepuanbHyt0 Harpysky
S. enteritidis B konnyectse 3 x 108 KOE/Mn v Ha cnegytoLumin
[LeHb nonyuusLumx B. fragilis B konuuectse 3 x 108KOE/mn);
IV = Vancomycin+S. typhimurium+ B. fragilis (X©BOTHblE,
nomnyy1BLLMe NPy NepopanbHOM BBEAEHUM BaHKOMULIMH
B J03e 50 Mr/kr, yepes CyTku — 6akTepuanbHyo Harpyaky
S. typhimurium B konnyectse 3 x 108 KOE/Mn 1 Ha cnepy-
toLLMi feHb — B. fragilis B konnyectse 3 x 108 KOE/mn). Ha
NATbIe CYTKM KPbIC BLIBOAWIN U3 3KCNEPUMEHTa ¢ cobnto-
[EeH/eM NMPUHLMINOB 3BTaHa3NN.

3apaxeHue XMBOTHBIX MPOBOAWIIN CYTOMHBIMU KyNbTY-
pamm canbMOHENN, BblpalleHHbIX Ha 1,5 % MITA, koTopble
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MomnyyeHs! U3 My3esi LUTAMMOB MUKPOOPraHU3MOB «YKpauH-
CKOTO LiEHTpa Mo KOHTPOIK 1 MOHUTOPUHTY 3a60oneBaHuii»
MO3 YkpawHbl. Kynetypbl akTeponioB BbipaLBani Ha
nuTaTenbHbIX Cpefax, NPUroTOBMEHHBIX COMMacHo MeTo-
ANYECKUM pekoMeHaaumusm «JlabopaTopHasi auarHocTuka
THOVHO-BOCNANMTENbHbIX 3ab0neBaHui, 06yCroBEHHbIX
acrnoporeHHbIMM aHa3poBHBIMW MUKPOOPraHN3Mammy»
(XapbkoB, 2000). bakTepuanbHble cycneHauy crtaHgapTy-
3upoBanu npu nomoLum aeHcutomerpa DEN-1B (Biosan) no
Mak®apnanay (McF). ns BBeaeHns kpeicam S. enteritidis,
S. typhimurium v B. fragilis Hamn GbInM NPUrOTOBNEHBI
CycneHsum B KoHueHTpauun 1,0 ctaHgapta McF, yto co-
oTBeTCTBYeT KoHueHTpauun 3 x 108 KOE/mn. B kayectse
matepuana ansa MLP-PB uccnepoBaHuii Mukpobroma
CNONb30BanM NPUCTEHOYHOE COLEPKVMOE MOAB3LOLLIHON
KWLLIKM KpbIC.

Boigenenve [OHK npoeogunu Habopom peareHToB
«[QHK-OKCIMPECC» («Jlutex», Poccuiickas Gegepauus).
Ans konnyecTBeHHOro onpeaeneHns cneunduyeckux
yyacTkos BakrepuansHon IHK metogom MLIP-PB npume-
HsnK Habopbl peakTnBoB dopmarta «PJITYOPOIO-PBy 1
«CEMNTOCKPWH-PB» komnnekTaumm «HepackanaHHbIiny:
konunon (o6HapyxeHue E. coli), apyrvnon (P. aeruginosa),
6aktonon (Bacteroides fragilis, vulgatus, thetaiotaomicron,
ovatus), aHkonon (E. faecali v E. faecium), npotenon
(Proteus spp.), aHteponon (Enterobacter spp. v Klebsiella
Spp.), NenToCTPEeNTOKOKkM (Peptostreptococcus anaerobius),
canbmoHennbl (Salmonella spp.), wurennbl (Shigella spp.).
Bce vccnenoBaHns BbINOMHANWUCL B COOTBETCTBUAM C WH-
cTpykumamm usrotosutenst («Jlutex», Poccuiickas dene-
pauws). PesynstaThl aMnnucukaLmm aHananpoBanmuch ¢
nomoLLbio nporpammbl Bio-Rad CFX Manager 3.0.

CraTucTnyecknii aHanmsa nomnyveHHbIX pesynbTaToB
npoBoAMIK ¢ nomoLlbio nporpamm Microsoft Excel 2016
n StatSoft Statistica v12. MNpu aHann3e pacnpenenexwit
KOMMYECTBEHHbIX AaHHbIX OMPEAENSNN MEPbI LIEHTParbHON
TeHaeHunn — meauaHa (Me), n mepbl gucnepcnun — nH-
TEPKBAHTUMbHbIA pa3max B BuAe 25 1 75 nepueHTunen.
[Ons pacyéta JOCTOBEPHOCTY Pasnuumin MexXay cpeaHuMm

Ta6nuua 1. Mpalimepbl ANs onpefeneHnst ypoBHs akcnpeccuy reHoB FFAR2, Foxp3

1 Rorc (Royt) kpbicbl

TeH Mpaiimep

EEAR? F=GGTCCTCTTTTTCGTCCCCA
R=GCATGATCCATACAAAGCGCC

Foxo3 F=CGAGACTTGGAAGTCAGCCAC

P R=TCTGAGGCAGGCTGGATAACG

F=AACATCTCGGGAGTTGCTGG

Rorc (RoyY R=TCGATTTGTGAGGTGTGGGT

GAPDH F=GCCTGGAGAAACCTGCCAAG

R =GCCTGCTTCACCACCTTCT

Tabnuua 2. MNpaiimepsl k 3phekTopHbIM Benkam canbMoHeN

TeH Mpaiimep
siA F=TGTTCGGCTATTATCAATCGTCT
P R= CGCAGCAATCTTACGCACCT
P F=TGAGTAACCCGACGGATACCAGT
P R=AGCATCAGAAGGCGTCTAACCAC
SODE2 F=CGGCGTAACCTCTTTCATAACGA
P R=AGGGTAGGGCGGTATTAACCAGT
Enolase F=GCTCCGTCAGGTGCTTCTAC
STY3081 R=GCGTCTTTGCCAAGAATAGC
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3HAYEHVSIMM CTIONb30BAIN HENAPaMETPUYECKUIA KpUTEPUIA
Mann-Whitney (U-test). OnpeaeneHue cteneHu B3aumMocBs-
31 MeXXy Napamu He3aBUCUMbIX MPU3HAKOB, BbIPAXEHHbIX
B KOTMYECTBEHHOWN LLKane, OCyLLECTBASANN NPU MOMOLLY
koabuumeHTa paHroBoi koppenauun Spearman (R).
CratucTnyecky 3Ha4MMbIMU CHUTanNM OTIIMYKS NpK 3HaYe-
HM p<0,05.

MonekynsipHO-reHETUYECKIE UCCTIe[0BaHNS MPOBOAM-
NNCb METOZIOM MONMMEPA3HOI LIEMHON peakLuy ¢ 06paTHoON
TpaHcKpunuueii B pexume peanbHoro Bpemenn (MLP-
OT). PHK Bblgensnu n3 crpynnupoBaHHbIX TMMAONAHbIX
y3enkoB (IefiepoBbix OrsiLLeK) NOAB3AOLLHON KILLKK KPbIC.
Boigenerwe TotansHon PHK npoBoamnm ¢ cnonb3osaHneM
Habopa «Trizol RNA Prep 100» («/13oreH», Poccuiickas ®e-
[epauust), KoTopbliii conepxuT Trizol reagent n ExtraGene.
[ins npoBeaeHnst 06paTHON TPAHCKPUNLMK W NOMyYeHuns
KOHK ncnonb3oBanu «Habop peareHToB A5t NpoBEAEHNs!
obpartHoit TpaHckpunumm (OT-1)» («CUHTOI», Poccuii-
ckas denepaums). PeakumoHHast cMecb 06WwmumM 06bEMOM
25 Mkn cogepana: 2 Mkn TotansHon PHK, 1 mkn Random-6
npaiimepa, 8,5 MKIT AenoH13npoBanHoit H,0, oumLieHHo ot
Hykneas, 12,5 MKn peakUuMOHHOM cMecu 1 1 MK peBepTasbl
MMLV-RT. OBparHyto TpaHckpunLyto npoogvnm npu 45 °C
Ha MPOTSHKEHUM 45 MUHYT € NOCNEYIOLLMM HarpeBaHUEM,
ans nHaktueuposaHus MMLV-RT — Ha npoTspkeHnn 5 MuHy T
npn 92 °C.

[ins onpeneneHnst ypoBHS aKCMPECCHn Uccnenyemblx
reHoB kpbic Foxp3, Rorc (Royt), FFAR2 n apdekTopHbIX
GenkoB canbMoHenn SipA, SopBu SopE2 ncnonb3osani Ha-
6op peakTBoB Maxima SYBR Green/ROX gPCR MasterMix
(2x) (Thermo Scientific, CLUA) n amnnmudmkartop CFX96 ™
Real-Time PCR Detection Systems (Bio-Rad, CLLA).
®uHanbHas peakunoHHas CMecb Ans amnaudukalum
cogepxana kpacutens SYBR Green, IHK — nonumepasy
Maxima HotStartTag DNA Polymerase, no 0,2 Mkn npsimoro
1 obpatHoro crneumdryecknx NpaumepoB, 1 MKn MaTpuLbl
(kOHK). PeakumoHHyto cmech 1oBoaunm Kk obLiemy o6bEmy
25 mkn pobasneHnem auonusuposanHoi H,0. Cneumndmde-
ckue napbl npanmepos (5'-3') Ans aHanuaa uccnesyembix
1 pedepeHCHOro reHoB Obinu nogobpaHsl Npy NOMOLLK
nporpammHoro obecneyenns PrimerBlast (www.ncbi.nim.nih.
gov/tools/primer-blast) n narotoBneHs! oupmamu Metabion
(®PI) n ThermoScientific (CLLA) (mab6n. 1, 2).

[Nocne HayanbHOW AeHaTypauuy Ha npoTsikeHun 10 MuH
npn 95 °C amnmmdpmkaums coctosna u3 45 Lmknos v npo-
BOAMNack Npu ycnosusx: Aenarypaums — 95 °C, 15 ¢, omxwr
—-59-61°C, 30-60 ¢, anoHrauusi— 72 °C, 30 c. B kauecTse pe-
dbepeHc-reHa Ans onpeneneHnst OTHOCUTENBHOTO 3Ha4eHMUs
M3MEHEHNS YPOBHS SKCTIPECCUU UCCMEAYEMbIX FEHOB KpbIC
1CMONb30BaH reH rnuuepanbaerua-3-gocdar-aeryaporeHa-
3bl (Glyceraldehyde 3-phosphate dehydrogenase GAPDH).
B kauecTBe pechepeHc-reHa canbMOHeN UCronb30Banu reH
3Honasbl STY3081 [11,12]. OTHOCKUTENbHOE HOPMaNU30BaH-
Hoe konm4ecTBo K[HK TapreTHbIX reHoB onpenensnv cpas-
HUTENbHbIM METORoM ,, Ct. CTaTncTudeckuin aHanna AaHHbIX
MLP npoBogwmnm npy nOMOLLM MporpamMMHoro obecneyeHns
CFXManager™ (Bio-Rad, CLUA). B akcnepumeHT Bkto4an
oTpuLaTenbHble KOHTponM 6e3 gobasnerns kOHK matpuup
B peakuuto MLIP, 6e3 nobaenexns MPHK MaTpuLibl B CUHTE3E
kOHK, 6e3 nobasnexus dparmenTa B cuHtese kOHK. Bce
peakuu amnndvkaLmy BeINOMHANN Ha UHAVBULYANbHbIX
obpasuax B Tpéx NoBTOpaX.
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Pe3ynbTaTbl M X 06CY)XAEHHE

lMonyyeHHble B Xofe UCCMeA0BaHNA pesynbTaThl aHanu3a
KOMWUYECTBEHHOTO 1 BMAOBOrO COCTaBa MPUCTEHOYHOM M-
KpoBMOTLI FOBOPST O TOM, YTO MPY BBEAEHNUW JKCNIEPUMEH-
TanbHbIM XVBOTHBLIM B. fragilis HabntogatoTcs BblpaxeHHble
n3meHenust (mabn. 3). Tak, B rpynnax Il u IV otmeyaetcs
3HaumMTENbHOE YMEHbLLEHE YpoBHS E. colin P. aeruginosa
(p=0,05), a konmuyecTBo NpeacTaBuTeneil Bacteroides spp.
AocToBepHo yeenuumeaetcs (p<0,05) (mabn. 3).

YpoBeHb copepxaniis E .faecalis v E. faecium ysenniauncs
B 17 pa3 Tonbko B TpeTbelt rpynne (p<0,05), a konn4yecTso
Proteus spp. ymenbluaetcs B |l rpynne B 77 pas (p<0,05), Ho
yBennumeaetcs B IV B4 pasa (p<0,05). Takke B Il n [V rpynnax
OTMEYaETCS PE3KOE CHIDKEHWE COLEPXaHNs NpeacTaBuTenei
Enterobacter spp. v Klebsiella spp. (p<0,05). Konnyectsen-
HbI cocTaB Peptostreptococcus anaerobius [OCTOBEPHO
yBermuuncs B 9 pas (p<0,05) 1 Tonbko B 4ETBEPTOM rpynne.
IMokasatenbHo, uto B Il v IV rpynnax oTmeyaeTcs MHTEHCUB-

S.enteritidis effector proteins mRNA expression

Original research

HOe yMeHblUeHve ypoBHs Salmonella spp. Ha oHe MeHee
BbIPXXEHHOTO CHIDKeHVs kondyecTsa Shigella spp. (mabr. 3).
OvueHka CTeneHu B3anMOCBA3V MEXY rpynnamy MUKpoopra-
HW3MOB NPV MOMOLLM KO3(hepULIEHTa PaHTOBO KOpPENsLWK
Spearman (R) nokasana, 4to B Il v IV rpynnax Habnogaetcs
npsiMasi yMEpeHHasi 3aBUCUMOCTb Mexay uucrniom E. coli n
Peptostreptococcus anaerobius (R=0,73n R =0,69), a Tarke
curbHas npsivast 3asucumocTs B IV rpynne mexay Proteus
spp. v Salmonella spp. (R =0,9). YMepeHHas obpatHas cBsi3b
HabntopaeTcs B TpeTbeN rpynne Mexay npencraBuTensmm
Enterobacter spp., Klebsiella spp. v Peptostreptococcus
anaerobius (R = -0,68), Enterobacter spp., Klebsiella spp.
n Salmonella spp. (R = -0,66), a Taicke B YETBEPTON rpynne
mexay Bacteroides spp. n Peptostreptococcus anaerobius
(R =-0,73). daHHble KOpPENsALMOHHOTO aHanusa cauae-
TENLCTBYIOT O TOM, YTO BBEAEHWE GaKTepouIoB OKasbiBaeT
CYLLECTBEHHOE BIMSIHWE Ha COCTOSIHME MEXAY OTAENbHLIMM
rpynnamm MUKpOOPraHM3MOoB, NPYUBOAS K NOAABMEHMIO pocTa
E. coli, Enterobacter spp., Klebsiella spp. v Salmonella spp.

S.typhimurium effector proteins expression

+ ) i * T o0 I T v T T
26 1 — 1
1 . 8 4
T— 5. + .
P = —
= 2 T I
8 T 1
g Z1 2T
2 T -+
22+ I T 2 | .
o T * T
21 — AN . - :|:il
SipA SopB SopE2 SipA SopB SopE2
Target Target
A [ =S enteritidis = Vanc+Seenterit. | B [ S typhymurium =3 Vanc+S.typhym. |

Puc. 1 A-B. OtHocuTenbHoe Hopmanu3oBaHHoe konniecTBo MPHK reHoB SipA, SopB 1 SopE canbMoHenn Ha (oHe npenBapuUTeNnsHOr0 BBEAEHNs) BaHKOMULMHA. Hopmanusauus

no metogy ,,Ct ¢ pechepeHc-reHom Enolase.

* p<0,05.

Tabnuua 3. KonnyecTBeHHbIN COCTaB NPUCTEHOYHON MUKPOBUOThI MOAB3AOLLHOM KULLIKW SKCNepUMEHTanbHbIX Kpbic (M3/06p.)

pynnbi MUKPOOPraH3MoB

Tpynnbl 3KCNepUMeHTanbHbIX XXMBOTHbIX

Vancomycin+S. enteritidis Vancomycin+ Vancomycin+S. enteritidis +  Vancomycin+S. typhimurium+
(n=10) S. typhimurium B. fragilis B. fragilis
(n=10) (n=10) (n=10)

KonuyectBo MukpoopranusmoB (Me (Q25-Q75)) (F3/o6p.)
E. coli 7,91 x 10° 3,67 x 10° 3,16 x 10? 4,64 x 102

(6,53 x 10°-8,88 x 10°) (3,30 x 10°-4,56 x 10°) (2,33 x 10%-3,84 x 10%) (3,97 x 102-4,96 x 102
P. aeruginosa 2,28 x 108 1,72 x 100 2,22 x 10% 6,84 x 102

(3,13 x 10°-3,16 x 10°) (1,51 x 10°-1,88 x 10°) (1,84 x 102,26 x 10%) (4,33 x 102-7,93 x 102
Bacteroides spp. 1,96 x 102 2,79 x 10? 9,2 x10° 6,76 x 10°

(1,47 x 102,23 x 10?) (2,21 x 104,54 x 10%) (8,86 x 10°-9,43 x 10° (6,03 x 10%-9,02 x 10°)’
E. faecalis v E. faecium 3,15x 10" 1,62 x 10? 5,27 x 10? 5,01 x 10?

(3,04 x 10'-3,41 x 10) (7,43 x 10'-5,43 x 10?) (4,46 x 105,99 x 10%) (4,07 x 102-6,18 x 10?)
Proteus spp. 7,62 x 10° 3,41 %10 9,88 x 10" 1,47 x 102

(6,43 x 10°-5,03 x 10%) (3,15 x 10'-4,2 x 10) (5,05 x 10'-21,3 x 10"y’ (1,28 x 102-2,18 x 102
Enterobacter spp. v Klebsiella spp. 1,25 x 108 7,07 x 108 4,86 x 102 4,23 x 102

(9,94 x 10°-1,98 x 10°) (3,98 x 10°-8,18 x 10°) (2,38 x 107,18 x 10%)° (3,98 x 102-4,43 x 102
Peptostreptococcus anaerobius 2,38 x 10! 3,14 x 10' 2,0x10' 2,85 x 102

(2,2 x 10'-2,47 x 10") (2,89 x 10'-5,15 x 10") (1,44 x 10'-2,21 x 101) (2,53 x 102-3,16 x 102
Salmonella spp. 2,65 x 107 5,64 x 107 7,06 x 10 2,49 x 10?

(2,44 x 10"-2,81 x 107) (4,32 x 107,65 x 107) (6,62 x 10'-7,89 x 10"y (2,41 x 102-3,17 x 102
Shigella spp. 1,75 x10° 5,09 x 10° 4,0 x10? 2,46 x 102

(1,47 x 10°-3,07 x 10%)

(2,6 X 10°-7,83 x 10°)

(2,55 x 10%-5,31 x 10

(1,75 x 10%-3,11 x 107

*: [OCTOBEPHOCTb OTNNYMiA napameTpoB p<0,05 no oTHoLeHwto K rpynnam Vancomycin +S. enteritidis v Vancomycin +S. typhimurium.
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Puc. 2. OTHocuTenbHoe HopmanuaoBaHHoe konniectso MPHK reHo FFAR2 (A-B), Foxp3 (C-D) n RORyt (E-F) B crpynnnpoBaHHbIX MMMAONAHBIX Y3enKkax NOAB3AOLLHON KALLKKA
KpbiC nocre BeefeHust B. fragilis. Hopmanusauws no metogy ,,Ct ¢ pecheperc-reHom GAPDH.

* p<0,05.

B xope viccnenoBanmin Hamm Bbinv onpeaeneHbl ypoBHM
aKkcnpeccum reHoB adhdpekTopHbIx BenkoB SipA, SopB u
SopE2 S. enteritidis v S. typhimurium Ha coHe npeaBapu-
TENbHOTO BBEAEHUS BaHKOMULIMHA. BbIsicHnock, YTo npeg-
06paboTka K1BOTHbIX BAHKOMULIMHOM BbI3bIBAET yCUIEHWE
TPaHCKPUMNLIMOHHO aKTUBHOCTU reHoB SipA, SopB 1 SopE?2,
3a uckniodeHnem SipA nocne BeegeHuii S. enteritidis. Tak,
B rpynne Vancomycin+S. enteritidis ypoBeHb akcnpeccum
reHa SipA ymeHbLumncs B 5 pa3 (p<0,05), a SopB n SopE2
ysenuyuncsa B 101 u 20 pas (p<0,05) cooTBETCTBEHHO
(puc. 1A). B rpynne Vancomycin+S. typhimurium nabnio-
fanocb yBenuyennsi ypoHs MPHK renoB SipA, SopB
n SopE2 B 613, 80 1 2 pasa cootBetcTBeHHO (p<0,05)
(puc. 1B).

YuutbiBas, uto B. fragilis aBnsoTcs ogHUMN U3 OCHOB-
Hblx npoayueHToB KLPKK, koTopble akTMBMPYHOT KNeTku
KAJT uepes peuentop FFAR2, Mbl Takke onpeenunu
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ypoBeHb akcnpeccun MPHK reHa, kogumpytolero peuen-
TOPbl KOPOTKOLENOYEYHbIX CBOGOAHBIX XMUPHbIX KUCOT
FFAR2. Oka3anocb, YTO OTHOCUTENbHOE HOPMaIM30BaHHOE
konuyecteo MPHK reHa FFAR2 B rpynnax Vancomycin+
S. enteritidis +B. fragilis v Vancomycin+S. typhimurium+
B. fragilis yBenvnuunoch B 2,7 1 5,4 pa3a COOTBETCTBEHHO
(p =0,05) (puc. 2 A-B). laHHble M3MEHeHNs CONPOBOXAA-
nucb yBenuyeHvnem ypoBHs MPHK TpaHckpunumoHHoro
¢haktopa Foxp3, Hanpaenstowwero anddepeHLnpoBKy
T-KneTok B CTOPOHY Treg.

Tak, TpaHCKPUNUMOHHAs akTUBHOCTL reHa Foxp3 yBe-
nmyunace B |1l v IV rpynnax B 2,5 1 85 pa3 cooTBETCTBEHHO
(p=0,05) (puc. 2 C-D). YpoBeHb 3KCpeccy TpaHCKpUNL-
oHHoro dhaktopa RORYt, perynupytoLLiero auddepeHLmpoB-
Ky cybnonynsiuum Th17-kneTok, He UBMEHSANCS B TPETbEN
1 BOCTOBEPHO CHWXarncs B YeTBépToi rpynne (Ha 70 %,
p<0,05) (puc. 2 E-F).
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Oco0blit MHTEpEC NPEACTaBNSET U3yYeHNe MOMEKynsp-
HbIX MEXaHW3MOB, KOTOPbIE UCMOMNbL3YHOT CanbMOHeN bl Ans
M3MEHEHNS PU3NONOTUN KITETOK XO35MHA, NPEXIE BCETO,
nocpeacTBOM NpoayKumn 3deKTOpHbIX BenkoB, BbI3bl-
BalOLLMX BHEJpEHWUE, BbIKMBAHWE M ayTOPEnpoayKLmio
GakTepwuit B npeaenax TKaHel opraHnama, YTo NpUBOANT K
BOCManeHnio knweyHrka. KonoHusaums TkaHen xo3samHa
canbMOHeNnamn 3aBUCUT OT CUHTE3a UMW LIENoro psaa
(haKkTOpOB, reHbl KOTOPBIX PACTONOXEHbI B KNacTepax naro-
reHHocTu canbMoHenn (Salmonella Pathogenicity Islands,
SPI1) [12]. SPI 1 1 SPI 2 kogupytoT cuctemy cekpeLumn 3-ro
Tvna (T3SS-1), ceoero pofa “MonekynsipHbIi Wwnpuy’, obe-
cnevmBatoLLmin nepeHoc Gonee 20 adhdekTopHbIX Genkos
13 6akTepuanbHON KNETKK B LMTOMNMa3My KNeTku X03samHa
[13]. TpaHcnokaums GenkoB SipA, SopB n SopE?2 siBnsietcs
KpuTUYeckon Ans apdeKTUBHON MHBA3NN CanbMOHEN B
KAJT He Tonbko Yepe3 M-kneTku honnmkyno-accoummpo-
BaHHOTO 3NUTenus, a 1 Yepes 0OblYHble 3HTEPOLUTHI. pK
3TOM MHo3uToNdocdaTasHas akTMBHOCTbL Genka SopB 3a
c4éT akTmeauum MNMdasbl RhoG BnmnseT Ha peapaHX1poBKY
aKkTuHa. SipA, KOTOPbIN NPUKPENSETCH HENOCPEACTBEHHO
K aKTUHY, UHMOMPYET ero AenonMMepr3aLmio, MHAyLmMpyeT
aktmsaumio NF-kB 1 nHdpnammacomsl Yepes CurHanbHbii
nyTb NOD-nopo6HbIX peLEenTopoB BPOXAEHHOTO UMMYHM-
Teta NOD1 1 NOD2 [14]. SopE2 Hanpsimyto He CBSA3bIBAET
aKTUH, a BNUSET Ha LMTOCKENET OnocpenoBaHHO, NyTEM
akTuBauum manbix ['T®az CDC42 n RAC1, dyHKUMOHK-
PYIOLLMX Kak ryaHuH-obmeHHble akTopsl [15,16]. Mocne
BHEPEHVS CanbMOHEeN B 3HTEPOLMTbI LIUTOCKENET KIETKM
BOCCTaHaBNMBAETCA U MOCPEACTBOM MPOTEOCOManbHOM
perpagauuv 6enkv SopB, SopE2 v SipA nHakTMBMPYLOTCS
[17].

[MonyyeHHble Hamu pesynbTaTbl Nokasanu, Yto npeg-
06paboTka K1BOTHbIX BAHKOMULIMHOM BbI3bIBAET yCUIEHNe
TPaHCKPUMNLIMOHHOM aKTMBHOCTY reHoB SipA, SopB n SopE2,
3a uckroyeHnem SipA nocne BBegeruin S. enteritidis, 4to
Crnoco6CTBYET MHBA3WM CanbMOHEN B KULLEYHUK. [Toxoxue
pesynbTtaTbl 6binv NONyyYeHbl Nocne npegBapuTensHOro
BBEZEHWS CTPEMTOMMLMHA B MOLENW CanbMOHeNna-uHay-
LIMPOBaHHOrO konuTa y Mblwwel [18].

Pesynbrarthl CBMAETENBCTBYIOT O BO3MOXHOCTW MC-
nonb3oBaHus B. fragilis ans koppekumun canbMoHenna-uH-
[YLMPOBAHHBIX M3MEHEHWUI KULLEYHOrO Mukpobroma. Mbl
Habntogany npu 3ToM yMeHbLUeHWe ypoBHa Salmonella
spp., E. coli, P. aeruginosa, Proteus spp., Enterobacter
spp., Klebsiella spp. n Shigella spp., a Takxe yBe-
nuyeHune Bacteroides spp., E. faecalis, E. faecium n
Peptostreptococcus anaerobius. CnocobHocTb B. fragilis
BNWSTb HA XapakTep TEYEeHUs canbMOHenna-nHayLmpo-
BaHHbIX BOCMAnNMTENbHbIX 3ab0neBaHWi KuLleyHrka bbina
rnokasaHa 1 B psige apyrvix pabor [19]. B. fragilis ansitotcs
0OHUMM U3 OCHOBHbIX NpoayLeHToB KLKK, akTusmpyroLmx
KIEeTKM NOCpeCcTBOM peLienTopa FFAR2, akcnpeccupyioLLe-
rocsi B KNeTKax MMMYHHOW CUCTEMbI, AMUTENMOLMTAX KMLLIEY-
HYIKa W UrPaIoLLEro BaXHYIO POrib B UMMYHHO perynsumm n
meTabonnyeckom romeoctase [20].

AkTuBaumsi FFAR2 oBycnoBnuBaeT CHUXEHUE Ko-
NUT-acCOLMMPOBAHHOIO Bocnanenus, ay FFAR2 mbiwen
ycunuBaeTcs npoBoCnanuTeNnbHas CUrHanusauus B
MOAEensX OCTPOro M XPOHWYECKOro KOnWTa, apTputa u
actmbl [21]. MpoTueoBocnanutenbHble addekTsl KLXKK
ornocpeaoBaHbl NyTéM ycunenus cekpeuum IL-10, yrHe-
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TeHust npogykumm IL-12, TNF-a, IL-1B, okcmaa a3oTa u
CHWKeHMs akTuBHOCTM NF-kB [22]. YMeHbLueHne KOH-
ueHTpaumm KLKK B npocseTe KuLieyHnka cnocobcTeyet
CHWXEHMI0 yucna Treg, HO He BNUSET Ha KOMUYECTBO
Th1 n Th17 B ToncTom kuweyHuke [11,12]. Kpome Toro,
nonucaxapug A (PSA) B. fragilis aBnseTca BaxHbIM
VHAYKTOPOM AuddepeHumpoBkn Treg-knetok [23,24].
MoaTomy o6HapyXeHHOe Hamu yBenMYeHWe ypoBHS
MPHK reHa FFAR2 B rpynnax Vancomycin +S. enteritidis +
B. fragilis w Vancomycin+S. typhimurium+B. fragilis
3aKOHOMEPHO COMPOBOXAAETCH YBENMYEHNEM YPOBHS
MPHK TpaHckpunumoHHoro caktopa Foxp3, Hanpaens-
toLero aAnddepeHUMpoBKy T-KneTok B CTOPOHY Treg W
BnusitoLero Ha 6anaHc Treg/Th17 B KANT.

BbiBOADI

1. Beegenue B. fragilis akcnepymMeHTanbHbIM KUBOT-
HbIM, nonyyaslmmM S. enteritidis vau S. typhimurium Ha
thoHe npenobpaboTkn BaHKOMULIMHOM, U3MEHSIET Konuye-
CTBEHHbIA COCTaBa MMKPOOMOTLI B MPUCTEHOYHOM COLEP-
KMMOM TOHKOTO KULLEYHMKA: HabrniogaeTcs yMeHbLUeHne
ypoBHst Salmonella spp., E. coli, P. aeruginosa, Proteus
spp., Enterobacter spp., Klebsiella spp. n Shigella spp., a
TaKke yBennienue Bacteroides spp., E. faecalis, E. faecium
un Peptostreptococcus anaerobius.

2. MpenobpaboTka XMBOTHLIX BAHKOMULIMHOM BbI3biBa-
€T yCUneHne TPaHCKPUMLMOHHOM aKTUBHOCTW reHOB SipA,
SopB n SopE?2, 3a ucknioveHmem SipA nocrne BBeAEHWN
S. enteritidis, 4To CNOCOOCTBYET MHBA3MM CaNbMOHENN B
KVLLIEYHMK.

3. BeneHue B. fragilis noBbilwaet yposeHs MPHK reHoB
FFAR2 v Foxp3 B KAITT, a Takke cHmkaer RORyt nocne
BBegeHun S. typhimurium.

MepcnekTMBLI JanbHENWNUX UccneaoBaHNA — U3y-
YeHUe TPaHCKPUNTOMa reHOB MMMYHHOrO OTBETa B K-
LLIEYHO-ACCOLMMPOBAHHOM NMMGONIHON TKAaHWU KpbIC MpU
CanbMOHenna-MHayLMpOBaHHOM BOCNANEHUM.
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Bpaxosytoum ynmany nowumpeHicTb MeHiHriom (8o 35 %) cepeq iHWMX BHYTPILUHBOYEPENHUX MYXIUH i Pi3HOMAHITHICTb IXHBOT
ricronoriyHoi Oy4oBK, BUKOPUCTAHHS enekTpoHHOI Mikpockonii (EM) moxe gaBaTtu BaxnmBy AiarHOCTUYHY iHcopmaLito Ta
CyTTEBO JOMOBHIOBATH [a@Hi CBITIIOONTUYHMX Ta IMYHOMCTOXIMIYHUX AOCHIMKEHD.

MeTta po60TK — BMBUMTY YNbTPACTPYKTYPHI 3MiHU NpW JOOPOSIKICHUX Ta aHaNMacTUYHUX MEHIHTOMax i BCTAHOBUTW OCHOBHI
YNBTPACTPYKTYPHI AnepEHLiNHO-AiarHOCTUYHI 0COBNMBOCTI MEHIHFOM PI3HOTO CTYMEHs 3N0SIKICHOCTI.

Marepianu Ta meToam. Ceitnoontnyre Ta EM-gocnipxeHHst MeHiHriom 3aiicHeHe Ha MaTepiani 33 cnocTepeXeHb.

Pesynesratu. [ani EM, Lo oTpumaHi, faioTe MOXNMBICTb BUAINUTM XapaKTepHi yNbTPacTPyKTypHi 3MiHU B PisHKX BapiaHTax
[06pOsIKICHNX MeHIHriOM. 30Kpema, MEeHIHIOTENIOMAaTO3HWIA BapiaHT NyX/IMHU MICTUB OQHOPIAHI 3@ By40BOO KNiTUHYM 3i CBITNMMMU
OBanbHAMK SiApamMu, 3 PIiBHOMIPHUM PO3TaLlyBaHHAM ApiIGHOrpaHyNSPHOTO XpoMaTuHy, 4o6pe AndepeHLIioBaHAMI MiXKITi-
TUHHUMW KOHTaKTaMu Tuny gecmocoMm. Liutonnasmaruyxi membpaHu nopyy po3TalloBaHKX KNITWH LWiNbHO NpuUasran ogHa
[0 OAHOI, iHoAi hopMytouM ApiBHI iHBariHaLi, SKi NPOHMKaNM B CYCifHi KNiTUHM, L0 3HAYHO 30inbLLYyBano KOHTAKTHY MNOBEPXHIO
Mopy4 PO3TaLLOBaHMX KMiTUH. Y ¢ibpobnacTniHux MeHiHriomax nepeBaxanu Bugo3miHeHi ibpobnactu, siki MicTUnmM XuMepHi,
HenpaBuUnbHOI (hopMY Spa 3 KOMNAKTHUM PO3MILLEHHSIM XpoMaTuHy 6ins saepHoi MembpaHw, a Takox criocTepiranacs Benmka
KifbKiCTb My4KiB KonareHoBMX ibpun 5K i3 BOpsAKOBaHNM XOA0M KOMareHOBUX BOMOKOH, TaK i 3 XaOTUYHUM pO3TaLLyBaHHSM.
lMepexiaHi MeHIHMOMY XapaKkTepu3yBanuch NOEAHaHHAM AiNsIHOK MEHIHTOTENIOMATO3HOrO TUMy Ta AiNSHOK i3 TUNoBuM ibpo6-
nacTuiHUM andeperuitoaHHaM. Mpy EM 3miHn 6ynu nogibHi MeHiHroteniomatosHnm i pibpo3HMM MeHiHriomam.

AHannacT14Hi MeHiHrioMy xapakTepuayBanuch 36inbLUEHHSM po3Mipy abo NikHO30M sAep, HAsIBHICTHO Aaep i3 rubokumMu iHBa-
riHaLisiMu, 3i 3HAYHUM PO3PIMKEHHSIM CTPYKTYPU XPOMATUHY, BOTHULLEBUMY MOPYLLEHHSIMM LiniCHOCTI Kapionemu, siBuLLiamm Ba-
KyorizaLlii BHYTPILUIHBOKMITUHHUX MEMOPaHHIX CTPYKTYP i NO3aKIiTUHHOIO HAaBPSIKY, 3HAYHOKO PEAYKLIEI0 MKKMITUHHUX KOHTaKTIB.

BucHOBKM. YnbTpacTpyKTypHi 0COBNMBOCTI JOBPOSIKICHNX MEHIHTIOM NPOSIBMSOTLCA HASIBHICTIO AECMOCOMHMX KOHTaKTIB Y MEHIH-
roTenioMaTo3HMX BapiaHTax, YAMasoro KinbKiCTio Ny4KiB konareHoBwux ibpun y dibpobnacTuuHmx BapiaHTax, Lo NigTBEPOXYE
MoABIVHUIA eniTenianbHO-Me3eHXiManbHU TiCTOreHes Lyx NyxnuH. KniTuHY aHannacTUYHUX MEHIHMOM XapakTepuayBaniucs
03HaKamm BUPAXXEHOro sigepHoro nonimopdiamy, npoLecamm anstepalii y BUrnsai kapionikHody, anonTosy, a TakoX BENWKo
penyKUIEt0 MXXKITITUHHWX KOHTaKTIB, L0 MOXe CPUSTU PO3BUTKY PELMOMBIB i MOXIMBKX METACcTa3iB.

YABTPaCTPYKTypHas XapaKTepucTuka A06poKauecTBeHHbIX
M aHanAaCTUUECKUX MEHUHTUOM

C. 1. TeptbiwHbIN, B. A. LLiaBpuH, B. E. BoteBa, K. A. Aukun

YunTbiBas 3HaUMTENBHYHO PACTPOCTPAHEHHOCTL MEHMHIMOM (80 35 %) cpeav Apyrix BHYTPUYEpenHbIX OnyXonen 1 pasHoobpasue
WX MMCTONOMYECKOrO CTPOEHMS], UCNONb30BAHME 3NEKTPOHHOM MUKpockonuv (OM) MoXeT faBaTb BaHYH AUArHOCTUYECKYHO
MHCHOPMALMIO U CYLLECTBEHHO JOMOMHSATb JaHHbIE CBETOONTUYECKUX Y UMMYHOTUCTOXUMUYECKIX UCCNEAOBaHUIA.

Lleﬂb paGOTI:I = U3Y4NTb yNbTPaCTPYKTYPHbIE NU3MEHEHUA NMPU ﬂOﬁpOKaquTBeHHbIX M aHan1aCTU4HUX MEHUHTMOMaX U yCTa-
HOBUTb OCHOBHbIE YNbTPACTPYKTYPHbIE ,uM(b(bepeHumaano—,qmarHocmquKme 0COBEHHOCTN MEHUHIVIOM pasanHon creneHn
3/10Ka4€CTBEHHOCTH.

Matepuanbl n Mmetoabl. CBeToonTuyeckoe n AM-uccrnefoBaHne MEHMHIVOM NPOBeAeHO Ha MaTepuane 35 HabnogeHui.

Pesynbratbl. [laHHble OM n0o3BONSIOT BbIAENUTL XapaKTEpHbIE YNLTPACTPYKTYPHbIE U3MEHEHUS B Pa3NUUYHbIX BapuaHTax
N06poKa4ECTBEHHbLIX MEHUHTOM. B 4aCTHOCTW, MEHWUHIOTENMOMATO3HbI BApUaHT OMyXori Coaeparn ogHOPOAHbIe Mo CTPo-
EHUI0 KNETKM CO CBETIbIMM 0BaNbHLIMW SApamu, C paBHOMEPHBIM PACTONOKEHNEM MEMNKOrpaHyspHOro XpoMaTiHa, XopoLUo
AndhepeHLMPOBaHHbIMU MEXKIETOUHBIMI KOHTAKTaMm Tuna AecMocoM. Lintonnasmartiyeckne MembpaHbl psaoM pacrnono-
KEHHbIX KIMETOK MIOTHO npuneranu Apyr K Apyry, Horaa opMupyst Menkue WHeariHaLmm, KoTopble NpoHuKanu B coceaHne
KIETKW, YTO 3HAYMTENbHO YBEMUUMBANO KOHTAKTHYIO MOBEPXHOCTb PSAAOM PacronoXeHHbIX knetok. B dmbpobnactuyeckux
MeHMHromax npeobnagani Buaon3MeHEHHble hnbpobnacTel, coaepxallme HeobblYHbIE, HenpPaBUIbHON hOPMBbI Apa C KOM-
NaKTHLIM pa3MeLLeHeM XpoMaTuHa y saepHor MemBpaHbl, a Takke Habrnioaanocs 6onbLLOe KONMYECTBO My4KOB KOMTareHoBbIX
cbnBpunnn Kak ¢ ynopspoYeHHbIM XO40M KOMMareHOBbIX BOMIOKOH, Tak W C XaOTU4HbIM pacrnonoxeHnem. NepexoaHsle MeHnHIm-
OMbl XapaKTepy30Ban1cb Co4eTaHneM y4acTkoB MEHWUHIOTENMOMATO3HOIO TUMa 1 Y4acTKOB C TUMYHON dnbpobnacTtuyeckon
pnddepeHumpoBkoit. Mpu OM nameHeHns 6bin NOfOBHLI MEHVHIOTENMOMATO3HBIM U (hrbpOBNacTU4EcKkiM MEHVHIOMaM.

AHannacTnyeckme MEHWHIMOMbI XapaKTepu3oBanuCh YBENMYEHWEM pa3Mepa UMk NMUKHO30M siAep, HaruumeM sigep C ry-
GOKMMM MHBArVHALMSMU, CO 3HAYUTENbHBIM PA3PEXEHUEM CTPYKTYPbl XpPOMATWHA, 04aroBbIMW HapyLUEHUSIMIA LeMOCTHOCTH
Kapronemmbl, SBMEHNSIMA BaKyonn3aLmn BHYTPUKIETOUHbIX MEMBPAHHBIX CTPYKTYP M BHEKMETOYHOTO OTEKA, 3HaUUTENBHON
peayKUMe MeXKMNETOYHbIX KOHTaKTOB.
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BbiBogb!. yJ'IpraCprKTyprle 0cobeHHOCTH ,D,O6p0Ka‘-|eCTBeHHbIX MEHWHIMOM NPOABNAOTCA HanM4ynem AECMOCOMHbIX KOHTaK-
TOB B MEHNHIOTENNOMATO3HbIX BapuaHTax, 3Ha4UTeNbHbIM KONMYECTBOM MY4KOB KOMareHoBbIX Cbl/l6plllﬂﬂ B qam6p06nacw|qecmx
BapuaHTax, Yto noarsepxaaer [BOVIHOM 3anuTenuanbHo-Me3eHXMManbHbIA TMCTOreHes aTHX onyxoneﬁ. KneTkn aHannactu-
YECKNX MEHUHIMOM XapaKTepmn3oBanucb NpusHakaMn BbIPAXXEHHOIo A4epHOro nonmmopdmsma, npoueccamn ansrepauuu B
BUAE KApMOMMUKHO3a M anonTo3a, a Takke 3Ha4YUTEeNbHON peﬂ,yKLl,I/IeVI MEXKMETOYHbIX KOHTAKTOB, YTO MOXET CroCcOOCTBOBAThL
pasBuUTUO peunamBoB U BO3MOXHbIX METACTa30B.

Key words:
meningioma,
electron microscopy,
ultrastructure

of tumor cells.

Ultrastructural charachteristic of benign and anaplastic meningiomas

S. I. Tertishniy, V. A. Shavrin, W. Ye. Voteva, K. L. Dikiy

Taking into account high prevalence of meningiomas (35 %) among other intracranial tumors and variety of their histological
structure, electron microscopy (EM) can provide important diagnostic information and be substantially complementary to light

microscopy data and immunohistochemical studies. Pathologia

Objective: to study ultrastructural changes in benign and anaplastic meningiomas and to establish the main differential diagnostic =~ 2047 14 (1), 20-26

ultrastructural features of meningiomas of different grades.
Material and Methods: light microscopy and EM studies were conducted using 35 cases of meningioma.

Results. Our EM data allow highlighting the characteristic ultrastructural changes in different subtypes of benign meningiomas.
In particular, meningothelial subtype comprised of cells with homogeneous structure with light oval nuclei, with evenly arranged
finely granular chromatin, well differentiated cell-cell contacts such as desmosomes. Cytoplasmic membranes of adjacent
cells adhered to one another, forming small intussusceptions sometimes, which penetrated into the neighboring cells, which
significantly increased the contact area of adjacent cells. Fibroblastic meningiomas were rich in modified fibroblasts, which
contained bizarre nuclei of irregular shape with compact chromatin arrangement near the nuclear membrane. Also there were
plenty bundles of collagen fibrils with the orderly assembled collagen fibers as well as with a chaotic arrangement. Transitional
meningiomas were characterized by the combination of meningothelial like areas and areas of typical fibroblastic differentiation.
EM changes were similar to meningothelial and fibrous meningiomas.

Anaplastic meningiomas were characterized by increased in size or pyknotic nuclei, presence of nuclei with deep intussusceptions,
a significant dilution of chromatin structure, focal disturbances of karyolemma integrity, vacuolization of intracellular membrane
structures and extracellular edema, a significant reduction of cell-cell contacts.

Conclusions. The ultrastructural features of benign meningiomas are reflected in the presence of desmosomes in meningothelial
subtypes, a significant number of collagen fibrils in the fibroblastic subtypes, which confirms the double epithelial-mesenchymal
histogenesis of these tumors. The cells of anaplastic meningiomas were characterized by marked signs of nuclear polymorphism,
processes of alteration such as karyopyknosis and apoptosis, as well as a significant reduction of cell-cell contacts, which can
promote recurrence and possible metastasizing.

CTOCOBHO 3MOSIKICHOCTi MyXIMHU, MOXTMBOCTI i KMNiHIYHOMO
nepebiry, peuuausy.

3 ornsgy Ha Te, WO OCTaHHiM 4acoM y matomopdono-
riYHiN giarHocTuLi Ta HayKoBUX AOCMIMKEHHAX LUMPOKO
BUKOPUCTOBYIOTLCS IMYHOTICTOXIMIYHI METOAM, KiMbKICTb
pobiT 3 enekTpoHHO-MikpockoniyHoro (EM) BuBYEHHS

MyXxJuH i, 3okpema nyxnuH LIHC, 3HayHo ckopotunocs [1]. Mera p060TM

BesymosHo, EM iHogi Mae fesiki aiarHOCTUYHI OBMEXEHHS,
TakK, 3a ii JONMOMOrOH YacTo He MOXHA BU3HAYUTW MiHil0
AndbepeHLitoBaHHSA NyXIMHHWX KNiTUH [2]. OgHak y Aesiknux
BUMNaAKax BUKOPUCTaHHS B HerpooHkonorii EM moxe aa-
BaTW BaXNMBY AiarHOCTUYHY iHopMauito [3,4] Ta cyTTEBO
[OMNOBHIOBATW [aHi CBITNOONTUYHMX, iIMYHOTCTOXIMIYHIX
[OCHimMKeHb.

Ynmana vactHa EM gocnigkeHb OCTaHHIX pokiB npu-
CBSYEHa BUBYEHHIO BHYTPILLHBOMO3KOBWX MyXIUH [5,6,7] i
TiNbKY B OAUHUYHNX pOOOTaX OCTaHHiX POKIB € BiAOMOCTi 3
YNTPacTPYKTYpy MeHiHriom [8]. MNpoTe MeHiHriomu ronos-
HOTO MO3KY € HaMOLUMPEHILLMMM BHYTPILLHBOYEPENHUMM
HOBOYTBOPEHHSIMU, Ha YacTKy SIKUX Mpunagae maike
35 % NepBMHHMX BHYTPILLHBOYEPENHNX MyXIUH. Y AesKnX
BMMaZKax Mig Yac BUBHYEHHS CBITNIOONTUYHIX Npenaparis
BVHVKAKOTb AjarHOCTWYHI TPYAHOLL, LLIO MOB’Si3aHi 3 NoABili-
HUM AndepeHLitoBaHHAM NyXnuH. Hanpuknag, okpemum
aHannacTM4YHUM MeHiHrioMam npUTamaHHi enitenionogioHi
pucu, TOMy BOHM MOMWIIKOBO MOXYTb NpuiAMaTucs 3a
meTacTaTuyHi kapumHommn. OTxe, BUKopucTaHHs EM B
OKpEMMX BUNadKax MOXe AaTu Baxnuey iHopmaLiio

Maronoris. — 2017. — T. 14, Ne 1(39)

BuBYMTM yNbTPACTPYKTYpHI 3MiHW Npu JO6POsKiCHNX Ta
aHanNMacTUYHUX MEHIHMOMaXx, BCTAHOBUTW OCHOBHI YIb-
TPaCTPYKTYpHI AndepeHLiiHO-LiarHoCTUYHI 0cOBNMBOCTI
MEHIHTIOM Pi3HOTO CTYMeHs 3MOSIKICHOCTI.

Marepiaau i MeToAU AOCAIAKEHHA

CsitnoontnyHe Ta EM gocnimxkeHHst MeHiHriom 3ajiicHeHe
Ha martepiani 33 cnoctepexeHb, 40 AKUX BKMOUMIN: 8
MEHIHroTENIOMaTO3HUX BapiaHTiB MeHiHriom, 7 ¢ibpobna-
CTUYHWX, 7 NEPEexigHuX, 5 aHrioMaTo3HuX i 6 aHannacTny-
HWX MeHiHrioM. CepeaHin Bik XBOpWX Y rpyni AOBPOsKICHNX
MeHiHriom (grade 1) ctaHoBuB 59,21+9,84 poky. Y rpyni
aHannacTn4Hux meHidriom (grade Ill) cepeaHin Bik xBo-
pux—56,88+ 11,71 poky. JobposikicHi meHiHriomn y 81,48 %
BMNaAKIB Manu cynpaTeHTopianbHy KOHBEKCUTAmNbHY J10-
kanisauito, cy6TeHTOpianbHa nokanisauis BUsBNsnach
y 18,52 % BunagkiB. AHannacTWyHi NyXnuHW po3Ta-
LIOBYBanucL cynpareHTopiansHo y 83,33 % Bunagkis i
33,33 % — cybTeHTOpianbHO Ha KOHBEKCHTASTbHI MOBEPXHI
MO304Ka.
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Puc. 1. MeHiHroTeniomaTto3Ha MeHiHrioma. YnsTpacTpyKTypa KOHLEHTPUYHOI CTPYKTYPY B MyXIWHI.

EM. 36. x4000.

Puc. 2. MeHiHroTeniomarosHa MeHiHrioma. CTpinkoto BkadaHO [AECMOCOMHUIA KOHTaKT. KomeHTapi

B TekcTi. EM. 36. x6000.

[ns ornsigoBoi cBiTNOBOI MikpocKonii nicns cTaHaapT-
HOi 0BpobKM MaTepiany ricTonorivHi 3piav 3abapsnioBa-
NNCS TEMaTOKCUINIHOM Ta €03VMHOM, AOCHIDKYBanMcs 3a
pornomoroto Mikpockona Axioplan 2 («Carl Zeissy, ®PH).
[icTonoriyHmin BapiaHT i CTYMiHb 3MOSKICHOCTI MEHIHTIOM
BCTaHOBMNEHUI HA CBITNOONTUYHOMY PiBHi BignoBigHO 4O
ricronorivHoi knacudikauii nyxnu LIHC 3a BOO3 (2016)
[9]. ETanu 0bpobkv maTepiany ans EM gocnimkeHHs BUKO-
HaHi 3a 3aranbHOMPUIHATOK METOLVKOH, LLIO BUKIaAeHa y
BignosigHoMy kepiBHMUTBI [10]. YnTpaToHKi 3pian BUBYanu
B eneKkTpoHHoMY Mikpockoni [MEM-100 npu npuckoptiotouin
Hanpysi 75 kB.

Pe3yAbTaTH Ta iX 06roBopeHHs

[ns MeHiHroTeniomaTo3HMX MeHiHriom 3aebinbLuIoro npu-
TaMaHHWIA eniTenioiaHOKNITMHHMIA TN Gynosu (84,8 +6,4 %
MIIOLL BUBYEHVIX NOIIB 30pY) 3 BENUKAMMU KITITUHAMU, YiTKW-

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

MU koHTYpamu. [Mpun EM meHiHroteniomatosHi MeHiHriomu
XapaKTep13yBarnmcb OAHOPIAHMMY 3a Oy[0BOO KIITMHAMU
3i CBITIMMM, YacTille oBanbHOi opMu SapamMi, 3 piBHO-
MipHVM pO3TaLLlyBaHHAM ApiGHOrpaHyNSPHOMO XpOMaTUHY
B Hykreonnasmi. binbLuicTb saep KNiTWH Lboro BapiaHTa
MEHIHrOM Manu Auy3HO PO3TaLLOBaHU XPOMaTUH i3
HE3HaYHUMK AinsHKaM1 KOHAEHCOBaHOro XpoMaTuHy 6ins
saepHoi MeMOpaHM, LLIO XapaKTepHO K ANst MarocneLiani-
30BaHUX KNITUH, TaK i ANs KNiTUH, SIKi iIHTEHCUBHO AiNaTbCS.

B ycix cnoctepexeHHsix 06’em siapa nepeBaxas Hap
06’eMOM uuTOMnasMu. Y KnitTuHax, KoTpi hopmysanm
KOHLIEHTPUYHI CTPYKTYpU, MMTOMa Bara KOHOEHCOBaHOM
XpomatuHy 36inbLiyBanacst (puc. 1). bins saepHoi Mem-
OpaHu PeecTpyBanmUCs YACTEHHI 30HW 3 BiNMbLU LLINIbHUM
po3TaLLyBaHHSAM XpOMaTUHY (MapriHaLlis XpoMaTuHy), Lo
BBAXAETbCS SK 03HAKOK aKTUBHOCTI SiApa, TaK i NPOSIBOM
11010 MOLLIKOMKEHHS!. 36inbLUEHHS KOHAEHCOBAHOO XpoMa-
TWUHY B S4pI MyXNMHHKX KNITUH NO3UTUBHO KOPENioBano 3i
36inbLUEHHSIM BMICTY NPOMBKHIX (DinameHTiB y LuTonnasmi
(puc. 1). MoogunHOKi KNITUHK MICTUNK SaepLe.

O6’em unTonnasmu 6yB HeBenuKMM, Yy BinbLIOCTI
KNiTWH BOHa BY3bKuM 0BGiAKOM OTOYyBana siapo KIiTWH
i MicTMNa nepeBaxHO BinbHi pubocomu, ApibHi i3omnbo-
BaHi By3bKi Mpodini 3epHUCTOro eHona3maTuyHoro
PETUKYNyMy, HE3HAYHY KinbKiCTb APIOHWMX MITOXOHAPIN
oKpyrnoi chopmu. Y KnituHax i3 BinbLuy 3Ha4HUM 06’eMoM
LMTONNa3MaTUYHOro CEKTopa rpaHynsapHUin eHponnas-
MaTWUYHWI peTukynym 6yB [OBOMI PO3BUHEHMI, 4aCTO
3 PO3LIMPEHUMU UMcTepHaMu. Yumany YacTuHy uuTo-
nnasmMaT4yHOro cekTopa 3arnoBHIOBAmNM TOHKI NPOMiXHI
dinameHTy (puc. 2), SKi PIBHOMIPHO PO3TALLIOBYBANMCs B
NEepUHYKNeapHin 30Hi, a TaKoX 3anoBHIOBaNW BigpPOCTKU
KNiTWH, B SKMX Bynn NpakTU4HO BiACYTHI opraHenu. Y fj-
nsHKaXx, Wwo nepebysany B 6e3nocepepHin bnnabkocTi 4o
LTONNa3MaTuiHoi MembpaH, po3TaLLoByBarMCh OTOEHi
MeMOpaHoO hparMeHTU KOrareHOBKX BOSTOKOH.

LinTonnaamatuyni MembpaHu nopy4 po3TalloBaHuX
KNITWH LLiNbHO Npynsrani ogHa Ao 04HOI, iHogi hopMyroun
[piBHi iHBariHaLii, KOTpi NPOHMKaNW B CYCiaHi KMITUHM, LLIO
3HaYHO 36inbLLYBaNo KOHTAKTHY NMOBEPXHIO NOPYY po3Ta-
LIOBaHVX KNiTWH. Taki BUAW NPOCTVX KOHTaKTIB NepeBaxa-
NN B yCiX BUBYEHNX JOBPOsIKICHUX MeHiHriomax. Mo xody
NPUNErnMx ogHa A0 OAHOI LMTONMa3MaTuyHnx MemopaH
TakoX BM3HAYanacb HesHauyHa KinbKiCTb [ECMOCOMHUX
KOHTaKTIB Y BUrNSiAi APIGHNX eNeKTPOHHO-LLINbHMX AiNsHOK
(puc. 2). Y untonnasmi NyXJIMHHKAX KMITUH Tpanisimchb
NMOOAMHOKI Ni30COMMU.

Y Bigginax nyxnuHu, Wo MexylTb i3 MO3KOBUMM
060mnoHKaMu, nepeBaxani, Sk NpaBuIo, BUTArHyTI dibpo-
BracTonoAibHi KNiTWHM 3 YiITKUMKU KOHTYpamMu saep i GinbLu
LWiNbHUM ncY3HUM po3TallyBaHHSAM XpoMaTuHy. Aapa
TakuX KNITWH TakoX Manu BUTArHYTY hopMy, kapionema
YacTo Mara CKIaaYacTiCTb, AiNAHKM 3i 3HAYHO LWIMBHICTIO
XpOMaTUHy po3TalloByBanuch 6ins saepHoi MemopaHum.
KnitmHHMIA noniMopdpiam y NyxnuHi He ByB BUpaxeHWN,
thirypu miTo3y cnoctepiranuce Bkpal pigko. OpHak
Tpannsnucb 0BMEXeHI AiNsHKY NYXMWMHHOI NapeHxiMu 3
MOMiPHO BUP@XXEHWUM KIITUHHUM MOMIMOPAIi3MOM y BUMMSA
30inbLWEHHs diameTpa KniTUH, O Manu HenpaBuIlbHi,
3aroCTpeHi KOHTYpY Ta BiA3Ha4Yanmch BinbLu riNepXpOMHAM
3abapBneHHsM. Taki JinsHK1 xapakTepuayBanucs amitla-
Hoto 6yA0BOIO Ta BynK CXOXi 3 NEPEXiAHNMM MEHIHTIOMamM.
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OucTpodiyHi 3MiHW, B OCHOBHOMY, NpeacTaBeHi
MiKpOBaKyoni3aLjier LuTonnasmMaTuyHoro cektopa 1a
nepuHykneapHoro npoctopy (puc. 3 A). BigsHavanacb
BaKyoni3avjisi MiTOXOHAPIW i3 YaCTKOBUM PYHYBaHHAM
kpucT (puc. 3 B).

3asHaunmo, Lo NONyNALis MITOXOHAPINA Y NYXIUHHUX
KniTrHax 6yna JoBoni reTeporeHHor. Businsnucs enek-
TPOHHO-CBITNi MITOXOHAPIT 3 NPOCBITNEHAM MaTPUKCOM i
KOHTPaCTH/MM MeMOpaHamu, a TakoX BEnuKa KinbkiCTb
APiIGHMX MITOXOHAPIN 3 ENEKTPOHHO-LLIINbHUM MaTPUKCOM
i MOraHoO MOMITHOK BHYTPILLHBLOK MITOXOHAPIANLHOK
mMeM6paHoto, L0, MMOBIPHO, BiAbWBano pisHWiA dyHKLjo-
HarnbHWUIA CTaH opraHern.

MepexigHi MeHiHrioMy xapaKkTepu3yBanucb NOEAHaH-
HSIM JiNSHOK MEHIHroTenioMaTo3HOro, CUHLMTIanbHOro
TMNY Ta AiNsHOK i3 TMnoBum ibpobnacTnyHum aude-
peHLitoBaHHAM. [insHKk1 MeHiHroTeniomatosHoi Byaosm
BiOPI3HANUC AELLO MEHLLOIO KiMbKICTIO KOHLEHTPUYHUX
CTPYKTYP, Ha BiAMiHY Bif TUMOBUX MEHIHTOMESTIOMATO3HUX
BapiaHTiB MyXnuHW.

Y gingHkax cuHumTianbHoi 6yaoBu nepesaxanu
CTPYKTYpU CTPOMAnbHOro KOMMOHEHTA, Lo (opmyBanm
CiTYaCTi, 3HaYHi 3a NOLUMPEHICTIO AiNAHKW. Taki CTPYKTYypK
OTOMyBanM MiKpOCYAUHW Ta ApiOHi OCTPIBLL MyXKOT MyXWH-
HOT TKaHUHW ab0 OKPEMi CKYMYEHHS! MYXITMHHUX KMNiTWH, B
AKUX HEPIAKO BUSBNANUCH 03HAKN HE3HAYHOTO KNITUHHOMO
nonimopdiamy. Mpu EM 3minn 6ynu nogibHi MeHiHrotenio-
MaTo3HUM i hiBPO3HMM MeHiHrioMam.

Y hibpobnacTnyHMx MeHiIHriOMax nepeBaxarounm
TNom knituH Bynu dibpobnactonoaibHi apaxHoigeH-
[OTENIOUNTH 3 OBaNbHUMMW, BUTATHYTUMU SApamu,
WO MicTMNKN ApPiOHO3EPHUCTUIA XPOMATHH, Hepiako
sapa 6ynu rinepxpoMHUMK. Y MyxnuHi nepeBaxano
AndysHe posTallyBaHHS MyXITUHHWX KNiTUH i Konare-
HOBMX BOMOKOH MO BCil NnoLLi 3pi3y. [loBoni XxapakTepHi
3MiHM cnocTepiranuck npu EM, wo BigpisHsano ue
BapiaHT MEHIHMOM Bif iHLIMX TiCTOMNOMYHMX BapiaHTiB.
Y nyxnuHi moxHa 6yno BUSiBUTK PisHi 3a Mopdhonorieto
KNiTWHK, ane nepeBaxanu BUA03MiHeHI ¢ibpobnacTy,
AKi MICTUIIM XWMEpPHi, HenpasubHOI opmu aapa 3
KOMNaKTHUM PO3MILLEHHAM XpOMaTuHYy 6ina spepHoi
membpanu (puc. 4). LleHTpanbHa YactvHa sigpa byna
MEHLL eNeKTPOHHO-LLINMBHOK Ta MicTUna saepue, ske
Marno HeoHOpIAHY CTPYKTYpYy B Pi3HUX KMiTWHaXx, Lo
BiAOVBano ixHio pi3Hy (yHKUiOHaNbHY aKTUBHICTb. Y
uuMTonnasmi po3talloByBaniacb He3HayHa KinbKiCTb
LIMCTEPH LLOPCTKOrO eHA0NIa3MaTuYHOro PETUKYMyMY,
ApiGHI MITOXOHAPIT, Mi30COMM Ta BENUKA KiNbKiCTb NYy4KiB
konareHoBux ibpun (puc. 4), wo nociganu GinbLy
YaCTUHY LIMTONNa3MaTU4HOro cekTopa.

HeobxigHO Big3HAuMTH, LIO B OOMHUYHUX poboTax,
B SIKMX BUCBITMIOKTLCA AaHi WOJO yNeTPacTpyKTypu
MEHIHFOM, MOXXEMO 3HaTW aHanoriyHi aaHi [11]. ABTopm
OMUCYHOTb XapaKTepHi OKpyrmi abo BUAOBXKEHI KMITUHY 3
MDKKIITUHHAMU KOHTaKTaMW, 3aNOBHEHHS KIITUH MPOMiX-
HUMU (inameHTamu, HasBHICTb Y MKKMITUHHOMY NPOCTOPi
BEMNUKOI KiNbKOCTi cpibpun konareHy.

Benuka KinbKiCTb Ny4KiB KOMareHOBMX BOMOKOH PO3-
TaloByBanacb MiX By3bKUMW NpodinsmMu BigpoOCTKiB
MYXAUHHWX KNIiTUH. JingHKW 3 yNnopsiAKOBaHUM XOL4OM
KOMnareHOBWVX BOIIOKOH, SIKi XapaKkTepusyBanucs [oBoni
LWiNbHUM KOMNAKTHUM yrakyBaHHSIM okpemux cibpun,
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Puc. 3. MeniHroTeniomarosHa MeHiHrioma. [JUCTPOMiUHi 3MiHM MYXINHHUX KMITUH.
(A): mikpoBakyoni3aLlisi LMTONNa3MaTUiHOro CEKTopa Ta NepyHyKeapHoro NpocTopy.
EM. 36. x4000.

(B): BakyonisaLjist Ta 4aCTKOBE PyiHyBaHHS KPUCT MITOXOHAPIT (MOKa3aHo CTPINKoio).
EM. 36. x8000.

Puc. 4. ®i6posHa meHiHrioma. ®ibpobnacTi MyxnuHM 3 BENUKM BMICTOM MYYKiB KOMareHoBuX
BONOKOH Y LuTonnasmi. EM. 36. x4000.
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Puc. 5. ®i6posHa MeHiHrioma.

(A): pinsHKa 3 0AHOCNPSIMOBAHNM NOLLMPEHHSIM KONareHoBKX BOMOKOH. 3abapBneHHs reMaTokcu-
niHom Ta eoanHom. 36. x400.

(B): aHanoriuHa ainsHka MeHiHriomun npu EM. 36. x4000.
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Puc. 6. AHriomaTo3Ha MeHiHrioma. CKyn4eHHs NyXIMHHUX KIITMH HABKOMO MIKPOCYAMHIA.

EM. 36. x4000.

Puc. 7. AHannactyHa MeHiHrioma. Monimopdiam saep NyXMUHHWX KNITUH, MikpoBakyonisaLlis
BHYTPILUHbOLMTONNA3MaTUYHOTO CEKTOpa Ta BHYTPILUHBOKNITUHHNX MEMBPaHHUX CTPYKTYp.

EM. 36. x4500.

yepryBanuchb i3 BinbLU NyXKUMK LinsHKamu, sKi MicTunm
pi3HOCNPSMOBaHI, Pi3HOT AOBXMHM (hparMeHTV BOMOKOH,
LLIO BIiANOBIZANO Ha CBITNOONTUYHMX Npenaparax AinsHkam
XaOTWYHOTO pO3TallyBaHHs BOMTOKOH konareHy. [Mopsig i3
¢ibpobnactamu TMNoBoi 6ynoBM BusBNsANacL Benuka
KinbKICTb KMITVH i3 Pi3KO NOAOBXEHUMU SAPAMM 3 HU3BKOKO
€MEKTPOHHOO LLIMBHICTHO.

[insHkM ogHopigHoi 6yaoBM 3 OQHOCTPSMOBAHUM
MOLUMPEHHSIM KOrareHOBMX BOMIOKOH Ha CBITIIOONTUYHUX
npenapartax npy eneKkTPOHHIA MIKPOCKOMii TakoX Xapak-
Tepu3yBanucb OAHOPIAHOK OyJO0BOK Y BUMSAAI PiBHO-
MipPHOrO PO3TaLLyBaHHS KMiTUH i3 NOJOBXEHUMU Sapamu
3 HM3bKOK OMTUYHOI LWinbHICTIO (puc. 5). Taki KniTuHK
MICTUMM HE3HAYHWI 0OCAT LIMTOMIA3MaTUYHOrO CEKTopa 3
PiAKICHAMU LiCTEPHaMM rpaHyNspHOT eHAoNNnasMaTuyHo
Mepexi, Mi3epPHOHO KifbKIiCTHO BiflbHUX pMBOCOM i nomicoMm,
PO3PI3HEHNMM LMTONNA3MaTUYHUMK (iNaMeHTaMu Ta
My4Kamm KorareHOBUX BOMOKOH.

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

MapeHxima aHrioMaTo3HUX MEHIHMOM NpeacTaBneHa
BEMMWKOHO KiNbKICTHO Xa0TU4HO PO3TALLOBAHMX TOHKOCTIHHUX
CYZVH, MiX SKVMU PO3TaLLOBYBABCS CrOMYYHO-TKAHWHHMIA
MaTPUKC i3 AiNsHKaM1 NyXIMHHOT TKAHWUHW. 3a KIITUHHUM
CKnaloM aHriomaTto3Ha MeHiHrioma byna nogibHa no
MEHIHroTENIOMATO3HMX BapiaHTIB NyXMuHU. Aapa KnituH
nepeBaxHo Oynu BENuKi, 3 PIBHAMM KOHTYpaMmn SAepHOT
MeMbpaHu, BKnovanu saepue abo aAudysHo posTallo-
BaHWI XPOMaTVH, WO NiATBEPAXKYBANoCh AaHUMK enek-
TPOHHOI Mikpockonii (puc. 6). Y uutonnaami mMictunmch
[pi6HI MiTOXOHAPIT, PO3Pi3HEHI LIUCTEPHM rpaHynspHoi
eHponnasmaTtuyHoi mepexi. Kpim BenuKoi KinbkoCTi CyAuH,
LinsiHOK CoMiHOT, TMNOBOT MEHIHroTENioMaTo3Hoi bynoBu
BUSIBMSAMNCH YUCTEHHI nons GinbLu nyxkoi ByaoBu 3 ciT-
4acTo CTPYKTYPOIO, LLO MICTUIN HEYUCTIEHHI CKYNMYEHHS
TEMHUX NMiMOUMTONOAIBHUX KMITUH. Y UmMX AinsHkax
TaKOX BUSIBNANMUCH KIITUHU 3 MNEPXPOMHUMU SApamu i
BaKyOsi30BaHOK LMTONMA3MO, KPOBOBUMMBHW, HE3HAYHI
CKyn4eHHs remocuaepodaris.

AHanNNacTUYHi MEHIHTOMM B YCiX CMOCTEPEXEeHHsX
XapakTepu3yBanucb YAManmMm KniTMHHUM atuniaMoMm.
HeopnHopigHICTb TKaHWMHHOI Ta KNiTWHHOT BY[0BM B Mexax
OpHIET MyxnuHy 6yna BupaxeHa 3Ha4HO MEHLLE MOPIBHAHO
3 0BpPOSIKICHMM BapiaHTaMu MEHiHrioM. He3saxaroum Ha
Lie, BapiaHT1 Oy40BM aHaNMaCTUYHKX MEHIHTIOM Bifpi3Hs-
nvcs JOBOII BEMVKOIO pisHOMaHITHICTHO. Mpy EM koHTYpu
AAepHOi MeMOpaHW NYXIMHHWX KNITUH 6yniu HepiBHi, MHO-
XVUHHI BUNWHAHHS siapa B LMTONNa3My NoB’ssaHi 3i 30inb-
LUEHHSIM SAEPHOI MOBEPXHi Ta CBigYaTh NPO CUHTETUYHY
aKTUBHICTb AApa. BusHavanacs rpyba cTpykTypa saepHoro
XPOMATWHY, LU0 € 03HAKOHO 3MOSIKICHOCTi MyXMMHHWX KMITUH.

£Opa NyXnuMHHUX KINITUH AyXe PisHUMKCS 3a po3mipa-
MU, TPannsnuUch pi3ko 36inbLueHi sapa 3i 30iNbLEHHSM
pO3Mipy ¥ KinbKOCTi siaepeLpb, O CBIAYATL MPO MNiaBwW-
LLEHHS! (DYHKLOHANbHOI aKTUBHOCTI KNiTWH. Busasnsnuce
TaKOX i NIKHOTWYHI Si4pa, L0 € 03HAKOK 3arnbeni KIiTuH,
sApa 3 BUPaXeHUMU IMBOKMMM iHBariHaLismu, 3i 3Havy-
LLMM PO3PIHKEHHAM CTPYKTYPU XpOMaTUHy Ta SBULLAMU
Bakyonisavjii, a Takox sapa 3 BOTHULLEBYMU NOPYLLIEHHAMM
LinicHocTi Kapionemm.

Ha BigmiHy Big 4OOPOSKICHMX BapiaHTIB MEHIHTiOM, B
aHannacTUYHMX MEHIHMOMax NPaKTUYHO HEe BUSIBMSANUCH
MDKKIITUHHI KOHTaKTMK, LLO NOB'SA3YH0Tb i3 BTPATOK MOIEKYI
MiKKNITUHHOT agresii. JecTpyKuis MDKKITITUHHAX KOHTaK-
TiB MOXe cnpusiTi HabyTTio iHBa3WBHWX BACTUBOCTEN
i nojanblWoOMy peunanByBaHHIO LyX MyxuH. B aHa-
NNacTUYHNX MEHIHIOMax peecTpyBanach Takox Ynmana
BaKyoni3aLlisi BHyTPiLLHbOLIMTONNa3MaTUYHOro CeKTopa Ta
BHYTPILLUHBOKIITUHHUX MEMOPAHHUX CTPYKTYP MyXITMHHUX
KMITUH, LLO, IMOBIPHO, MOB'S3aHO 3 MOPYLUEHHAM KOMOia-
HO-OCMOTWYHOTO TUCKY LMTONMa3MW BHACMIZOK ranbmy-
BaHHS1 TPAHCIOPTY iOHIB Yepe3 MeMbpaHy KniTuHu (puc. 7).

Y pinsiHkax HEKPOTUYHMX 3MiH TaKOX Bi3HA4YaBCS Mix-
KNiTUHHWIA HABPSIK, CTUPANCh YiTKi KOHTYPY MEMBPaHHUX
CTPYKTYP, BUSIBINSIBCS anonTo3 OKpeMUX KNiTuH (puc. 8) i3
(hparMeHTOBaHICTIO fApa Ta LWiNbHAM KOHAEHCOBAHWUM
XPOMaTUHOM MO nepudepii anonTosHux Tineub, 3'sBNs-
nacb 6e3niy BTOPUHHMX 11i30COM.

Py/Hauii niggaBanmcb i konareHoBi BOSOKHA, KOTpi
BUSIBNAMMCb B @aHannacTUyHWX MeHiHriomax. [o Toro x
MiX Ny4Kamu KornareHOBMX BOMOKOH 4acTo po3TaLloByBa-
NNCb MHOXWHHI OCMIOINbHI AINsSHKY, LWO ABMSN cO60t0
aMopHi 30HM iGPUHOIAHOTO HEKPO3Y.
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BucHoBKU

1. Nani EM gaiotb MOXNMBICTb BUAINWNTY XapaKTepHi
YNBTPACTPYKTYPHI 3MiHK B Pi3HUX BapiaHTax JoOPOsIKiCHUX
MeHiHrioM. 3okpema, MeHIHroTenioMaTo3HUIM BapiaHT Nyx-
NHK MICTUTbL OAHOPIAHI 3a BYLOBO KIITUHM 3i CBITNUMU
0BanbHUMM SiApamy, 3 PIBHOMIPHIM pO3TalLLyBaHHAM [pi6-
HOrpaHynspHOro XpomaTtuHy, fobpe andepeHLiioBaHMM
MDKKIITUHHUMU KOHTaKTaMK. Y ¢hibpobrnacTUiHMX MeHiHri-
OMax nepeBaxatoTb BUA03MIHeHi (hibpobnactv 3 agpamm
HenpaBuUnbHOI hOPMKM, 3 KOMMAKTHUM PO3TaLLyBaHHAM
XpomatuHy 6ins aaepHoi Membpanu, a Takox Benvka
KifbKiCTb MyYKiB KonareHoBux ¢ibpun, WO po3TalloBaHi
SIK BHYTPILUHBO-, TaK | MO3aKMITUHHO.

2. AHannacTu4Hi MeHiHriOMU XapaKTepu3yTbCcs
BUpaXeHMW npoLecamu anstepadii, Npo WO CBig4YMTb
Ha yNbTPacTPyKTYPHOMY PiBHI 36inbLUeHHs poamipy abo
MiKHO3 siAep, HasiBHICTb saep i3 rMMBoKMMU iHBariHaLj-
AMMW, 3HAYYLLMM PO3PIMKEHHAM CTPYKTYPU XPOMaTUHY,
BOTHWULLEBUMM MOPYLLEHHAMM LiniCHOCTI Kapionemu, Ba-
KyonizaLi€eto BHyTPILLHBOKIITUHHUX MEMOPaHHUX CTPYKTYP
i N03aKNITUHHOTO HABPSIKY, YMANO PeAYKLIE MXXKMITUH-
HUX KOHTAKTIB, LLO MOXe CMPUSTW PO3BUTKY PELMAMBIB i
MOXITMBUX METacTasiB.

3. YnbTpacTpyKTypHi 0COBMMBOCTI MEHIHTIOM, LLIO NPO-
ABNAOTLCS HASBHICTIO AECMOCOMHMWX KOHTAKTIB Y MEHIHIo-
TeniomaTo3HuX BapiaHTax, NiATBEPIKYIOTb eniTenianbsHun
HanpsM audepeHLitoBaHHS, a YMMana KinbKicTb nyykiB
konareHoBux ibpun y ¢ibpobnactnyHnx BapiaHTax
BUSIBMSIOTb O3HAKN ME3EHXIMamnbHOTO MOXOMKEHHS X
MyXMWH, WO NiATBEPAXKYE TEOPItO0 NOABIHOrO eniTenians-
HO-Me3eHXiMarbHOro riCToreHe3y MeHiHToM.
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PetpocnekTtuBHan oueHKa 3P (PEKTMBHOCTU TOHKOMTOAbHOW

aCHMpaI.IMOHHOﬁ HYHKI.I,MOHHOﬁ 6uoncuu B NOCTAaHOBKE AMArHo3a

NanUMAAAPHBINA paK LLUTOBUMAHOM XKeAe3bl

C. H. 3aBropoanuin® 2, A. U. Pbinos® 2, M. b. Aanuatok® 2, T. B. Makycui®

13anopoXCKMit rOCYAAPCTBEHHbIM MEAMULIMHCKUIA YyHUBEPCHTET, YKpauHa, 2KY «[0poACKas KAMHUUeCKas GOAbHULIA SKCTPEHHOM

1 CKOPOW MEAMLIMHCKO NOMOLLK T. 3anopoxXbs», YkpauHa, 3000 «AnacepBucr, 3anopoxbe, YkpanHa

MOp(bOJ'IOI'I/ILIECKOQ 1ccrieaoBaHue KreTo4yHoro cocraea ysna LLIMTOBUOHOM XKENeskl, nony4eHHoro npu TOHKOMIOMNbHOM acnupauu-
OHHoV1 Broncuu, SenseTcs KpaeyrorpbHbIM KaMHEM B ﬂOOI’IepaLI,VIOHHOVI nmbq)epeHuMaanon AOVarHocTuke ﬂOGpOKaHECTBeHHbIX
1 3r10Ka4eCTBEHHbIX y3Mn0oB LUMTOBUOHOW Xenesbl.

BHeapeH1e TOHKOMToNbHOM BHONCIM B MEAMLIMHCKYHO MPaKTUKY CyLLECTBEHHO MOBMUSNO HA U3MEHEHME TaKTUKM NPY NEYeHN
y3roBbIX 3a60neBaHni LLIMTOBUOHOM Kenesbl. B HacTosiliee BpeMsi TOHKOMIoNbHasi acnmpaunoHHas NyHKUMoHHas Groncus
nosy4mna WMpokoe pacrnpocTpaHeHHme.

Llenb paGoTbl — yCTaHOBUTb JOCTOBEPHOCTL TOHKOMIONBHOM acnpaLMOHHON NyHKLMOHHO G1oncum B NoCTaHoBKe npefsa-
pUTEMNbHOrO AMarHo3a NanunmsipHbIA pak WUTOBUAHOM Kenesbl.

Marepuansi u Metogbl. 3a nepvog ¢ 2014 no 2016 rog B kNUHUKY NocTynuno 122 6onbHbIX ¢ NpeaBapuUTensHLIM AMarHo3om
nanunnSpHbIA pak LWWTOBMAHOW Xenesbl. Bcem naumeHTam Ha 4OrocnuTanbHOM aTane NPOoBOAMIOCh YrbTPasByKOBOE UCCMeaoBa-
HWE LLIeV C TOHKOUIONbHOM acnMpaLMOHHOM NYHKLUMOHHON BUONCUEN Y3MOB LLMTOBWUAHOM Xenesbl, a B Cryvae MeTacTatieckoro
nopaxeHus — u numdatuyecknx yanos. OkpaluvBaHWe MaskoB NPOBOAMNM NO MeToay PomaHOBCKOro—-1MM3bl ¢ Ucnonb3oBa-
Huem cocdpatHoro Bydepa, B goctimkeHun pH 6,0-6,3 (onTumanbHbiM cunTanm pH 6,2) n dykcaumein B METUNOBOM CrMpTe.

Pesynbratbl. BceM nauvieHTam BbINOMHEHO ONepaTUBHOE JIEYeHWe COrniacHoO NPOTOKOIY NeYeHUs BbicokoanddepeHLmpo-
BaHHOW KapLMHOMbI LMTOBMAHOW Xene3bl. [py noctaHoBKe NpeasapuTensHoro Anardosa T1a-eNOMO 60nbHbIM NpoBoAnIncs
TUPEOUASKTOMUS, LIEHTparibHas MMMAOAMNCCEKLMS, B OCTalTbHbIX CIy4asix BbIMOMHANMCL TUPEOUAAKTOMYS, LieHTpanbHas (yaane-
Hue 6 rpynnbl NMpaTUYEcKk1X y3noB Lwew) u natepanbHas (yaaneHue 3, 4 LenHbIX TMdaTM4ecK1X KonnekTopos) CO CTOPOHbI
NOPaXXEHHON AOMW LLIMTOBMAHOM xenesbl. HaMuy BbINoNHEHO 46 TMPEOUAKTOMUIA C LieHTpanbHow numdoauccekumen (37,7 %) n
76 TUPEOUASKTOMWIA C LIEHTPANbHOW 1 OHOCTOPOHHEN NaTtepanbHON NuMdaTieckoi anceekument wem (62,3 %). Mo nonyyeH-
HbIM peadynbratam, 13 122 6onbHbIX y 114 ycTaHOBNEH AnarHo3 nanunmsipHbIA pak, KOTOpbIA NOATBEPKAEH MMCTONOMMYECKUM
3akntodernem (93,4 %). OctanbHbiM 8 nauneHTam (6,6 %) BbICTaBMEH AMarHo3 MUKPO-, MakpoONMKyNSPHBIN KOMNOUAHBIN
306. [laHHbIA AnarHo3 Bo BCex criyvasix Obin noaTBEPKAEH NYTEM NPOBEAEHNS| UIMMYHOTUCTOXVMUYECKOTO MCCREeA0BaHUS.

BbiBoabl. ToHKOMronbHas acnmpaumoHHas MyHKLUMOHHas 6roncvs SenseTcs AOCTOBEPHLIM METOLOM B NOCTAHOBKE AnarHosa
nanunIsipHbIA pak WUToBKUAHOM xenessl (93,4 %). Mopdonorudeckoe nccnenoBaHve bronTtara KBanuuLMpoBaHHbLIM CrieLm-
anMcToM MUHUMK3UPYET HEOOXOAMMOCTb B MHTPaONepaLOHHOM AOMOMHUTENBHO SKCNpecc-61oncum y3nos.

PeTpocnekTuBHe OLiHIOBaHHA epEKTMBHOCTI TOHKOTFOAKOBOI acnipauiiHoi NyHKLUiiHoi 6ioncii
B YCTAHOBAEHHI AiarHo3y naniAApHUM pak WUTONoAi6HOI 3an03u

C. M. 3aBropoaHiin, A. I. Punos, M. b. AaHuatok, T. B. Makycin

MopdbonoriyHe JOCTIIKEHHS KNITMHHOIO CKnagy By3na LWWTONOAi6HOI 3am03u, Lo OTPUMAaHMIA Mig Yac TOHKOTONKOBOI acnipa-
LHOT NYHKWiAHIN Bioncii, € BUpiLLanbHAM eTanom y goonepawiiiHin audepeHLiiHin giarHocTuui 40BPOSKICHUX i 3NOSIKICHUX
BY3NiB LUMTONOAIOHOI 3a103K.

BnpoBamxeHHs TOHKOronKkoBoi Bioncii B MeanyHy NPakTUKy 3HAYHO BMIIMHYMO Ha 3MiHy TaKTWKM Mg Yac MikyBaHHS By3MOBKX
3aXBOPIOBaHb LUMTONOAIOHOI 3a1031. Hatenep TOHKOronkoBa acnipaLiinHa nyHkuiHa bioncis Habyna 3Ha4HOro NOLUMPEHHS.

MeTa po60T1 — BCTaHOBMTM BipOriAHICTb TOHKOrONKOBOI acnipaLliiHoi NyHKLiAHOI Bioncii B yCTaHOBMEHH AiarHo3y naninsipHui
pak LwuronogibHoi 3anosu.

Marepianu Ta metoaum. 3a nepiog i3 2014 no 2016 pik y kniHiKy HagiAwnm 122 nawieHTn 3 nonepeaHim AiarHo3oM naninspHUin
pak wuTonozibHoi 3ano3u. Ycim nauieHTam Ha gorocnitansHOMY eTani BUKOHYBanu ysTpacoHorpadidHe AOCHImKEHHS Wui 3
TOHKOIOMKOBOIO acripaLliiHow NyHKLLAHO Gioncieto By3nis LWMTonoaibHOT 3a5103u, a y BUNaaKy METacTaTU4HOMO BPaKEHHs — 11
nimdpatnuHmx Byanie. ®apbyBaHHs Ma3kiB 3AjficHIOBanM 3a Metoaom PomaHoBCbkoro—TiM3an 3 BUKOpUCTaHHAM hocaTHOro
6ycbepa, npu pocarHerHi pH 6,0-6,3 (onTumansHum BBaxanu pH 6,2) Ta ikcaulieto B METUIIOBOMY CIIMPTI.

Pe3ynkrati. Ycim nauieHTam BUKOHanM onepaTtuBHe NiKyBaHHS 3rifHO 3 MPOTOKOMOM NiKyBaHHS! BUCOKOAMMEPEHLIiOBAHOT
KapLmHoMK wuTonoaibHoi 3anosw. Mg yac yctaHoBneHHs nonepeaHboro aiarHody T1 a-BNOMO xBopum BUKOHyBanwu Tupe-
0iEKTOMIt0, LIeHTpanbHy NiMOANCEKL;tO, B PELLTI BUNAAKIB — TUPEOIAEKTOMIlO, LieHTpanbHy Ta nateparnbHy AVPeKLito Wui 3
60Ky nyxrn1HHOro npouecy. BukoHanu 46 TupeoigekTomin i3 LeHTpanbHot niMdoamcekuieto (37,7 %) Ta 76 TMpeoigekToMin i3
LIeHTpasbHO Ta 0AHOGIYHOI NaTepanbHot NiMaTUYHOK AncekLieto Lwmi (62,3 %). 3rigHo 3 pesynstatamu, cepeq 122 xsopux
y 114 piarHo3 naninsipHWiA pak W1TonoaibHoi 3anoau nigTeepaeHui rictonoriyHo (93,4 %). 8 nauieHTtam (6,6 %) BuCTaBNEHUM
ZiarHo3 Mikpo-, MakpodhoniKynsipHUIA konoigHui 306. Lien aiarHos y Beix Bunaakax ninTeepmkeHnid iMyHOricTOXiMIYHUM aHani3oM.
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BucHoBku. ToHKoronkoBa acnipaviiiHa nyHKkLiiHa Gioncis € BiporigHUM METOAOM y BCTaHOBEHHI AiarHo3y naninsipHuin pak
wmronogaibHoi 3anosu (93,4 %). MopdonoriyHe gocnimxeHHs biontary kBanigikoBaHWM crewjanicTom MiHiMisye HeobXigHICTb
y AOZATKOBIN iHTpaonepavifiHii ekcnpec-dioncii Byanie.

Retrospective evaluation of the efficiency of fine needle aspiration biopsy in the diagnosis
of papillary carcinoma of the thyroid gland

S. N. Zavgorodniy, A. . Rylov, M. B. Danyluk, T. V. Makusii

Morphological examination of the cellular composition of the thyroid gland node obtained with fine needle aspiration biopsy is
an important stage in the preoperative differential diagnosis of benign and malignant thyroid nodules. At present, fine needle
aspiration puncture biopsy has become widespread.

The objective of the research: To establish the reliability of fine needle aspiration puncture biopsy in the formulation of a
preliminary diagnosis of papillary thyroid cancer.

Materials and methods. During the period from 2014 to 2016, the clinic received 122 patients with a preliminary diagnosis
of papillary thyroid cancer. All patients in the prehospital stage were subjected to ultrasound examination of the neck with fine
needle aspiration puncture biopsy of the thyroid nodules, and in case of metastatic lesions — and lymph nodes. Staining of
smears were performed by the method of Romanovsky-Giemsa with phosphate buffer to achieve pH 6.0-6.3 (optimal pH 6.2)
and fixation in methanol.

Results. All patients underwent surgical treatment according to the protocol of the treatment of highly differentiated thyroid
carcinoma. With the preliminary diagnosis T1a-eNOMO, patients underwent thyroidectomy, central lymphatic nodes dissection,
in the remaining cases, thyroidectomy, central and lateral lymphatic nodes dissection from the affected side of thyroid gland.
We performed 46 thyroidectomies with central lymphatic dissection (37.7 %) and 76 thyroidectomy with central and unilateral
lymphatic dissection of the neck (62.3 %). Received results, out of 122 patients, 114 had a diagnosis of papillary cancer, which
was confirmed by the histological conclusion (93.4 %). The remaining 8 patients (6.6 %) were diagnosed with micro-macrofol-
licular goiter. This diagnosis was confirmed in all the cases by immunohistochemical examination.

Conclusions. Fine needle aspiration puncture biopsy is a reliable method in diagnosing papillary thyroid cancer (93.4 %). Morpho-
logical examination of a biopsy by a qualified specialist minimizes the need for intraoperative additional rapid biopsy of the nodes.

BbicokognddepeHUMpoBaHHbIN paK LMTOBWUOHON Xe-
nesbl — Hambornee 4acTo BCTpeyaeMas OHKOMaTonorus
3HOOKPUHHONM cucTembl. 3a nocnegHue 10 net 3abone-
BaeMOCTb PakoM LUMTOBMAHON Xenesbl Bbipocna bonee
yeM B ABa pa3a. [pupocT 3aboneBaHUs No HEKOTOPLIM
pervoHam Hatuen ctpaHbl coctasun 4o 300 % [3,4]. Od-
(heKTMBHOCTb NEYEHMS 1 NPOrHO3 3aboneBaHNs 3aBUCAT
HEe TOMbKO OT PAcnpOCTPaHEHHOCTM MpoLecca, HO U OT
rMCTOMNOrMYECKOro BapuaHTa paka [3].

Mopdonoryeckoe uccrenoBaHme KIeTo4Horo cocTa-
Ba y3na, NosTly4eHHOro NPy TOHKOWUTOSbHOW acrivpaLMOHHOM
Groncumn, SBNsSeTCs KpaeyronbHbIM KaMHeEM B Aoonepa-
LIMOHHON AnchdhepeHLmanbHoOM anarHocTvke gobpokave-
CTBEHHBIX W 31I0KaYECTBEHHbIX Y3MOB LLYTOBWAHOM Xenesbl.
BHenpeHvie TOHKOUrornbHOM G1oncum B MEAULIMHCKYHO Npak-
TUKY CyLLECTBEHHO MOBIUSNIO HA U3MEHEHWE TaKTUKV NPU
NeYeHN Y3noBbIX 3a00NEBaHMI LUMTOBWAHOM xenesbl [1,5].
B HacTosiLLee BpeMst TOHKOUTONbHas acrpaLMoHHas NyHK-
LIMOHHas Buoncus nomnyymna LWMPOKOe pacnpoCcTpaHeHue
[1,2]. OTOT MeTOL NO3BOMNSIET NpaKTUYECKM 6e30LLNBOYHO
BbISIBUTb 4OOPOKAYECTBEHHbBIE KOMIOMAHBIE Y3rbl U Takne
BUAbI 3M0KA4YECTBEHHLIX OMyXOmne, Kak NanunnisipHblii,
MeLynnspHbIA 1 aHannacTudeckuii paku. Mpevmyiuectsa-
MU MeToZa SIBNSIOTCS €ro MpocToTa, AOCTYMHOCTb, 6e30-
MacHOCTb, BO3MOXHOCTb NMOBTOPHOW MYyHKLMW NEPBUYHON
OryXOru ¥ pervoHapHbIX MeTacTasos [5).

LleAb pa6oTbi

YCTaHOBWTb [JOCTOBEPHOCTb TOHKOMIONbHON acm1paLoH-
HOW MyHKLIMOHHOW G1oNCcvn B NOCTAHOBKE NpeaBapuTenb-
HOrO AnarHo3a NanunnsapHbIA pak WUTOBMAHON Xenesbl.
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Matepuanbl U METOABI UCCAEAOBAHUA

3a nepuog ¢ 2014 no 2016 rog B KY «KB3 n CMI1
r. 3anopoxbe» noctynuno 122 6onbHbIX C Npegsapu-
TenbHLIM AMarHO30M NanUNIAPHBIA pak WUTOBUAHOM
xenesbl. KeHwwH 66110 119 (97,5 %), MyxunH — 3 (2,5 %).
CpepnHwit Bo3pacT naumeHtoB — 52,4+12,1 (BospacT ot
21 po 80 ner).

BceMm nauveHTam Ha gorocnuTarnbHOM aTare npoBoan-
NOCb YNETPa3ByKOBOE UCCIIEAO0BAHME LLIEN annapaToM yib-
TpassykoBow AnarHocTukn SLE-101 PC ¢ ToHkouronsHom
aCnMpaLOHHON NYHKLUMOHHOM GUonCuen y3nos LWMTOBWA-
HOW Xeresbl, a B Clly4ae MeTacTaTNYeckoro MopaXeHus 1
numMdaTnyecknx yanos — urmoii G 21. OkpalumBaHie mas-
KOB NPOBOAMIM Mo MeTofdy PomaHoBCKoro—-m3b! ¢ Mcnonb-
30BaHueM chocchatHoro bydepa, B gocTvxeHum pH 6,0-6,3
(onmTumaneHbIM cuvTanu pH 6,2) n drkcaLyien B METUIIOBOM
cnvpre.

Mopdonornyeckoe nccrnegoBaHe MaskoB MyHKTaTa
[aHHON rpynnbl NaLYEeHTOB MPOBOANUIIOCH OAHWUM BPAYOM —
MOPOMOrom BbICLLEW KaTeropum.

Pe3yAbTaThbl U UX 06CY)XAEHUE

Bcem nauueHTam BbINOMHEHO OMepaTMBHOE NeyYeHune
COrnacHo MpOTOKOMy nevyeHns BblCOKOAUddepeH-
LMPOBaHHON KapLMHOMbI LWMTOBMAHOW Xenesbl. pu
nocTaHoBKe npeaBapuTensHoro aunardosa T1a-sBNOMO
60nbHbLIM NPOBOAMMMCL TMPEOUAIKTOMUS, LIeHTparnbHas
NMMJOANCCEKLNS, B OCTarbHbIX CryYasX — TMPEOUAIKTO-
MWUS, LIeHTpanbHas (yaaneHue 6 rpynnbl numdarnyeckmx
Y3MoB Leun) u natepansHas (yganexuue 3, 4 wWweiHbIX
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NMEAaTUHECKUX KONMEKTOPOB) CO CTOPOHbI MOPaKEHHON
LOMV LUTOBKUAHON Xemnesbl.

Hamu BbINONHEHO 46 TMPEOUOIKTOMUI C LieHTpasib-
Hon numdoauccekumen (37,7 %) n 76 TMPeonaIKTOMUN C
LieHTparnbHOM 1 OQHOCTOPOHHEN NaTepansHoi numdaTy-
yeckom auccekumen wen (62,3 %), pesyneraTbl N0 rogam
npencraeneHsl B mabnuye 1.

Bce npenapatbl B nocrneonepauyoHHoM nepuoge
HanpaBneHbl Ha MaTorMcToNorMyeckoe MCCreaoBaHue,
KOTOPOE NPOBOAMIIOCH B 3aMOpoXCcKOM 0611acTHOM naTto-
noroaHatomuyeckom 6topo Ha 6a3e kacheapbl natonory-
YeCKOW aHaToMUU 1 cyfebHo MeanLmHEI 3anopOoXKCKOro
rocyaapCTBEHHOrO MEAMLIMHCKOrO YHUBEpCUTETA.

CornacHo pesynetaram, B 114 cnyyasx (93,4 %) Bbl-
CTaBMeH AnarHo3 NanumnmspHbIi pak.

Bce pesynsrartbl 6binv cTagmpoBaHbl COOTBETCTBEHHO
TNM cegbmon knacemdmkauymm UICC n AJCC 2009 roga
(mabn. 2).

Tabnuua 1. KonnyecTso 1 Buabl onepaTtnBHbIX BMeLlaTeNnbCTB

Original research

Mo nonyyeHHbIM pesynsTatam rMcToNorM4YecKoro
3akntodenus, cpean 122 BonbHbIX ¢ NPeaBapUTENbHBLIM
[MarHo3oM nanunnsipHbI pak, KOTopbIi Bbin BbICTaBNEH
MyTéM NPOBEAEHNSA TOHKOUTONbHOM acnnpaLnoHHON
MyHKUMOHHOW Guoncuu, y 114 nauueHToB avarHo3 nop-
TBEPXKAEH rncTonormyeckum 3aknioveHnem (93,4 %).
OctanbHbiM 8 BonbHbIM (6,6 %) BbICTaBNEH AuarHo3
MUKPO-, MaKpOOnmnMKynspHBbIA KONNouaHsIn 306, AaHHbIN
[MarHo3 BO BCEX Cyyasix NOATBEPXKAEH NYTEM MMMYHO-
TMCTOXMMMWYECKOTO UCCNE0BaHMS!, pedynbTaThl Mo rogam
npeacTaeneHsl B mabuye 3.

Takum o6pa3om, TOHKOUrofbHas acnupauyoHHas
MyHKLMOHHas Groncusi B NOCTaHOBKe NPeaBapUTENbHOrO
[narHo3a nanunnspHbIA pak WUMTOBUOHON Xenesbl siBIs-
€TCS METOZI0M BbICOKOM CTeNeHn kayecTsa AnarHOCTUKM
(93,4 %), uTo, B CBOKO O4Yepenb, MUHUMU3UPYET HEObXO-
AMMOCTb MHTpaonepaunoHHO akcnpecc-ouoncun ans
MOATBEPXAEHUS! JaHHOTO AMarHo3a, U MOXET CYUTaThCs

Fog TupeonasKToMus 1 LeHTpanbHas TupeonasKToMusi, LeHTpanbHas Bcero

numdoauccekums 1 OOHOCTOPOHHSA NaTepanbHas nuMdoanccekumus

KOJIM4eCTBO % KOJIM4eCcTBO % KONMYecTBO %
2014 8 6,5 23 18,9 31 25,4
2015 23 18,9 22 18,0 45 36,9
2016 15 12,3 31 254 46 37,7
Bcero 46 37,7 76 62,3 122 100

Tabnuua 2. CtagupoBaHvie NanunspHOi kKapLuMHOMBI LUTOBMAHOM xene3bl no TNM ceabmoii knaccudukauum UICC n AJCC 2009 r.
CrapvpoBaHue Kputepum oLieHkm Fon Bcero
WLl ST L, L 2014 2015 2016 KonMuecTBo %
T1aNOMO Konunuectso 6 1 1 28 245
T1aN1aMO0 KonunyecTso 7 8 1 16 14,0
T1aN1bMO Konunyectso - 3 - 3 2,6
T1bNOMO Konunyectso 3 7 7 17 14,9
T1bN1aMO Konuyecteo 4 - 9 13 1,4
T1bN1bNO Konuyectso 4 6 4 14 12,3
T2NOMO Konnuectso 2 - 4 6 53
T2N1aMO0 Konnuectso 1 2 1 4 35
T2N1bMO Konunyectso 2 3 2 7 6,1
T3NOMO Konunyectso - - 1 1 0,9
T3N1aMO0 Konunyectso - 1 - 1 0,9
T3N1bMO Konnyectso - 1 1 2 1,8
T4NOMO Konuyectso - - 1 1 0,9
T4N1aMO Konunuectso - - - - -
T4N1bMO Konmnyectso 1 - - 1 0,9
Bcero Konunyectso 30 42 42 114
% 26,4 36,8 36,8 100

Tabnuua 3. poueHTHOEe COOTHOLLEHME NanUIAPHOro paka v y3noBoro 306a no rogam

log McTonornyeckoe 3akn4eHne

ManunnspHbIN pak

Y3r10B0# KonnouaHblit 306

KONM4ecTBO % KONM4ecTBO %
2014 30 246 1 0,8
2015 42 344 3 25
2016 42 344 4 33
Bcero 114 93,4 8 6,6
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[OCTOBEPHbBIM B MOCTAHOBKE NpefBapuTENBHOrO Aoome-
paLmoHHoro anarHosa (p < 0,01).

BbiBoAabI

1. ToHkoWronbHas acnupaunoHHas NyHKLWOHHas
6uoncus sBnseTcs 4OCTOBEPHLIM METOLOM B NOCTaHOB-
Ke AnarHosa nNanunnspHbIn paK LMTOBWUAHOW Xenesbl
(93,4 %).

2. Liutomopdonormyeckoe nccnenoBaxve buontara
KBaNUULMPOBAHHLIM CMNEeLManucToM MUHUMU3NPYET
Heo6X0AMMOCTb B MIHTPaONEPALMOHHO AONONHATENBHON
akcnpecc-broncun.

MepcnekTUBbI AanbHeWLWNUX MccnenoBaHuUN.
MnaHupyeTcs n3yyeHne JOCTOBEPHOCTW TOHKOUIOMbHOM
acnMpaLyIoHHO NYHKLMOHHOW Broncum B Apyrvx rpynnax
BbICOKOAMDEPEHLIMPOBAHHOIO pPaka LLMTOBWAHOM xene-
3bl, @ TaIOKe aHanw3 rpynmbl «Cry4aiHo BbISBNIEHHBIA paky.
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MeayAo6AacTOMbl MO3XKEUKa Y AETEU:
KAMHUKO-MOP(OAOrMUYECKHE CONOCTaBAEHUSA

B. B. MopryH?, O. I. UepHeHko?, U. A. ManoBuuko?, C. A. PyaeHko?,
T. A. ManbiweBa?, B. . CuabueHko®, A. H. BepboBat

ITY «MHCTUTYT HEMPOXMPYPrM UMEHN akapemuka A. M. PomopaHoBa HAMH YkpauHbi», I. Kues, 23anopoXcKiuii rocyAapCTBEHHbIA MEANULIMHCKIIA
HUBepcHTeT, YKpanHa, *HaumoHaabHas MeAULIMHCKAA akapeMua NOCAEAMNAOMHOro 06pasosaHua UMenu M. A. Lynuka MO3 YkpauHbl, 1. Kues.
y y

HeﬁposnMTenMaanue 0Onyxosu ronosHOro Mosra 3M6pI/IOHaJ'IbHOI'O Tvna, IV cTenexn 3noka4yecTBEHHOCTM BCTpe4aroTca npe-
MMYLECTBEHHO Y aeTen n XapaKkTepusnpyrTcs 6bICprIM MeTacTa3mpoBaHnem 1 4actbiMn peungmuBamn.

Llenb paGoTbl — NPOBECTM COMOCTABIEHNS] CTPYKTYPHbIX 0COBEHHOCTEN MefynnobnacToM MO3xeuKka y AeTeil pasHbIX BO3-
PaCTHBIX TPy C Y4ETOM UX JIOKanu3aLmm, MeTacTaspoBaHus 1 Pe3yriTaToB JieYeHs.

Matepuanbl u metoabl. [poaHanU3MpoBaHbl pe3ynbTaThbl KOMMNEKCHOrO 06CnefoBaHNs 1 XMPYPrMYecKoro neyeHus 289
6onbHbIX feTent ¢ MB Mo3xedka B OTAENEHUN HEAPOXUPYPIW AETCKOrO Bo3pacTta MHCTUTYTa HEMpOXVPYPru MMEH akage-
muka A. . PomogaHoBsa 3a nepvog 1993-2013 rr. BospacT geteit — ot 1 mecsiua o 17 neT, nuku Beisienernst MB oTmeveHbl
B BO3pacTe 4 n 7 ner.

Pesynbrathl. B xoae vccnenoBaHus Bcex 6ombHbIX pacnpesenvnn Ha YeTbipe BO3pacTHble rpynnbl. Y AeTeit MnapLuero
BO3pacTa peaKko OTMeYanm nopaxeHue cTeona mMosra. B 6onee B3pocnom BospacTe 6bin NopaxeH CTBON MO3ra, 0TMeYarnoch
npopacTaHue OryXxornu B BOLOMPOBOA CPEAHEro Mo3ra ¢ pa3BUTUEM OKKIHO3MOHHOM ruapouedanuu. ToTarnkHoe yaaneHue
MB y neten mnagLuero Bo3pacta npousseneHo B 40 % HabnogeHui, cybtotansHoe — B 42 %, yactuiHoe — B 18 %. Y peten
CcTapLuero Bo3pacTa ToTansHoe yaaneHue MB BeinonHeHo B 36 %, cy6ToTtansHoe — B 52 %, YactuyHoe — B 12 % HabntoaeHuin.
IMpu rMCTONOrNYECKOM aHarnM3e onyxorei yuuTbiBany Mopdorornieckme npusHaky oBLLEi TMCTOAPXUTEKTOHMKIA, COOTHOLLE-
HWie NapeHXMMaTO3HOro M CTPOMAasIbHOTO KOMMOHEHTOB, Hannume NceBAopo3eTok XoMepa—PaiTa, KONmoHapHbIX CTPYKTYP,
6rnenHbIX OCTPOBKOB, MCTUHHbBIX 3NEHAUMAPHBIX PO3ETOK, (POPMUPOBAHME MYYKOBBIX KOMIIOHAPHBIX CTPYKTYP, NpeobnagaHue
MENKWUX HU3KoAMMEPEHLMPOBAHHbIX CTPYKTYp, KONMYECTBO MUTO30B, HEOAHTMOTEHES3 U aHr1onponudepaLuio, Hanuime
KOMMMKBALMOHHBIX HEKPO30B W KOArymsiLIMOHHbBIX HEKPO30B, MPU3HAKY 1 XapakTep UHBa3uK, IMMAOLMTAPHYH0 UHCUMNETPaLIO
OnyxoneBom TkaHu. McTonornyecky onpeaenéHHbie BapuaHTbl: knaccuyeckuin — 9470/3 B 34 HabnogeHusix (17,9 %), necmo-
nnactuyeckuit/HogynsapHeld — 9471/3 B 17 HabntogeHusx (8,9 %), BapuaHT C BbIpaXeHHOW HoaynspHocTbio — 9471/3 B 59
Habroaerunsx (31,2 %), KpynHOKNeTouHbl/aHannactTuieckuin — 9474/3 8 51 HabntogeHum (26,9 %), He OTHOCUTCS HU K OfHOMY
13 BbILLEYKa3aHHbIX (MepexoaHblit/cmeluantbii) — 9470/3 B 28 Habmtopaerusix (15,1 %).

BbiBoAbI. YCTaHOBMNEHO, YTO MOKa3aTenm Bbhk1BaeMOCTM NOCIE TOTaNbHOM 1 Cy6TOTaJ'IbHOI'O yaoaneHua onyxonu CyLwecTBeHHO
HE pasnuyanmchb, HeraTVBHbLIM MPOrHOCTUYECKUM (HaKTOPOM ObINo TOMNbLKO YacTU4HOE yoaneHue onyxonu.

Meayro6AaCcTOMM MO30UKa B AiTei: KAIHIKO-MOPOAOriuHi 3icTaBAEHHA

B. B. MopryH, O. I. YepHeHkKo, |. A. ManoBiuko, C. 0. PyaeHko, T. A. MaauweBa, B. 1. CianbueHko, A. M. BepboBa

HevipoenitenianbHi MyxnuMHM ronoBHOrO Mo3Ky eMbpioHanbHOro Tuny, IV CTyneHst 3nosikiCHOCTI BUSIBNSIOTLCS NEpeBaxHO B
OiTel | xapakTepu3ayTbCsl LUBUAKUM METacTadyBaHHSM | YacTUMU peLmavBamm.

MeTta po60TH — 30iINCHNTY 3iCTaBNEHHS CTPYKTYPHUX 0COBNMBOCTEN MeaynobnactoM Mo304Ka B AiTel pidHUX BIKOBMX rpyn 3
ypaxyBaHHsM iXHbOI floKanisaLii, MeTactasyBaHHs Ta pesynbrartiB MikyBaHHS.

Marepianu Ta meToam. lNpoaHanisoBaHi peaynsraTii KOMNIEKCHOTO 06CTEXEHHS Ta XipypriYHOro NikyBaHHs 289 xBopux AiTen
i3 MB mo304Ka y BiAineHHi HeMpoXipyprii AUTAYOro BiKy IHCTUTYTY Hermpoxipyprii iMeHi akagemika A. . PomoaaHoBsa 3a nepiog
1993-2013 pp. Bik giten — Big 1 micaus ao 17 pokis, nik BusieneHHs Mb — aitn 4 i 7 pokis.

Pesynbratu. [ig Yac 06CTEXEHHS BCiX XBOPUX NOAGINMAM HA YOTMPK BIKOBI rpynu. Y AiTeit MOMOALLIONO BiKy PiaKo Big3Hayanm
BPaXEHHs CTOBOYpa rofloBHOro Mo3ky. Y ctapLuomy BiLli 6yB BpaeHW CTOBOYP ronoBHOMO MO3KY, BiZ3Ha4anocs NpopoCTaHHs
MyX1HK Y BOAOMNPOBIL CepeaHboro MO3Ky 3 PO3BUTKOM OKITHO3iNHOI rigpoLiedanii. TotanbHe BuaaneHHs MB y gitei monoaLLoro
Biky npoBegeHo B 40 % cnoctepexeHb, cybTotansHe — 42 %, yacTkoe —y 18 %. Y AiTel cTapLioro Biky TOTanbHe BUAANEHHS
MB BukoHaHo y 36 %, cybToTanbHe — B 52 %, YacTkose —y 12 % cnoctepexeHb. [1ig vac ricTonoriyHoro aHanisy nyxnuH Bpaxo-
ByBasim MOPJONOriyHi 03HaKy 3aranbHOi riCTOapXITEKTOHIKM, CMBBIAHOLLIEHHS MAapeHXiMaTO3HOro Ta CTPOMarIbHOTO KOMMOHEHTIB,
HasBHICTb nceBOopo3eTok XoMepa—Paiita, KonoHapHUX CTPYKTyp, 6nignx ocTpiBUiB, NPUPOAHMX eneHaUMapHUX PO3ETOK,
hopmyBaHHS NYYKOBYMX KOTNIOHAPHMX CTPYKTYP, NEPEBAXaHHSA APIOHNX H3bKOAMGEPEHLINOBAHNX CTPYKTYP, KiNIbKICTb MITO3IB,
HeoaHrioreHe3 Ta aHrionponicpepaLito, HasiBHICTb KOMIKBALIMHWX HEKPO3IB | KOarynsuiiH1X HEKPO3iB, 03HaKM N XxapakTep iHBasii,
nimdpoumnTapHy iHinbTpaLito NyXMHHOT TkaHUHW. [CTONOrYHO BUSIBNEHI BapiaHTK: knacuuHui — 9470/3 y 34 cnocTepexeHHsX
(17,9 %), aecmonnactuiHuiiiHopgynsapHuii — 9471/3 B 17 cnocTepexerHsx (8,9 %), BapiaHT i3 BUPaXeHO HOAYNSPHICTbIO —
9471/3 B 59 cnoctepexeHHsix (31,2 %), BENUKOKNITUHHWIA/aHannacTniHui — 9474/3 B 51 cnoctepexeHHi (26,9 %), He Hanexarb
[0 KOOHOTO i3 BKasaHWX BuLLe (nepexigHui/amiwannii) — 9470/3 y 28 cnoctepexenHsix (15,1 %).

BucHoBku. BctaHoBMK, LLIO MOKA3HUKM BUXMBAHOCTI MICNs TOTaNbHOMO Ta Cy6TOTaJ'IbHOFO BMAANEHHsA NyXJIMH CYTTEBO He
Bi,D,piSHFIJ'II/ICb, HeratMBHM NporHoCTUYHUM YNHHMKOM 6yno TiNbKM YacTKoBe BUAANEHHS NYyXNUHKU.
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Medulloblastomas of the Cerebellum in Children: Clinicopathologic Comparison

V. V. Morgun, O. G. Chernenko, I. A. Malovichko, S. 0. Rudenko, T. A. Malysheva, V. P. Sil'’chenko, L. M. Verbova

Embryonal neuroepithelial tumours of the brain, grade IV are mainly observed in children and are characterized by rapid
metastatic spread and frequent recurrence.

The aim of the work is to compare structural features of medulloblastomas of the cerebellum in children of different age groups
taking into account localization, metastatic spread and treatment outcomes.

Materials and methods. The results of complete examination and surgical treatment of 289 children with medulloblastoma of
the cerebellum at the Department of Pediatric Neurosurgery of Institute of neurosurgery named after A. P. Romodanov over the
period of 1993-2013 were analysed. The children’s age ranged from 1 month to 17 years: peak of medulloblastoma detection
was registered at the age of 4-7.

Results. As part of the study all the patients were divided into four age groups. Younger children rarely had brainstem lesion. In
children of older age brainstem lesion, invasion into cerebral aqueduct with the development of noncommunicating hydrocephalus
were registered. Total resection of medulloblastoma in younger children was performed in 40 % of cases, subtotal — in 42 %,
partial —in 18 %. In children of older age total resection of medulloblastoma was carried outin 36 %, subtotal —in 52 %, partial —in
12 % of cases. Histological analysis of tumours involved morphological characteristics of general histoarchitecture, correlation
between parenchymal and stromal component, presence of Homer Wright pseudorosettes, collonar structures, pale insulas,
true ependymal rosettes, formation of braided collonar structures, prevalence of small low-differentiated structures, number
of mitoses, neoangiogenesis and angioproliferation, presence of colliquative and coagulation necroses, evidence and type of
invasion, lymphocytic infiltration of tumour tissue. The following variations were defined histologically: classical — 9470/3 in 34
cases (17.9 %), desmoplastic/nodular — 9471/3 in 17 cases (8.9 %), with extensive nodularity — 9471/3 in 59 cases (31.2 %),
large-cell (anaplastic) — 9474/3 in 51 cases (26.9 %), does not belong to any of the above (transitional/combined) — 9470/3 in
28 cases (15.1%).

Conclusions. It was established that survival index after total and subtotal tumour resection was not significantly different; a
negative prognostic factor was only a partial removal of the tumour.

Mepynno6nactomel (MB) Mo3xeuka — HelpoanuTenuarns-
Hble onyxonu mMo3ara aMBpuoHansHoro Tvna, IV crenenu
3roKka4yeCcTBEHHOCTM [1], KOTOpbIE BLISBASKOTCA NPEnMy-
LLECTBEHHO Y [eTel U XxapaKTepuaytoTcs ObICTpbIM MeTa-
CTa3MpOoBaHWeM W YaCTbIM PELMANBMPOBaHUEM. [JaHHbIe
60onbLUMHCTBA aBTOPOB CBMAETENLCTBYHOT 06 0COBEHHO-
CTSIX TEYEeHMS 1 pesynsTaToB neveHns MB mosxeuka B
3aBMCMMOCTY OT Bo3pacTa pebeHka [2-5,8]. Mokasatenu
BbKMBAEMOCTU [ETeN CTapLUEero Bo3pacTa npy Hanmyum

MaTepMaI\bl U MeTOAbl UCCAEAOBAHUA

MpoaHanuanpoBaHbl pesyrnbTaTbl KOMMIEKCHOro 0bcre-
[IOBaHWs 1 XMpypriveckoro nedeHust 289 6onbHbIx AeTen
¢ MB mo3xeuka B OTAENEeHUN HENPOXMPYPTUM AETCKOro
BO3pacTa VIHCTUTyTa HepoXMpyprum UMeHN akagemuka
A. . PomogaHoBa 3a nepuog 1993-2013 rr. Bospact
netent—ot 1 mecsiua go 17 net, nukv BbisiBneHns MbB otve-
YeHbl B Bo3pacTe 4 1 7 neT. Bcem nauyeHTam npoBeaeHo
XUpypruveckoe yaaneHue onyxonv C rMcTonorM4eckoi

MB 6e3 Hanuuus metactasoB Mpy KOMOMHUPOBAHHOM
NeYeHNN 3HAYNTENBHO YNYYLLINANCE 3@ NOCHEAHNE roabl.
Pasnuua B cpokax peunansupoBaHns y nauneHTos ¢ Mb,
KoTOpble nonyvanu neyeHne No CTaHAapTHON CXeme,
CBWAETENLCTBYET O GMONOTMYECKON FETEPOTrEHHOCTH 3TUX
HoBOOGpPa3oBaHuii. HoBelLLMe MONeKynspHble Ncchneao-
BaHWs JOKa3bIBAKOT, YTO MCMONMb30BaHME A1 MPOrHO3Mpo-
BaHUs TEYEHNS N OCTIOXHEHU MB TONbKO KNMHUYECKUX
(hakTOopOB ABMAETCSH HEAOCTATOMHLIM A9 ONPEAeneHns
pyicKa NPOAOIPKEHHOTO POCTa U MeTacTasnposaHms, Gonee
KOPPEKTHbI KITMHWNKO-MOPAONOr1yeckme ConocTaBnenns,
4TO CBMAETENLCTBYET 00 aKTyanbHOCTV Takux Koppens-
umin. OpgHako y feTel paHHero Bo3pacTta, HeCMOTpS Ha
MPYMEHEHNE Pa3NNYHbIX PEXIMMOB XMMUOTEPANIAW, B TOM
yvicre v BbICOKOLO3VPOBAHHOM, OTAANEHHbIE pesynbTaThl
neyerns TpeByroT ONTUMM3aLIMM 1 TEOPETUYECKOro 060C-
HoBaHws [9-12].

LleAb paboTbi

MpoBecTn conocTaBneHne CTPYKTYPHbIX 0COBEHHOCTEN
Menynnobnactom Mo3xeuka y AeTeli pasHbIX BO3PACTHbIX
rpynn ¢ y4€TOM MX NoKanusaumy, MeTacTasupoBaHus u
pe3ynsTaToB NeveHus.
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BepudvKaLmen 1 agbloBaHTHas Tepaniis CornacHo cylue-
cTBytoLMM cTaHaapTam [2-5]. OnarHos Mb (WHO Grade
IV) noctaBneH Ha OCHOBaHWU KPUTEPWEB, MPUHATBLIX B
rnocrnegHen v Haubornee LWMPOKO MCMONb3yeMoi peaakLmumn
knaccudwmkauwmm onyxonew LIHC BO3[1,7]. Tuctonornye-
CKvie mpenapatbl W3roTOBMIK U3 B1oNTaToB OMyXxonei ¢
MPYMEHEHNEM CTaHAAPTHBLIX 0B30PHBIX U CneumnanbHbIX
HENPOMOPMONOrMYecKNX 1 UMMYHOrMCTOXUMUYECKNX
meToamk. Mukpockonuyeckoe nccrefoBaHue KneTtok
MB npoBoAMNOCH B CepuiiHbIX Cpesax C napadmHOBLIX
Br10KOB, OKPALLEHHbIX FeMaTOKCUIIMHOM W 303UHOM, T-
OHVHOM MO Huccnio, reMaToKCUMMH-NUKPOGYKCUHOM MO
BaH-13oHy. [ins onpegenexns uiaexca nponudepauim
1Cronb3oBanM MoHoKMNoHanbHble aHtuTena Ki-67 ( krnoH
MIB-1). UccnenoBaHve nposoamnu Ha aenapaduHuau-
pOBaHHbIX Cpe3ax C HaHeCceHMeM aHTuTen B pabouen
KOHLIEHTpaLWM 1 KUNSHYEHUN B MUKPOBOITHOBOW NEYN BO
BMaxHOW kamepe. McTonornyeckvie cpesbl JokpaLumBanm
remMaToKCUITMHOM 1 3aKmtodanu B kaHafckuin 6ans3am. B
Ka4ecTBe MO3UTWMBHOIO KOHTPOIS MCMONb30Bany cpesbl,
okpawleHHble MKAT aHTn-CD45, akcnpeccyupyrolimecs
Ha KneTkax numdoungHoro psga. HeratuBHbIM KOHTpO-
neM CRyXunn cpesbl, MHKYOUPOBaHHbIE C HOPMAsbHOW
CbIBOPOTKOW Kponsi. IMMyHOrMCTOXMMUYECKas peakums
yunTbIBanacb TONbko B sapax. IMMyHONO3UTUBHbIMYU
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6binv siapa, HaxogsWwMecs B cTagun genexHnst (kpome
G0), 1 MmMenu OTTEHKM OT KOPUYHEBO-KENTOBATOMO A0
TEMHO-KOpU4HEBOro. MopdoMETpHI0 IMMYHOMO3UTUBHBIX
SAep NPOBOAMIN Ha annapaTHO-MPOrpPaMMHOM KOMMEKce
C NporpamMHbIM Mogynem 06paboTku 1 aHanmsa Lmdpo-
BbIX M30bpaxkeHuii «Leica Microsystems CMS GmbH» B
10 nonsx 3peHus npu yeenudennn 400. KonnyecTteeH-
Hble AaHHble obpabaTbiBann mMeTogamu BapuaTMBHOM
CTaTUCTUKN.

Cratnctnyeckas obpaboTtka nony4eHHbIX AaHHbIX
NpOBOAMaCk METOAAMM ANCNIEPCHOHHOTO, KOPPENSLIMOH-
HOTO M PErPECCUOHHOTO aHanu3a ¢ NOMOLLbHO MPorpamMm-
Horo obecneveHus Statistica 6.1 (StatSoft Inc., CLUA).

Pe3yAbTaThbl U X 06CY)XAEHUE

Bcem petsiv ¢ MB npoBefieHo onepaTtviBHOE BMeLLaTenb-
CTBO B OTAENEHUM HENPOXMPYPrUM AETCKOrO BO3pacta
WHcTuTyTa Henpoxvupyprum umeHn akagemuka A. T1.
PomoaaHosa HAMH YkpauHbl. TotanbHOe yaaneHue ony-
X0nu ocyLecTteneHo y 37 % GonbHbIX, cybToTansHoe —y
52 %, yactnyHoe — y 11 %. BpacTaHve onyxonwu B cTBON
Mo3ra ObIo haKTOpOM, OrpaHNYMBAIOLLMM BO3MOXHOCTb
pagvkanbHOro yaaneHust onyxonu. Y 56 % aetew yoane-
HWE onyxoru GbIno JOMNONHEHO NMKBOPOLLYHTUPYOLLMMM
onepauusmu.

AHanm3 ocobeHHOCTeN BN SIHWS BO3pacTa Ha Te4YeHe
3aboneBaHns BbISBUI onpeaenéHHble 0COBEeHHOCTH.
B mnagwyto BospacTHyto rpynny (0-3 roga) BkIIHOYEHbI
25,2 % petew, B rpynny 4— 7 net — 36,3 %, B rpynny 8-12
net — 24,2%, B rpynny 13-18 net — 14,3 %. Mo pesynb-
TaTam HepOBM3yanuanpyoLLVX UCCNIE0BaHNIA, AMamMeTp
onyxonv npesbiwwan 3 cM B 74,4 % HabrnogeHni, npm aTom
Onyxosb pacnpocTpaHanacs B 1V xenyaodek 1 CTBOSIoBbIE
CTPYKTYpbI (B 33,7 % HabnogeHwit).

[etv mnapLuLero BospacTa B nocrnegHne rogbl onepu-
poBaHbl B 2 pa3a Yallle, YeM B npeabiayLuee naTuneTume.
Y peten no 3 net Mb pacnonaranack B YepBe MO3xe4ka
C YacTu4HbIM briokmpoBaHmem |V xenypoyka, y aTow
BO3PACTHOW TPyNMbl CPAaBHUTENBHO PEAKO OTMevanu
nopaxeHue cTBona moasra. Ewé pexe otmeyanu pac-
MPOCTPaHeHWe OMyXonu CynpaTeHTOpWarnsHO B NOMOCTb
Il )enynoyka unu B BEpPXHUE OTAEMNbLI NO3BOHOYHOMO
KaHana.

B 6onee B3pocnom Bospacte (4—18 net) npu aHanmse
ocobeHHocTel MukpoTonorpadun MB 3HaumTenbHbIX
BHYTPUIPYNMoBbIX pasnuyuin He oBHapyxwvBanu. B To
xe Bpemsi B cTagusx T3a u T3B no Chang, npu KOTOpbIX
TamnoHvpoBaH |V xenygodek, kak npaswuno, bein Takke
MOpa)XEH CTBOM MO3ra; 0TMEYanoch NMpopacTaHWe OryXornu
B BOZOMPOBOA CPEAHErO MO3ra C pa3BUTUEM OKKIHO3MOH-
HoM ruapouedanun. 3Tv N3MeHeHUs! ObINn XxapakTepHbl
ANs [eTel cTapLuero Bo3pacTa v BbISBNSNMChL NOYTU B 2
pa3a yalle B CpaBHEHW C NATUNETHEN rpynnoin. 10 CBM-
[eTenbCTBOBANO0 0 TOM, YTO Y ieTel MiafLLero Bo3pacTa
pacnonoxeHne Mb MoxHO pacueHuBaTth kak bonee 6na-
ronpusITHOE AJ151 BO3MOXHOCTU PaauKanbHOrO yaaneHus.
TotanbHoe yganexne MB y aTux fetei npousseneHo B
40 % HabniogeHun, cybTotansHoe — B 42 %, YacTuiHoe — B
18 %. Y peten cTapluero BodpacTa ToTanbHOe yaaneHue
MB BbinonHeHo B 36 %, cybTotansHoe — 52 %, Yactuy-
Hoe — B 12 % HabntogeHui.
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Bo Bcex HabnogeHuax ructonornyeckuii amarHo3
[leTanuanpoBaH ¢ y4éTom BapuaHta MB v BbISBNEHUS
TWNA W CTENEHW WHBA3WN B OKPYXaloLiMe CTPYKTYpbl
TONIOBHOTO MO3ra.

Mpwn rucTonormyeckom aHanuse onyxonen Mol
y4nThIBaNM Moponornyeckme nNpusHaki obuiemn ructo-
APXMTEKTOHMKM, COOTHOLLEHUE MapEeHXMMaTO3HOro W
CTPOManbHOrO KOMMOHEHTOB, Hanuyvne NceBAopPO3eTOK
Xomepa-PaiiTa, KonnoHapHbIX CTPyKTyp, BnegHbix
OCTPOBKOB, MCTUHHBIX 3MEHAUMAPHBIX PO3ETOK, (hOPMUPO-
BaHWs! My4YKOBbIX KONMOHAPHbIX CTPYKTYp, Npeobnagaque
METKUX H13koanhePEHLIMPOBAHHBIX CTPYKTYP, Konnye-
CTBO MMTO30B, HEOGHIVOrEHe3 1 aHrmonponudepawmio,
Hanu4ve KonnMKBaLMOHHBIX HEKPO30B 1 KOarymnsiLMOHHbIX
HEKPO30B, NPU3HAKM 1 XapakTep UHBA3UK, NuMdoumTap-
HYH UHCUETPALIMIO OMYXONEBOIA TKaHW. YCTaHaBnMBanm
TMCTOMNOMMYECKUIA BAPUAHT OMyXOmnu B COOTBETCTBUW C
rucTonornyeckon knaccudpmkaumen [7]. Mfmeronormyecku
onpenenéxHble BapuaHTbl: knaccuyeckuin — 9470/3, pe-
CMONMacTUYeCKNiA/HORYNSpHBIA — 947 1/3, BapnaHT ¢ Bbl-
PaXXeHHOW HOAYNAPHOCTLI0 — 9471/3, KpYMHOKNETOUHbIA/
aHannactudeckun — 9474/3, He OTHOCUTCS HW K OOHOMY
113 BblLLEYKa3aHHbIX (NepexoaHbli/cMeLLaHHbIn) — 9470/3.

B HoBoW pepakuum knaccudmkaumm BO3 onyxonei
LIHC BblgeneHbl onpefenérHbIe reHeTUYeCcKNe BapuaHTbl
MB: WNT-activated — 9475/3, SHH-activated & TP53-
mutant—9476/3, SHH-activated & TP53-wildtype —9471/3,
non-WNT/non-SHH: group 3, group 4 — 9477/3 [1].

MB «knaccuyeckoro» Tuna (34 Habntogerus, 17,9 %
13 BCEX U3YYeHHbIX CriyyaeB) 0bpa3oBaHbl NMOTHO pac-
MOSIOXXEHHBIMU MEMKUMU TUNEPXPOMHBLIMU KNETKaMU C
MOHODa3HbIMY SAPaMUM OKPYITION, OBaNbHOM UIN BbITAHY-
TOW (hOPMbI, KOTOpLIE COAEPKaT YMEPEHHOE KOMUYECTBO
XpomatuHa. Liutonnasma aTux Knetok HeyéTkas, nrnoxo
npokpalleHa, UHoraa BbIAENSETCS OAWMH U3 MOJCOB
KneTkun, BbITAHYTBIA B hopMe XBOCTa (KOHyconoaob-
HbI). KneTku (hopMMpyIoT CONMAHBIE CKOMMEHMs, cpeau
HUX onpefensTcsa ncesgopo3etkn Xomepa—PainTa,
06pa3oBaHHble SApaMu OMyXOMneBbIX KIETOK, KOTOpble
pacronioxeHbl B BUAE HEMPaBUIIBHOTO KOMbLia BOKPYT
6eccocyaMCToro 303MHOGMIBLHONO LIEHTPa (MepenneTexne
umMTonnasMatnieckux oTpocTkoB) (puc. 1). Konuuectso
MUTO30B B TakoM BapuaHTe MB He3HauMTenbHO, HEKPO3bl
HexapakTepHbl. AHrmoapxutektoHuka Mb «knaccuyecko-
ro» TWNa XapaKkTepuayetcs YMepeHHbIM KONMUYECTBOM
COCY[0B NPEUMYLLECTBEHHO MeNKoro kanunbpa, KoTopble
cnabo BbigenstoTcs Ha obLuem choHe 0630pHOTO MMcTomno-
rM4eCcKoro npenapara v paccesiHbl Mo BCEW TKaHK Onyxomnu
He3aBWCUMO OT €€ 30Hbl. CTEHKM BONbLUMHCTBA COCYA0B
TOHKWE, NPOCBETbI HELLMPOKWE, aKTUBALMS 3HAOTENNs
HeTunnyHa. ObpallaeT Ha cebsl BHMUMaHUe ynpoLLEH-
HblI (MPUMUTUBHBIN) TN CTPOEHUSI COCYAOB, KOTOPbIe
06pasoBaHbl OOHUM CIIOEM 3HAOTENWanbHbIX KNETOK U
HanoMUHaKT Kanunnsipel (puc. 1).

[JecmonnacTtuueckne Mb (17 Habmiogenun, 8,9 %
Cpeay BCEX CMy4aeB) OTNNYANMCh HarMYNEM B CTPYKTY-
pe onyxonu BorbLIOro KONMMYeCcTBa HEXHOBOMOKHUCTBIX
COeLMHUTENbHOTKAHHbIX BOMTOKOH, KOTOPbIE MMEIOT Tec-
HYH CBSI3b C COCYAMCTLIMW CTEHKaMU U CTPOMarbHLIMU
anemeHTamu. Ha HeKoTopbIX y4acTKax OHU PacnonoXeHbI
PbIXMO, OKpyXast OTAEmNbHbIE KOMMMEKChl ONyXONeBbIX
KNeTok, B ApYrnx mectax (OpMUPYIOT BbIpaXeHHbIe
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OpwuriHaAbHI AOCAIAXKEHHS

CTpOMarbHbIE CENTbI, OMyXOrb NPV 3TOM MOXET Nprobpe-
TaTb Jonb4aToe CTpoeHue. [pyroi xapakTepHOW YepToii
Aecmonnactuyeckux Mb sBnserca 3HaunTenbHoe Konw-
4ecTBO CBOGOAHBIX OT BOINOKOH «BneaHbIX OCTPOBKOBY
C MeHee NMOTHbIM PacrnofioXeHWeM KNeToK, NojobHbIX
HeipoumTam, B PbIXIIOM BOIMOKHUCTOM Matpukce. Knet-
K, KOTOpbIE OMPEAEnsoTCs Mexay ocTpoBkamu, bonee
nonMMOopHbI 1 rMnepxpoMHbl. Cocyabl MMEKT pacLuu-
PEHHBIN MPOCBET U pacnpeaenstoTes NpenMyLLECTBEHHO
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Puc. 1. MB knaccuyeckoro tuna.
INceBno- 1 NCTUHHbIE PO3ETKY,
KONNOHapHbIe CTPYKTYPbI.
Okpacka TMoHuHOM. x200.

Puc. 2. MB aecMonnacTnyeckoro
TUna. fnepnnasusi CTpomMarbsHoro
KOMMOHEHTa.

Oxkcnpeccns Ki-67 (37 %).
[ookpacka rematokcunmHom. x200.

Puc. 3. MB aHannactuyeckoro Tuna.
OTMeyaeTcs KNETOYHBIN 1 SAEPHbIi
nonumopuam, aucddysHo-
paccesHHble nuMdoLnTonoaoGHbIE
kneTku. Okpacka reMaToKCUnH—
NUKPOyKCHHOM. x250.

Puc. 4. Mb ¢ BbipaxeHHol
HoMyNApHOCTbI0. PasnnyHas
KNneTo4Has MIOTHOCTb B Pa3HbIX
30Hax, CTpOMarnbHas peakLms

11 @HTVOAUCTOHUS.

Okpacka TUOHUHOM. X125,

Puc. 5. hBasus MB B Tony
nonywapus (obnactb 3y6uyaroro
Anpa). Okpacka reMmaToKCUnnH—
9031HOM. X125,

Puc. 6. VHTepcTuunanbHas nHBaans
MB. KnactepHas anddysHas
nponudepauus Megynnobnactos

B MEXKIMETOYHBIX POCTPAHCTBAX.
Okpacka reMaToKCUIMH—3031HOM.
x200.

Puc. 7. VuBasust MB no MMO
11 NepnBa3anbHbIM NUanbHBIM
npocTpaHcTBam. Okpacka
reMaToKCUNMH—303MHOM. X125.

Puc. 8. imnnaHTaumoHHas uHeasus
MB B CTpyKTYypbI COCYANCTOTO
cnneterusi. Okpacka reMaToKCUInH—
9031HOM. X125,

no nepudepun CBETIbIX 30H B BOMOKHNCTON CTPOME, B
HEKOTOPbIX 3 HUX OTMEYaeTCs YTOMLEHNe aABEeHTULMM
3a CYET CKneposa, Npu OKpacke NMUKPOYKCUHOM AatoT
NO3UTUBHYIO peakuuio (puc. 2).

KpynHOKNEeTOUHbI (aHannacTuyeckuin) BapmaHTt
(51 HabntogeHve, 26,9 % cpeau BCex CriyyaeB) xapak-
Tepusosancs npeobnagaHmemM nonMMOpHbIX KNETOK C
Pe3Ko rMNePXpPOMHBIMA YPOANMBLIMA SAPaMK OKPYIoNn
1nn oBanbHoW popmbl, GOMBLLMHCTBO M3 KOTOPLIX — CO
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CKyOHOM uuTonnasmoi (numMdoumtononobHeie). Knetku
pacnonoxeHbl 6eCnopsAoYHO, MHOTAA MErKue TEMHbIe
KINeTKU rpynnupytoTcs MENKUMM OCTPOBKaMu unn obpa-
3yI0T MIOTHBIE KMETOYHbIE TSXW, KOTOpbIE rpaHuyar ¢
MEeHee MIOTHOKNETO4HbIMK yqacTkamu. Onpepgenstores
pe3Ko NMUKHOTUYECKNe W AereHepaTuBHO U3MEHEHHbIE
OMyXOreBble 3NEMEHTbI, NMPEUMYLLECTBEHHO BOKPYT He-
KpoTuyecknx oyaroB. OnpenensieTca 4OCTaTouHO MHOTO
KIeTOK B COCTOSIHWW anonTo3a (KapuomnuKHO3 1 Kapuopek-
cuc). KneTku B COCTOSIHAM MUTOTUYECKOTO pasfeneHuns
penkvi, py 3TOM MUTO3bI — natonornyeckme. CocyamncTbin
PUCYHOK HEBLIPA3WTENbHbINA, 06pa3oBaH cocyaamm npe-
MMYLLIECTBEHHO MEKOro kanubpa, ¢ SBneHnsMn cTasa u
MENKUMM auanenesHbIMy reMopparvsivMu, UIMEHHO B 3THX
30HaX BbISIBIISANM O4ark HEKPO30B U MerKue KUCTbI pac-
naga. B HekoTopbIx HabmogeHmsx MB Takoro ructotuna
BCTPEYAKOTCS Y4aCTKM CO 3HAYUTENBHO BbIPAXKEHHBLIM
KNETOYHBbIM MONIMMOPU3MOM, Takue OnyXonu Mo Kre-
TO4YHOMY COCTaBy HamoMuHaloT rnmobnacTombl. Hapsgy
C OMyX0oneBbIMUW KIeTkamu CpeaHen BeNWYMHbI C sapamu
OKPYr0-0BasibHO HeNpaBuibHOM (HOPMbI BCTPEYAOTCS
6ornbLuKe, a MHOAA FMraHTCKUE MHOrOsiBepHbIE KNeTku. Ha
y4JacTkax C KNeTOYHbIM NonMMopdu3MoM onpeaensioTcs
HebonbLLNE HEKPOTUYECKME oYary ¢ hopMMPOBaHNUEM
ncesgonanucagos. Cocyabl onyxonu — C akTMBaumen n
runepnnasuein SHOOTENUs, C o4aramMmn KpOBOUSMUSIHWIA.
[Onsa atux HabnogeHuin Gbino xapakTepHo GonbLuoe Ko-
NNYECTBO MUTO30B (puc. 3).

BapvaHT MB c BblpaxeHHON HOAQYNSIPHOCTbIO — 59
HabmogeHnn (31,2 %) xapakTepru3oBanmcb YepeaoBa-
HMEM 30H CO 3HAYUTENbHO BbIPAXEHHBIM KIETOYHBLIM
MonMMop3MOM 1 30H NponMdepaLyivi MENKOKMNETOUHbIX
nMdoumTonofobHbIX Meaynnobnactos. CteneHb passu-
TWS CTPOMBI TaKkKe HepaBHOMEPHAs, B pesynsrare Yero
onyxorb npuobpeTaeT y3nosaryto ByrpucTyio CTPYKTYpy
1 Ha BonbLUEM MPOTSHKEHUN UMEET YCIOBHYIO TPaHWLYy
(puc. 4).

3HayeHne MUTOTUYECKOTO W MponmdepaTnBHOro
nugekca (MM no nokasatensmM MMMYHO3KCMpecun ¢
aHtuTenamu Ki-67 Ha maTepuane nepsbix onepauui
konebanocb ot 17,9% no 42,3% (M+m 29,54+2,32),
megmaHa coctaBuna 32,15: y feten MnapLuero Bospacta
(o 5 ner) 18,1-39,6 % (30,14 +2,75), megnaHa — 34,5.

Poct MB — MHBa3VBHO-MHMUNETPATVBHBIN, LUMPUHA
30HbI MHGUNBTPaLMK MOXET ObiTb GOMbLLE UMK MeHbLLE
BbIP2XXEHHOWN, NMO3TOMY rpaHuLibl ONYXONEBOro yana npu
BM3yanbHOM MaKpOCKOMMYECKOM MCCRefoBaHWN UMET
HEYETKME rpaHuLibl. 30HbI HEKPO30B Y reMopparumn noayvép-
KVBaIOT rpaHmLly nHBauu. OgHako B cryyasix MHBaswv aHa
YEeTBEPTOrO Xenyao4ka rmybuHa, Kak npaBusio, 3HaYMTENb-
Hasi, 40 2 MM, a TVM UHBA3UW — UHTEPCTULMANbHBIN. [aH-
Hoe 06CTOATENBCTBO AeNaeT HEBO3MOXHbIM paayKanbHoe
yZaneHve onyxonu Takoro Thna HoBoobpa3oBaHuin. JTo
MOATBEPXKAAETCA U MUKPOCKOMUYECKUM UCCIe[0BaHNEM,
KOrfla OKa3bIBAETCS, YTO OMyXOrEBble KMETKM MPOHMKAOT
B MO3rOBO€ BELLECTBO, KOTOPOE OKPYXaeT OnyXorb, Ha
HebonbLuyto rnybuHy, unu rmybokoe anddysHoe npo-
pacraHve (puc. 5-8). lNpv npopacTaHum Onyxonu B Msrkue
MO3roBble 060MI04KM NOCTEaHNe TEPSOT CBOK Mpo3pay-
HOCTb, 3HAUNTENBHO YTOMLWAKTCS (pUc. 7).

B cpoke go 30 gHen nocne yganeHus onyxonu
ymepno 49 (7,5%) petent. OCHOBHOW MPUYMHON CMEpTH
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ObInM HapacTarLWii OTEK CTBOMA FONIOBHOTO Mo3ra — Y
32 BonbHbIX, KPOBOU3NUAHME B OCTaTKK onyxonu —y 11,
BHEMO3IOBbIE OCIIOKHEHS — Y 6. YETkas koppensLyoHHas
CBS13b YCTAHOBMNEHa MexAy nokasaTensmMy netanbHoCTv
paaMKanbHOCTLI0 XMPYPrMyeckoro BMeLLATeNnbCTBa: Npu
TOTanbLHOM yaaneHun oHa coctasuna 6,2 %, cybToTans-
HOM — 12,2 %, YacTniHOM — 44,1 %. [pu 3TOM, N0 AaHHbIM
1“ccnenoBaHui, NPoBEAEHHBIX M Ony6BrMKoBaHHbIX paHee
[6,7], 3a nocnegHne 10 net aTOT MoKa3aTenb CHU3UMCA
10 6%.

KomnnekcHoe neveHne MbE mo3sxeuka nocne onepa-
LMV y feTen cTaplLue 3 neT BKIoYaro nonvxummoTepanmio
1 0bryyeHue BCero akcuca B COOTBETCTBIM C NPOTOKONamm
HIT-91, HIT-2000, P-HIT 2000-BIS4, PO/02-04, SKK 92-
00. fletsim B BO3pacTe A0 3 NeT NPOBOAWIY XVMUOTEPaNHI0
B cooTBeTCcTBMM ¢ npoTokoniom MET-HIT 2000-BIS4. m
BBOAWNM kapboONnaTuH 1 3TON03nA, a NPy «NO3UTUBHOM
OTBETE» — [JOMOSHUTENBHO TUOTEPY M LMKIOgocdaH.
MpogomKkeHHbIA POCT ONYXONW UMK MeTacTas3MpoBaHMe
ObInn KOHCTaTMPOBaHbI y 167 NauyeHTOB, B OCHOBHOM B
nepsbIii rog (63,7 %) nocne onepauuu, B nocrneaytoLime
rofbl 3TOT NOKa3aTeNb 3HAYUTENBHO CHUXAICS: BO BTOPOM
rog — A0 22,5 %, Tpetuii — ao 7,5 %, natbii — go 6,2 %.

Mpy aHanu3e nokasatenen BbHKMBAEMOCTU B 3aBW-
CVYMOCTM OT PaAMKanbHOCTY onepaumn 1 06bEMa agbio-
BaHTHOW Tepanuu o6HapyXeHbl MHTEPECHbIE AaHHbIE.
lMocne ToTanbHOro 1 cy6TOTanbHOrO yaaneHUs onyxonm
OHV CYLLIECTBEHHO HE pasnnyanicb. HeraTmBHbIM NPOrHO-
CTWUYeCKM (haKTOPOM ObISIO TOMBKO YaCTUYHOE yaaneHe
Onyxonu.

Herb3s He 0TMETUTb, YTO [MaBHOE HOBOBBEAEHME HO-
BOW pegakumm knaccudmkaumm BO3 onyxonen LIHC — He-
00X0AMMOCTb OnpeseneHunst MONEKySPHO-TEHETUMECKOTO
noZTMNa onyxonu Mpu nocTaHoBke auarHosa [1]. 3To,
6€e3yCroBHO, 3HA4NTENbHbIV LLIAr Ha NYT NepCoHanM3aLum
1 ONpeaeneHuns TakTUKL NEYeHNst v MPOrHo3a B PYTUHHON
npakTuke, Ho Npobrnema NOTOYHOW MMCTONOrUYECKON
ONarHOCTUKN — OTCYTCTBUE LUMPOKUX TEXHONMOTMYECKNX
BO3MOXHOCTEN. OCHOBHAsi pekoHCTpyKums rpynnbl MB
oTnnyaeTcs 0bbeanHeHeM B onpenenéHHble Moreky-
NSIPHO-TEHeTNYeckne PopMbI.

BbiBoAbI

1. B criiyyasx uHBaaum onyxonu rinybuHa npoHWKHOBe-
HWSt U ECTPYKLMM MO3rOBOTO BELLECTBA JOCTUTAET 2 MM,
a TMN MHBA3WM — MPEUMYLLIECTBEHHO UHTEPCTULMANBHBI.

2. MNpu aHanu3e nokasaTenen BbPKMBAaEMOCTY B 3aBU-
CVYMOCTM OT PaaMKanbHOCTY onepaumn U 0b6bEMa agbio-
BaHTHOM Tepanuu 0BHapYXEHO, YTO MOCIIE TOTarbHOM 1
cy6TOTanbHOrO yaaneHWs Onyxomnit OHU CYLLEECTBEHHO He
pasnuyanuce. HeratmBHbIM NPOrHOCTUYECKUM (DAKTOPOM
ObINI0 TOMBKO YaCTUYHOE yAaneHue OMnyXoru.

3. Y pgeten mnapuwero BodpacTta nokanusauus Mb
MO3BOJIAET Yallle OCYLLECTBNATb UX PaayKanbHoe yaane-
HMe, HO OTHOCUTESBbHO Bonee BbICOKasi YacToTa YacTuy-
HOTO YAarneHWs, paHHEro MeTacTasnpoBaHUs U HEMOMHbIN
00bEM afbloBaHTHOM Tepanuu (6e3 Ny4eBoro neveHust)
HUBENWPYIT BRWSIHWE PafuKanbHOCTU BMeLllaTenbCcTea
Ha nokasarenu o6LLen 1 6e3peLanBHON BbKMBAEMOCTH.

4. Mpy MB mo3xeyka y aeTen onpeaensowmm dak-
TOPOM ANUTENBHOCTU BbLKMBAHMS SIBMSETCS CBOEBPEMEH-
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HOCTb 1 0OBbEM a[IbOBAHTHOM TEPANUK, YTO KOPPENMpyeT
C BO3pacTOM MaLEHTOB.

5. CBOAHbIE AaHHble BbRKMBAEMOCTH pa3HbiX BO3-
pacTHbIX rpynn y aeten ¢ MB 3a nepwog 1993-2013 rr.
LEMOHCTPUPYHOT TEHAEHLMIO CHUXEHWS! NeTanbHOCTU U
YBENUYEHUS CPOKOB 0OLLIEN BEKMBAEMOCTW. [1TUNETHASA
BbIKMBAEMOCTb cocTaBuna: 3a nepuog ¢ 1993 no 1999
rog — 21,1%; ¢ 2000 no 2006 rog — 27,7 %; ¢ 2007 no
2013 rog — 35,4 %, 4TO CBMAETENBLCTBYET O MOBbILIEHWN
KayecTBa MeYeHns aToN KaTeropuy NaLMeHToB.
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In is known, that one of the main regulators of the blood pressure (BP) is hypothalamus. The efficiency of the BP regulation in
a changeable environment is dependable on its coherence and coordination. This intrahypothalamic coordinator is an arcuate
nucleus. One of the main conditions of the proper neuronal function is combination of their functional stability and plasticity,
which is strictly dependable on adequate blood supply, metabolic and trophic processes. One of the key regulators of the above
mentioned features is nitric oxide (NO).

The purpose was to establish the pathogenetic link of NO synthases isoforms imbalance in Arc of hypothalamus with formation
of hypertension in etiologically different models of essential hypertension (SHR) and endocrine-saline model (ESM).

Materials and methods. Study was conducted on 48 mature male rats with weight of 250-270 gram and age of 13—14 months,
which were allocated into 3 experimental groups of 16 animals: the 1%t group was control with Wistar rats; the 2" group comprised
of Wistar rats with ESM and the 3 was made of SHR.

Results. Formation of the hypertension in ESM and SHR rats led to similar changes of the pattern of NOS isoforms expression.
We found the significant increase of the IRM content to nANOS and iNOS, but decrease to eNOS. In the same time, the constitutive
isoforms concentration (NNOS and eNOS) was significantly lower compared with control group, and iINOS concentration in both
groups with hypertension was higher than in control group (6 % and 9 %, p<0.05, respectively).

Conclusions: In rats with normal BP in Arc, the most expressed NOS isoform was the endothelial one. We found the typical
changes in the pattern of the NOS isoforms allocation. We also found the increase of the content of all isoforms with the decrease
of the concentration of constitutional ones (NNOS and eNOS), but the increase of the INOS concentration.

MarepH ekcnpecii isopopm NOS B apKyaTHoMy AApi rinoTaramyca
Npu eKcnepuMeHTaAbHIW apTepiaAbHil rinepTeHsii

0. M. KonecHuk, O. B. laHueBa, C. B. TilLeHko

Bigomo, L0 0CHOBHUM LieHTpanbHUM perynsaTopoM apTepiansHoro Tucky (AT) € rinotanamyc Ta ioro sapa. Big snaromkeHocTi
Ta CKOOPAMHOBAHOCTI iXHIX AiN 3anexatnme epeKkTUBHICTb perynsuii aptepianbHOro TUCKY B YMOBAX, LLO 3MIHIOKOTLCA. Takum
BHYTPILUHbOTINOTaNami4H1M KOOPAMHATOPOM € apkyaTHe sApo. Baxnneoto yMOBOKO edheKTUBHOCTI pobOTH HEMPOHIB Y CTPYK-
Typi € NOEAHaHHS PYHKLOHANBHOI CTabiNbHOCTI 3 NNACTUYHICTIO HEMPOHANBHIX NPOLIECIB, LU0 3a6e3neYyeTbCs afekBaTHUM
KpoBOMoCTa4YaHHsM, 0OBMiHHUMK Ta TPodhiuHMMK npouecamu. OaHUM i3 KITHOYOBUX PErymnSTOPIB ONUCaHWX BULLE NPOLECIB Y
LIHC € okcug asoty (NO).

MeTa po60TH — BCTAHOBUTW NaTOreHETUYHUI 38’30k AncbanaHcy isocdhopm NOS B ApA rinotanamyca 3 hopmyBaHHsM ap-
TepianbHoi rinepTeHsii npy eTionoriyHo piHKX ii Mogensx — eceHuianbHin (Lwypu NiHii SHR) Ta eHaokpuHHO-conbogin (ECT).

Matepianu Ta meToaum. [locnipxkeHHs 3aincHunm Ha 48 ctateBo3pinux Lypax-camusx macoto 250270 r, Bikom 13—14 micsuis,
sIki Gynv NoAinNeHi Ha TpW ekcrnepUMeHTanbHi rpynv Mo 16 TBapUH Y KOXHIN: 1 KOHTPONbHa — Wypw nikil Wistar, 2 — wypw ninii
Wistar 3 eHL,OKpUHHO-CONBOBOK MOAENHO rinepTeHsii; 3 — wypu NiHii SHR 3i cnoHTaHHOO rinepTeHsieto.

Pesynisratn. Cchopmosana Al y wypis nikii SHR i ECIT npusBogmna o ogHakoBMx 3MiH y natepHi ekcnpecii isopopm NOS.
CnocTepiranocs BiporigHe 36inbLueHHs BmicTy IPM o nNOS Ta iNOS, ane 3HuxeHHs ioro 1o eNOS. Mpu LboMy KOHLEHTpalii
KOHCTUTYTUBHWX i30cpopMm hepmeHTy NNOS Ta eNOS cTaBanm BiporigHO HUKYMMMU, HiX Y KOHTpON, @ koHueHTpauis iINOS B
o6ox rpynax 3 A" nepesuLLMna 3Ha4YEHHS LLYPIB i3 HOpMaribHUM apTepianbHumM Tuckom Ha 9 % (p<0,05) y SHR i B wwypis 3
ECI—Ha 6% (p<0,05).

BucHoBkW. Y LypiB i3 HOpManbHUM apTepianbHiM Tuckom B ApA rinotanamyca Hambinbl npeacTaBneHoo 3 i3ohopm e
eHpoTenianbHa opma epmeHTy. Mpu pisHMX 3a eTionoriyHuM hakTopom Al (eceHuianbHa abo eHIOKPUHHO-COMNbOBA) B
ApA rinoTanamyca cnocTepiratoTbCst OAHOTUMHI 3MiHK B natepHi poanoginy izocdopm NOS. XapakTepHo 30inbLUeHHs BMICTY Y
CTPYKTYpi Apa BCiX TpbOX (hOpM (HEPMEHTY 3i 3HKEHHAM KOHLeHTpauii IPM go koHcTuTyTMBHMX i30dpopm NNOS Ta eNOS,
ane 36inbweHHam ii 4o iNOS.

MatTrepH akcnpeccuu usopopm NOS B apkyaTHOM AApe rMnoTaramyca
NpyY 3KCNEePUMEHTaAbHOM apTepUaAbHON rMNEPTEH3UN

10. M. KonaecHuk, O. B. laHuyeBa, C. B. TULLEeHKO

13B€CTHO, 4TO OCHOBHbIM LIEHTParbHbLIM PErYNSTOPOM apTepuanbsHoro AasnexHus (ALl) sBnsieTcs runotanamyc v ero sgpa. Ot
COrMacoBaHHOCTU U CKOOPAMHUPOBAHHOCTM X AeNCTBUSA OyaeT 3aBuceTb 9hPeKTUBHOCTL perynsaunn ALl B M3MEHSIIOLLMXCS
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ycroBusix. TakuM BHyTpUrMMoTanamMmmyeckum KOOPAMHATOPOM SBRSIETCS apkyaTHoe siApo. BaxHbiM ycrnoBuem apdekTmBHO-
CTV paboTbl HEMPOHOB B CTPYKTYPE SBMAETCA COMETaHWE (PYHKLUMOHANBHON CTAabUMBHOCTY C NMACTUMHOCTbLIO HEMPOHATbHbIX
npoLeccoB, YTo obecneunBaeTcst afekBaTHbIM KpoBOCHabxeHeM, 0BMeHHbIMU 1 Tpodnyeckumm npoueccamu. OpHUM 13
KIKOYEBbIX PErynsTopoB BbilleonucaHHbIx npoueccos B LIHC asnsetca okeng asorta (NO).

Llenb paboTbl — yCTaHOBUTL NATOrEHETUYECKYH CBA3b AncbanaHca nsodopm NOS B ApS runotanamyca ¢ hopMUpOBaHNEM
apTepuanbHON MMNepTeH3nn Npy 3TMONOMMYECKN Pa3HbIX €€ MOZENsAX — 3CCEeHUManbHON (Kpbichbl NMHMM SHR) 1 3HAOKpYH-
Ho-conesow (ACI).

Matepuanbl u metoabl. VccnenosaHue Bbino npoBedeHo Ha 48 nornoBo3penbix Kpbicax-camuax maccon 250-270 r, Bo3-
pacT — 13—-14 mecsueB, KoTopble ObinM pasaeneHsl Ha TPU SKCNEPUMEHTarbHbIE TPYNMbl MO 16 XMBOTHBLIX B KaXaoM: 1 KOH-
TponbHas — Kpbicbl nnHUKM Wistar, 2 — kpbicbl iHMK Wistar ¢ 3HAOKPUHHO-CONEBON MOAENbI0 TMNEPTEH3NN; 3 — KPbIChI MUHUN
SHR co cnoHTaHHON runepTeHsnen.

Pe3ynkratbl. ChopmupoBaHHas Al y kpbic iuHMM SHR 1 ¢ OCI™ nprBoamna kK 0gHOTUNHBIM U3MEHEHUSM B NATTEPHE 3KC-
npeccun nzocopm NOS. Habntoganock goctoepHoe yeenuderne copepxanus MPM k nNOS 1 iNOS, Ho cHuxeHve ero k
eNOS. [Mpu 3TOM KOHLEHTpaLMK KOHCTUTYTUBHBIX M3ochopMm hepmeHTa NNOS 1 eNOS cTaHOBWUNUCH AOCTOBEPHO HUXKE, YeM
KOHTPOMb, a KoHueHTpauus iINOS B obenx rpynnax ¢ A" npesbicuna 3HaveHus Kpbic ¢ HopmanbHeiM ALl Ha 9 % (p<0,05) y
SHR 1y kpeic ¢ 3CI — Ha 6 % (p<0,05).

BbiBoabl. Y kpbic ¢ HopmanbHbiM ALl B ApA runotanamyca Hanbonee npeacTaBneHHomN 13 n3odhopm SBnseTcs sHaoTenmans-
Hast hopma hepmeHTa. Mpu pasHbIx No aTronornydeckomy daktopy Al (ScceHUmanbHas unu 3HAOKpPUHHO-coneBast) B ApA
runoTanamyca HabniogatoTCs OQHOTUMHBIE U3MEHEHNS B NaTTepHe pacnpeaeneHus nsodopm NOS. XapakTepHo yeennyeHme
cofepxaHus B CTPYKTYpe sapa BCex TpEx hopm hepMeHTa CO CHIKEHEM KOHLeHTpaLmn IPM K KOHCTUTYTUBHBIM M30odopMam

nNOS 1 eNOS, Ho yeennyernem eé k iNOS.

It is known, that hypothalamus is one of the main central
regulators of the blood pressure (BP) [1]. Agreat number of
its nuclei are involved in this function: ventromedial, para-
ventricular, supraoptic, periventricular, and arcuate (Arc)
nucleus [2]. The BP regulation in changing conditions is
dependable from coordination and consistency of these nu-
clei. The intrahypothalamic coordinator is arcuate nucleus
[3]. Due to the topographical features and the abundance of
the projections to other nuclei, this structure is considered
as integrative and commutative center, which maintains
interaction of both intra- and extrahypothalamic structures,
which regulate autonomic function. Peruzzo called Arc the
“window to hypothalamus” [4]. The important precondition
of the effective neuronal activity is the combination of
functional stability and plasticity provided by the adequate
blood supply, metabolic and trophic processes [5].

It is proved for now, that one of the key regulators of
the processes stated above in central nervous system
(CNS) is nitric oxide (NO) [2,5,6]. There are data about
the NO involvement into the sympathetic regulation,
neurotransmission, vasodilation and apoptosis induc-
tion [2,6,7]. The implementation and direction of the NO
effects depends not only on the amount and place of
its synthesis, but also on the enzyme isoform mediated
this synthesis. There are three isoforms of NO synthas-
es: neuronal (nNNOS), inducible (iNOS) and endothelial
(eNOS). Thus, nNOS modulates a lot of physiological
processes including learning, memory formation, and
neurotransmission. Additionally, there are data about the
involvement of nNNOS into central BP regulation [8—10].
eNOS is a powerful vasodilator, also well-known inhibitor
of platelets adhesion and aggregation, thus playing an
important role in adequate blood supply [11]. In CNS,
iNOS produced by activated macrophages and glial cells
provides the toxic effect on microorganisms and tumor
cells, but in the case of hyperactivity it also induces
apoptosis and necrosis [12,13]. Thus, it was proved the
NO produced with the iINOS activity causes peroxyni-
trite-mediated neuronal apoptosis [12-14].
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We assume the change of the balance of NOS iso-
forms in the Arc may lead to violation of central hypothala-
mic domain of BP regulation and, probably, to the formation
and development of hypertension (HT).

Considering stated above we believe that deep and
detailed study of the NOS isoforms balance in Arc in HT
caused by different factors will contribute to understanding
the pathophysiological mechanisms of HT formation and
to the search of new molecular targets of antihypertensive
therapy.

The purpose of our study was to find out the patho-
genetic link between the NOS isoforms imbalance and the
formation of hypertension in etiologically different models:
the essential in spontaneously hypertensive rats (SHR)
and endocrine-saline model (ESM).

Materials and methods

Study was performed on 48 mature male rats with weight
of 250-270 gram in age of 13—-14 month, which were
allocated to 3 experimental groups of 16 animals: the 1
control group comprised of Wistar rats; the 2 consisted
of Wistar rats with endocrine-saline model of hyperten-
sion; the 3 group — of SHR. Experiment was performed
according to the national “General ethical principles of
the animal experiments” (Ukraine, 2001), concerted with
Council Directive 2010/63/EU of the European Parliament
and of the Council of 22 September 2010 on the protection
of animals used for scientific purposes.

For modelling of ESM the Wistar rats were treated with
prednisolone intramuscularly at 7 o’clock in dose of 2 mg/
kg and at 20 o’clock in dose of 4 mg/kg during 30 days
combined with the force watering with 5 ml of saline (2.3 %).
From the beginning of the experiment and each 7 days
we performed the BP assessment using the non-invasive
system BP-2000 (Visitech Systems, USA). Rats of the
15t group showed the systolic pressure of 110+5 mm Hg.
The 2™ group showed 110+5 mm Hg at the beginning of
experiment, 145+5 mm Hg on the 7" day and 165+5 since
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21 days of the modelling. The systolic pressure in the 3
group was 165+5 mm Hg.

The object of the study was hypothalamus of experi-
mental animals. We performed the immunofluorescence
assessment of the NOS isoforms expression in serial
paraffin-embedded slices, which were incubated with
rabbit IgG (Santa Cruz Biotechnology, USA) to nNOS,
iINOS and eNOS, respectively in dilution of 1:200. Then
slices were incubated in plastic chambers during 24
hours (T=+4 °C), then we applied mouse anti-rabbit IgG
conjugated with FITC (Santa Cruz Biotechnology, USA) in
dilution of 1:200 and incubated them 2 tweis (T=+37 °C)
during 45 minutes, and then covered them in glycerol/FBS
(9:1). The specificity control was performed as described,
but with previous application of blocking peptide to the
corresponding antibodies in dilution of 1:50.

The assessment of immunofluorescence was per-
formed in ultraviolet spectrum of emission 390 nm using
38HE light filter with high emission (Carl Zeiss) in Axioscope
microscope (Carl Zeiss). The images obtained using 8-bit
camera AxioCam-ERc5s (Carl Zeiss) were analyzed with
ImageJ in interactive way. We marked the regions of interest

in the field of view of 15 000 um?, where we calculated the
contain of the immunoreactive material (IRM) in conditional
units ofimmunofluorescence (U,) as well as IRM concentra-
tionin 1 um?(U,/ ). We assessed no less than 200 areas
of view in each series. The obtained data was analyzed in
EXCEL-7.0 (Microsoft Corp). We counted the mean and its
standard error. With the aim to assess the differences in the
study results we used Student’s t-criterion with evaluation
of significant differences according to Student’s tables.
Statistically significant difference was considered at p<0.05.

Results and discussion

During the immunofluorescence analysis of hypothalamus
of rats with topographic identification of anterior hypotha-
lamic field [15] we found that IRM to NOS isoforms were
allocated predominantly in dorsolateral of Arc diffusely in
neuronal cytoplasm and axons. High intensity of fluores-
cence was found in granules of IRM in neurons of control
group and ESM on the periphery of cytoplasm and in
axons (Fig. 1-3), whereas in SHR we found no granules
to nNOS (Fig. 1B).

Fig. 3. Pattern of the INOS expression in neurons of Arc in Wistar (A), SHR (B) and ESM (C). Indirect immunofluorescence, 400x. Arrows show IRM to nNOS.
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After the statistical analysis of the expression of NOS
isoforms in control group we found that the highest figures
of IRM contain and concentration were for eNOS. The
lowest IRM contain was for n(NOS compared with eNOS
and iNOS (45.8 % and 24.7 % respectively, p<0.05). The
lowest IRM concentration was found for iNOS (Table 1).

Hypertension in rats of SHR and ESM groups leads
to the same type of changes in the expression pattern of
NOS isoforms. We observed significant increase of IRM
concentration and contain both to nNOS and iNOS, but
decrease to eNOS (Table 1). The concentration of consti-
tutive isoforms of NANOS and eNOS were significantly lower
than in the control group, and INOS concentration in both
hypertensive groups were higher than in Wistar (9 % for
SHR and 6 % for ESM, p<0.05, Table 1).

Comparison of the NOS isoforms expression in SHR
and ESM groups showed the absence of significant of IRM
contain of all isoforms, whereas the IRM concentration
to nNOS was significantly lower (4 %, p<0.05) in ESM
compared with SHR (Table 1).

The predominance of the eNOS expression in Arc
seems to be logic and expected. It is well known, that the
main role of its isoform is local production of vasodilative
NOS [5], which is necessary for the regulation of cerebral
blood supply and neuroptrophic processes [5,6].

The fact of the same type changes of the expression
of all isoforms in etiologically different hypertension be-
came discussible. Both in essential and endocrine-saline
models we found increase of both neuronal and inducible
isoforms. However, in majority of clinical and bench studies
the another consistent pattern was found: the forms of hy-
pertension were accompanied with the decrease of activity
and contain of constitutive isoforms and with the increase
of iINOS [16,17]. We believe in could be explained with
short term and absence of affection of target organs in our
experiment. Additionally, the prevalence of INOS isoform
was found also in our data, and the concentration was
only higher iniNOS, and constitutive ones were decreased
(Table 1). Finally, due to features of functioning, vasculariza-
tion and innervation of hypothalamus [2—4] we assume that
higher contain of all the isoforms in hypertensive rats, and
first of all, the constitutive ones, are compensatory with aim
to provide adequate blood supply and interneuronal interac-
tions and plasticity [5], whereas the INOS hyperexpression
is pathologic and provides the induction of nitrosative and
oxidative stress, exhaustion of antioxidant defense, leads
to violation of DNA reparation mechanisms and to the neu-
rodegeneration progression [18-20].

Conclusions

1. In normotensive rats, the most predominant form of
NOS in Arc is endothelial.

2. In etiologically different hypertensions, there are
the same type changes in the expression pattern of NOS
isoforms to be observed in Arc. The increase of contain
of all the isoforms with the decreased concentration to
constitutive isoforms but the increase of INOS s typical.

Perspectives. We plan to study the features of
expression of pressor and depressor neuropeptides in
Arc and find out the pathogenetical link of their state with
hypertension formation.
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Table 1. Indexes of the expression of NOS isoforms in Arc in rats of experimental

groups (M+m)

Expression figures Groups

Wistar, n=16 SHR, n=16 ESM, n=16
nNOS
IRM contain, U, 967.7+21.3 1304.5+16.7" 1272.6+18.4'
IRM concentration, U/, 2 78.6+1.8 73.3£1.2 70.2£0.9'2
iNOS
IRM contain, U, 1207.5+25.1 1371.3+26.1' 1395.4+15.3'
IRM concentration, U/, 2 745£1.7 81.6£1.7 78.8£0.9'
eNOS
IRM contain, U, 1410.1+46.4 1289.77£18.1" 1296.7+20.5'
IRM concentration, Uw/um2 80.9+2.6 73.3x1.1" 729+1.2

" significant differences (p<0.05) compared with control group;
2 significant differences (p<0.05) compared with SHR group.
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3aneXHiCTb eAEKTPUUYHOI eKTONIYHOI aKTUBHOCTI cepus

BiA HaAMipHOI Baru Tiaa y XBOPUX Ha rinepToHiuHy XBopoby
B NOEAHAHHI 3 ilLeMiuHO0 XBOpPo6o1o cepus

(3a AaHMMK p060BOro MoHiTopyBaHHsA EKI)

B. B. Cusonan?, A. 0. Kypineup?, H. €. AobpoBonbcbka?, B. A. MaTtcanaeBat

3anopisbKknit AepXaBHUIN MEAUUHUI YHIBEPCUTET, YKpaiHa, 2KY «6 MicbKa AikapHsi» M. 3anopixxs, Ykpaita

OXWpiHHS, apTepianbHa rinepTeHsis Ta ilwemis Miokapaa BHACiZOK aTepocKneposy BiHLEBWX CyOWH — HaWMoLMpeHila
kombiHaLis natonoriyHmx cTaHis. MopyLeHHaM puTMy (3a BUHATKOM ibpunauii nepeacepab) Y XBOPUX Ha OXUPIHHS Ha TR
apTepianbHoi rinepTeHsii y cnonyyerHi 3 IXC HagaeTbca HeAOCTaTHLO yBaru.

MeTa po60TH — 3'siCyBaHHs BNNMBY HAAMIPHOI Macy Tina Ha eKToniYHy enekTPUYHY aKTUBHICTb CEPLIS Y XBOPUX Ha MNEPTOHIYHY
XBOpPOOY 3 CynyTHBOO iLLIeMiYHOK XBOpObOIo cepus (3a AaHMMK ODOBOTO MOHITOPYBaHHS CEPLEBOTO pUTMY).

Matepianu Ta Mmetoau. [1o gocnimkeHHs 3anyuunu 91 xBoporo Ha rinepToHiuHy xsopoby Il ctagii, I ctyneHs 3 cynyTHboto IXC
Bikom 41-60 pokis, cepeaHiit Bik —51,23+5,30 poky (4onosikis — 69 %). 3anexHo Big iHAeKCy Macy Tina nawieHTiB No4inunm Ha
2 rpynu. lo nepuoi Bkmtounnn 70 navieHTis Bikom 53 (48; 57) pokw (38 % 4onoBikiB), siki Manu iHAekc macu Tina noHag 25 kr/m?
(40 (44 %) xBopux i3 HagmipHoto Baroto Tina Ta 30 (33 %) xBopux 3 oxuMpiHHAM). [lo Apyroi rpynu Bkroumnn 21 (23 %) xBoporo
Bikom 50 (47; 54) pokiB 3 iHaekcom Macu Tina Big 18,5 kr/m? po 24,9 kr/m2. ['pynu Gynu 3icTaBHi 3a BikoM, CTaTTHO.

Pe3ynkratu. Mpynu xBopux Manmu BiporigHi po3bixHOCTI 3a nokasHukamu macu Tina (90 (80; 100) kr npotun 69 (61; 73) kr,
p=0,001), ingekcy macu Tina (29,2 (26,6; 32,70 kr/m? npoTu 23,4 (22,4; 24,2) kr/m?, p=0,001). OgHak rpynu XBOpKX He po3pis-
HSUCb 3a nokasHukamu pocty (173,86+8,73 cm npotn 170,95+8,81 cm, p=0,19). XBopi Ha rinepToHi4HY XBOpOOY, NoeaHaHy
3 IXC i HagMipHOK Macoto Tina/oXMUPIHHAM, Manu BiporigHo GinbLUy KinbKiCTb XBUNWH enesaLii cermeHTa ST 3a 400y, Hix XBOpi
3 HopmarnbHot macoto Tina (12 (2; 180) xe npotu 7 (2; 169) xB, p=0,05). BusiBneHo 3BOPOTHUI KOPENSALINHWIA 3B’A30K MiX
KIiNbKICTHO LLTYHOYKOBMX eKcTpacucTon 3a goby Ta cepeaHbonobosoto YCC (r=-0,5148; p=0,002), cepenHboto YCC 3a aeHb
(r=-0,4839; p=0,004), cepeaHboto YCC 3a Hiv (r=-0,4063; p=0,019); Ta NpsMUIA KOPENALIAHIIA 3B'A30K MiXK KINbKICTHO LUAY-
HOYKOBYX ekcTpacucTon 3a Aoby Ta Bikom (r=0,2880; p=0,047); kinbKiCTIO HAALLNYHOYKOBUX eKCTpacucTon 3a Joby Ta pocTom
(r=0,3073; p=0,034); KinbKicTI0 HaZLLNYHOYKOBUX eKCTpacucTon 3a Aoby Ta Baroto (r=0,3271; p=0,023); cymapHOIo KinbKicTo
eKCTpacuCTon (HaALLMYHOUKOBUX i LNYHOUKOBYMX) 3a 400y Ta Bikom (r=0,3415; p=0,018); cymapHoto KinbKicTio eKCTpacucTon
(HapLNYHOYKOBKX i LLYHOYKOBMX) 3a Aoby Ta poctoM (r=0,3620; p = 0,011).

BucHOBKW. Y XBOpWX i3 HAZAMIPHO Baroko Tina/oXUpiHHAM Ha Ti rinepToHIYHOI XBOPOOM 3 cynyTHBO IXC 30inbLueHHs Kinb-
KOCTI LLIMYHOYKOBMX ekcTpacucTon 3a Aoby acouioeTbes 3 Gpaamkapieto Ta 3anexuTb Bif Biky, a KinbkiCTb HaZLLMYHOYKOBYX
eKkcTpacucTon 3a foby 3anexuTb Big pocTy Ta Baru. EKTONiYHA enekTpuyHa akTUBHICTb Y XBOPUX i3 HaaMipHOO Barow Tina/
OXMPIHHAM Ha TNi riNepTOHIYHOI XBOPOOM i3 cynyTHLO IXC acoLjtoeTbes 3 iLeMiyHMMK 3MiHaMK Miokapaa, ane He 3anexuTb
BiZ iHOEKCY Macy Tina.

3aBMCUMOCTb IAEKTPUUECKOW IKTONUUECKOM aKTUBHOCTHU cepaLa
0T U36bITOUHOrO Beca TeAa Y 60AbHbIX FTHNePTOHUUYECKON HOAE3HbIO B COYETAHUU
¢ Uwemuyeckon 60Ae3HbIO cepala (N0 AAHHbIM CyTOUHOro MoHuTopupoBaHua JKI)

B. B. CuiBonan, A. 0. Kypuneu, H. E. AobpoBonbckas, B. A. MatcanaeBa

OxupeHue, apTepuanbHas rMnepTeHsmus 1 UWEeMIst MUoKapaa BCeACTBUE aTepoCKIepo3a KOPOHAPHbIX COCYA0B — Hanbonee
pacnpocTpaHéHHast KOMBMHALWS NaTONOrMYeCcKMX COCTOSIHUIA. HapyLueHusiM puTtMa (3a uckriodeHnem onbpunnsumm npeacep-
v y BonbHbIX OXMPEHMeM Ha hoHe apTepuanbHoi rmnepTeH3um B codetannm ¢ VIBC yaensietca HegocTaTouHO BHUMAHMS.

Llenb pa6oTbl — BbISICHEHWE BMUSHUS M3BLITOYHON MacChl Tera Ha SKTOMUYECKYIO AMEKTPUYECKYI0 aKTUBHOCTbL cepaua Y
GOmNbHbIX TUNEPTOHUYECKOI GONE3HBID C COMYTCTBYHOLLEN ULEeMUYecKo BonesHbio cepaua (Mo AaHHbIM CyTOYHOTO MOHUTO-
PVpOBaHWS CEPAEYHOrO pUTMa).

Marepuanbl n metogbl. B uccnegosanue BkntodéH 91 GonbHoi runepToHudeckon bonestbto |l ctaguw, Il ctenexn ¢ conyT-
cteytowent MBC B Bo3pacTe 41-60 net, cpeanwii BodpacT 51,23+5,30 roga (MyxunH — 69 %). B 3aBucMMOCTM OT nHaekca
Macchl Tena naumeHTsl pasgeneHsl Ha 2 rpynnbl. B nepsyto rpynny BkmtoyeHsl 70 naumeHTos B BospacTe 53 (48; 57) net (38 %
MYXX4WH), KOTOpbIE MMenu uHaekc Macchl Tena bonee 25 krim? (40 (44 %) 6onbHbIX ¢ M3GbITOuHOM Maccor Tena u 30 (33 %)
6onbHbIX C oXupeHnem). Bo BTopyto rpynny Bowwén 21 (23 %) 6onbHol B BospacTe 50 (47; 54) net ¢ uHAeKcoM Macchl Tena ot
18,5 no 24,9 kr/m2. Tpynnbl BbinM CONOCTaBUMbI MO BO3PACTY ¥ NOIY.

Pe3ynkrathbl. [pynnbl 60MbHbIX MMENU JOCTOBEPHbIE pasnuums no nokasatensm maccsl Tena 90 (80; 100) kr npoTus 69 (61;
73) kr, p=0,001), nHaekca maccel Tena (29,2 (26,6; 32,70 kr/m? npoTus 23,4 (22,4; 24,2) kr/m?, p=0,001). Mpynnbl 6onbHbIX HE
pasnuyanuck no pocty (173,86+8,73 cm npotue 170,95+8,81 cm, p=0,19). BonbHble rMNEPTOHNYECKOW GONE3HbIO C ComyT-
crytoLLeit BC v n36bITOYHON Maccoi Tena/oxvpeHneM UMenu JOCTOBEPHO BorbLLee KONMMYECTBO MUHYT NOABEMOB CErMEHTa
ST B cyTKM, Yem BorbHble C HopmanbHon Maccoi Tena (12 (2, 180) muH npotuB 7 (2; 169) MuH, p=0,05). BuisiBneHa obpatHast
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KOppensLVoHHas CBSA3b MEXAy KONMYECTBOM Xenydo4KOBbIX 3KCTPACKUCTON B CyTkv U cpeaHew cytouHon YCC (r=-0,5148;
p=0,002), cpepHeint YCC 3a peHb (r=-0,4839; p=0,004), cpeaHennt YCC 3a Houb (r=-0,4063; p=0,019) n npsmas koppens-
LIMOHHAs CBSA3b MEXMy KONMYECTBOM XeNyA04KOBbIX SKCTpacucTon B CyTku 1 BodpacTom (r=0,2880; p=0,047), konnyecTeom
HapKenyOoo4KoBbIX 3KCTpacmcTon B CyTkn 1 poctom (r=0,3073; p=0,034), Konm4ecTBOM HafKenyA04KOBbIX 3KCTPaCcUCTON B
cyTkv 1 Becom (r=0,3271; p=0,023), CyMmMapHbIM KONIMYECTBOM 3KCTPACUCTON (HaMKENyAO4KOBBIX W XemnyA04KOBbIX) B CYTKM
1 Bo3pacTtom (r=0,3415; p=0,018), cymmapHbIM KONMYECTBOM SKCTPACUCTON (HaMKeNyAOUKOBbIX W XKENYAOYKOBbIX) B CYTKU 1
pocrtom (r=0,3620; p=0,011).

BbiBoAbl. Y 60MnbHbIX C 130LITOYHOM Maccomn Tena/okmpeHnem Ha hoHe rnepToHuYeckoi bonesnu ¢ conytctaytowen BC
YBENMYEHNE KONMYeCcTBa enyao4KoBbIX 3KCTPACMCTON 3a CYTKM accoLmmupyeTtcs ¢ Gpaaukapaveit 1 3aBucuT OT BO3pacTa, a
KONMYeCTBO HaZKeNyd04KOBbIX SKCTPACKCTON 3a CyTKU 3aBUCUT OT POCTa U Beca. JKTONMYECKas aneKTpudeckas akTMUBHOCTb Y
60nbHbIX C U30LITOYHO Maccom Tena/oxmpeHnem Ha hoHe rnepToHuYeckoi 6onesnu ¢ conyteraytoLen MBC accounmpyetcs
C ULIEMWUYECKUMU U3MEHEHWSIMU MUOKapaa, HO He 3aBUCUT OT MHAEKCa Macchl Tena.

The dependence of the ectopic electrical activity of the heart on the excess body weight
in patients with essential hypertension in combination with ischemic heart disease
(according to the daily ECG monitoring)

V. V. Syvolap, L. O. Kurilets, V. A. Matsalaeva, N. Ye. Dobrovolska

Background. Obesity, hypertension and myocardial ischemia due to coronary atherosclerosis are the most common combination
of pathological conditions. Arrhythmias (except for atrial fibrillation) in patients with obesity and hypertension in combination
with ischemic heart disease are neglected.

The aim of our study was to ascertain the impact of excess body weight on thr ectopic electrical activity of the heart in hypertensive
patients with concomitant coronary heart disease (according to the daily monitoring of heart rhythm).

Material and methods. The study involved 91 patients with essential hypertension stage Il, degree Il with concomitant coronary
heart disease aged 41-60 years, mean age 51.23 £ 5.30 years (men 69 %). Depending on body mass index we divided patients
into 2 groups. The first group included 70 patients aged 53 (48; 57) years (38 % men) who had the body mass index over 25 kg/m?
(40 (44 %) patients with excess body weight, and 30 (33 %) patients with obesity). The second group included 21 (23 %) patients
aged 50 (47; 54) years with the body mass index from 18.5 kg/m? to 24.9 kg/m?. The groups were comparable in age and sex.

Results. Groups of patients had probable differences in terms of body weight (90 (80, 100) to 69 kg (61; 73) kg, p = 0.001),
BMI (29.2 (26.6; 32.70 kg/m? vs. 23.4 (22.4; 24.2) kg/m?, p = 0.001). However, the groups of patients did not differ in terms of
height (173.86 + 8.73 cm to 8.81 cm + 170.95, p = 0.19). Patients with hypertension combined with coronary artery disease
and overweight / obesity had significantly greater number of minutes of ST-segment elevation per day than patients with normal
weight (12 (2, 180) min. vs. 7 (2, 169) min., p = 0.05). Inverse correlation was found between the number of premature ventricular
beats per day and average daily heart rate (r = -0.5148; p = 0.002), the average heart rate per day (r = -0.4839 ; p = 0.004),
the average heart rate per night (r = -0.4063; p = 0.019); and direct correlation between the number of premature ventricular
beats per day and age (r = 0.2880; p = 0.047); the number of premature supraventricular beats per day and height (r = 0.3073;
p = 0.034); the number of premature supraventricular beats per day and weight (r = 0.3271; p = 0.023); the total number of
premature beats (supraventricular and ventricular) per day and age (r = 0.3415; p = 0.018); the total number of premature beats
(supraventricular and ventricular) per night and height (r = 0.3620; p = 0.011).

Conclusions. In patients with excessive body weight / obesity and hypertension with concomitant coronary artery disease
increased number of premature ventricular beats per day is associated with bradycardia and depends on the age and the
number of premature supraventricular beats per day depending on the height and weight. Ectopic electrical activity in patients
with excessive body weight / obesity and hypertension with concomitant coronary heart disease is associated with myocardial
ischemic changes, but independent of body mass index.

OxmpiHHSA BBaXa€eTbCs Npo6nemMoto CBITOBOro MacluTtaby.
Y CBITi NOLUMPEHICTL OXMPIHHS 3pocna BinbLL HiX yaBivi B
nepiog i3 1980 no 2014 p. Y 2014 poui noHag 1,9 minbspaa
JOpOCnuX Nofen Bikom Big 18 pokis i cTapLli Manu Hag-
NNLLKOBY Bary, Lo CTaHoBWTb 39 % AOPOCIIOro HAaceneHHs
(38 % yonosikis i 40 % xiHok)). 3 HUX noHag 600 MinbIoHIB
[OPOCINX CTPaXAanm Ha oxupiHHA. 3aranom y 2014 poui
maixe 13 % nopocnoro HaceneHHs caiTy (11 % Yonosikis
i 15 % xiHOK) cTpaxaanu Ha oxmpiHHA [1,12]. OxupiHHA
CbOrofHi PO3rnsAfaeTbCcs He TiNbKW ik CaMOCTiliHA HO30-
noriYHa oaMHULA, a SIK DaKTOP PU3KKY LIyKPOBOTO AiabeTy
11 cepLeBO-CYANHHMX 3aXBOPIOBaHb Ta iXHIiX YCKIaaHEHb.
Y HOPMOTEH3MBHUX XBOPUX HA OXMPIHHS BUHUKAKOTb
CTPYKTYPHO-MOPONOriyHi 3MiHW Miokapaa: eKCLEHTPUYHa
rinepTpoia Ta Aunaralis NiBoro WyHo4Ka, rineptpodis
npaBoro wnyHouka. BuwenepeniveHi amiHn Miokapaa
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3yMOBIEHi 36iNbLLEHHSAM 06’eMy LMPKYMOK4OT KPOBi ANst
3a70B0NEHHS NOTPeD nepdysii NiaBULLEHOT Macy XXV1POBOT
TkaHUHW. CepLEeBUI BUKMA 3pOCTAE NpY Maibxe He3MIHHIl
YCC cnokoto, a 3aranbHui nepudepusHniA CyauHHUIA onip
3HMXKYETbCA. Yepes nigBuLLEHHS HaBaHTaXEHHS NiBOrO
wnyHouka (J1LU) 36inbLUuyeTbCs CNoXVBaHHS K CHIO, KOTpe
3pOCTaE MiHilHO 3i 36inbLeHHsM mack Tina [9,10]. O6'em-
He NepeBaHTaXeHHs Ta 30iNbLUEHHS CyAVHHOTO ONopy Ans
TPaH3WTY KPOBI B Kaninsapax, 30Kpema B CyAnHax XX1poBoi
TKaHWHK, CMIPUSIE MiABULLEHHIO apTepianbHOro TUCKY.
[JliicHo, apTepianbHa rinepTeHsia YacTille BUSBNSETLCS
Y XBOpUX Ha OxmpiHHA. Maibke 50-60 % xBopux MatoTb
nerky Ta nomipHy rineptensito Ta 5-10% ocib — Baxky
rinepteHsito [5]. Ynmanui BHecoK y hopMyBaHHs rinep-
TeH3ii Hanexu1Tb agunoumTam, Lo BU3HaHi 6esnocepeaHiv
[DKepenom ropMOHiB, SIK-OT NepeacepaHUI HaTpinypeTuy-
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HWA NeNTUA Ta aHriOTEH3UH-PEHIH, SIki perynioTb 06'em
pigvHK. Mpo3ananbHi aaunoOUUTOKIHK, LLO CUHTE3YHTLCS
makpodharamu 6inoi xupoBoi TkaHuHW (nenTtuH, TNFa,
IL6), BepyTb yyacTb y pPO3BUTKY iHCYMIHOPE3UCTEHTHOCTI,
¢hopmMyBaHHi NiABULLEHOTO PU3UKY CEPLEBO-CYANHHOI
naTonorii, acoLiioBaHoi 3 HagMipHO Baroto Tina. MinepiH-
CyniHeMmii Ta pe3nCTEHTHICTb TKaHWH [0 iHCYNiHY CrpUsitoTL
dopmyBaHHo rinepteHsii [3]. FinepiHcyniHemia mMoxe
CTVMYIHOBATU CUMMATUYHY HEPBOBY CUCTEMY, BUKIMKAKOM
3aTPUMKY HaTpito; PE3UCTEHTHICTb A0 IHCYNiHY MOXe ByTw
BignoBigasnbHa 3a NigBuLLEHHS aKTUBHOCTI HopaapeHasniHy
1 aHrioteHauHy-1l [5]. AkTuBaLis cuMnaTUYHOI HEPBOBOT
cucTemMu, ANCAYHKLIS eHOOoTenito, NopyLIeHHs MYHKLIT
HUPOK | AesiKi FTOPMOHM, SIK-OT NENTUH, 3anyyeHi B natodi-
3110NOrito riNepTeH3ii, NOB’A3aHOI 3 OXKUPIHHAM [7].

OTxe, OKWpIHHS, apTepianbHa rinepTeHsisa Ta iwemis
MioKapaa BHacnifok atepockneposy BiHUEBUX CyOWH —
HaunoLumMpeHilla kombiHaLia natonoriyHmMx cTaHie. Ane
nepeBaxHa GinbLUicTb gocnimkeHb 3MiH EKI cTocyeTbes
XBOPUX Ha OXMPiHHA 6e3 rinepTeHasii. [leTanbHo onucaHi
HalxapakTepHiLi EKI™ 3MiHK y XBOPWX Ha OXWPIHHS, AKi
HEe MatoTb NiABMLLEHOTO apTepianbHOro TUCKY: 3HUKEHHS
BonbTaxy (11%), BonbTaxHi kpuTepii rinepTpodii nisoro
LuryHouKa (66 %), HecneumdivHi 3MiHn cermenTa ST i 3ybus
T (11 %). OxmpiHHS He acouitoeTbes 3iHBEpCieto 3youa T [4].

HanyacTiwi nopyLeHHs puTMy Y XBOPUX Ha OXu-
PiHHS — HaALLTYHOYKOBI Ta LLUMYHOYKOBI €KCTPacUCTON!,
Gibpunsuia nepeacepab. LLnyHoukosi ekcTpacucTonm y
30 pasiB yacTille BUSBMSIOTLCS Y XBOPUX HA OXUPIHHS,
HXX B OCIi6 i3 HOpManbHO Barot Tina. HesanexHo Bif
HasiBHOCTI rinepTeH3ii Y KOHLEHTPUYHOI rinepTpodii
NIBOrO LLMYHOUKA XBOPI HA OXMPIHHS MatoThb BinbLuy Kinb-
KIiCTb LLITYHOYKOBMWX EKCTPACWCTO, HiXX MPaKTU4HO 300POBI
nauieHTu [6,11].

OpHak NopyLLEHHSIM pUTMY (3@ BUHSTKOM cpibpunsuii
nepeacepab) y XBOPUX Ha OXWPIHHA Ha Tri apTepiansHol
rinepTeHaii y cnonyyeHHi 3 IXC npuainseTscs HegocTar-
HbO yBaru.

Merta po6otu

3’'acyBaHHs BNMVBY HaAMIPHOT Barv Tina Ha eKkToniyHy
€NeKTPUYHY aKTUBHICTb CepLis Y XBOPKX Ha FiNepTOHIYHY
XBopoby 3 CynyTHbOI iLLeMiYHOK XBOpOOOK cepus (3a
AaHnmm oBOBOrO MOHITOPYBAHHS CEpLEBOro putmy).

Marepianu i meToan AOCAIAKEHHA

Micns nignmMcarHs iHopMOBaHOI 3roan A0 AOCHIMKEHHS
3any4unu 91 XBoporo Ha rinepToHiuHy xBopoby Il cTagii,
Il crynens 3 cynyTHboto IXC Bikom 41-60 pokis, cepenHiit
Bik — 51,23+5,30 poky (69 % yonosikis). [JocnigxeHHs
3MiicHeHi B kapgionoriyHoMy BigaineHHi KY «6 micbka
KniHiYHa nikapHs» M. 3anopiioks, LLO € KniHiYHOW 6a30t0
Kadbepu NponeaeBTUKM BHYTPILLHIX XBOPOO 3anopisbkoro
[epXaBHOro Meau4Horo yHisepcutety (30MY). Ycim xBo-
PUM BUKOHANN 3aranbHO-KIiHIYHE, KniHiko-nabopaTtopHe,
GioxiMiuHe, IHCTpyMeHTanbHe 0OCTEXeHHS: TpaHCcTopa-
kanbHy ExoKT, EKTy 12 BinBeneHHsix, no6oBe MOHITOpY-
BaHHs EKT. HiarHosn X Ta IXC BcTaHOBNEH BignoBigHO
[0 HauioHanbHWX cTaHdapTiB AiarHOCTUKK Ta NiKyBaHHS
Al Ta IXC [13].
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BcecsiTHA opranisauis oxopoHu 3gopoe’s (BOO3)
knacudikye OXupiHHS 3a iHgekcom macw Tina (IMT) [8].
Knacudikauis nepegbavae Taki rpagauii: HopmansHUI
fiana3oH (18,5-24,9 kr/m?), Hapnuwkosa Bara (25,0
29,9 kr/m?), M'sike oxupiHHS (30,0-34,9 kr/m?), nomipHe
oXupiHHS (35,0-39,9 kr/M2), naTonoriyHe OXMPIHHSA
(240,0 kr/m?). Y Hawin poboTi KopucTyBanucs Lieto
Knacudikauieto.

3anexHo Bia iHOekcy macu Tina BCiX MmauieHTiB no-
Zinunun Ha 2 rpynn. [lo nepoi Bkmtouynnmu 70 navujeHTis
Bikom 53 (48; 57) poku (38 % YornoBikiB), siki Manu iHaeKc
macu Tina noxag 25 kr/m?. lNauienTn nepLuoi rpynu manu
Takui po3nopin 3a iHaekcom macy Tina: 40 (44 %) xsopux
i3 HagmipHoto Baroto Tina Ta 30 (33 %) XBOPUX 3 OXKMUPIH-
Ham. [o apyroi rpynv Bkmnoumnu 21 (23 %) XBOporo Bikom
50 (47; 54) pokis 3 iHaekcom macu Tina Big 18,5 kr/m? fo
24.9 kr/m2. Tpynu sicTaBHi 3a BikoM, CTaTTHO.

CratncTnyHe onpauloBaHHS JaHuX 3g4idcHUnM 3a
ponomoroto Statistica Bepcist 6.0 (StatSoft, Tulsa, OK.,
USA). linote3y npo HopManbHiCTb PO3Moginy KinbKiCHNX
MOKa3HWKiB aHanisyBanu 3 BukopuctaHHamM Shapiro-Wilk
test. MokasHWKkM KinbKiCHUX 03HaK HaBedeHi y BUMMsAi ce-
penHLoro apudmeTnyHoro (M) i cTaHAapTHOTO BiAXWMEHHS
(SD) 3a ymoB HopmarnbHoro po3noginy abo megiatu (Me)
Ta MiXKBapTUIbHOrO posmaxy (Q,,;Q,,) y pasi posnoginy,
LLO BiApPI3HAETLCA Big HOpMasibHOrO. MOKasHMKN SKICHUX
03HaK NofAaHo y BUrMsAi abCOMOTHMX | BIGHOCHUX YacToT.
PisHuuto y rpynax 3a KinbKiCHUMM NOKa3H1KaMy BU3Haya-
N METOAOM NapaMeTPUYHOI CTATUCTUKK (3a KpUTEPIEM
CrblofeHTa), HenapamMeTpPUYHOI CTaTUCTUKK (3a KpUTEPIEM
Wilcoxon); 3a sikicHUMM nokasHukamm — kpuTepiii x2. CTa-
TUCTNYHA PO30IXKHICTL NOKA3HMKIB BU3HAYanack Ha piBHi
p<0,05, yci TeCTV — ABOCTOPOHHI.

Pe3yabTaTH Ta iX 06roBopeHHs

[pynv XxBOPUX Manu BiporiaHi po3BiKHOCTI 3@ NOKa3HUKaMm
macy Tina (90 (80; 100) kr npotn 69 (61; 73) kr, p=0,001)
Ta iHgekcy macw Tina (29,2 (26,6; 32,70 kr/m? npotu 23,4
(22,4; 24,2) kr/m2, p=0,001). MpoTe rpynu XBOpUx He
PO3pi3HANUCH 3a NoKasHukamu 3pocTy (173,86+8,73 cm
npotn 170,95+8,81 cm, p=0,19).

3a pesynsratamu 1060Boro MoHiTopyBaHHst EKT™ y
XBOPWX Ha rinepToHiYHy xBopoby B noegHaHHi 3 IXC i3
HaAMIPHOI MacoH0 TiNa/oXVPIHHSAM | HOpMarnbHOK Macot
Tina He 3HaNAEeHO BIPOTiAHUX PO3BIKHOCTEN MOKa3HKIB
cepenHboi YCC 3a poby (73 (67; 79) ya./xs npotun 77 (69;
80) yp./xB, p=0,31), cepenHboi YCC 3a peHb (77,5 (72;
84) ya./xs npotn 84 (74, 86) ya./xe, p=0,23), cepeaHLoi
YCC 3a Hiu (63 (58; 67) ya./xB npotn 64 (60; 67) ya./xB,
p=0,58) BignoaigHo. 3a faHnmK haxoBoi nitepatypu, B
0Cib, ki cTpaxaatoTb Ha oxwpiHHs YCC cnokoto, 3a3Buyari
y Mexax HopMm CrHycoBa Gpaavkapgist y Crokoi peecTpy-
eTbCs B 5-19 % Bunagkis, BOAHOYAC KONW Taxikapgis —
nvwe B 0,5 % Bunagkis [4].

Y XBOpUX Ha rinepToHi4Hy XBopoby, noeaHaHy 3 IXC,
AKi Manu HagMipHy Macy Tina/oxupiHHs, cnocTepiranach
TeHaeHuis (p=0,48) po 36iNblIEHHS CyMapHOT KinbKOCTi
€KCTPacUCTON (LLTYHOYKOBMX i HAALLIYHOYKOBYX) 3a 100y
(1718+3965 ynapiB) NOPIBHAHO 3 aHANOTYHNM MOKa3HM-
KOM y XBOpMX i3 HOpMarbHoK Macot Tina (1068+2925
yoapis).
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Tabnuus 1. KopensiuiiHi 38’a3ku MixX KinbKiCTio ekcTpacucTon 3a 4oby Ta OCHOBHUMM AHanoriyHa TeHAeHLis cTocyBanach i KinbKocTi
aHTPOMOMETPUYHUMI NoKa3HMKamm (f; p) HapLwnyHo4koBux (918+2634 yaapie npotn 752+2477
yaapi, p=0,81)i wnyHoukoswx (141044012 ynapis npotu

Moka3HWK, OAMHNLIA BUMIPIOBaHHS Bik 3pict Bara IMT 804 +1592 yoapu, p= 0,61 ) excTpacucTon 3a .u06y, 10670 y
KinbkicTb LUMYHOYKOBMX EKCTPaCKCTON 0,2880 0,2781 0,1057 0,0196 XBOPUX Ha Cele,eBO-CyJJ,VIHHi 3aXBOPHOBAHHA 3 Hap.MipHO}O
3a Aoby, wr. p=0047  p=0056 p=0475 p=0,895 MacoI0 Tina/OXMPIHHAM CroCTepiracThesl TeHAeHLIa 40
KinbKicTb HaaLnyHoukoBux ekctpacucton  0,2287 0,3073 0,3271 0,2193 36irbLIEHHS KifbKOCTi EKCTPACKCTON MOPIBHAHO 3 XBOPUMM
3a fo6y, wr. p=0,118  p=0034 p=0023 p=0,134 3 HOPMarbHOK Macoto Tifna. Ane My He 3HaNLWW Kopens-
CyMapHa KinbkicTs excTpacueron 03415 03620 02162 00645 LiHUX 38'53KiB MiX KINBKICTIO @KCTPACCTON (HaALLINYHO-
(HaALLYHOUKOBMX i LLIMYHOUKOBMX) p=0018  p=001 p=0140  p=0663 KOBWX, LLUNYHOYKOBMX) Ta iHAEKCOM Macu Tina (mabrn. 1).
3a A0Gy, w. BoaHouac kopensuiiHi 38’A3kn BUSIBNEHO Ans nap: Kinb-

KICTb LLITYHOYKOBWX EKCTpacucTon 3a ooy — Bik (r=0,2880;
p=0,047); KinNbKiCTb HaALUMYHOYKOBKX EKCTpacucTon 3a
o6y — 3picT (r=0,3073; p=0,034); KinbKiCTb HAALMYHOY-
KOBWX eKcTpacucTon 3a foby —Bara (r=0,3271; p=0,023);
CymapHa KirnbKiCTb €KCTPaCKCTON (HAALLITYHOYKOBUX i LLMY-
HouKoBUX) 3a A06y — Bik (r=0,3415; p=0,018); cymapHa
KinbKiCTb eKCTpacucTon (HaaLLyHOUKOBYX | LLUYHOYKOBUX)
3a goby — 3pict (r=0,3620; p=0,011).

3a gaHumu D. Conen et al. (2012), HagLunyHoukoBsa
€KCTPacMCTONiA TaKOX aCOLIIOETLCS 3 HU3KOKD (haKTOopIB:
BIKOM, 3pOCTOM, CEPLIEBO-CYAMHHUMM 3aXBOPIOBAHHAMU
41443 pmmmmm e mm e m mmm ] B aHaMHe3i, BMICTOM HaTpPilypeTu4HOro nentuay, ane He
3 iHOeKkcom Macm Tina [2].

BigaHauMmo, Lo oTpUMaHa HaMu 3anexHicTb Kinb-
KOCTi LUTYHOYKOBMX €KCTPacucTon Bif BiKy XBOPWX Ha
rinepToHiyHy xBopoby 3 cynyTHbot IXC mana He niHin-
HWUIA, a J-nogibHuin xapakTep (puc. 7). Tak, HalMeHLWwa
KINbKIiCTb €KCTPacKCTON peecTpyBanach y XBOPUX BiKOM
51 pik, 3pocTana y monogLomy Biuli (41 pik) Ta ocobnuso
y cTapLomy — 59 pokiB.

Monpwu BiACYTHICTb KOPENsALiINHOI 3anexHOCTi MiX
Puc. 1. 3anexHicTb KiJ‘IbKF)CTi LunyHo4KoBUX excTpacvcTon BiA BiKy XBOPYX Ha riNePTOHi4HY XBOPOBY iHOEKCOM MacK Tina Ta KirbKiCTIo ekcTpacucTon 3a Aoby
3 cynyTHbOH IXC (cpyHKuist nomiHomy). . . . .

rpaciyHuin aHani3 (Mogenb eKCMOHEHLHOTO poCTy)

acouiauii KinbKOCTi LLINYHOYKOBUX eKCTpacucTon 3a foby

BiZ BiKy Ta iHAEKCY Macu Tina XBOPUX Ha FMEpPTOHIYHY

Model: Exponentialgrowth (y = ¢ + exp(b0 + b1 * x1 + b2 * x2 ...)) XBopoBy i3 cynyTHLOIO IXC AaB 3MOry 3HalTY 3anexHICTb

z =323,593 + exp (-15,687 + (,39688) * x + (,02291) *y) MiX UMMM nokasHukamu. 3 rpacpika Ha pucyHkax 2 1a 3

HAOYHO BWAHO, WO 36iNbLIEHHS KiNbKOCTI LLMTYHOYKOBUX

eKkcTpacucTon 3a foby acouitoeTbes 3i 36iNbLIEHHSIM BiKY
Ta iHgekcy mMacy Tina (puc. 2), Biky Ta pocTy (puc. 3).

AHanoriyHa 3anexHicTb KifMbKOCTi LWAYHOYKOBUX
ekcTpacucTon 3a goby Bif BiKy Ta pOCTy y XBOpKX Ha
rinepToHiuHy xBopoby i3 cynyTHbot IXC nigTBEpmKEHa
MOZENII0 EKCMOHEHLINHOrO pocTy (puc. 3).

AHarni3 NoKasHWKIB, L0 XapaKTepuayroTh iLeMiyHi 3Mi-
HW Miokapza, BUSIBMB BipOriZHO GinbLLy KinbKiCTb XBUIUH
enesaLii cermeHTa ST 3a fo0y y XBOPUX Ha FiNEPTOHIYHY
xBopoby, noeaHaHy 3 IXC, ski Manu HagMipHy macy Tina/
OXUPIHHSA, Ha aHanoriYHUM MOKa3HWKOM Yy XBOPMX i3
HopmManbHo Macoto Tina (12 (2; 180) xB npoTn 7 (2;
169) xB, p=0,05). 3a noka3H1KOM MakcuMarbHoi enesaLlii
cermeHTa ST rpynn XBOpUX i3 HAAMIPHOK Macoto Tina/
OXUPIHHSAM | HOPMarbHOK Macot Tina BipOrigHO He po3-

41,155 51,623 59,09

3aranbHa KinbKicTb LWTYHOYKOBUX €KCTPACUCTON

20000 pisHanuch (188 (146; 296) mB npotn 195 (127; 350) mB,
16000 . .

12000 p=0,79) signosiagHo.

iggg Hamu He 3HaioeHO CTaTUCTMYHO BiporigHMX po36ixk-

HOCTEN MiXX NoKasHWUKaMy TPMBAmoCTi Ta MaKCUMarbHOi

nenpecii cermeHTa ST rpyn XBopuXx, L0 AOCHimKYBany.
Puc. 2. 3anexHicTb (Mofenb eKCNoHeHLHOro pocTy) O60BOI KiNbKOCTI LLMYHOYKOBIX €KCTpac- He OTPUMAHO TaKOX BipOri,D,HVIX KOpeJ'IHLliI7IHVIX 38'S13KiB
CTON Y XBOPMX Ha rinepToHiuHy xBopoby B noeaHaHHi 3 IXC i3 HapMipHOI0 Macoto Tina/oXMpiHHAM . . .
MIXX NOKa3HMKaMK TPpMBArocCTI Ta MakCuMaribHOI Aenpecil

Bif BiKy Ta iHAeKcy macy Tina. o
cermeHTa ST i KiflbKiCTHO eKCTpacucTon 3a no6y. Moxnugo,
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BiZICYTHICTb KOPENALNHWX 3B’A3KIB MiX LIMMU MOKa3H1KaMm
3yMOBIeHa BIACYTHICTIO NiHiHOI 3anexHocTi. BogHovac
¢hyHKLUist noniHoma (puc. 4) BEMOHCTPYE HiTKy 3anexHiCTb
KifIbKOCTI LLITYHOYKOBYX eKCTpacucTon 3a Ao6y Bif TpyBa-
nocTi genpecii cermenTa ST 3a fo6y.

Omxe, aHanis pesynsratis 4060BOr0 MOHITOPYBaHHS
EKI™ aB MOXMBICTb BUSIBUTW TEHAEHLO A0 30inbLIEHHS
KinbKOCTi HAALLTYHOYKOBWX i LUMYHOYKOBUX EKCTPACKCTON
y XBOPUX Ha rinepToHiuHy xBopoby, noeaHaHy 3 IXC, ski
Manu HagMipHy Macy Tina/OXUpPIHHS, Haf aHanorvYHUMK
MoKas3HWKaMu y XBOpKX i3 HOPMasbHOK Macow Tina.
lNepeBaxaHHs 3a KINbKICTIO HAALINYHOYKOBUX i LLUMYHOY-
KOBWX E€KCTPAcWCTON Y XBOPWX Ha riNepTOHIYHY XBOPOOY,
noegHaHy 3 IXC, ki Manu HagmipHy Macy Tina/oxupiHHs,
acoujitoBanoch i3 BiporigHUM 36inbLUeHHAM TPUBanoCTi
iLleMiYH1X 3MiH Y MioKapAi.

Y pocnimkeHHi [14] Takox nokasaHo, LLO Y XBOPYX K 3
OXMPIHHSAM, TaK | 3 HOPMarbHO MacoHo Tifla CTEHOKapAis
aCcoUi0ETHCS 3i 36iNbLIEHHSIM KiNIbKOCTI HAALLMYHOYKOBUX
€KCTPaCcUCTON, y TOMY YMCHi NApHMX.

[awi, WwWo oaepxanu, caifyath: KinbKiCTb LLYHOYKOBUX
€KCTPaCcKCTON y XBOPKX Ha rinepToHiuHY XBOpoby, noea-
HaHy 3 IXC, ski Manu HagMipHy Macy Tina/oxvpiHHS, Kpim
3anexHocTi Bif ene.auii cermeHTa ST, 3HAaYHOK MiIpOI0
3anexwTb Bif YacToTy 6asansHoro putmy (mabr. 2).

Tak, MiX KInbKIiCTIO LUNYHOYKOBKX eKCTpacucTon 3a
[0y Ta cepeaHboto o6oBo YCC BUSBNEHO 3BOPOTHMIA
KopensuinHum 38'a3ok (r=-0,5148; p=0,002), cepegHboto
YCC 3a peHb (r=-0,4839; p=0,004) Ta cepefHbO0
YCC 3a Hiv (r=-0,4063; p=0,019), To6T0 BGpaaukapais
acouitoeTbCs 3i 30iNbLWEHHAM KiNbKOCTI LUTYHOYKOBUX
ekcTpacucTon 3a goby.

BucHoOBKU

Y XBOpWX i3 HaAMIPHOI Baroko Tina/oXUpiHHAM Ha
TNi TinepTOHIYHOI XxBOPOOU i3 cynyTHLOM IXC KinbKicTb
LUMYHOYKOBMX EKCTpacuCTon 3a fo0y 3anexuTb Bif Biky
(r=0,2880; p=0,047); KinbKicTb HaALLNYHOUYKOBUX EKC-
Tpacucron 3a o6y — Big pocty (r=0,3073; p=0,034) Ta
Baru (r=0,3271; p=0,023); cymapHa KinbKiCTb ekcTpacu-
CTonN (HapLWINYHOYKOBKX i LLIITYHOYKOBKX) 3a 40Oy Bif Biky
(r=0,3415; p=0,018); cymapHa KinbKiCTb ekcTpacucTon
(HaOLLMYHOYKOBYX | LLMYHOYKOBMX) 3a [oBy — Bif pocTy
(r=0,3620; p=0,011).

1. ExTOniYHa enekTpuyHa aKTUBHICTb Yy XBOPUX i3
HaOMIpPHOI Barok Tina/oXUPIHHAM Ha Tri fiNepPTOHIYHOI
xBopobu 3 cynyTHbo IXC acoujtoeTbes 3 ileMivyHuMu
3MiHamu Miokapgaa. XBopi Ha rinepToHiuHy XBopoby, noea-
HaHy 3 IXC 3 HagMipHOI Macoto Tina/oXMpPIHHAM, MatoTb
BipOriZHO BinbLLy KinbKiCTb XBUNUH enesaLlii cermeHTa ST
3a goby Haa aHanoriYHUM NOKa3HMKOM Y XBOPUX i3 HOp-
marnbHoto Macoto Tina (12 (2; 180) xs npotu 7 (2; 169) x8,
p=0,05).

2. 36inbLUEHHS KiNbKOCTI LYHOYKOBKX EKCTPACUCTON
3a 100y acoujtoeTbes i3 Gpagukapaieto y XBopux i3 HagMmip-
HOI0 Baroto Tina/oXMpIHHAM Ha Tni rinepToHIYHOI XBOPOGM
3 cynyTHbO IXC, Mo Lo CBIAYNTL 3BOPOTHUIA KOpPENALif-
HUI 3B’A30K MiXK KifIbKICTHO LLIIYHOYKOBWX €KCTpacucTon 3a
[06y Ta cepenHboto fobosoto YCC (r=-0,5148; p=0,002),
cepenHboto YCC 3a aeHb (r=-0,4839; p=0,004), cepen-
Hboto YCC 3a Hiu (r=-0,4063; p=0,019).
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Model: Exponentialgrowth (y = ¢ + exp(b0 + b1 * x1 + b2 * x2 ....))
z=1+exp(,1+(1)"x+(1)"y)
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Puc. 3. 3anexHicTb (Mofemnb eKCroHEHLHOro pocTy) A060BOT KiNbKOCTI LLIMYHOUKOBUX eKCTpach-
CTON Y XBOPUX Ha riNepToHiYHy XBopoby B noeAHaHHi 3 IXC i3 HagMipHO Macoto Tina/oxMpiHHAM
Bif BiKy Ta pocTy.

111V SRS L s ppa A e S e

-4,636 352,32 19,282

Puc. 4. 3anexHicTb KinbKOCTi LLINYHOYKOBKX EKCTPacUCTON 3a o0y Bif TPMBANOCTi fenpecii cerMenTa
ST 3a gaHumu 1o608oro MoHiTopyBaHHst EKI™ y xBopux Ha rinepToHiuHy XBopoBy 3 cynyTHboH IXC
(cbyHkuis noniHoma).

Tabnuus 2. KopensuiiiHnii 38’a30K MiX KinbKiCTHO LLMYHOYKOBUX EKCTPACUCTON
3a goby Ta cepepHimm YCC 3a foby, AeHb, Hiy

Moka3HuK, Cepeptsa YCC Cepephs YCC Cepephs YCC
OAWHMLIA BUMipIOBaHHA 3a foby 3a feHb 3a Hiy
KinbKicTb LLNYHOYKOBUX -0,5148 -0,4839 -0,4063
eKcTpacucTon, LWT.

BiporigHicTb p=0,002 p=0,004 p=0,019
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OpwuriHaAbHI AOCAIAXKEHHS

MepcnekTBM noganblMX AocnimKeHb. 3aicHU-
TV NOTOAMHHWIA aHania 3MiH KinbKOCTi HaALLNyHOUYKOBMX
i LUNYHOYKOBMX EKCTPACUCTON Y XBOPUX i3 HaAMipHO
Barok TiNa/OXMPIHHSAM Ha Thi rinepToHIYHOI XBOPOOM 3
cynyTHboH0 IXC.
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Involvement of proinflammatory S100A9/A8
in the atherocalcinosis of aortic valves

R. A. Moskalenko?®, A. M. Romaniuk?, I. O. lashchishyn'?, |.-M. S. Zakorko?,
A. M. Piddubnyit, Ye. 0. Chernov?, L. 0. Morozova-Roche?

Sumy State University, Ukraine, 2Umea University, Sweden

According to the results of the Euro-Heart Survey on Vascular Heart Disease the most common pathology is nonrheumatic
aortic stenosis, it is also called as calcific aortic valve stenosis (CAVS), as in its pathogenesis the process of biomineralization
of valve cusps and ring plays the main role.

The aim of the work is the immunohistochemical study of mineralized tissue of aortic heart valves, which are affected by
atherocalcinosis.

Materials and methods. 30 samples of mineralized aortic valves (I group) and 10 samples of aortic valve without evidence of
biomineralization (Il group — control) were studied. Immunohistochemical study of expression of collagen (Collagen I), CD68,
myeloperoxidase (MPO), calgranulin A (S100A8), calgranulin B (S100A9), caspase 3 (Casp 3) and osteopontin (OPN) was
conducted in AV tissue of both groups.

Results. In CAV tissues the fibrillar component (collagen I) growths was found, but the quantitative and qualitative compositions
of CD68+ circulating inflammatory cells are not significantly different from the control group. CAVs contain much more
MPO+-cells (p <0.001) in comparison to the group of AVs without biomineralization.

Our data show a significant increase of the S100A9 and OPN expression in the mineralized tissue of AVs (p<0.01). Also, a
higher expression level of Casp3 and MPO was found in CAVs (p<0.05). Comparing the first and the second groups of AVs
connection between the expression of S100A8 was not determined.

Conclusion. High Casp 3 expression confirms the increased level of cell elimination in the CAVs tissue, which is obviously
connected with the impact of high local concentrations of S100A9. These facts can contribute to the development of pathological
biomineralization of AV. Since osteopontin inhibits the hydroxyapatite formation by binding to the surface of the crystals, its
hyperproduction is a counteracting factor against biomineralization in AV tissue.

Yyactb npo3ananbHux 6inkie S100A9/A8 y aTepoKanbLUHO3I
aopTaAbHUX KAaNaHiB

P. A. MockaneHko, A. M. PomaHtok, I. 0. AwuwuH, 1.-M. C. 3akopko, A. M. Mipay6Hui,
€. 0. YepHos, A. 0. Mopo3soBa-PoLue

3rigHo 3 pesynbrataMmy €BPONENCHKOro AOCTimKeHHs cepueBux Baa (Euro-Heart Survey on Vascular Heart Disease), cepeq
ypaxeHb CepLeBrX KranaHiB HaWMoLUMPEHILLOK NaTorONE € HEPEBMATUYHWI aopTanbHWUM CTEHO3, SKUI TaKOXK Ha3MBaKTb
KanbLymdikoBaHMM aopTanbHuM cTeHo3oM (KAC), 60 y Moro natoreHesi rorioBHa posib HanexuTb npouecy GiomiHepanisauii
CTYNOK i KinbLs knanaxa. JemorpadivyHo-3yMOBIieHe 3pOCTaHHA KinbKOCTI MioAen CTapLumx BiKOBKX rpyn Npu3BoauTb A0
30inblUEHHS AereHepaTnBHO-MeTabomMivHMX 3aXBOPIOBaHb CepLEBUX aopTanbHux knanaHis (AK), ocobnmeo cnpuinHeHe ate-
POCKNEePOTUYHUMU NpoLiecamu.

MeTta po6oTu — iMyHOriCTOXiMiYHE [OCHIMKEHHSI MiHepasni3oBaHWX TKaHUH aopTanbHUX CEPLEBMX KManaHiB, WO YpaKeHi
aTepoKarnbLyYHO30M.

Martepianu Ta metoau. Ycsoro gocnigunm 30 3paskiB MiHepaniaoBaHux aopTanbHux knanaHis (I rpyna) Ta 10 3paskiB aopTanbHux
knanaHis 6e3 o3Hak 6iomiHepanisadii (I rpyna), ki BUCTynanu sk koHTponb. Y TkaHunHi AK 060X rpyn 3giicHunmy iMmyHoricToxiMiyHe
pocnimkerHs ekcnpecii konareny | (Collagen 1), CD68, mienonepokcuaasn (MPO), kanbrpanyniHy A (S100A8), kanbrpaHyniHy
B (S100A9), kacnaau 3 (Casp 3) Ta octeonoHTHy (OPN). OLiHIOBaHHS CTaTUCTUYHOI BipOTiAHOCTI Pi3HUL pe3ynbTaTiB Mix
rpynamu 3paskis MpOBOAWIM 3a [OMOMOTO0 HenapameTpuyHoro kputepito MaHHa—YiTHi. Pesynbrat BBaanu cTaTucTu4HO
BipOriZAHYMK NpK CTynNeHi BiporiaHocTi noHag 95 % (p<0,05).

Pe3yniratu. Y TkaHuHi CAV BUSBNEHO PO3POCTaHHS (hibpUASPHOro KOMNOHEHTa (konareH |), ane KinbKicHWi Ta SKiCHWIA cknag,
CD68+ uypkynio4mnx 3ananbHUX KIiTUH ICTOTHO He Biapi3HAeTbCA Big KOHTponbHOI rpynu AK. KanbumdikosaHi AK MicTaTb
6inbwe MPO+ knitnH (p<0.001) nopisHsiHo 3 rpynoto AK 6e3 GiomiHepanisalyi.

Hawi naHi nokasytotb 3HavyLue nigeuLleHHs ekcnpecii ST00A9 i OMH y TkaHuHi miHepanisoBaHux AK (p<0,01). Takox y CAV
BUSIBNEHWI BULLMIA piBeHb ekcnpecii Casp3 (p<0,05). MopisHtotoum | Ta Il rpynn AK, He BUSIBNIEHO 3B'A3KY Mix eKCrpecieto
S100A8.

BucHoBku. Bucoka ekcnpecis Casp3 nigTeepaxye niaBULLEHWIA piBeHb enimiHaLii KniTuH y TkaHuHi CAV, wo, o4eBnaHo, NoB's-
3aHo i3 BNNMBOM BUCOKOI MicLeBOi koHUeHTpauii S100A9. Lii dhakti MoxyTb CpusiTM po3BUTKY NaTonorivyHoi GiomiHepanisavii
AK. Ockinbkn 0CTEONOHTUH iHribye YTBOPEHHS rigpokcanaTuTy, 38’93yH04MCh 3 NOBEPXHEID KpUCTaniB, TO 1oro rinepnpoayKLis
y TkaHnHax AK € dhaktopom npotuaii GiomiHepanisauyi.
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Yyactue npoBocnanutenbHbix 6enkoB S100A9/A8 B aTepoKaAbLMHO3€
aopTaAbHbIX KAGNAHOB

P. A. MockaneHko, A. H. PomaHtok, W. A. AwmwuH, U.-M. C. 3akopko, A. M. Mupay6HbIN,
E. A. YepHos, A. A. Mopo3oBa-Powle

CornacHo pesynsratam EBponeiickoro nccnenoBanus cepaeyHbix nopokos (Euro-Heart Survey on Vascular Heart Disease),
Cpeam NopaxxeHnii cepaeyYHbIX KnanaHoB Hanbornee pacrnpocTpaHEHHO NaTosorveit SBNSeTcs HepeBMaTUYECKWIA aopTarbHbIA
CTeHO03. 370 3aboneBaHue Takke HasbIBaOT KanbLMMULMPOBaHHLIM aopTanbHbiM CTeHo30oM (KAC), Tak kak B ero natoreHese
rnaBHas ponb NPUHALANEXUT npoLeccy BromMrHepanuaaumm CTBOPOK 1 Kofblia KnanaHa. [lemorpadmyecku-o6yCroBneHHbIN
POCT YKCna NioAen CTapLumx BO3pacTHbIX rpynn MPUBOAMT K YBENUYEHWIO AereHepaTMBHO-MeTabonmyeckux 3abonesaHui
cepaeyHblx aopTasbHbIX knanaHos (AK), 0cobeHHO BbI3BaHHbIX aTepOCKIepoTMHECKMMM NpoLieccamm.

Lenb pa60'rb| = UMMYHOTMCTOXMMUYECKOE 1ccneaoBaHne MuHepanmM3oBaHHbIX TKaHewn aopTalbHbIX cepaeyHbIX KrnanaHoB,
I'IOpa)KéHHbIX arepokarbUMHO30M.

Marepuansi u metogbl. Beero 6bin0 nccnegosaqo 30 06pasLioB MUHepan3oBaHHbIX aopTarnbHbIx knanaxos (I rpynna) u 10
06pa3LoB aopTanbHbIX knanaHoB 6e3 npusHakos GromuHepanuaaumm (Il rpynna), KoTopble BbICTyNanu B Ka4eCTBE KOHTPONS.
B TkaHu AK obevx rpynn 6blno npoBeAEeHO MMMYHOTUCTOXMMUYECKOE McCresoBaHue akcnpeccum konnareHa | (Collagen 1),
CD68, mvenonepokcugassl (MPO), kanbrpaHynuHa A (S100A8), kanbrpaHynuHa B (S100A9), kacnasel 3 (Casp 3) n ocTeo-
noHTuHa (OPN). OueHKy CTaTUCTUYECKOW AOCTOBEPHOCTM Pa3HULbI pe3ynbTaToB Mexay rpynnamy obpasLoB NpoBOAWIM C
MOMOLLbIO HENapameTpuyeckoro kputepust MaHHa-YuTHW. PesynstaTthbl cunTany CTaTucTUHeCck JOCTOBEPHBLIMY MW CTEMEHM
poctoBepHocTu 6onee 95 % (p<0,05).

Pesynbrathbl. B TkaHu kanbumduLmpoBaHHbix AK 06HapyeHo paspacTaHune hubpunisipHoro KOMMoHeHTa (konnareH 1), Ho
KONMYECTBEHHbIN 1 Ka4eCTBEHHbIN cocTaB CDB8+ LIMpKYNMpYIOLLIMX BOCTIANUTENbHBIX KNETOK CYLLECTBEHHO He OTMINYaeTCs OT
koHTponbHow rpynnbl AK. KanbunduumposarHble AK conepxar bonbluie MPO+ kneTok (p<0.001) no cpaBHeHUIo ¢ rpynmnon
AK 6e3 BromrHepanusaumn. Halwm faHHble nokasslatoT 3HauMMoe nosbiwerne akcnpecc ST00A9 n OPN B TkaHW MUHe-
panu3oBaHHbIX AK (p<0,01). Takke B CAV BbisiBneH Bonee Bbicokuii ypoBeHb akcnpeccun Casp3 (p<0,05). CpasHueas | u |l
rpynnbl AK, He oBHapysxunu cesisu mexay akcnpeccuein S100A8.

BbiBoabl. Boicokas akcnpeccus Casp3 noaTBepxaaeT NoBbILIEHHBIN YPOBEHb ANMMUHALIMW KIIETOK B TKaHW KarnbLnduumpo-
BaHHbIX AK, 4TO, 04EBMAHO, CBSA3AHO C BIISHUEM BbICOKON MECTHOMN KOHUeHTpauun S100A9. 3T hakTel MoryT cnocobcTBOBaTH
pasBuTUO natomnornyeckoit GuommHepanmsaumm AK. Mockonbky OCTEOMOHTUH UHIMOUPYeT obpasoBaHue ryapokcuanaTuTa,
CBA3bIBASICb C MOBEPXHOCTLIO KPUCTAMNNOB, TO €ro runepnpoaykums B TkaHsx AK siBnsetcs aktopoM NpoTUBOAENCTBUS

6VIOMVIHepaJ'IVI3aLl,I/IM.

During recent years in Europe and in Ukraine an increase
of the prevalence of non-rheumatic valve affection can
be observed, this relates to the growing of population in
the elder age groups. This has led to the increase of the
number of patients with non-rheumatic valve affection:
they get older, have signs of coronary heart disease and
engorgement heart failure more often, they had surgery
on myocardial revascularization, diabetes type Il and
chronic renal failure [1,2]. According to the results of the
Euro-Heart Survey on Vascular Heart Disease dege-
nerative etiology dominated on aortic stenosis (81.9 %),
for mitral (61.3 %) and aortic (50.3 %) failure. Only in the
case of mitral stenosis rheumatological reasons play the
main role (85.4 %) [1,3]. The most common pathology is
a non-rheumatic aortic stenosis, also called calcific aortic
valve stenosis (CAVS), since biomineralization process
of cusps and valve rings plays the main role in its patho-
genesis [4]. In addition, the average age of patients with
CAVS is higher than in cases of other valve diseases.
Thus demographically-caused increase of degenerative
and metabolic diseases leads to growing part of valve
calcification.

The stage of mineralization of the aortic valve is
assessed by echocardiography: | stage of calcification
corresponds to the focal deposits of calcium compounds in
the cusps and commissures; Il stage — rough calcification
of the AV cusps and commissures, which does not spread
to the areas of cusps bonding; Ill stage — massive deposits
of calcifications with the spread to the fibrous valve ring,
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aorta and the output of the left ventricle, the anterior cusp
of the mitral valve [5].

Recent studies show the important role of the innate
immunity receptors Toll-like receptors 2 (TLR2) and TLR4
in the CAVS development. Thus, expression of TLR2 and
TLR4 causes the osteogenic phenotypic changes in inter-
stitial cells of AV [6]. Involvement of (TLR2) and TLR4 in
the processes of biomineralization draws attention to the
agonist of these receptors — calprotectin complex [S100A8/
S100A9], which consists of calgranulin A (S100A8) and
calgranulin B (S100A9) [7].

In recent works an important role of osteopontin was
described. Osteopontin is a pro-inflammatory multifunctio-
nal cytokine and it is a perspective marker of the presence
and the stage of AV mineralization [8].

The aim of the work is the immunohistochemical
study of aortic heart valve tissue in the case of athero-
calcinosis.

This article focuses on the elevated expression of
S100A9 (calgranuline B) as a major inductive factor of vas-
cular calcification and osteopontin as an inducible inhibitor
of vascular calcification, and on our current understanding
of their effects.

Materials and methods

Ethics committee protocol. Study conducting was approved
by the ethics committee of the Medical Institute of Sumy
State University (Proceedings Ne 3/6, 07/06/16).
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Sample collection. Sectional study was conducted
on the materials, which were obtained during autopsy at
Sumy Regional Pathological Office. Heart valves with
the signs of atherosclerotic affection and biomineraliza-
tion were selected for the study. Totally 30 calcific aortic
valves (CAV) and 10 AV with the signs of atherosclerotic
changes, but without evident pathologic biomineralization
(control group) were studied. AVs from the patients with
endocarditis, rheumatic heart disease or bicuspid valves
were excluded.

Immunohistochemistry. The aortic valve tissue sam-
ples were dewaxed in xylene and they were dehydrated
during ethanol series. After deparaffinization sections were
liable to the demasking of antigens during the thermal
method by sections heating in the citrate buffer (pH 6.0) at
the temperature of 95-98 °C. Diaminobenzidine (DAB) and
amino-ethylcarbazol (AEC) were used as chromogen. The
4 pm-thick paraffin sections were sequentially incubated
in 3% H,0, to remove endogenous peroxidase (10 min),
washed in Tris-buffered saline Tween and incubated with
5 % normal horse serum to block non-specific background
staining (30 min). Tissue sections were incubated during
1 hour at room temperature with primary antibodies
(anti-S100A8, -S100A9, -myeloperoxidase (MPO), -Col-
lagen1, -CD68) (Santa Cruz Biotechnology, Inc., Santa
Cruz, CA, USA), diluted 1:100-1:200, rinsed with TBS-T
followed by incubation with secondary antibodies (different
origin —depend on primary Abs) IgG peroxidase conjugate
(Santa Cruz Biotechnology, Inc.), diluted 1:200 during
30 min at RT. Each incubation step was followed by 5 min
rinses in TBS. To visualize the primary antibody binding
sites, sections were incubated for 30 min in a solution of
0.05% AEC and 0.015 % hydrogen peroxide, dissolved in
PBS. As a negative control for the immunohistochemical
reaction, sections were processed as described above
except that the primary antibody was omitted. They were
counterstained with Mayer’s hematoxylin.

Immunofluorescent staining of AVs. Antibodies
to S100A8 (1:50 dilution, sc-48352, Santa Cruz, CA),
S100A9 (1:200 dilution, sc-20173, Santa Cruz, CA) were
used. VICs grown in complete medium on glass coverslips
were fixed in 10 % neutral buffered formalin and perme-
abilized with Tween 20. Following fixation, the cells were
blocked with 3% bovine serum albumin (BSA) in PBS
for 20 minutes at 37 °C, and then incubated overnight at
4 °C with primary antibody diluted in 3% BSA. The next
day, cells were washed twice with PBS and blocked with
10 % goat serum (for S100A9) or 10 % rabbit serum (for
S100A8) for 30 minutes at room temperature. AlexaFluor
568 secondary antibodies (10 pg/mL,A11011,A11004, and
A11079, Invitrogen, Burlington, ON) diluted in 10 % goat
or rabbit serum e then they were applied for 30 minutes
at room temperature. The cell nuclei were counterstained
with DAPI. Fluorescent images were acquired on a Carl
Zeiss microscope (Axio Imager A1).

Morphometric study. Evaluation of histochemical
staining were carried out by counting the stained cells in
the visual field with diameter of 1000 mm in morphometric
program Pannoramic Viewer 1.15.4 (3DHistech).

Dot-Blot Analysis. The contents of S100A9 were
evaluated by dot-blot assay involving primary antibodies
to human S100A9 (rabbit polyclonal, sc-20173, 1 in 2000,
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Santa Cruz, CA). Tissues were deparaffinized and rehy-
drated according to the protocol. Tissues were frozen, at
-80 °C, and thawed, and sonicated afterwards. Whole cell
extract was mixed then with 2xLaemmli containing 3-mer-
captoethanol buffer and boiled at 100 °C for 10 minutes and
cooled down afterwards. Samples were then centrifuged to
spin down crude cell debris. 50 pl drop from each sample
was applied to the membrane then drops were let to dry
and membrane was blocked in 5% skimmed milk solved
in washing, PBS-T buffer, overnight at 4 °C.

S100A9 was detected by the primary rabbit antibodies,
dilution 1:2000 in 1% skimmed milk solved in washing
buffer. Immunodot was detected protein was the visualized
by secondary goat anti-rabbit antibodies in the dilution
1:10000 in 1% solved in washing, PBS-T buffer. Then
membrane was dried and scanned at for luminescence
excited at A=800 pm.

Statistical analysis. Data was checked for normality
(ND) by Shapiro-Wilk test. Most datasets showed non-nor-
mal distribution thus, non-parametric Mann-Whitney U-test
was used to evaluate statistical significance. The correla-
tion was assessed by Spearman Rank test.

Research results

Macroscopic and histological features of mineralized heart
valves were described by us previously [9]. It should be
noted that all CAVs had the signs of atherosclerotic pro-
cess, emphasizing the obvious connection between CAV
with atherocalcinosis.

The deposition of calcium compounds in CAV was in
the form of gross deposits, and in the form of small grains,
crumbs, which encrusted connective tissue fibers. Affected
valves were characterized by the presence of sclerosis and
hyalinosis of tissue, focal lipid deposition, edema, myxoma-
tous changes, thickening of elastic and collagen fibers. This
was especially typical for collagen type |, which manifests
the highest tendency to calcification (Fig. 1A) [10]. Impor-
tant histopathological change in CAV was the mixed cell
inflammatory infiltration by the cells of macrophage series
(histiocytes, macrophages — CD68-positive cells, Fig. 1B)
and neutrophils (MPO-positive cells, Fig. 1C).

Immunohistochemical study of calgranulin A (S100A8)
expression in CAV tissue shows the focal expression in the
cells of the inflammatory infiltrate, substantial extracellular
expression was not found (Fig. 1E). Studying of the cal-
granulin B (S100A9) distribution shows its great expression
in the calcific aortic valves tissue extracellularly and intra-
cellularly in the most resident valve cells and in circulating
inflammatory cells (Fig. 1F). During IHC study of CAV
tissue with fluorescent antibodies to S100A8 (Alexa 488,
cyan-green color) and S100A9 (Alexa 555, yellow-green)
co-localization of these molecules in calprotectin complex
stained cytoplasm of S100A8 / S100A9 cells in orange
color (Fig. 1D).

Research of apoptotic activity in CAV tissues, which
was conducted by the expression level studying of apop-
tosis marker Caspase 3, showed its moderate expression
in cells of AV tissues (Fig. 1G). OPN expression is evident
in most CAV cells and extracellularly. Also intense depo-
sition of this protein is observed in biomineralization parts
(Fig. 1H).

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

51



52

OpwuriHaAbHI AOCAIAXKEHHS

Aortic valves of control group had the signs of early
(uncomplicated) stages of the atherosclerotic process,
but without the process of biomineralization. AV tissue
contained a significant number of interstitial cells (fibro-
blasts, smooth muscle cells (SMC), myofibroblasts and
endothelial cells), among which small accumulation of
circulating inflammatory cells (macrophages, lympho-
cytes, mast cells) is detected (Fig. 2A). Restructuring of
the connective tissue was observed in the form of multiple
sclerosis in the extracellular matrix of some AV samples

Fig. 1. Immunohistochemical analysis of the leaflet tissues of calcific aortic valves.
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of the control group. Also among the cellular elements
of valves a small number of cardiomyocytes is revealed,
they tend to the nonspecific staining by chromogen (main-
ly diaminobenzidine, for AEC it is not typical) during the
immunohistochemical studies.

Medium correlation is found between age of the
patients and calcification of the valves, ¢=0.36, p=0.02.
No correlation between the calcification of the valves and
sex is found.

During the immunohistochemical identification of

F d;);r*. ST ﬁ1 (A): Immunoreactivity of CAV tissue
) ,,CD 68; ~ with antibodies to collagen type |,

*¥‘¥  DAB chromogen, additional staining

W ! of nucleus by Mayer’s hematoxylin.

(B): Immunohistochemical
determination of CD68+ cells, AEC
chromogen.

(C): Immunoreactivity of CAV
tissue with antibodies to MPO, AEC
chromogen.

(D): Immunoreactivity of CAV tissue
with antibodies to S100A8 and
S100A9 co-localized as calprotectin.
Blue - dapi, cyan-green color — Alexa
488 (S100A8), yellow-green — Alexa
555 (S100A9), orange - calprotectin
S100A8/A9. Magnification x200.

(E): Immunohistochemical expression
of S100A8, AEC chromogen.

(F): Immunohistochemical expression
of S100A9, AEC chromogen,
additional staining of nucleus

by Mayer’s hematoxylin.

(G): IHC expression of Caspase-3,
AEC chromogen.

(H): Immunohistochemical analysis
of CAV tissue with OPN antibodies

and Mayer’s hematoxylin.

Scale bar corresponds to 200 mem,
scale bar in insets 50 mem.
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CD68+ cells in the tissue of control AVs it was found,
that their number was not significantly different from the
indices of the CAV group (p>0.05) (Fig. 2B). On the other
hand, CAVs contain much more MPO+-cells (p<0.001)
(Fig. 2C). During the study of the expression of heterodimer
S100A8/S100A9 using fluorescent antibody it was noticed,
that incidences of co-localization of these proteins in the
form of a single complex was significantly lower in the
control group than in the CAV group (Fig. 2D). However,
the expression level of S100A8 is expressed moderately

Original research

in the tissue of control AVs, mainly in the interstitial cells,
it is not significantly different from the valve samples with
biomineralization (p>0.05) (Fig. 2E). AV of the control
group demonstrate significantly lower expression level
of S100A9 in the cell component of the tissue and also
extracellularly (p<0.01) (Fig. 2F).

This also concerns to the expression of the apoptosis
marker Casp3 (p<0.05) and mineralization marker OPN
(p<0.001), their levels are significantly lower in the control

group (Fig. 2G, H).

Fig. 2. Immunohistochemical analysis of leaflet tissues of aortic valves without biomineralization.
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(A): Aortic valve with signs
of atherosclerosis,
hematoxylin-eosin staining.

(B): Immunohistochemical
determination of CD68+ cells,
AEC chromogen.

(C): Immunoreactivity of AV
tissue with antibodies to MPO,
AEC chromogen.

(D): Immunoreactivity of AV tissue
with antibodies to S100A8 and
S100A9 co-localized as calprotectin.
Blue - dapi, cyan-green color — Alexa
488 (S100A8), yellow-green — Alexa
555 (S100A9), orange - calprotectin
S100A8/A9. Magnification x100.

(E): Immunohistochemical expression
of S100A8, AEC chromogen.

(F): Immunohistochemical expression
of S100A9, AEC chromogen,
additional staining of nucleus

by Mayer’s hematoxylin.

(G): IHC expression of Caspase-3,
AEC chromogen, additional staining
of nucleus by Mayer’s hematoxylin.

(H): Immunohistochemical analysis
of AV tissue with OPN antibodies
and Mayer’s hematoxylin.

Scale bar 200 mcm, scale bar

in insets 50 mem.

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

53



54

OpwuriHaAbHI AOCAIAXKEHHS

80

D
o

cells/mm?
N
o

20

B AV
B CAvV

S100A9 S100A8

OPN

CD68 MPO Casp3
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600

400

Intensity, a.u.

200

E 10 i
# j=2)
// g 8 !
o §
‘/ [ T 6
4 8 T
@ s 4 -
=
s}
I Tl e
ra 0
0 2 6 8 10 12 AV CAV
Concentration, mg/ml Groups

W Calibration # S100A9 AV M S100A9 CAV

Fig. 4. Dot-blot analysis of S100A9 in aortic valve tissues; (a): calibration fluorescence dots;

(b): AV group fluorescence dots; (c): CAV group fluorescence dots; (d): calibration curve;

(e): comparison between concentration of S100A9 in AV and CAV groups (p=0.01).

Red circles in dot fluorescence images represent effective circles derived from the fluorescence
of dots, shown for illustration purposes only.

Discussion

Pathological biomineralization of heart valves causes
the deep morphological and functional restructuring of
all tissue components. The quantitative and qualitative
composition of valve interstitial cells (VICs), fibrillar com-
ponent (collagen and elastin) changes, valve endothelial
cells (VECs) are affected adversely. Endothelial cells,
that cover the surface and cooperate closely with valve
interstitial cells, guarantee the integrity of the valve tissue
[11]. Their damage is a critical event in the aortic valves
pathology [12]. Necessary conditions for VECs affecting
are created in the case of atherosclerosis: lipid infiltration,
plaque and detritus formation, infiltration by circulating
inflammatory cells (CICs) [12]. It is known, that circu-
lating inflammatory cells (macrophages, lymphocytes,
neutrophils, plasma cells) secret calgranulin A and B,
which in turn can form calprotectin complex (heterodimer)
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S100A8/S100A9. This complex possesses a cytotoxic
activity if expressed in high amounts [13]. Cytotoxicity
mechanism of calprotectin is the sequestration of divalent
cations, particularly zinc and manganese, consequently
leading to decrease in the efficiency of antioxidant system
and further induction of apoptosis.

Majority of the tissues from the CAV group contained
both S100A8 and S100A9 as shown by fluorescence im-
munohistochemistry in (Fig. 3). The colocalization of these
two staining patterns points on the presence of calprotectin
complex in the tissues of CAV group. The staining pattern
of S100A8/A9 in the tissues of AV group was comparable
with the background staining (not shown) demonstrating
that the expression of these proteins is much higher in
the tissues of CAV group. Total concentration of S100A9
protein, which has much higher cytotoxic activity, in the
tissues of 4 patients from CAV group was significantly
higher (p=0.01) than in the tissues of 4 patients from AV
group (Fig. 4).

Apart from its cytotoxic activity S100A9 is also a
proinflammatory cytokine, therefore under prolonged
inflammatory conditions it can serve as a positive feed-
back in induced apoptosis of VECs and VICs (involving
the mitochondrial way, caspase-3 and caspase-9) and to
the less extent of necrosis [13]. Indeed, in our study the
expression score for apoptotic caspase-3 marker for the
patients of CAV group is significantly higher (p<0.01) than
in AV group. Morphologically, this process is manifested
by the detachment and desquamation of the endothelium
and deep damage of the valve leaflets.

It is believed that proinflamatory cytokine role of
S100A8/A9 proteins is connected with the activation of
toll-like receptors, shown to exist in the membranes of
VECs, fibroblasts and inflammatory cells [6,7]. Activation
of these receptors (RAGE, TLR-4) accelerates vascular
biomineralization both in vitro, and in vivo [14]. Thus, based
on our results we can speculate that calprotectin-induced
apoptosis, sustained under chronic inflammation can be
a critical element in the progression of vascular biomine-
ralization and atherosclerosis.

OPN expression in aortic valves has been explored in
several recent studies [15,16] demonstrating that expres-
sion of OPN is related to biomineralization. In line with
these studies, our research demonstrates an increased
expression of OPN in the tissues of CAV group — both
extracellularly and in valve cells (interstitial and circulat-
ing). Apart from intra/extra cellular localizations significant
amounts of OPN were found in biomineral deposits, demon-
strating that one of the major roles of OPN is the blocking of
hydroxyapatite crystals growth by binding to crystal surfaces
preventing the spread of biomineralization [17].

Osteopontin and calgranulin B are synthesized and
secreted by the same cells, neutrophils and macrophages
play the main role among them. In the case of IHD stud-
ied CD68* cells were detected with approximately equal
frequency in both groups (p>0.05), but the number of
neutrophils in CAV was significantly higher than its number
in the control group. In fact, this means that calgranulin
has cytotoxicity and damage of AV tissues is realized by
neutrophils. As calgranulin A and B form about 45 % of
cytoplasmic proteins of neutrophils, this is easily combined
with a high concentration of calgranulin B in CAV [18].
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The inflammatory process in the AVs leads to the
changes in the extracellular matrix of their tissues, to the
imbalance between local pro- and anti-calcium mecha-
nisms, which create favorable conditions for the mineral
deposition. For example, in CAV tissue collagen type | sup-
ports the osteogenic differentiation of SMC, those number
increases in the valves from 5 to 30 % under pathological
conditions. Valve interstitial cells, which cooperate with
collagen type I, remain to be in a “quiet” state for a long
time, but they show myofibroblastic phenotype and form
quickly a calcium units during the appearance of fibrin
(which obligatory arises in the case of atherosclerotic
plaque development) [19].

Under the influence of damaging factors its desqua-
mation and exposure of connective tissue matrix arise
(Fig. 1A). Cell death promotes the release of a great
amount of inorganic phosphate and calcium. Thus, a sig-
nificant amount of building material and the presence of
connective tissue matrix (collagen type |) create the condi-
tions for the development of pathological biomineralization.

Conclusions

Our data shows a significant increase of calgranulin
and OPN expression in mineralized tissue of AV (p<0.01).
The higher expression level of Casp3 was also found in
CAV (p<0.05).

Comparing the first and second series of samples, con-
nection between the expression of calgranulin A, saturation
of tissues with CD68+ cells (macrophages) were not found.
However, the number of neutrophils in CAVs was higher than
in the control group, indicating the leading role of neutrophil
inflammatory infiltration in tissue damage of AVs (Fig. 5).

The results show the regulatory role of calgranulin B
and OPN in the development of PBM.
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MoHuTopuHr apPeKTMUBHOCTH NPUMEHEHUA HAaTYPaAbHOro aHTUKOAryAaHTa

CyAOAEKCUA Y 6epeMeHHbIX ¢ ayTOMMMYHHbIM FMNepTUPeo3om
Ha ¢oHe runeproMouucTeMHeMUU

A. 10. LLiepbakos, T. A. MernkoBa

XapbkoBCKas MeAULMHCKas akaAeMUA MOCAEAMMAOMHOTO 06paSOBaHMﬂ, YkpaunHa

CornacHo COBPEMEHHbIM NPeLCTaBnNeHNsIM, BO3HUKHOBEHWE OCIOXHEHWI B MAaTOYHO-NNaLeHTapHoM b6acceiHe npu 6epemeH-
HOCTM SIBNSIETCS YACTON MPUYMHO Pa3BUTUS MEPBUYHON NTaLEHTAPHOW HEAOCTATOMHOCTM, TSXKENbLIX POPM NO3AHETO recTo3a,
NPUBLIYHOTO HEBbIHALLMBaHWS 6epemeHHOCTH. O4eBMAHO, YTO UCCNEA0BaHME XapakTepa HapyLLIEHWIA B CCTEME remMocTasa npu
6epemeHHOCTY 1 pa3paboTka METOL0B CBOEBPEMEHHOW KOPPEKLIMM CTAHET NPOGUIAKTUKOM MHOTUX akyLLepckux 3abonesaHuin.

Cpeau thaKkTopoB, KOTOpbIe BIMSIHOT Ha remMocTas, 0c0060€ MECTO 3aHUMAIOT TUPEOWAHBIE FOPMOHbI, KOTOPbIE CMOCOGHbI BNUSITL HE
TOMbKO Ha (hyHKLIMOHAbHYH aKTUBHOCTL TPOMGOLIMTOB, HO U PETYNMPOBaTL MHTEHCUBHOCTb MIIa3MEHHOTO U TKaHeBOoro ombpu-
HoMmM3a. YrHeTeHve hUBPUHONUTYECKON aKTUBHOCTU SIBMSIETCS OOHUM 13 NaTOreHeTUYECKUX (haKTOPOB Pa3BUTUS TPOMGO30B.

Llenb paboTbl — U3y4nTb 3hhEKTUBHOCTL NPUMEHEHUSI HATYPATNBHOTO aHTWKOArynsiHTa cyrofekcus y 6epemMeHHbIX ¢ ayTo-
MMMYHHBIM MMNEPTMPE030M Ha (OOHE rMNEeProMOLIMCTEUHEMUM.

Marepuanei u metoabl. O6cnenosaHo 34 6epeMeHHbIX XEHLLMHbI C ayTOUMMYHHbIM M1NepTUPE030M, OCIIOKHEHHBIM rMnepro-
moumcTenHeMmern. KOHTPOMbHYtO rpynmy cocTaBumm 29 coMmaTuyecku 300poBbIx 6epeMerHbIX. [poBoannm obLLeknMH1Yeckoe
obcnenosaHu1e, onpefensnm OCHOBHbIE MOKa3aTenn BCEX 3BEHbEB CUCTEMbI FeMOCTa3a U ypoBeHb rOMOLIMCTENHA.

Pesynktatbl. Onpegenunu, Yto Ans 6epeMeHHbIX OCHOBHOI rpynnbl XapakTepHa XpOHOMETpUYEcKast U CTPYKTypHast runep-
koarynsiuusi, kotopasi NposiBNSIETCS B BUAe CyOKNMHUYECKON (hOpMbl CHHAPOMA AMCCEMUHUPOBAHHOMO BHYTPUCOCYAUCTOO
CBEPTLIBAHUS KPOBM, MPUBOASLLIETO K OCTIOXKHEHHOMY TE4eHUo GEPEMEHHOCTM, POLIOB 1 MAaTONOrMYECKOMY COCTOSIHYIO MIoaa.
BkrtoueH1e B KOMMIEKCHYIO Tepanuio aHTUKoarynsiHTa CyroAeKCU NPUBESO K CYLLIECTBEHHOMY M3MEHEHMIO NoKa3aTeneli Beex
3BEHbEB reMocTasa y 6epeMeHHbIX OCHOBHO pynibl, B YaCTHOCTW K HOPManu3aLuum nokasatenei obLLEro KoarynsiLyoHHOro
noTeHumana 1 pubpuHoONUTIYECKON cucteMbl. OTMEYANN CHIDKEHUE aKTUBHOCTW BHYTPUCOCYAUCTOTO CBEPTLIBAHUS KPOBU 1
arperaLmm TpoMBOLMTOB, YPOBHS rOMOLMCTENHA. KITMHYECKVMU NOKasaTensmm g deKTUBHOCTM Tepaniiv SBIATIOCh YCTpaHeHe
CMMMTOMOB Yrpo3bl MpepbiBaHUs GEPEMEHHOCTY, OTCYTCTBIME PEMPOAYKTUBHBIX NOTEPb, MPE3KIAMMCUM, NPEXAEBPEMEHHON
OTCIOMKM NNALEHTbI, 3a8epKu BHYTPUYTPOGHOTO pasBUTUS NITOAA, NPEXAEBPEMEHHBIX POLIOB, TPOMGOTUHECKUX OCTIOKHEHWIA.

BbiBogbl. Pe3ynbtatsl MOHUTOPUPOBaHUS 3GhEKTUBHOCTM MPUMEHEHMST HATYPaATIbHOTO aHTUKOArynsiHTa CyroaeKkcus cauae-
TENbCTBYIOT O OCTOBEPHOM NPUBMKEHNN NOKa3aTenen CUCTEMbI FeMOCTasa ¥ YPOBHSI TOMOLMCTENHA B OCHOBHOV rpynne K
COOTBETCTBYHOLLMM NOKA3aTENSM KOHTPOILHOMN rpynibl.

MpoBenéHHOE UccnenoBaHe 0ByCrOBNMBAET LIENecoobpasHOCTb BKIHOUYEHIS B KOMMIEKCHYIO Tepaniio 6epemMeHHbIX ¢ runep-
TMPEO30M, OCTTOXXHEHHBIM MMNEProMOLIMCTENHEMIEN, HATYPAIbHOTO aHTUKOAryNsiHTa CyNIOAEKCU, KOTOPbI Nokasarn XopoLumne
pesynbTaThl B HOPManM3aLmm PeosIorMYECKNUX CBOVMCTB KPOBY W CHKEHIN PUCKa TPOMBOTUYECKIX OCTIOKHEHNI.

MoHiTopuHr epeKTUBHOCTI 3aCTOCYyBaHHA HaTYPaAbHOIr0 aHTUKOAryAIHTY CYAOAEKCHA
Yy BariTHUX 3 ayToiMyHHUM FinepTMPeo3oM Ha TAi rineproMmouucTeiHemii

A. 10. Lepbakos, T. A. MenikoBa

BignoBigHo 4o cyyacHWX ysiBreHb, BUHWKHEHHS YCKMaAHEHb Y MATKOBO-NNaLeHTapHOMY 6aceiiHi nig Yac BariTHOCTI € YacTo
NPUYNHOKO PO3BUTKY NMEPBUHHOI NaLEHTAapHOI HEAOCTATHOCTI, BAaXKUX (DOPM Mi3HLOIO recTo3y, 3BUYHOMO HEBUHOLLIYBAHHS Ba-
riTHocTi. O4YEBUAHO, L0 AOCTIMKEHHS XapakTepy NOpyLUEHb Yy CUCTEMI reMOoCTasy Mif Yac BariTHOCTI Ta po3pobneHHs MeTogiB
CBOEYACHOI KOpEKLiji cTaHe nNpodinakTuko baraTbox akyLIepChKiX 3aXBOPOBaHb.

Cepen dakTopis, ki BNMBatOTh Ha reMocTas, 0cobnmBe MicLie NOCiAakTb TUPEOiAHI TOPMOHY, LLO 30aTHi BNNMBATW HE TiNbku
Ha (pyHKLIIOHaNbHY aKTUBHICTb TPOMOOLWTIB, ane i perymioBaTi iIHTEHCUBHICTb NIa3MOBOrO Ta TKaHUHHOTO hibpuHoniay. Mpu-
THIYEHHS DIGPUHONITUYHOT aKTUBHOCTI € OOHWM i3 NATOrEHETUYHMX (haKTOPIB PO3BUTKY TPOMOO3IB.

MeTa po60TH — BUBUYMTU ehEKTUBHICTb 3aCTOCYBaHHS HaTypanbHOroO aHTUKOAarynsHTy CynoAeKcus Y BariTHUX 3 aBTOIMYHHUM
rinepTMpeon3om Ha Tni rinepromoumcTeiHemii.

Marepianu Ta Mmetoau. O6cTexeHi 34 BariTHWX XiHKU 3 ayTOIMyHHUM FiNepTMPEO030M, LLO YCKMaAHEHWIA rNeproMoLMCTEIHEMIE.
KOHTpOnbHy rpyny ctaHoBUNM 29 cOMaTU4HO 300POBYX BariTHUX. 3AIACHUNM 3aranbHOKIIHIYHE 0BCTEXEHHS!, BU3HAYasIM OCHOBHI
MOKa3HWKW BCIX JIAHOK CUCTEMM reMocTasy Ta piBeHb TOMOLIMCTETHY.

Pe3yneratv. BusHaumnu, Wo Ans BariTHUX OCHOBHOI rPyny xapakTepHa XpOHOMETPUYHA Ta CTPYKTYpHa rinepkoarynsis,
KOTpa NpOSIBNAETLCA Y BUMMSAAI CyOKNiHIYHOI (hOPMU CUHAPOMY AMCEMIHOBAHOIO BHYTPILLUHBOCYAVHHOTO 3ropTaHHS KPOBi, Lo
NpWU3BOAMTb 0 YCknagHeHoro nepebiry BariTHOCTI, MOMOriB i NATONOMYHOMO CTaHy nnoga. [JONoBHEHHs CTaHO4apTHOI CXemm
NiKyBaHHS aHTWUKOArynsHTOM CynofeKcvza npru3Beno A0 iCTOTHOI 3MiHW NOKa3HWKIB YCiX JIAHOK reMoCcTasy y BariTHUX OCHOBHOI
rpynu, 30Kpema o HopmaniaaLlii MoKa3HWKIB 3aranibHOro KoarynsiUinHoro noteHjiany Ta gibpuHoniTiyHoi cuctemm. BigsHauanm

Maronoris. — 2017. — T. 14, Ne 1(39)

KntoueBble cnoBa:
remocras,
6epemMeHHOCTH
OCAOXHEHNS,
ayTOMMMYHHbIN
runepT1peos,
rMnepromoumcTe-
WHemus,
CYANOAEKCHA.

Natonorus. - 2017. -
T. 14, Ne 1(39). -
C.57-61

DOL:
10.14739/2310-1237.
2017.1.97508

E-mail:
Mielikova.tanya88@
mail.ru

KatouoBi croBa:
remocras,
BariTHOCTI
YCKAGAHEHHS,
aYTOIMYHHW
rinepTMpeos,
rOMOLMCTEIH,
CYNOAEKCHA.

Natonoris. - 2017. -
T. 14, Ne 1(39). -
C.57-61

ISSN 2306-8027  http://pat.zsmu.edu.ua 57



OpwuriHaAbHI AOCAIAXKEHHS

Key words:
hemostasis,
pregnancy
complications,
autoimmune
hyperthyroidism,
hyperhomo-
cysteinemia,
sulodexide.

Pathologia
2017; 14 (1), 57-61

3HUKEHHS! aKTUBHOCTI BHYTPILUHBLOCYAMHHOIO 3ropTaHHs KPOBi Ta arperavii TpoM6oLuTiB, piBHS romoumcTeiHy. KniHiyHumMy no-
Ka3H1Kamu eheKTUBHOCTI Tepanii CTano yCyHeHHs CUMNTOMIB 3arpo3v NepepyBaHHA BariTHOCTI, BiACYTHICTb PENpPOLYKTUBHUX
BTpAT, Npeeknamncii, nepegyacHoro BigLuapyBaHHs NnaLeHTy, 3aTPUMKU BHYTPILLHBOYTPOBHOTO po3BMTKY NNoAa, nepeavacHnx
nonorie, TPOMGOTUYHMX YCKMaAHEHD.

BucHoBKM. Pesynbrati MOHITOPyBaHHS e(DEKTUBHOCTI 3aCTOCYBaHHS HATyparibHOM aHTUKOAarynsaHTy Cynoaekcus ceigyatb npo
BiporiaHe HabMVKEHHS MOKA3HMKIB CUCTEMM rEMOCTa3y Ta PiBHS OMOLMCTEIHY B OCHOBHIN Ipyni JO BiAMOBIAHWX NOKA3HWKIB
KOHTPOMbHOI rpynu.

JocnimxeHHs 3yMOBIOE JOLIMNBHICTb BKITIOYEHHS B KOMMIEKCHY Tepanito BariTHUX i3 rinepTMpeo3oM, L0 YCKIaaHEHWI rinepro-
MOLMCTEIHEMIED, HAaTYpPanbHOrO aHTUKOAryNnsHTY CYNoAeKCcUA, KU NoKasas XOpOLLi pesynsTaTit B Hopmanisavii peonoriqHmnx
BNaCTUBOCTEN KPOBI Ta 3HKEHHI PU3MKY TPOMBOTNYHIUX YCKNaaHEHb.

Monitoring the effectiveness of the natural anticoagulant sulodexide in pregnant women
with autoimmune hyperthyroidism on the background of hyperhomocysteinemia

A. Yu. Scherbakov, T. A. Mielikova

According to modern concepts, the occurrence of complications in utero-placental pool during pregnancy is a common cause
of primary placental insufficiency, severe forms of late gestosis, recurrent miscarriage. It is obvious that the study of the nature
of violations in the hemostatic system during pregnancy and the development of methods for timely correction will be the
prevention of many obstetric diseases.

Among the factors that affect hemostasis, thyroid hormones occupy a special place, they are able to influence not only the
functional activity of platelets, but also adjust the intensity of the plasma and tissue fibrinolysis. Oppression of fibrinolytic activity
is one of the pathogenetic factors of thrombosis development.

The aim - to study the efficacy of natural anticoagulant sulodexide in pregnant women with autoimmune hyperthyroidism on
the background of hyperhomocysteinemia.

Materials and methods. The study involved 34 pregnant women with autoimmune hyperthyroidism complicated by
hyperhomocysteinemia. A control group comprised 29 somatically healthy pregnant women. General clinical examination was
carried out, the main indicators of all the links of the hemostatic system and the level of homocysteine were determined.

Results. We determined that the main group of pregnant is characterized with chronometric and structural hypercoagulation,
which manifests itself in the form of subclinical syndrome of disseminated intravascular coagulation, leading to complications of
pregnancy, childbirth and the pathological condition of the fetus. Addition of anticoagulant sulodexide to the standard treatment
led to the significant change in indices of all the components of hemostasis in pregnant women of the main group, in particular
normalization of the total capacity of the coagulation and fibrinolytic systems. Decrease in activity of intravascular coagulation
and platelet aggregation, the level of homocysteine was marked. Clinical indicators of efficacy were the elimination of the
symptoms of threatened abortion, absence of reproductive loss, preeclampsia, premature placental abruption, intrauterine
growth retardation, premature birth, thrombotic complications.

Conclusions. The results of monitoring the effectiveness of the natural anticoagulant sulodexide show the reliable approximation
of hemostasis and homocysteine levels in the intervention group to the corresponding indicators in the control group.

This study determines the appropriateness of inclusion of natural anticoagulant sulodexide, which shows a good result in the
normalization of blood rheology and reducing the risk of thrombotic complications, in complex therapy of pregnant women with
hyperthyroidism complicated by hyperhomocysteinemia.

B akywepcrtBe HapyLLeHVe CBEPTbIBAHMS KPOBW TPOMOO-
reMopparMyeckoro xapakrepa passuBaeTcst Npy MHOMX
OCIIOXHEHMAX recTalMOHHOro npolecca, B OCHOBe
KOTOPbIX NEXaT NpOoLEeCcChl NaTonormyeckoi akTueaLmm
BHYTPUCOCYANCTOrO CBEPTbIBAHWUS KPOBMW, TUMWUYHbIE
NPOSIBNEHNST AEKOMMNEHCALMMN reMOCTa3nNoNorM4Yeckmx
(PyHKUMIA KPOBM, KOTOPLIE MOTYT Peani3oBbIBATLCA BO
Bpems pofoB. TpoMBOTUYECKNE NPOSBMEHNS HAPYLLEHUN
remoCTasunornorniecknx yHKLMI, kak npaBuio, UMetT
HE3HaYMTEeNbHbIE AOKIMHUYECKMe NPU3HakK, a xapaktep
reMOPEONOrMYECKIX HApYLLIEHUI He BCerda OAHOPOAEH
B CBSI31 C OCODEHHOCTSIMU afanTUBHbLIX M3MEHEHUI B
cucTemMe remocrtasa, KoTopble pa3BuBalTCs Ha (hoHe
NpOrpeccupoBaHs 6epeMEHHOCTM 1 BIUSIOLLMX Ha HUX
OCMOXHEHUN rectaumm [1,2].

BepemeHHOCTb paccmaTtpuBaeTcs Kak runepkoary-
NSIUMOHHOE COCTOSIHUE BCREACTBUE NOBbILIEHNS KOHLIEH-
TpaLMK LMPKYIUPYHOLLMX MPOKOAryNsiLMOHHBIX (haKTOpOB,
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CHWXEHMS KOHLIEHTPALMM NPOTENHOBBIX aHTVKOAryrsHTOB
n mnbpuHonusa [3].

[opMoHanbHble U MeTabonuyeckue HapyLleHus,
KOTOpble pa3BMBaOTCS Y GEPEMEHHbIX C ayTOUMMYHHbIM
runeptupeo3omM (AUT), HENOCPEACTBEHHO BRWSIIOT Ha
COCTOSIHME Pa3nMYHbIX OPraHoB 1 CUCTEM, B TOM YMCTIE 1
Ha COCTOsIHWE CUCTEMbI remocTasa [4].

Hepepnko y 6epemeHHbIx Ha hoHe AUTT HabnopaeTcs
runepromouuctenHemus (IML). B psge uccnenosanwi,
MOCBSALLEHHBIX U3YYEHUID DUMOXMMUYECKVX MEXaHU3MOB
TOKCUYHOCTW TOMOLWICTENHA, MOKa3aHo, YTO MoBpexaa-
tollee AENCTBNE FOMOLMCTEMHA HA KOMMOHEHTbI Koa-
rYyNsLMOHHOMO Kackada BO3pacTaeT NponopuyoHarnbHO
KOHLEHTpaLMM 1 AUTENbHOCTM 3TOr0 BO3AENCTBYS [5,6].

HebnaronpustHele Bosgenctaus 'L, Ha sHOoTenwmii
COCynoB M TPOMO0OOpasoBaHUe NPUBOAST K Pa3BUTHIO
psifa OCNoXHEHUN BepeMeHHOCTY: B paHHue Cpoku Ge-
PEMEHHOCTY MOXET BbI3BaThb HapyLUEHWE MIaLeHTaLuK,
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¢heTonnaLeHTapHoOro KpoBoobpalLeHnst 1 NPUBOAUTL K
HEBbIHALLVBaHWIO 6epeMeHHOCTH; B 6onee no3aHne Cpokm
MOXET ObITb MPUYMHOM XPOHUYECKOW NMaLeHTapHON He-
[O0CTaTOMHOCTY, MPUBOASILLEN K XPOHUYECKOW TMMOKCUN 1
rMNoTPOUK MI0AA, POXAEHUIO IeTEN C HU3KON Maccom
Tena, NpexaeBpEMEHHON OTCIONKE HOPMarbHO Pacnono-
XEHHOW nnaueHTsbl [7].

Paspabotka natoreHeTn4eck 06OCHOBaHHbIX METO-
[0B npocunakTkn 1 neveHns 6epemeHHbIx ¢ AUT Ha
¢hore 'L} n03BONNT CHM3UTL aKyLLEPCKYHO 1 NepuHaTarb-
Hyt0 3a001eBaEMOCTb M CMEPTHOCTD [8].

BeneHue XeHLWH Ha aTane 6epeMeHHOCTM AWKTYET
HeobxoaMMOCTb Moucka npenapatoB, 6e3BpeaHbIX Ans
marepu 1 nnoaa B Ntobom cpok bepemMeHHOCTH, KoTopble
VMEKT aHTUarperaHTHoe, MnoKoarynsuyoHHoe 1 UMMY-
HOMOAYNVpyHoLLee AENCTBYE.

B aTOM nnaHe Hallie BHUMaHWe NpuBNéK HaTypanbHbIi
aHTUKOArynsHT cynoaekcua, 0bnaaatoLLmin BLICOKUM aHT-
TPOMOOTUYECKMM NOTEHLMANIOM 1 YMEPEHHO BbIPKEHHOM
AHTUKOArynsHTHON aKTUBHOCTbHO, Kak OAWH M3 onTUMarb-
HbIX METOZOB Tepanuum GEPEMEHHbIX C rMNepTUPE030M,
recTo30M, aHEMMEN, HEBbIHALLMBAHUEM.

Cynopaekcua — 3T0 9KCTPaKT, BbIAENEHHbINA U3 CI3u-
CTON 0BOMOYKM TOHKOTO KULLIEYHIKA CBUHEN, NPEACTaBnseT
€000V eCTeCTBEHHYK CMeChb TMMKO3aMUHOTNNKAHOB,
KOTOpasi COCTOMT M3 CPEOHEHW3KOMOIEKYNSPHON rena-
puHonogo6bHon dpakumn 80 % n fepmaraHa cynbdara
20 %, nveeT [4BOIHOe OencTBKe, 0DYCMOBNEHHOE ero
[BYXKOMMOHEHTHbLIM COCTaBoM [5,6].

Kpome Toro, oTnnunem JaHHOro aHTUKoarynsiHTa ot
rernapyHOB SIBNSETCS BO3MOXHOCTb NPUEMA per 0S U BbICO-
Kasi 93hhEKTUBHOCTb MPU HA3KOW TEPANEBTUYECKON [03€E.
M3BeCTHO, UTO ANUTENBHOE NPUMEHEHWE renapuHa (YaLle
HepaKLMOHHOIO) MOXET NPUBECTW K TPOMOOLMTONEHNH,
MOBbILUEHMIO NEYEHOYHBIX TPAHCAMUHA3, runeparbaocTe-
POHM3MY, FeMOpParn4yeCckUM OCIIOXHEHNUSIM, NPy NpUéme
cynopekcuaa Takmx noboYHbIX SBMEHUI He HabnoaaeTcs.

LleAb pa6oTbi

M3yunTb 30htheKTUBHOCTb MPUMEHEHNS HATYParbHOTO aH-
TUKOArynsiHTa Cyrnofekcus y 6epeMeHHbIX C ayTOUMMYH-
HbIM TUNEPTUPEO30M Ha POHE TNEProMOLIUCTENHEMMU.

Matepuanbl U MeTOAbI ICCAEAOBaHUA

O6cnenoBaHo 34 6epeMeHHbIX XEHLLWHbI C ayTOUMMYH-
HbIM TUNEPTUPEO3OM, OCIOXHEHHBLIM runepromMoumcTe-
nHemuen (I rpynna). KontponeHyto rpynny (Il rpynna)
COoCTaBUnM 29 coMaT4eckn 300pOBbIX BEpEMEHHBIX.

B rpynny obcneayembix 6epemeHHbIx Bbinun BKIto-
YEHbI XEHLUMHbI C OTATOLWEHHBIM aKyLIEPCKO-TMHEKO-
NOrMYECKMM aHaMHe30M (CaMonpou3BonbHbIA abopT,
HepasBMBatoLLasics GepeMeHHOCTb, NPeXaeBPEMEHHbIE
poabl). Kpome Toro, obcnenyemble GepeMeHHble Obinm
COMOCTaBMMbI MO BO3pacTy, NApUTETY POAOB U YacToTe
3KCTpareHUTanbHOMN NaToNorm, Y4TO NO3BOJISIET MPOBECTY
CpaBHEHWe NOJyYeHHbIX Pe3yrbTaToB.

O6cnenoBaHne 6epemMeHHbIX NPOBOAMIOCH B COOT-
BeTCTBUM C nprkazom M3 Ykpantbel Ne 977 ot 27.12.2011
«[po 3aTBEpMKEHHS KNIHIYHUX MPOTOKONIB 3 aKyLLEPChKOT
Ta riHEKOMNOriYHOI 1OMOMOrnY.

Maronoris. — 2017. — T. 14, Ne 1(39)

Original research

YpoBeHb FOMOLMCTENHA ONPEOENsN B CHIBOPOTKE
KpoBu ¢ TpunoHom-B metogom MDA ¢ ncnonb3oBaHnem
Habopa «HomocysteinEIAkit 110-AXH00001» (Axis-
Shield, Hopserus).

CocTosiHMe cucTeMbl remocTasa OLeHWBanu no
CrepylLmnmM napamMeTpam: NoACHUTLIBANMN KONIMYECTBO
TpombouuToB (Tu), MHOEKC CMOHTaHHOM arperauuu
TpombouutoB (MCAT), obwumit KoarynsaumoHHbIN
noTeHUuan KpoBW ONPEeAensnm no BPEMEHW pekasb-
umdukauyun (BP), TpombuHoBomy Bpemenun (TB).
AKTUBUPOBAHHOE YacTU4HOe TPoMBOoNnacTMHOBOE
Bpemsi (AYTB) uccnenoBanu ¢ NMOMOLLBIO PEAKTUBOB
Hay4YHo-uccnepoBaTenbckoi upmMbl «Simko-Ltd».
Mcnonb3ysa peakTuBbl 3TOW UPMbI, ONpeaensanu
D-gumepsbl, ypoBeHb pacTBOPUMbIX KOMMIIEKCOB (hu-
6pvH-MoHOMepoB (PK®M). OnpeneneHne KOHLUEH-
Tpauum cubpuHoreHa (®I) B nnasme npoBoAMMIM MO
meTopy P. A. Pyt6epr (1961), antutpom6buH I (AT Ill) n
aKTMBHOCTb NnasmuHoreHa (All) B nna3me nccnegosanm
¢ nomolbto HabopoB NDR Partigen (®PI).

Cratnctuyeckast obpabotka pesynsraToB KUccrneno-
BaHWs NPOBOAMIOCH B CO3AaHHON 6a3e Ha OCHOBE KOM-
nbtoTepHor nporpammel SPSS (v. 13.0) Standard Version
n Statistica v.6.0 (StatSoft Inc., CLLIA, Ne STTS17124692).
CTaTCTUYECKYH 3HAYMMOCTb M3MEHEHWIA B KITMHUYECKUX
“ccrnefoBaHNsaX Onpefensnu ¢ noMoLLbo napameTpu-
yeckux kputepues CTbrogeHTa u ®uwepa. Mposogunu
pac4éTbl cpeaHei apudmeTuyeckon (M), oumbku cpeaHen
apudmeTnyeckon (m) no obLLENPUHATLIM (hopMynam.
KpuTepuem gocTtoBepHOCTM cumTanu P, paBHyl unu
6onbLuyto 95 %, puck oLumbKkM — MeHbLLe 5 %, a B Jonsx
enuHuubl — 0,05 1 meHbLue (p < 0,05) [9,10].

PesyabTatbl M UX 06Cy)KpAeHHE

[nsa oueHkn apheKTUBHOCT NPUMEHEHUST aHTUKOAry-
NSHTA CynofeKkcus Mbl U3y4nnu nokasaTenu CUCTEMbI
remocTasa v ypoeeHb 'Ll y 6epemenHbix ¢ AUT (I rpynna)
[I0 M 1ocne NIEYEHWs 1 CPaBHWUM C NoKasaTensmMm B KOH-
TponbHon rpynne (Il rpynna).

Kak B1aHo 13 AaHHbIX mabsuuypi 1, HU3KWiA ypoBeHb Tu
y 6epemeHHbIx ¢ AUI™ cBA3aH ¢ NOBLILLEHWEM arperauum
Tu, 4to 0ByCcroBNMBAET Bo3pacTatoLLmin nokasartenbs VICAT.

Tabnuua 1. MokasaTenu cuctembl reMocTtasa y obcrnefoBaHHbIX GepeMeHHbIX

B NPOLIECCe NeYeHms

Mokazatenn Ipynnbl 06cneaoBaHHbIX

I rpynna, n = 34 Il rpynna, n = 29

[0 neyeHus nocrne nevyeHus 300poBble 6epeMeHHble
Ty 10°/n 120,01 £ 7,05* 213,01 £2,07* 223,04 +1,90
WCAT, en. 18,42 £ 1,94* 7,05 £ 0,90** 6,41+0,82
BP.c 78,76 + 2,85* 84,17 £1,12** 83,03 2,04
TB,c 15,04 + 1,80* 17,12 + 1,59* 18,04+ 1,17
AT-I, % 71,12+1,80 81,24 £1,10 84,10 £ 3,05
or, r/n 2,21+0,14 3,25+0,24 3,78+0,19
AN,% 108,95 + 2,99 115,02 + 1,04 117,34 £ 2,73
AYTB, ¢ 15,07 £ 0,42* 21,34 £ 1,05 22,78 £ 1,17
D-gumepsl, Hr/mn 1200 + 115* 960 + 124** 950 + 110
PKOM, mkr/mn 3532 +£1,72% 29,01 +1,59* 28,44+ 1,15

*: pa3HnLa JOCTOBEPHA B CPABHEHWM C KOHTPONBHOI rpynnoii (p < 0,05);
** pa3HuLia JOCTOBEPHA B CPaBHEHWUM A0 W nocne nedexns (p < 0,05).
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Tabnuua 2. MokasaTeny roMmouucTenHa y obcrnefoBaHHbIX GEPEMEHHBIX B MPOLIECCe

neveHus
MokasaTenun Ipynna o6cnefoBaHHbIX
| rpynna, n = 34 Il rpynna, n =29
o neyenus Mocne neyeHus KoHTponbHas
lomouucTenH, mkmonb/n - 34,20 +5,03* 15,40 £ 0,32* 12,07 £ 0,60

*: pasHuLa JOCTOBEPHA B CPABHEHWMW C KOHTpOrbHOWM rpynnoii (p < 0,05); **: pasHuua goctoBepHa
B CpaBHeHUM 110 ¥ nocne nedenHust (p < 0,05).

CHuxeHne TB cBMaeTenbCTBYET O COCTOSIHUM Tvnep-
koarynsaumun. YposeHb ®I” CHUXeEH, YTO CBUAETENBCTBYET O
NoBbILLIEHHOM noTpebneHnn atoro Genka. AYTB senseTcs
rnokasatenem usmepeHns 3MEKTUBHOCTY «BHYTPEHHE-
ro» 1 obLLero myTu CBEPTLIBAHWS KPOBU. Y obcrnemyemMbix
nauMeHTOK MMenach TEHAEHUMSI K NOBLILLEHWIO AaHHON
BEMVYWHBI, YTO TaKke CBUAETENbCTBOBANO O BbICOKOM
pucke Tpomb6oobpa3oBaHWs. AKTBALWS BHYTPUCOCYAM-
CTOro CBEPTLIBAHWS KPOBYW W MOBLILLEHWE arperaLyoHHON
aKTMBHOCTM TPOMOOLIMTOB OTpaXKaeTcs B yBENUYEHUN
KoHUeHTpauwn PKOM 1 D-aymepos B nnasme KpoBy.

YposeHb 'Ll y 6epemeHHbIx ¢ AVT™ B npouecce Tepa-
N1 NpenapaToM Cyrnoaekcua NpuBeaéH B mabnuye 2.

[JaHHble mabnuypl 2 CBMAETENLCTBYIOT O BbICOKOM
ypoBHe [TL] y 6epemeHHbIx | rpynnbl, 4To 06ycroenmeaet
MOBbILUEHHYIO YaCTOTy Pas3BUTUS TSHKEMbIX HapYLLEHUI
B Pa3nu4YHbIX OpraHax W cuctemax y [aHHOW rpynnbl
MaLUEHTOK.

Jleyenne 6epemeHHbIx ¢ AUT 1 HapyweHnsmn B
CHCTeMe remocTasa NPOBOAWIN MO WHAVBKAYANbHO Mo-
[obpaHHoN Ansa Kaxaon naumeHTkn cxeme. OCHOBHbIM
MPYHLMNOM Ne4eBHO-NPOMUNAKTUHECKX MEPONPUATUN
npv aTom Bbina TMpeocTaTuyeckas, ceaTyBHas Tepanuu,
aHTMarperaTHas 1 aHTUKoarynsLvoHHas Tepanusi, npoBe-
[eHne NpohunakTUKM NraLeHTapHOW HEAOCTAaTOYHOCTH.
B komnnekcHoe neveHne 34 6epemenHbix ¢ AU Ha hoHe
ITLL mbl BKItoYanm cynopexeua. Cxema HazHaueHust cyrno-
fekcuaa cnegytowas: 600 JIE npenapata 1 pas/aeHb B/M
B TeueHue 20 aHel, a 3aTeM B TedeHne 30 AHel Tepanus
npogosnkaeTcs nyTém npuéma BHYTpb no 1 kancyne
(250 IE) 2 pasa B cyTKM.

KpuTepriem adeKTMBHOCTU NeYeHns Sensnack Hop-
Marnmsavys reMoCcTasuonornyeckux nokasarenei Kposm u
ypoBHs 'Ll KnuHuyeckummn nokaarensmu acphekTuBHO-
CTV Tepanun SBMSeTC YCTpaHeHe CUMMTOMOB Yrpo3bl
npepbiBaHns 6epeMeHHOCTH, OTCYTCTBUE PEMPOLYKTUB-
HbIX NOTEPb, MPE3KIaMMNCUK, NPEXAEBPEMEHHO OTCIONKN
MnaueHTbl, 3aAepXK1 BHyTPUYTPOBHOTO pasBnTvs Nnoaa,
NpeXaeBpeMEHHbIX POL0B, TPOMOOTUHECKIX OCTIOXKHEHNIA.

Kak BMAHO 13 gaHHbIXx mabnuysl 1, NpUMEHeHne
CynofeKkcuaa NpuBero K yryyLIeH o nokasaTenen Bcex
3BEHbEB CHCTEMbI remMocTasa y 6epeMeHHbIX | rpynnbl, @
VIMEHHO K HOpManu3awwuy nokasareneii obLiero koaryns-
LIMOHHOTO NoTeHUMana u oMepuHONUTUYECKON CUCTEMBI.
OTMevaeTcs CHKEHNE aKTUBHOCTH BHYTPUCOCYANCTOMO
CBEPTbIBAHWS KPOBM U arperaumy TpoMBoLMTOB, HOpMa-
nu3aums nokasatens PKOM. CHuxenve ypoBHa D-gu-
mMepoB — 6enkoBbIX parMeHTOB, (hOPMUPYIOLLIMXCS B
pesynkrate pacTBopeHust onbpuHa, Hopmanumaaumm MCAT
1 AYTB (960 + 124 Hr/mn, 21,34 £1,05 ¢, 7,05+ 0,90 eg.
COOTBETCTBEHHO), YTO CBUAETENBCTBYET O [JOCTOBEPHOM
CHVKEHWUW pUCKa TPOMOOTUYECKMX OCTIOXKHEHMIA.
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BbiBoAbI

1. [laHHble nccnefoBaHUi yKasbiBaOT HA NaTonoru-
YEeCKMe U3MEHEHUS B CUCTEME reMocTasa y GepeMeHHbIX
¢ AU, ocnoxHéHHbIM L] B CTOPOHY rvnepkoarynsumm,
YTO SIBMNSETCA OAHOW U3 NMPUYMH aKyLIEPCKUX W NepuHa-
TanbHbIX OCTOXHEHUIA.

2. PesynbraTbl MOHUTOPUPOBaHUS 3OEKTVBHOCTM
MPYMEHEHNS HATYParbHOTO aHTUKOArymnsiHTa CynoaeKcus
CBMIETENbLCTBYIOT O JOCTOBEPHON HOpManu3aLmm noka-
3aTenen CUCTeMbI reMoCTasa 1 YpoBHS roMOLMCTENHA B
OCHOBHOW rpynne 1 nx NpubnmKeHNn K COOTBETCTBYHOLLIM
rnokasaTensiM KOHTPOMBLHOW Tpynmbl.

3. MpoBenéHHoe nccnegosaHue obycnoenuBaeT
LilenecoobpasHOCTb BKITHOHYEHUS B KOMMIIEKCHYIO Tepanuio
GepeMeHHbIX C rMNepTUPe03oM, OCNoXHEHHbIM LI, Ha-
TyparnbHOro aHTWKOarynsHTa Cyrnofgekcus, nokasasLLero
XOopoLume pesynbsTaTbl B HOpManu3auuy peonorniyeckmx
CBOMCTB KPOBU W CHWXEHUW puUCKa TPOMOOTUYECKMX
OCIIOXKHEHWI.

4. Takum 0Bpa3om, CBOEBPEMEHHAs ANArHOCTHKa W
neyeHve HapyLLEHUIA B CUCTEME reMocTasa y 6epeMeHHbIX
¢ AU, otarowérHbim L, no3BonseT nponoHrMposaTb
6epeMeHHOCTb IO CpPOKa POXAEHUS KU3HECNOCOBHOro
nnoga ¢ GnaronpusTHLIMKU NepuHaTanbHLIMU pesyrsTa-
Tamu.
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Objective: to study changes in the vascular endothelium state in conjunction with clinical and metabolic features in CHD patients
with the concomitant nonalcoholic fatty liver disease.

Methods: cross-cohort analytical study involved 86 patients, the primarily selected group consisted of 34 patients, mean age
60 (57.5; 66) with documented coronary artery disease, stable exertional angina of lI-l1l functional class combined with NAFLD;
comparison selected group: 32 patients, mean age 60.5 (51.5; 65.6) with coronary artery disease without NAFLD. The control
selected group consisted of 20 healthy individuals.

Results: In patients with coronary artery disease and NAFLD compared with CHD patients without NAFLD was found significantly
higher levels of ADMA by 21 % (p<0.05), CRP by 1.63 times (p<0.05), intima-media thickness by 14.28 % (p<0.05). Using
ROC-analysis established that levels of ADMA >0.74 mmol/l is the cutting point and has an optimal ratio of sensitivity (80 %)
to the specificity (82.9 %) for the diagnosis of vascular remodeling in CHD patients with concomitant NAFLD. The presence of
significant direct correlation relationship of ADMA with CRP, total cholesterol, glucose, body mass index, alkaline phosphatase,
ALT and significant negative relation of ADMA with HDL were found.

Conclusions: In patients with coronary artery disease, combined with NAFLD structural and functional changes in vascular
endothelium (increase in serum levels of ADMA, thickening of intima-media) are observed during activation of systemic
inflammation (increased CRP concentration), which is associated with metabolic disorders and liver damage indicators. The
value of ADMA in serum prevailing 0.74 mmol/l helps to diagnose structural and functional changes in vascular endothelium in
patients with coronary artery disease, comorbid with NAFLD.

CTaH CyAMHHOTO €HAOTEAII0 Ta KAIHIKO-MeTaboAiuHi 0c06AMBOCTI XBOPUX
Ha iluemMiuHy XxBopoOy cepus, L0 NOEAHAHA 3 HEAAKOTOABHOO YXXMPOBOIO XBOP060IO NeviHKU

H. C. MuxamnnoBcbKa, A. €. MiHsiIMAeHKO

MeTa po60TH — BUBHMTM 3MiHM CTaHY CyAMHHOTO eHAOTENI Y B3aEMO3B A3KY 3 KNiHIKO-MeTaboniuHMMM 0COBNMBOCTAMM Y XBOPUX
Ha iwemiyHy xBopoby cepus (IXC) i3 cynyTHBO HEanKoronbHO XMpoBo XBopoboto neviky (HAXKXI).

Matepianu Ta metoau. [lo NONepevHOro KOropTHOrO aHaniTMYHOro AOCMIMKEHHS B NapanenbHux rpynax sanyuunnm 86 na-
LieHTiB: ocHOBHa rpyna — 34 xsopi 3 IXC: cTabinbHot cTeHokapgieto HanpyeHHs I1-Ill dhyHKuioHanbHoro knacy B NoeAHaHHi
3 HAXKXT1, mepiana Biky — 60 (57,5; 66); rpyna nopisHsHHsA — 32 xBopi 3 IXC 6e3 HAXXI, megiaHa Biky — 60,5 (51,5; 65,6).
YciMm XBOpUM 34INCHUNM KOMMEKCHE OBCTEXEHHS 3riJHO i3 3aranbHOMPUIRHATUMI cTaHaapTamm (Hakas MO3 Ykpainm Ne 436
Big 03.07.2006). 3a fonoMorot cTaHaapTHUX HabopiB PeaKkTUBIB iIMYHOEPMEHTHIM METOAOM BU3HAYaAmNM PiBEHb IHCYMIHY
(Monobind, USA), acumetpuuroro gumetinaprinivy ADMA (Immundiagnostik, Germany). Ycim nauieHTam BU3Ha4anm TOBLUMHY
Komnnekcy iHTMmMa-Megia eHpoTenito cyanH Ha anapari eSaote Mylab40 (Ianis).

Pe3ynkratu. BusHauunu, wo B nauienTis 3 IXC i HAXKXT nopiBHsiHO 3 xBopumu Ha IXC 6e3 HAXKXIT BiporigHo BinbLui piBHi
ADMAHa 21 % (p<0,05), CPB y 1,63 pasa (p<0,05), ToBLMHa komnnekcy iHTuMa-megia Ha 14,28 % (p<0,05). 3a gonomoroto
ROC-aHaniay BctaHoBuu, Lo piseHb ADMA >0,74 MMORb/N € TOUKOK BifcCikaHHs Ta Mae onTuMarnbHe ChiBBIOHOLIEHHS YyT-
nwuBocTi (80 %) oo cneumdivHocTi (82,9 %) LWoAo AiarHOCTUKN PEMOAENIOBaHHS CyauH y xBopux Ha IXC i3 cynyTHbor HAXXI.
3'1C0BaHO HasABHICTb BipOrigHOTO NPSIMOro KOpensLiiHoro B3aeMo3s’siky piHs ADMA 3 CPB, piBHeM 3aranbHOro XonecTepuHy,
rTHOKO3K, IHAEKCOM Macy Tina, NyxHoi drocdarasm, AT i BiporigHoro Big'emHoro 38's3ky ADMA 3 JTNBLL.

BucHoBkM. Y xBopyx Ha IXC, Wwo noegHaHa 3 HAXKXTT, cnocTepiratoTbes CTPYKTYPHO-(DYHKLIOHAMBHI 3MiHW CYAUHHOTO eHA0TENI
(30inbLueHHs1 cupoBaTkoBOro piBHA ADMA, NOTOBLUEHHSI KOMMNIEKCY iHTUMa-Megjia) Ha Thi akTMBaLi CCTEMHOTO 3anasieHHs
(36inbLueHHs koHUeHTpaLii CPB), ki acouiioloTbea 3 METaboNIYHUMK MOPYLIEHHAMMW Ta iHAMKATOPaMW YPaXKEHHS NEYiHKV.
3HaueHHst piBHs ADMA B cvpoBaTLi kposi, Lo nepesaxae 0,74 MMOIb/1, Aa€ 3MOry AiarHOCTYBaTW CTPYKTYPHO-(YHKLOHamNbHi
3MiHV CyAMHHOTO eHAoTeNilo y XBopux Ha IXC, komopbigHy 3 HAXXIT.

CocTosiHME COCYAUCTOr0 IHAOTEAUS U KAMHUKO-MeTaboAuuecknue 0co6eHHOCTH
60AbHbIX UBC B COYETaHUM C HEAAKOTOABHOM XXMPOBOI H0AE3HBIO NEeUeHu

H. C. MuxannoBckas, A. E. MUHsnAeHKo

Llenb pa6oTbl — N3y4nTb M3MEHEHWSI COCTOSIHUSI COCYAMCTOrO SHAOTENWS BO B3aMMOCBS3N C KIMHUKO-MeTabonmnieckumm
ocobeHHocTAMM Y 6onbHbIX MBC ¢ conyTCTBYHOLLE HEaIKoronbHOM KMPOBON BONE3HbLI0 MeYeHM.

Marepuanbl n MeTogb!. K nonepeyHoMy KOropTHOMY aHanmMTU4ECKOMY UCCeA0BaHMI0 B NapannerbHbIX rpynnax npueneyeHo
86 nauveHToB: ocHOBHas rpynna — 34 6onbHbIx ¢ VIBC: cTabunbHom creHokapayeit HanpspkeHus Il dyHKuroHaneHoro knacca
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B coyeTaHum ¢ HAXKBI, meguara Bospacta — 60 (57,5; 66); rpynna cpaBHeHusi — 32 6onbHbix ¢ VIBC 6e3 HAXKEBN, megnana
Bo3pacTta — 60,5 (51,5; 65,6). Bcem 6onbHbIM NPOBOANIN KOMMIEKCHOE 06CnenoBaHie B COOTBETCTBUM C OBLLENPUHATHIMM
crangaptamu (npukas M3 YkpauHbl Ne 436 ot 03.07.2006). C nomMoLLbto CTaHAapTHLIX HAGOPOB PeaKTUBOB UMMYHOEPMEHTHBIM
MeToAoOM onpeensny ypoBeHb uHcynuHa (Monobind, USA), acummetpuyroro gumetunaprinHa ADMA (Immundiagnostik,
Germany). Bcem nauvieHTam onpegensnum TOMLWMHY KOMMNEKca MHTUMa-Meaya 3HOOTENUs COoCydoB Ha annaparte eSaote
Mylab40 (Utanus).

Pesynbratbl. OnpegeneHo, yto y nauneHtoB ¢ IBC n HAXKBI B cpaBHeHum ¢ 6onbHbiMn MBC 6e3 HAXKBI goctoBepHo
6onbLue yposHn ADMA — Ha 21 % (p<0,05), CPB - B 1,63 pasa (p<0,05), TonwmHa komnnekca MHTMMa-meaua — Ha 14,28 %
(p<0,05). C nomoupto ROC-aHanu3a yctaHoBneHo, 4To ypoBeHb ADMA >0,74 MMonb/n ABNSETCS TOUKOW OTCEYEHMS 1 UMeeT
onTUMarnbHOE COOTHOLLEHWe YyBCTBUTENLHOCTM (80 %) K cneundudHocTu (82,9 %) OTHOCUTENBHO AMArHOCTUKM pemoaeni-
poBaHus cocyoB y 6onbHbIx VIBC ¢ conyTctaytowwen HAXKBI. BbisicHeHO Hanmnuve JOCTOBEPHOM NPSIMON KOPPENsLMOHHOMN
B3aumocssiaun yposHst ADMA ¢ CPB, ypoBHem 06LLiero xonectepuHa, roko3bl, LenovHo ocdarasel, AT, Haekcom maccel
Tena u gocToBepHomn obpatHoi cesisu ADMA c JIMBIM.

BbiBoapl. Y 6onbHbIx MBC, komopbuaHoii ¢ HAXKBIT, Habntogarotcst CTPYKTYPHO-(YHKLIMOHAbHBIE U3MEHEHNS COCYAUCTOrO
SHAOTENVS (YBENMYEHME CbIBOPOTOYHOIO ypoBHA ADMA, yTonLLeHe KoMMmeKkca HTUMa-Meamna) Ha poHe akTMBaLmMm CUCTEMHOTO
BOCnaneHus (noBblLeHue KoHueHTpauun CPB), KoTopble accoLmmpytoTes ¢ MeTabonmnyeckuMm HapyLLIEHUSIMU 1 UHAVKaTOpaMm
nopaxeHus neveHn. 3HaveHne yposHs ADMA B cbiBOpOTKe KpoBw, npeBbiuatowee 0,74 MMOnb/, NO3BOMSIET ANarHOCTUPOBaTh

CTPYKTYPHO-(hyHKLIMOHATbHbIE U3MEHEHWS COCYAMCTOrO aHAoTeNnNs y 6onbHbIX MBC, komopbuaHoi ¢ HAXKBTT.

Introduction

Coronary heart disease (CHD) continues to gain the lead-
ing place in the structure of incidence and is one of the pre-
vailing causes of death and disability in the population [1].
Metabolic disorders (diabetes, hypertension, dyslipidemia,
obesity) 2—4 times raise the risk of coronary heart disease.
Nonalcoholic fatty liver disease (NAFLD) is regarded to be
one of the conditions associated with metabolic syndrome
causing the deterioration of the quality of life, morbidity, and
mortality. The prevalence of NAFLD in western countries is
20-30 %, 2-3 % of which have a progressive course with
transformation into nonalcoholic steatohepatitis (NASH),
cirrhosis, hepatocellular, carcinoma [2].

The leading link in the development of NAFLD is insulin
resistance syndrome, characterized by the reduced tis-
sues receptors sensitivity to insulin, resulting in increased
synthesis of free fatty acids accumulated in the liver. The
free fatty acids, in their turn, break the endothelial function
through the following mechanisms: production of free rad-
icals, activation of systemic inflammation, adipocytokine
imbalance and dyslipidemia [3].

The endothelial dysfunction that defines thromboge-
nicity, inflammatory changes, vascular reactivity and the
stability of atherosclerotic plaques is directly related to the
progression of coronary artery disease and also NAFLD
[4]. In NAFLD the endothelial cells of hepatic sinusoid
are damaged, the production of cytokines, free radicals
and collagen increases, and as a result — the change of
sinusoid fenestration, collagenization of Disse’s space
and growth of intrahepatic vascular resistance, which, in
its turn, provokes significant hepatic circulation disorders,
ischemia development, liver tissue necrosis accompanied
by fibrosis of these sites in the liver [5].

Today one of the endothelial dysfunction markers,
directly related to both CHD and NAFLD is asymmetric
dimethylarginine (ADMA). Intracellular production of ADMA
happens through the arginine demethylation by the class
of enzymes known as arginine-N-methyltransferase and
further proteolysis releases ADMA [6]. ADMA is an endo-
genous inhibitor of NO-synthase enzyme that catalyzes the
conversion of L-arginine into nitric oxide (NO) — a powerful
vasodilative agent. ADMA plasma levels are related to its
release in the process of protein breakdown and its splitting
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into dymetylamyn and citrulline under the influence of en-
zyme dimethylarginine dimethylaminohydrolase (DDAH).
DDAH is presentin the liver, pancreas, spleen and kidneys,
but the liver DDAH plays a dominant role in the utilization
of plasma ADMA[7].

Recently the significance of ADMA as a new risk fac-
tor for CVD was defined. In The Ludwigshafen Risk and
Cardiovascular Health Study — a significant prospective
study with an average observation period of 5.5 years it
was estimated that the concentration of ADMA plasma
levels is associated with mortality from cardiovascular and
other causes in patients with stable and unstable angina
regardless of known risk factors. [8]. In another study with
an observation period of 24 years, Leong et al. (2008)
showed the relation between the increased blood ADMA
levels and the increase of the frequency of myocardial
infarction and stroke in women [9]. Also, the relationship
between the content of ADMA and severity of coronary
artery disease, the influence of ADMA concentration on
prognosis and survival of patients with cardiovascular
system disorders was found out [10].

Besides the prevention of the NO synthesis through
the competitive braking of eNOS, ADMA may promote
further breaking of its enzymatic activity and transfor-
mation into the generator of superoxide. It is believed
that this ADMA activity contributes further endothelial
dysfunction and may play a significant role in the patho-
genesis of liver diseases, acting as a source of vessels
oxidative stress [11].

However, data on the particularities of concentration
changes in ADMA serum level as a marker of endothelial
dysfunction, depending on the functional state of the liver
in patients with coronary artery disease and concomitant
NAFLD are limited; the relationship of ADMA with com-
ponents of the metabolic syndrome in these patients has
not yet been investigated. Thus, the role of endothelial
dysfunction in the pathogenesis of CHD comorbid with
NAFLD requires further study.

The objective of the research: to study changes
in the vascular endothelium state in interconnection with
clinical and metabolic features in CHD patients with the
concomitant nonalcoholic fatty liver disease.
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Materials and methods of the research

Cross-cohort analytical study in parallel groups involved 86
patients, the primary group consisted of 34 patients with
documented coronary artery disease, stable lI-ll func-
tional class (FC) exertional angina combined with NAFLD,
median age 60 (57.5; 66); comparison group: 32 patients
with IBS without NAFLD, median age 60.5 (51.5; 65.6).
The control group consisted of 20 healthy individuals, the
median age 58 (54; 60). Groups are comparable in age,
sex, comorbidities nature, duration of CHD. Before being
included in the study, all participants provided written con-
sent. Il and Il FC exertional angina were diagnosed under
the classification of the Canadian Heart Association. The
nonalcoholic fatty liver disease was determined by ultra-
sound examination of the liver according to the generally
accepted methodology.

Criteria of including into the study: informed consent
of the patient, the presence of verified CHD and NAFLD.
The excluding criteria: patient with alcoholic liver disease
or cirrhosis, autoimmune and viral hepatitis; autoimmune
disorders; acute coronary syndrome or acute cerebro-
vascular accident in less than 3 months prior to the study;
decompensated heart failure; oncological diseases.

All the patients with coronary artery disease were sub-
jected to a comprehensive examination under the gene-
rally accepted standards (MOH of Ukraine number 436 of
03.07.2006). Anthropometric measurements included the
definition of height, weight, body mass index. The study
of total cholesterol (W), triglycerides (TG), high-density
lipoproteins (HDL), low-density lipoprotein (LDL), blood
glucose, the activity of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase
(ALP), gamma-glutamyltransferase (GGT), thymol test
performance, total bilirubin concentration was performed
by standard biochemical techniques. To assess the de-
gree of insulin resistance indexes HOMA-IR and CARO
were used.

The thickness of intima-media vascular endothelial
complex was measured in all the patients on the eSaote
Mylab40 (ltaly) apparatus. The research of the main head
and neck arteries on the right and left front of the neck with
the patient in supine position was conducted through the
ultrasonic scanning with the linear transducer in B-mode
at frequencies from 7 to 13 MHz. The common carotid
arteries, ICA were scanned. The examination was carried
out with the patient supine with his head turned 45 ° in the

direction opposite to the artery studied. During each exa-
mination, the intima-media thickness (IMT) of the carotid
artery was determined. The arithmetic mean of the three
indicators was taken into account. IMT less than 0.9 mm
was considered as normal, 0.9—-1.4 mm was regarded as
thickening, and more than 1.4 mm — as the formation of
atherosclerotic plaque.

Using a standard set of reagents ELISA the level of
asymmetric dimethylarginine (Immundiagnostik), insulin
(Monobind, USA) and CRP (Biomerica) was determined.

Statistical data processing was carried out by us-
ing the software package Statistica 10.0 (StatSoft Inc.,
Ne AXXR712D833214FANS). Analysis of the nature of
the distribution of variables was assessed under the
Kolmogorov—Smirnov’s criterion (D). Since all the ana-
lyzed data differed from the normal distribution, we used
Mann-Whitney U-criterion to compare indexes from two
independent samples. The comparison of quality indicators
was performed using the ?criterion. To assess the type
of communication and forecast values of variables we
used the regression analysis and the analysis of operating
characteristics curves (ROC — Receiver Operating Charac-
teristic curve analysis), with the calculation of the area
under the ROC-curve (AUC —Area under the ROC curve)
and its 95 % confidence interval. The AUC value more than
0.5 was defined as statistically significant. The assessment
of the interrelationship between pairs of independent index-
es, expressed in quantitative scale, was carried out due to
the Spearman rank correlation coefficient (r). All data are
presented as median and distribution quartiles, Me (Q25;
Q75). Differences were considered significant at p<0.05.

Results and their discussion

Due to the analyses of the main clinical characteri-
stics it was found out that in patients with coronary artery
disease and NAFLD the reliably higher rates of BMI, waist
circumference, SBP were observed in comparison with
those in the group of healthy persons and IHD patients
without concomitant NAFLD (p<0.05) (Table 1).

In patients with coronary artery disease and NAFLD
a reliable increase in the value of BMI by 22.25 % was
marked if to be compared with the control group and
by 13 % if compared with patients with coronary artery
disease (p<0.05). The trend to the increase in levels of
total cholesterol and LDL cholesterol, atherogenic index
and to the reduction of HDL cholesterol in the intervention

Table 1. Clinical and laboratory characteristics of patients with coronary artery disease depending on the presence of concomitant NAFLD

Index, Control group CHD CHD and NAFLD
Unit (of measurement) (n=20) (n=32) (n=34)

BMI, kg/m? 26.29 (24.08; 29.26) 28.73(27.7; 31.88) 32.44 (29.13; 37.62)*
Waist, sm 80.66 (73.94; 96.42) 89.13(79.3; 101.6) 94.82 (88.5; 105.1)*

Systolic BP, mmHg

125.0 (110.0; 130.0)

140.0 (130.0; 145.0)

160.0 (160.0; 170.0)*

Diastolic BP, mmHg 80.0 (70.0; 90.0) 80.0 (65.0; 90.0) 95.0 (90.0; 100.0)
General cholesterol, mmol/l 484 (4.57;6.32) 5.01 (4.21; 5.55) 5.67 (4.24;6.29)
LDL, mmol/l 2.86 (2.14; 4.29) 3.91(3.35,4.1) 3.20(2.79; 3.57)
HDL, mmol/l 1.2 (1.12; 1.48) 1.11(0.75; 1.37) 0.96 (0.86; 1.34)
TG, mmol/l 1.06 (1.05; 1.13) 1.66 (0.8; 1.95) 2.27 (1.28; 2.75)*
Atherogenicity index 2.45(2.05; 3.19) 3.03(2.13; 3.76) 3.63(3.42; 3.81)

*: the probability of indexes difference if compared with the control selected group (p<0.05);
# the probability of indexes difference if compared with the patients with coronary artery disease (p<0.05).
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group was observed in comparison with patients with
CHD and practically healthy persons. Triglyceride levels
in patients with coronary artery disease and NAFLD were
significantly 2 times higher than in the control group and
by 36 % — compared with patients without liver disease
(p<0.05).

In analyzing the parameters of carbohydrate metabo-
lism and insulin resistance (Table 2) the following changes
were revealed: by the level of glucose the significant
difference between groups was not found; in patients
with coronary heart disease associated with NAFLD,
there was a significant (p<0.05) increase in insulin levels
as compared to healthy persons (4.75 times) and CHD
patients without structural and functional changes in the
liver (2.42 times). A similar tendency was observed in terms
of HOMA index. Its 5 times increase in comparison with
healthy people was revealed, 2.35 times increase in pa-
tients with ischemic heart disease, respectively (p<0.05).
CARO index was 3.43 times lower in patients with a core
group compared with healthy people and 2 times lower
compared with patients without comorbid coronary artery
disease pathology (p<0.05). Revealed violations indicate
the development of insulin resistance which is associated
with an imbalance of adipocytokines level, typical for this
category of patients [12].

Features of the liver functional state in patients with
coronary artery disease depending on the presence of
concomitant NAFLD are shown in Table 3.

In patients with coronary heart disease associated

Table 2. Carbohydrate metabolism and insulin resistance characteristics in patients with coronary artery disease depending on the presence of

Original research

with NAFLD, there was a significant (p<0.05) 3.18 times
increase in levels of alkaline phosphatase compared to the
control group and 1.35 times increase in comparison with
patients with IBS without liver pathology. Serum GGT in
patients with coronary artery disease with NAFLD was 2
times higher compared with healthy individuals (p<0.05)
but did not differ significantly from the similar characteristic
of the compared group. According to other parameters of
the liver functional state, significant differences between
groups were not found due to the prevalence of patients
with steatosis than with steatohepatitis (79.5 % vs. 20.5 %)
in the study group.

Indicators of endothelial dysfunction in patients with
coronary artery disease depending on the availability of
NAFLD are presented in Table 4.

It was found out that in patients with coronary artery
disease NAFLD, the ADMA serum level was 42 % higher
than in healthy individuals and 21 % higher compared with
the group of CHD patients without liver disease (p<0.05);
according to the level of CRP the study group patients
5.16 times dominated the control group and 1.63 times the
comparison group (p<0.05). The thickness of intima-media
significantly prevailed in patients with comorbid disorders:
1.15 (1.00; 1.2) against 0.94 (0.9; 1.0) mm in patients with
CHD and 1.15 (1.00; 1.2) against 0.78 (0.7; 0.8) mm in
healthy individuals (p<0.05). The frequency of registration of
intima-media thickening in patients with concomitant coronary
artery disease and NAFLD and in the comparison group are
shown in Fig. 1.

concomitant NAFLD
Index, Control group CHD CHD and NAFLD
Unit (of measurement) (n=20) (n=32) (n=34)

Glucose, mmol/l 420 (4.1;4.72)

Insulin, mkOd/ml 3.57(3.43; 5.33)
HOMA-IP 0.66 (0.62; 0.99)
Index CARO 1.03 (0.83; 1.19)

4.35 (3.90; 4.90)
7.41 (0.57; 13.50)
143 (0.68; 1.73)
0.61(0.38; 0.76)

5.00 (4.10; 5.80)

3.37 (1.50; 5.80)
0.30 (0.22; 0.88)*

17.00 (6.33; 22.77)"

*: the probability of indexes difference if compared with the control selected group (p<0.05);
*: the probability of indexes difference if compared with the patients with coronary artery disease (p<0.05).

Table 3. Characteristics of the liver functional state in patients with coronary artery disease depending on the presence of concomitant NAFLD

Index, Control group
Unit (of measurement) (n=20)

CHD CHD and NAFLD
(n=32) (n=34)

ALT, umol/mixh 0.55 (0.34; 0.68)

AST, umol/mixh 0.45 (0.26; 0.63)

Bilirubin, umol/l 8.0(3.2;11.7)

Thymol test, un. 1.86 (0.76; 3.43)

Alkaline phosphatase, nmol/(s*l) 1185.71 (1016.32; 1278.10)
Gamma glutamyl transferase, un/l 5.68 (2.72; 10.14)

0.61(0.51; 0.79) 0.73 (0.44; 0.82)
0.4 (0.38; 0.58) 0.49 (0.33;0.72)
14.35 (10.0; 17.3) 14.45 (8.75; 18.0)
3.02 (2.0; 3.86) 2.33(1.61;3.0)
2802.59 (2602.41; 2894.99)

8.9 (4.45; 1.1 11.62 (6.68; 26.7)

3772.72 (3572.54; 4850.64)"*

*: the probability of indexes difference if compared with the control selected group (p<0.05);
# the probability of indexes difference if compared with the patients with coronary artery disease (p<0.05).

Table 4. Indicators of endothelial dysfunction in patients with coronary artery disease depending on the availability of NAFLD

Index, Control group CHD CHD and NAFLD
Unit (of measurement) (n=20) (n=32) (n=34)

CRP, mgll 0.6 (0.4;0.8) 1.9 (1.5;2.5) 3.1(3.1;4.3"
ADMA, umol/l 0.5 (0.44; 0.53) 0.71(0.63; 0.76) 0.86 (0.84; 0.96)*
IMT, mm 0.78 (0.7, 0.8) 0.94 (0.9; 1.0) 1.15(1.00; 1.2)*

*: the probability of indexes difference if compared with the control selected group (p<0.05);
# the probability of indexes difference if compared with the patients with coronary artery disease (p<0.05).
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Fig. 1. The frequency of registration of intima-media thickening in patients with concomitant coronary
artery disease and NAFLD and in the comparison group.

# the probability of indicators difference if compared with patients with coronary artery disease,
according to the 2 criterion, (p<0.05).
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Fig. 2. The results of ROC-analysis of the ADMA serum levels relationship with intima-media complex
thickness in patients with coronary artery disease combined with nonalcoholic fatty liver disease.
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The analysis of the frequency of registration of the
intima-media thickening showed that among patients of
the main group there were 15 % more individuals with the
index IMT 20.9 mm (x?=4.89; p<0.05).

To assess the effectiveness of determining the ADMA
serum levels as a marker of structural and functional chang-
es in blood vessels in ischemic heart disease, comorbid with
NAFLD the ROC-analysis was conducted. The defining of
the presence of the intima-media complex thickening was
used as a reference method. The ROC-curve area was built,
the area under which was equal to AUC=0.91 subjectto a
5% confidence interval: 0.825 to 0.966.

It was determined that the level of ADMA>0.74 mmolll,
is the cutting point and has an optimal ratio of sensitivity

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

(80 %) to specificity (82.9 %) considering the diagnostics
of vascular remodeling. This statistically justified threshold
value is the highly reliable factor associated with structural
and functional changes in vascular endothelium in patients
with coronary artery disease combined with NAFLD. The
area under the ROC-curve of more than 0.8 indicates a
statistically reliable threshold value with high quality of
chosen model.

The presence of correlation relationship of ADMA
concentrations with CRP levels (r=+0.56; p<0.05), tes-
tifying the role of immunoinflammatory changes in the
development of endothelial dysfunction in patients with
coronary artery disease concomitant with NAFLD was
defined. The results obtained coincide with the modern
research confirming the role of systemic inflammation as a
leading pathophysiological mechanism in the nonalcoholic
fatty liver disease, which contributes to the development
of endothelial dysfunction and, consequently, to the pro-
gression of coronary artery disease [13].

In patients with coronary artery disease and NAFLD
the reliable direct relationship of ADMA rate with classic
risk factors for cardiovascular disease was revealed: total
cholesterol (r=+0.47; p<0.05), BMI (r=+0.53; p<0.05),
glucose (r=+0.65; p<0.05), and the significant negative
relationship of ADMAwith HDL (r=-0.48; p<0.05); IMT with
BMI (r=+0.56; p<0.05), glucose (r=+0.43; p<0.05), the
level of SBP (r=+0.46; p<0.05), thus specifying the as-
sociation of endothelial dysfunction with the development
and progression of metabolic disorders in this comorbid
conditions. The relationship of ED with metabolic disorders
was found in the works of other scholars. It is proved that
carbohydrate metabolism disorders, IR and obesity are
important factors of ED and early vascular aging (EVA-Syn-
drome)[14,15]. According to N. M. Hromnatska (2014), the
development of ED and increase in arterial stiffness is a
versatile reaction of tissue to IR and inflammatory stress,
inherent both to CHD and NAFLD [16].

The presence of relationships between the ADMA
endothelial dysfunction marker and liver damage prin-
cipal indicators in patients with coronary artery disease,
combined with NAFLD was established: ALT (r=+0.71;
p<0.05), ALT (r=+0.76; p<0.05); IMT levels of GGT
(r=+0.55; p<0.05), which goes with the literature.
Thus, A. P. Schekotova (2013) in her study traced the
authentic relationship of endothelial damage markers
and indicators of the cholestatic syndrome. The au-
thors, however, suggest that endothelial damage at
the same time depends not so much on the functional
state of the liver and hepatocytes defeat as on the
impact of hostility factors (inflammation, viral agents)
directly on the endothelium [17]. However, according
to other authors (O. B. Dynnyk, L. A. Stadnyuk, 2008),
it was estimated that generally accepted indicators of
endothelial dysfunction (vasodilation endothelium, cir-
culating endothelial cells) progressively worsen with the
increasing severity of liver disease and are associated
with changes in its functional state [18].

Conclusions

1. In patients with coronary artery disease, combined
with NAFLD, an increase in serum levels of asymmetric
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dimethylarginine, CRP, and thickening of intima-media
segment compared with patients with CHD without
concomitant liver disease are observed, thus indicating
the presence of endothelial dysfunction in the back-
ground of activation of systemic inflammation in these
patients.

2. The level of ADMA >0.74 mmol/l with sensitivity
(80 %) and specificity (83 %) allows diagnosing structural
and functional changes in vascular endothelium in patients
with coronary artery disease combined with NAFLD, thus
indicating that its value is a marker of vascular remodeling
in these patients.

3. Markers of structural and functional state of en-
dothelium in patients with coronary artery disease and
NAFLD are associated with the metabolic disorders (BMI,
waist volume, SBP, levels of glucose, cholesterol, insulin
resistance) and indicators of liver disease (ALT, alkaline
phosphatase, GGT) indicating the generality of pathoge-
netic mechanisms of the development and progression of
these comorbid disorders.

Prospects for further research: identification of
opportunities for pharmacological correction of endothelial
dysfunction and metabolic disorders found in patients with
CHD associated with nonalcoholic fatty liver disease is a
promising direction for our further research.
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HabyTi Bagn TpoMGoLMTapHOrO reMocTasy Npu Pi3HUX NaToNOrYHMX CTaHax i Nig BNIVBOM MeAVKaMEHTO3HWX areHTiB Hepo-
CTaTHbO AOCNimKeHi Ta NOTPebyTb NUMBHOI YBary HayKoBLB i KNiHILMCTIB, 0COBNMBO B NaLiEHTIB Ha MiNepTOHi4HY XBOPOOY
(IX) BUCOKOrO Ta Ay>e BUCOKOro AOAATKOBOTO Kap4ioBaCKynsipHOTO pUauKy PO3BUTKY CEpPLIEBO-CYANHHUX YCKNaAHEHD Y 3B'A3Ky
3 BVICOKOIO CMEPTHICTIO.

MeTa po60TH — BU3Ha4YeHHs 0COBNMBOCTEN agpeHaniH-iHayKoBaHoI arperavii TPOMOOLMTIB y XBOPUX Ha rinepTOHIYHY XBOPOOY,
LU0 YCKnagHeHa rocTpyMm ieMiYHUM iHCYNBTOM.

Matepianu Ta meTogm. XBopux Ha X (98 ocib) noginunu Ha 2 rpynu. o nepLuoi Bkntoumnm 46 xsopwx Ha X Bikom 63 (56-71)
poku (38 % — YonoBikw), siki, 32 AaHUMK «OICHOTO» BUMIpHOBaHHSA Ta JOOGOBOTO MOHITOPYBaHHS!, LOCAMW LiNbOBOrO PiBHS
apTepianbHoro Tucky (AT) Ha TNi 3aCTOCYBaHHS aHTUTINEPTEH3MBHIX Npenapartie nepLuoi niHii. [o gpyroi rpynu 3anyyunu 52
nauieHTw, ski xeopi Ha "X, Lo ycknagHeHa rocTpum NiBKynbHUM ileMiyHum iHcynstom (I, Bikom 63 (56-72) poku (66 % —
yonosikv). TypbigumeTpryHa arperatometpist (Solar, MiHcbk, Pecny6bnika binopyce) 3 agpeHaniHom (5 umonb/n) 3aiiicHeHa B
ymoBax KY «6 micbka kriHiuHa nikapHs» M. 3anopiioka. AHanisyBanmce MakcMmMarbHUA CTYNiHb | Yac arperauii TpomoouuTie
npotaroM 5 X8 3annCy (Tiax. 5 min | trmax, 5 min BiANOBIAHO) Ta 10 XB 3aNNUCY (Trax, 10 min | trmax, 10 min BIGMOBIAHO); CTYMiHb arperawii
TpombouwTie Ha 1, 2, 3, 5 Ta 10 xB 3an1Cy (T4 mins T2mins Tamins Tsmins 110min BIZMOBIAHO); NnoLa nig kpmeoto 3a 1, 5 1a 10 xB 3a-
nucy (AUC; i, AUCs 1in, AUC 1 min BIBMOBIAHO); HAXI KPUBOI 3a NepLLy XBUAKHY 3anucy arperatorpamu (AT, %/XB); koedillieHT
AesarperaLii 3a 5 10 xBUnuH 3aMMCY (Kgesagg, 5 mins Kaesagg, 10 min BIANOBIAHO); BUA arperawiiHoi KpuBoi.

Pesynbratu. Y xBopux Ha X, wo ycknagHeHa lll, cnoctepiranu BiporigHe 3HWKEHHS Ty 5 min HA 57 % (p=0,028); T/ i, — HA
71% (p=0,002), T, i — Ha 65 % (p=0,002), T3 i — Ha 60 % (p=0,004) i Tsmn — HA 59 % (p=0,027); AT — Ha 62 % (p=0,002);
AUC; i, — Ha 84 % (p=0,002), AUC; ,, — Ha 62 % (p=0,004) Ta AUC; i — Ha 60 % (p=0,018) nopisHsIHO 3 aHanoriYHnmm
nokasHukamm y xBopux Ha X, siki gocarnm Linbosoro pisHs AT. Kpim Toro, 3a BUZOM arperauiiHoi KpUBOi rpyniu Manu BiporigHy
PO3BKHICTb 32 BUOOM TaK 3BaHe «MoBHe NpurHiveHHs» (p=0,020) Ta «3nusHax» (p=0,008).

BucHoBku. TypbigumeTtpryHa (onTuyHa) arperaisi TpomboumTie 3 agpeHaniHom (5 UMonb/N) Aae MOXKIMBICTb 34IACHUTY OLjiHIO-
BaHHS1 KiNbKICHWX Ta SIKICHMX MOKa3HUKIB (pyHKLIOHANbHOI aKTUBHOCTI TPOMBOLWTIB Y XBOPUX Ha HEYCKMAZHEHY Ta YCKIagHEHY
X. Y xBopux Ha X, wo ycknagHeHa MMM, cnoctepiraetbest 3HWKEHHS Ha 57—84 % KinbKiCHWX NOKa3HUKIB agpeHaniH-iHayKo-
BaHOI arperaLlii TpPOMOOLMTIB NOPIBHAHO 3 aHANOr4YH1MM NoKasHUKammn XBopux Ha X, siki focarnu Uinbooro pisHs AT. Y Uil
KaTeropii naLieHTiB NnepeBaxaroTb TUNY agpeHaniH-iHayKoBaHWX arperatorpam i3 pisHuM CTyrneHem NpurHiveHHs arperavii — Big
MiHIMarnbHOro 0 MOBHOTO, @ TAKOX HAasABHE BIPOTiHE 3HKEHHS Tak 3BaHWX «3IIMBHUX» arperatorpam, Lo, IMOBIPHO, 3yMOBINEHO
3aCTOCYBaHHSM Y rOCTPOMY Nepiodi 3aXBOPHOBAHHS Npenaparis, KOTpi BNMBAKTb Ha (DYHKLIOHANbHY 30aTHICTL TPOMOOLIMTIB.

0cob6eHHOCTH aApeHAAMH-UHAYLUMPOBAHHOW arperauum TpoMbouuToB
Yy 60AbHBIX € 3CCEHLMAAbHOW TMNEepTeH3Uer B OCTPOM NEPUOAE MOAYLLAPHOTO
MLLIEMUYECKOT0 MHCYALTA N0 AAHHbIM TYpOMAUMETPUUECKOM arperaToMeTpuu

C. . XXemaHtok, B. B. CbiBoAan

anO6peTéHHbIe HapyLleHna TpOM60L|,VITapHOF0 remocTtasa npu pasHbIX NaTosiorm4ecknx COCTOAHNAX Nnoa BrvaHnem menu-
KaMEHTO3HbIX areHTOB U3y4YeHbl He4OCTaTO4HO. 3710 aKUeHTMpyeT BHUMaHue y‘-IéHbIX 1 KIIMHALMCTOB Ha AaHHOW r|p06neme,
0COOEHHO B OTHOLLIEHWW NaLUEHTOB C FVII'IepTOHVI‘-IeCKOI;I 6onesHbo (FB) BbICOKOr0 M 04eHb BbICOKOro AOMOMHUTENBHOMO Kap-
[AMOBACKYIIAPHOro pucka pa3snUTnAa cepae4yHo-CoCyancTbIX OCTMOXXHEHUIN B CBA3M C VX BbICOKOM NETanbHOCTHHO.

Llenb pa6otbI — onpeneneHne 0cobeHHOCTEN aapeHanuH-MHAYLMPOBAHHON arperauuy TpoMGOLMTOB Y BOMbHbIX C rUNepTo-
HUYeCKo 60Ne3HbI0, OCTIOXHEHHON OCTPLIM ULLIEMUYECKM UHCYIIETOM.

Matepuanbl n metoabl. bonbHble b (98 yenosek) bbiny pacnpeaeneHsl Ha 2 rpynnbl. Mepsyto rpynny coctaBunm 46 6onb-
Hbix ['B B Bo3pacTe 63 (56—71) neT (38 % nuL, My>xckoro nona), y KoTopbIx, N0 AaHHBIM «OGMCHOTO» 1 CYTOMHOTO onpeaene-
HWS1 apTepuanbHoro AasneHust (Al), nokasatenu JOCTUIIM LIENEBOrO YPOBHS HA (hOHE MPUMEHEHNSI aHTUIMNEPTEH3NBHBIX
npenapaToB NEPBOW NMHWW. BTopyto rpynmny cocTtasuna Koropta nauneHToB, B KOTOPYto Bowwsio 52 nuua c I'b, ocnoXHEHHON
OCTPbIM MOMyLUAPHLIM Mwemudeckum nHeynstom (ONMKN), B BospacTe 63 (56-72) net (66 % nuw myxckoro nona). Typbuan-
MeTpuyeckasi arperatomeTpust (Solar, MuHck, Pecnybnuka benapyck) ¢ agpeHanuHom (5 UMonb/n) npoBeaeHa B YCHOBUSIX
KY «6 ropofckas knuHuieckas 6orbH1Lay 1. 3anopoxbsi. AHanM3MpoBanu criedyioLLye nokaatenu: MakcMarnbHyH CTeneHb
1 Bpems arperauuu, 3anucanHble B TedeHne 5 MAH (T, 5 min ¥ trmax, 5 min COOTBETCTBEHHO) 1 10 MUH 32MMCH (T ryax. 10 min M trmax, 10
min COOTBETCTBEHHO); CTENEHb arperauumn TpombounTos Ha 1, 2, 3, 5 1 10 muHyTax 3anucu arperatorpammbl (T min T2 mins T3 mins
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Tsmin» T10min COOTBETCTBEHHO); Niowaab nog kpueoi 3a 1, 5 u 10 munyT 3anuey (AUC; pin, AUCs in, AUC g i, COOTBETCTBEHHO);
HaKIOH KPUBOI1 NepBoi MUHYThI 3anucy (AT, %/MuH); koaddunumerT aesarperaumn Ha 5 10 MH 3annen (Keesagg, 5 mins Kaesagg, 10 min
COOTBETCTBEHHO); BUZ arperauyoHHO KpUBOWA.

Pesynbratbl. Y 60nbHbIx ['B, ocnoxHéHHon OMUIW, HabntogaeTcst LOCTOBEPHOE CHBKEHWNE T oy 5 min HA 57 % (p=0,028); T in —
Ha 71 % (p=0,002), T, i, — Ha 65 % (p=0,002), T3, — Ha 60 % (p=0,004) 1 Ts i, Ha 59 % (p=0,027); AT — Ha 62 % (p=0,002);
AUC, 1in — Ha 84 % (p=0,002), AUCs i, — Ha 62 % (p=0,004) n AUCg i — Ha 60 % (p=0,018) no cpaBHeHMtO C aHaNOrMYHbIMK
nokasatensmu y 6onbHbIx B, gocTuriumx Lenesbix nokasatenei ALl Kpome Toro, JOCTOBEPHOE pasnuyne Mexay rpynnamm
onpeaensnock No BUAY arperaunoHHON KPUBOR, Tak Ha3biBaeMor «criveHomy, (p=0,008) u «nonHoro yrietexusi» (p=0,020).

BbiBoabl. TypbuanmeTpuyeckas (ontudeckas) arperaumsi TpPoMOOLMTOB C agpeHanvHoM (5 umorb/n) No3BONSET NPOBECTM
OLIEHKY KONMYECTBEHHBIX U1 Ka4EeCTBEHHbIX Nokasaternei hyHKLMOHaNbHOM akTUBHOCTY TPOMBOLMTOB Y GOMBbHBIX C OCIIOKHEHHBLIM
1 HEOCNOXHEHHbLIM TeveHneMm I'B. Y 6onbHbIX ¢ I'B, ocnoxHéHHo OMNAW, Habntogaetcs cHukeHue Ha 57-84 % Konn4ecTBEeHHbIX
rnokasatenemn agpeHanvH-MHAYLMPOBaHHOMN arperauyy TpOMOOLMTOB MO CPABHEHWIO C aHANOTMYHBIMM NoKa3aTensMu B rpynne
6onbHbIX ['B, gocTurumx wenesoro yposHs ALl Takke y AaHHOW KaTeropum nauMeHToB NpeobnagatoT TUMbl arperatorpamm ¢
pasHoii CTEMEHBIO YTHETEHWS arperaLyioHHOMO NpoLEecca BMoTb A0 MOMHOO YrHETEHUS!, @ TaKKe CHKEHWE TaK Ha3biBaeMbIX
«CMWBHBIXY» arperatorpamm, YTo, BEPOSiTHeE BCero, 00yCrnoBneHo HasHa4eHeM B OCTPOM Nepuoae 3abonesaHns npenapaTos,
KOTOpbIE BAMSIOT HA (hyHKLIMOHArBHYH aKTUBHOCTb TPOMBOLIMTOB.

Adrenalin-induced platelet aggregation in essential hypertensive patients
in the acute phase of hemispheric ischaemic stroke: LTA results

S. P. Zhemanyuk, V. V. Syvolap

Acquired platelet disorders caused by pathological state or medical induced have pure knowledge according to the experts,
especially in essential hypertensive (EH) patients with high and very high cardiovascular risk due to the association with an
increased risk of death as stroke and myocardial infarction.

The aim of the study was to determine adrenalin-induced platelet aggregation parameters in essential hypertensive patients in
acute phase of hemispheric ischaemic stroke.

Materials and methods. A total of 98 study participants were analyzed. The first group (n = 46; aged 63 (56-71); 38 % man)
were well-controlled essential hypertensives according to the “office” and ABMP results, and the second one (n = 52; aged
63 (56-71); 66 % man) were EH patients with an acute hemispheric ischaemic stroke (HIS). Light transmittance aggregation
(LTA) was conducted with adrenaline (5 pmol/l)).We analyzed the percentage and time of maximal aggregation monitored for
5 and 10 min (Trax, s mn @Nd troax s min respectively); the percentage of aggregation in 1 min, 2 min, 3 min, 5 min, 10 min (T4 i,
Ty mine Tamins Tsmin @nd Tyomin, respectively); area under the curve at the end of 1, 5 and 10 min periods (AUC; 1, AUCs i, and
AUC;, i, respectively); the slope of aggregation (AT, %/min); deaggregation at the end of 5 and 10 min periods (Kgesagg, 5 mn aNd
Kgesagg, 10 min F€SPECtively); LTA tracings.

Results. There was a decrease of T 5min Y 57 % (p = 0.028); Tin bY 71 % (p = 0.002), Ty by 65 % (p = 0.002), T3 i, by 60 %
(p =0,004) and Ts i, by 59 % (p = 0.027); AT by 62 % (p = 0.002); AUC; , by 84 % (p = 0.002), AUC; i, by 62 % (p = 0.004),
AUC; i, by 60 % (p = 0.018) in group of EH patients with an acute HIS in comparison with the group of well-controlled EH patients.
Moreover, as analyzed LTA tracing only so called “considerably decreased” (P = 0.020) and “fused” patterns of aggregation
(P =0.008) achieved significance in groups.

Conclusion. Light transmission aggregometry (optical) with adrenalin (umol/n) provides the quantitative and qualitative information
about the platelet function ability to aggregate in EH patients with and without acute complications. In EHs with an acute HIS there
is 57-84 % decrease of quantitative parameters in comparison to the same data in well-controlled EHs. Furthermore, they have
aggregation patterns which show the different level of the platelet aggregation process reduction, and also there are less so called
“fused”patterns of aggregation. We suggested that there is because of treatment which influences substantially the platelet function.

HesBaxxaroum Ha 3Ha4Hi AOCArHEHHst B AiarHOCTUUi Ta
MiKyBaHHi, CepLeBO-CyaMHHI 3aXBOPIOBAHHSA, Ha Xarb,
3aiiMatoTb MPOBIAHI MO3uLiT cepead NPUYMH CMEPTHOCTI
HaceneHHs. OcobnmBe MicLie NocigatoTb aTepoTpoMOoTIY-
Hi yCKIaaHEeHHs rinepToHiuHOi xBopobu (MX) — iHdapkTu
MioKapAa Ta iHCynbTU, NPOBiAHA POrb B NATOreHesi SKu1x
HanexuTb TpomMboumuTam. BknioueHHs Jo cTaHZapTiB i
MPOTOKOMIB NiKyBaHHS CEpLEBO-CYANHHINX 3aXBOPHOBAHb
npenaparis, LLO BMVBaOTb Ha TPOMOOLMTapHY NaHKy re-
MOCTa3y, HEKOHTPONbOBaHE BUKOPUCTAHHS SIKUX NiABULLYE
PU3MK remopariyHux ycknagaHeHb, BuMarae 0b0oB’s13K0BOro
BU3HAYeHHS (DYHKLOHaNbHOI akTUBHOCTI TPOMOOLMTIB.
Cy4acHUMM [iarHOCTUYHUMK MPOTOKONaMu nepea-
6avaeTbCa BU3HAYEHHS (DYHKLiOHANbHOI aKTUBHOCTI
TpoMOGOUMTIB Ta IXHLOI CEKPETOPHOI 3AaTHOCTI Hacamne-
pes y XBOpWX i3 remopariyHMMK cTaHamu 34ebinbLioro
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BPOXeHOI eTionorii. [Hdopmauii wogo HabyTux 3MiH
arperauiHnx BnacTuBOCTEN TPOMBOLMTIB Y KMiHIYHIN
MPaKTULi HAaKOMWYeHO HeAOCTaTHLO, 0COONMBO B MaLli-
eHTiB i3 [X. Lle noTpebye 4anbLUoro BUBYEHHS MUTaHHS,
nepeaycim y nauieHTiB BUCOKOrO KaphioBacKynsipHOro
PU3KKY CepLIEBO-CYANHHNX YCKMaAHEHb Y 3B'A3KY 3 IXHBOIO
MOLLUMPEHICTIO Ta BUCOKOKO CMEPTHICTHO [1].

CyyacHuii MeTog OOChiIKeHHs arperauinHoi 3pnat-
HocTi TpomBoumTiB — TypGigUmeTpuyHa (onTu4Ha) arpe-
raToMeTpis, Lo onucaHa Born Ta O’'Brian y cepeami XX
CTOPIYYsi, PAAOM BYEHNX BBAXAETHCS HA CbOTOAHI «30M0-
TUM CTAHZAPTOMY» BU3HAYEHHS! arperauiiHoi 34aTHOCTI
TpombouuTis [2, p. 559]. HatomicTb, 3rigHO 3 Cy4acHUMuU
MiDXHapogHUMK pekomeHaauismu [3,4], 3anuwarTbes
HEBM3HAYEHMMM OCTaTOuHI KpUTepii 3MiH TpomGouuTap-
HOrO remocTa3y B MaLlieHTIB BUCOKOrO Ta [yXe BUCOKOro

Key words:

platelet aggregation,
hypertension,
stroke.

Pathologia
2017; 14 (1), 68-74

ISSN 2306-8027  http://pat.zsmu.edu.ua 69



70

OpwuriHaAbHI AOCAIAXKEHHS

[0aTKOBOTO PU3UKY Y KIIHIYHMX YMOBAX, a TaKOX MPUHLMM
aHanidy arperatorpam 3a siKiCHOK O3HaKOK AN Pi3HUX
iHOyKTOpIB arperawii.

Omxe, Hagani BUBYEHHS arperawinHux BNacTMBOCTEN
Tpom6ouuTiB, 0OCOBIMBO B MaLieHTIB BUCOKOTO Ta Ayxe
BVCOKOrO JOAATKOBOIO KapAioBacKynspHOro pusmnky cep-
LIeBO-CYAMHHUX YCKNaAHEHb, — aKkTyaslbHe Ta CBOEYacHe.

Merta po6otu

BusHaueHHsa ocobnmnBocTeit agpeHaniH-iHaykoBaHoi arpe-
rauii TpoMOOoLMTIB y XBOPUX Ha riNepTOoHi4Hy XBOpoDy, Lo
yCKnagHeHa rocTpyM iLUeMiYHUM iHCYTBTOM.

Marepianu i meToan AOCAIAKEHHA

MpocnekTnBHe gocnimkeHHs 3aincHnnm B KY «6 micbka
KniHiYHa nikapHs» M. 3anopixokst (kniHivHa 6a3a kadeapu
nponeneBTUKM BHYTPILLHIX XBopo® 3anopisbkoro aep-
aBHOTO Meau4Horo yHisepcutety). lMicns po3’scHeHHs
OCHOBHWX €eTaniB KMiHiYHOro A0CNioKEeHHS Ta NianncaHHs
iHC(bOPMOBAHOI 3roAV NALIEHTIB 3any4niv 40 SOCTIMKEHHS,
MPOTOKONN SIKOrO BiAnoBigae MenbCiHCbkil AeknapaLlii npas
nauieHTiB i 3aTBepmKeHMA ETuuHUM komiTeTom 3OMY.

Y pocnigxeHHi B3sno yvactb 98 xsopux Ha [X. Hia-
rHo3 X BepudikyBanu BignoBiAHO A0 HaLiOHaNbHKUX
CTaHAapTiB AiarHOCTUKM Ta NikyBaHHSA apTepianbHol
rinepteHaii (Al) [5].

Arperavijto TPOMOOUMTIB 34IACHANM 32 [OMOMOTO
aHanisaropa arperavji rpombounTis AP 2110 (3AT «Cnek-
TpOCKONUs, ONTUKA 1 Nasepbl — aBaHrapaHble pa3paboTku
(Solar)», MiHcbk, Pecny6nika binopycb) 3 agpeHaniHom
(appeHaniny TapTpart, 300poB’s, YkpaiHa) y KiHueBin
KOHLieHTpaLji iHgykTopa arperauii 5,0 pmons/n. Mpotokon
arperaLii po3po6neHwii BignoBiaHO A0 MiXKHAPOOHMX peko-
meHzauii [3,4]. BeHosHy kpoB B 06’emi 20 mn cTabinisysanu
3,8 % BOOHWUM PO3YMHOM JIMMOHHOKMCIOMO 3-3aMiLLEHOr0
HaTtpito 0,1 MMOnb/n y CMiBBIAHOLEHHI 1 YacTHA PiAUHM
[0 9 4acCTUH KpoBi. [Ins BUKMIOYEHHS! KOHTAKTHOI arperaLii
TPOMBOLMTIB BUKOPUCTOBYBANM CUMIKOHI30BaHWIA/MNacTu-
KOBW MeOUYHW IHCTPYMeHTapii. [ins oTpyMaHHs nnasmm
3 BMCOKVM BMICTOM TPOMOOLMTIB KPOB LIEHTpUchyryBanu
5-7 xB Ha 1000 06./xB i3 JanbLUMM NEPEHECEHHAM Haf-
0Caf0BOI pianHK y kioBeTm (B 06’emi 0,4 Mn) i BUTpUMYBanm
B TepmocTari nporsrom 30 xB npw Temnepartypi 37 °C.
3rogoM nig Yac 4anbLUIOro anapaTHOro AOCHMKEHHS TaKy
pipuHy BBaxanm 3a 0% caitnonponyckanHs (T). Ons otpu-
MaHHS! NNaamu 3 HU3bKUM BMICTOM TpomBoLwTiB GionoriyHmi
marepian KpoBi LieHTpudyryBanm noBTOpHO mpoTsrom 15
xBuUMH Ha 3000 06./xB. OTpumMaHy B Takuii cnocib Ha-
[0Caf0BY PiQvHY BBaXas nnasmot0 3 HU3bKMM BMICTOM
TpPOMBOLWTIB | BUKOPUCTOBYBAIM A AanbLUOTO anapaTHoro
kaniopysaHHs (piBeHb caiTronponyckaHHs — 100 %).

3anuc arperauii TpombouuTiB 3pjicHioBanm 6e3no-
cepenHbO 3a JOMOMOrOK aHanisatopa, NokasHUKN pee-
CTpyBanu aBTOMaTW4HO 3 BYKOPUCTAHHSIM MPOrPaMHOro
3abe3neveHHs AN aHanidy arperauiiiHux BnacTMBOCTEN
TpombGouuTiB Ha AoBXMHi xBuii 400—1100 HM. MeToamka
nepenbayana 3anvc aMiHu koediLlieHTa CBIiTNIoNpomnycKkaH-
Hs1 B KIOBETI 3i 30arayeHot TpomboLmTamMy Na3moto B an-
HaMi4HMX yMOBaX (NepeMilllyBaHHs MarHiTHOK MiLLAmKo
npu 800-1000 06./xB).
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3 AKICHWX NOKa3HWKIB aHanisysanu Bug arperauiiHoi
kpuBoi. Ocobnuey yBary Npuainsanm HasBHOCTI Ta KiNMbKOCTi
XBUIb arperaii, a Takox NOMOXEHHI0 arperauinHoi Xauni
HanpukiHui 10-xBUNMHHOTO 3anucy arperauji. Pesynsra-
TOM Bi3yarnbHOi iHTepnpeTauii arperatorpaM CTaB iXHil
PO3MOZIiN Ha YOTVPK TUNKM arperauiiHuX KpUBUX: HE3BO-
poTHa ABoda3Ha 6e3 3HKEeHHs Apyroi xBuni arperaii
(nBodhasHa); HesBopoTHa Ge3 yiTkoi Bidyaniauii nepLuoi
Ta Apyroi XBurb arperavii Ta 6e3 npurHiYeHHs Apyroi Xsuni
arperaLis TpoMboumTiB (3N1BHA); HE3BOPOTHA ABOha3Ha/
3MMBHa 3i 3HUKEHOHO APYrot0 XBUIEto arperaLlii (Mpurtive-
Ha); XBWNS MOBHOIO NPUrHiYeHHs arperawii TpomboumTie
(BiACyTHS1), WO BBaXanacs Takow Npu NMokasHUKax Mak-
CMMarbHOrO CTYNeHs arperalii TPOMOOLMTIB, MEHLLMX 3
M'ATb BiACOTKIB.

KinbKicHi nokaaHukm, Lo po3paxoByBany aBToMaTiy-
HO: MakeumanbHUA CTYNiHb (Tiax 10 min) | 98C (trmax, 10 min)
arperauii Tpom6oLTiB NpoTsroM 10 XB 3anucy; Haxwn Kpy-
BOI 3a NepLLy XBUIMHY 3anucy arperatorpamu (AT, %/xB).
lMokasHuK, LLIO BU3HAYaNMCS MaHyarnbHO: MaKCUMarbHUIA
CTYMiHb (Trax, 5 min) 1 48C (trmax, 5 min) @rPEraLi TPOMBOLNTIB
YNpoZOBX 5 XB 3anucy; CTyniHb arperaLii TpoMbouuTiB Ha
1,2,3,5, 10 xB 32anMCy (T4 min, T2mins T3mins Tsmins 1 10min BiO-
MoBigHO); NroLLa nig KpuBoto (MeTogoM Tpaneii)3a 1,2, 5
Ta 10 x8 3anucy (AUC; i, AUCs in, AUC o 1min BIAMOBIAHO);
koediuientn aesarperauii 3a 5 Ta 10 xB 3anUCy (Kgesagg,
5min | Kdesagg, 10 mn BIINOBIAHO). KoediLlieHT Aesarperadyii
(npencTaBneHuin y BincoTkax) € BiZHOLLEHHSAM Pi3HUL T,
i CTyneHs arperauii TPOMOOLUTIB Ha KiHeLb BiANOBIAHOTO
nepiogy po3paxyHKy A0 T ax.

3a pesynbratamm KniHiYHOrO 0BCTEXEHHS MaLieHTiB
noginunu Ha 2 rpynu. 1o nepLuoi Bkouunnm 46 Xsopumx Ha
"X Bikom 63 (56-71) poku (38 % — vonoBikw), AKi 3a JaHu-
MU «OchiCHOrO» BUMiptOBaHHS Ta J0G0BOMO MOHITOPYBaHHS
[0CSAMM LinboBOro piBHS apTepianbHoro Tucky (AT) Ha Tri
3aCTOCYBaHHS aHTUMNEPTEH3VBHUX Npenaparis nepLuoi
niwii. Jo apyroi rpynu — 52 xsopux Ha X, Lo ycknagHeHa
FOCTPUM MiBKYIbHM iLlemivHUM iHcynsTom (I Bikom 63
(56-72) pokm (4onosiku — 66 %). XBopi 060x rpyn Bynm
3iCTaBHi 3a BiKOM, CTaTTHO.

CTaTucTyHe onpauloBaHHA JaHUX 34INCHUIM 3a
nonomoroto Statistica 6.0 (StatSoft, Tulsa, OK., USA,
Ne AXXR712D833214FANS). KinbkicHi nokasHuku npeg-
CTaBreHi y BUIMsAAi MefdiaHn Ta MiKKBapTUIbHOMO po3Maxy
[Me (Qz5~Qys)]; siKicHi noKasHUKY — y BUrNsAi aBCOMIOTHNX i
BIQHOCHWX YacToT. [noTesy Npo HOPMAarnbHICTL PO3MOAiny
KINMbKICHUX MOKa3HWUKIB aHanisyBanu 3 BUKOPUCTAHHAM
kputepito LLanipo-Yinka. PisHuuto y rpynax 3a KinbKicHW-
MU MOKa3HWKaMU1 BU3HAYariM METOA0M HemapameTpuyHol
CTaTUCTUKK, BUKOpucToBYtouM U-kputepin ManHa—YiTHi; 3a
AKICHAMM NOKa3HVMKaMM — KpuTepil ¥2. CTaTncTniHa postix-
HICTb BU3Ha4anach Ha piBHi p<0,05, BCi TECTV IBOCTOPOHHI.

Pe3yabTaTH Ta iX 06roBopeHHs

Pesynbrat onncoBoi CTaTUCTUKX JOCHIAKYBaHWUX rpyn
HaBeneHi B mabnuyi 1. Xsopi Ha I'X, wo ycknagHeHa I,
Manw BiporigHo Ginblumii piseHb CAT i AT, Hix XBopi Ha
X, siki focarnu uinbosoro piBHs AT. Are rpynu He po3pis-
HSAMNMCb 3a YaCTOTOH CEepLIEBUX CKOPOYEHD.

lMepLuni KpoK y AOCHIMKEHHI — 3ICTABNEHHS KifIbKICHUX
MoKa3sHUKIB aapeHaniH-iHayKoBaHoi arperavi TpomboumTie
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Tabnuus 1. OnncoBi AaHi Woao rpyn rinepTeH3MBHUX NaLliEHTIB

Moka3HWK, OAMHNLI BUMipIOBaHb Mpyna 1 Mpyna 2

(xBopi Ha X, siki pocArnu winboBoro piBHA AT), n=46 (xBopi Ha I'X, wo ycknapHeHa IMIl), n=52
Bik, pokn 63 (56-71) 63 (56-72) 0,694
Yonogiku, % 38 66 0,557
CAT, mm pr. cT. (3a JMAT) 122 (115-125) 150 (136-170) <0,001
JAT, Mm pr. cT. (3a JMAT) 68 (63-73) 80 (70-92) <0,001
YCC, ya./x8 67 (64-73) 68 (60-76) 0,816

KinbkicHi aaHi HaBeaeHi y Burnsagi Me (Qs—Qys); skichi — n (%); AT: apTepiansbhuii Tuck; IX: rinepToriuHa xsBopoba; [IMAT: foboBe MOHITOPYBaHHS apTepiarnbHOro TUCKY;
ML rocTpuii niBKyNbHWIA iLeMiyHNiA iHcynbT; CAT: cucToniyHuiA apTepianbHuii Tuck; AAT: giacTonivHuii apTepianbHUi TUCK.

Tabnuug 2. Moka3Huku afpeHaniH-iHaykoBaHoi arperaLlii TPOMOGOLMTIB y XBOPUX Ha FiNepPTOHIYHY XBOpOOY, Ski 4OCAIMM LinboBoro piBHs AT, Ta y XBOPUX
Ha rinepToHiYHy XBOpOOY, L0 ycKnaaHeHa iemiyHnM iHcynsToMm, Me (Qus—Qys)

MokasHuk lpyna 1 Ipyna 2 p A%
(xBopi Ha I'X, siki pocarnm UinboBoro piBHA AT), =46 (xBopi Ha I'X, wo ycknagHewa Mil), n=52

Tonax, 10 min, % 21,1(8,8-64.,9) 10,6 (2,7-58,2) 0,148

trmax, 10min, C 392,5 (89,0-579,0) 468,5 (78,0-583,5) 0,912

AT, %lx8 15,5 (6,8-24,6) 5,9 (2,4-15,7) 0,002 62
Tonax, 5mins %0 18,9 (6,6-47,3) 8,1(1,5-25,9) 0,028 57
trinaxs mins C 197,0 (38,1-295,0) 101,5 (4,2-293,5) 0,028

T+ wins %o 10,9 (3,2-20,5) 3,2(0-10,4) 0,002 71
T2min, % 12,2 (3,5-26,0) 4,3 (0,650-11,00) 0,002 65
T3min, % 13,9 (4,3-33,1) 55(0,2-14,8) 0,004 60
Tsmins %o 15,8 (5,5-46,3) 6,5 (0,8-23,9) 0,027 59
Tiomin, % 19,0 (4,5-56,7) 6,4 (0,9-51,7) 0,104

AUCs vin, 10 %-x8 65,6 (23,4-145,7) 24,9 (3,0-68,3) 0,004 62
AUC g min, 10%x8 147,6 (63,0-463,6) 59,5 (9,5-308,8) 0,018 60
AUC rin, 10 %-xB 4,8(1,1-10,5) 0,7 (0,0-4,0) 0,002 84
Kaesagg, 5 min, %0 4,6 (1,0-21,3) 7,3 (1,6-34,0) 0,282

Kaesagg, 10 min, % 17,9 (1,6-52,5) 13,8 (1,1-76,9) 0,925

KinbkicHi aaHi HaeaeHi y surnagi Me (Q25-Q75); sikicHi: n (%); AUC ( aHrn. area under the curve): nnolua nif KpUBoH0; Kaesagg : KOBDILIEHT Ae3arperaLlii; max ( aHrn. maximum):
MakcUManbHWIA; min (aHr. minute): XBUNMHA; N (aHr. number): KiNbKICTb cnocTepexeHb; T (aHm. transparency): koediLlieHT CBITNONPOHUKHEHHS; t ( aHrm. time): yac; AT: 3MiHa
nokasHuka KoediLieHT CBITNONPOHWKHEHHS Y Yaci; AT: apTepianbHuii Tuck; MM niBkynbHMIA iemiyHui iHcynsT; FX: rinepToHiuHa XBopo6a; A: BiHOLLEHHS Pi3HWL BiANOBIAHNX
NOKa3HWKIB NepLLOi Ta ApYroi rpyn A0 NOKasHMKa NepLUOi rpynu Y BiACOTKaX.

y rpynax, Lo focnimkysanu. Pesynsratv aHanisy HaBeaeHi
B mabnuyj 2. AP. %
Y xBopux Ha X, Lo ycknaaHeHa Il cnoctepiranock 1007
CTaTUCTWNYHE 3HUKEHHSI MaKCYMAarbHOTO CTYNeHs arperavii
TPOMOOLMTIB MPOTArOM 5-XBUMMHHOTO 3aMUCY (Toax, 5 min) 1
Ha 57 % (p=0,028); cTyneHs arperauii TpomM6oLMTIB Ha 60
nepwin (T ) Ha 71 % (p=0,002), ppyrint xBunuHi (T i) 1
Ha 65% (p=0,002), Ha TpeTin xBUNWHiI (T3 ,,) Ha 60 % 70
(p=0,004), Ha nm’aTin xBunwnHi 3anucy (Ts m,) Ha 59 % ] ,/JJ‘ o
(p=0,027); nnowwi nig kpueoto 3a nepLy xBunuHy (AUC, i) 80
Ha 84 % (p=0,002), 3a n’atb xsununH 3anucy (AUCs,;,) Ha
62 % (p=0,004); Haxuny KPWBOI 3@ NEPLLYY XBUMWHY 3anucy
arperatorpamu (AT, %/x8) Ha 62 % (p=0,002) nopiBHsAHO 3 . il
aHanoriYHMMu nokasHukamu y Xsopux Ha X, ski gocarnu 1
LiNbOBOro PiBHSA apTepianbHOro TUCKY. 30
HacTynHwit kpok aHanisy — BisyanbHa iHTepnpeTauis ] | ] B
TWNIB arperaLiiHnX KpUBKX i MOPIBHSHHS KiNbKICHKX NOKas- @ ] ]
HVKIB Y Mexax KoxHoro Tuny. Ha pucyHky 1 HaBegeHun 0] / /
NpVKnag TUMiB arperatorpam. ] r
OTpumManu pesynsraty BiAMOBIAHO A0 BiA3HAYEHOro 0 e St mtfinan Snadhar medtane ===t S S WSS
BULLIE MPUHLMNY PO3MOAINY arperatorpam (maéii. 3). 'S S TR T T A S
XBopi Ha X, siKi Zocarnu Uinbooro pisHs AT, i XBOpi
Ha X, Lo yCKnaaHeHa iLueMiYHVM NiBKYbHUM iHCYNETOM
(mabn. 3, puc. 2), He po3pisHANMCL MiX coboto 3a NuTo-
MO Baroto ABOha3HMX HE3BOPOTHUX arperatorpam 6e3
3HWxeHHs gpyroi xeuni (9 (20 %) npotn 15 (29 %) Bigno-
BigHO; p=0,306) i ABOdra3HMX HE3BOPOTHUX arperatorpam
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Puc. 1. Tunu arperauiitiinx KpuBKX BignoBiaHo [0 o6paHoi BidyanbHoi knacudikallii:

(a): HesBopoTHa fBocbasHa 6e3 3HMKeHHs Apyroi xBuni arperauii (aBodasHa); (6): HesBopoTHa
6e3 viTkoi BidyanisaLii nepLuoi, Apyroi xBunb arperawii Ta 6e3 NpurkideHHst Apyroi XBuni arperavis
TpombBouuTiB (3nMBHA); (B): HE3BOPOTHA BOA3Ha/3NMBHA 3i 3HKEHOIO APYTOt0 XBUNeto arperaii
(npurHiveHa); (r): xBUNs NOBHOTO NPUrHiYeHHS arperaii TpoMboLMTIB (BiACYTHS).
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Tabnuus 3. MopiBHSHHS KiNbKICHUX MOKa3HMKIB arperatorpam y rpynax BignoBifHO [0 po3MnoAiny arperatorpam 3a BisyanbHUMM NPUHLMMIOM

OpwuriHaAbHI AOCAIAXKEHHS

Bug MokasHuk, Mpyna 1 Ipyna 2
xBuni OAVHULI BUMipIOBaHHSA (xBopi Ha X , siki gocarnu LinboBoro piBHA AT), n=46 (xBopi Ha I'X, wo ycknaaHeHa IMIl), n=52
n, (%) 9 (20) 15 (29) 0,306
g Tonax, 10 min, % 67,9 (50,9-79,9) 74,0 (63,3-98,1) 0,238
é trmax, 10 min, C 596,0 (578,0-598,0) 587,0 (560,0-596,0) 0,482
= AT, %/xB 15,8 (13,0-20,0) 15,8 (8,8-20,4) 0,726
§ Tonex, 5 mins %0 47,3 (32,6-55,1) 43,8 (12,8-67,0) 0,726
% trmax, 5 mins C 295,0 (294,0-299,0) 297,0 (291,0-299,0) 0,815
g Tt miny %0 13,9 (10,5-17,1) 9,8 (2,6-17,2) 0,411
% T2min, % 16,2 (8,5-21,6) 10,8 (6,1-31,7) 1,000
§ T3 min, %o 25,8(10,6-31,2) 19,7 (6,4-45,0) 0,770
g = Tsmin, % 46,3 (32,6-55,0) 42,3 (12,7-66,5) 0,682
8 § Tiomin, % 66,9 (50,1-77,1) 67,3 (59,1-96,8) 0,411
gt-g- AUCs min, 10%x8 114,1 (67,6-134,1) 110,3 (35,3-190,8) 0,770
g g AUCq min, 10 %-xB 463,3 (309,8-470,4) 483,3 (379,6-513,55) 0,347
=3 AUC, ., 10 % xB 54 (3,5-8,8) 3,1(0,4-9,3) 0,318
% g Keesaga,s mins %o 2,9(0,2-3,4) 1,64 (0,0-5,9) 0,682
I Kesagg, 10 mins %0 1,6 (0,3-2,8) 0,4587 (0,0-2,0) 0,446
n, (%) 20 (43) 16 (31) 0,222
Tonax, 10 min, % 13,6 (9,5-20,8) 11,4 (7,8-16,0) 0,479
trimax, 10 min, C 158,5 (74,5-496,0) 325,5(73,5-571,5) 0,937
2 AT, %/xB 12,4 (7,2-18,4) 74 (5,7-14,4) 0,200
§ e Tonax, 5 mins %0 11,9 (8,0-18,9) 8,6 (5,0-13,8) 0,262
?, % trmax5 min, C 76,5 (8,5-231,0) 77,5 (4,5-271,0) 0,626
® T+ mins %o 9,9 (3,4-12,8) 7,3 (4,4-11,1)
% § T2 min, %0 10,7 (4,3-15,1) 6,2 (3,8-10,9) 0,189
?, = Tsmin, %o 10,7 (6,1-15,4) 6,6 (5,0-10,5) 0,223
g § Tsmin, % 8,4 (5,7-15,8) 8,0 (4,5-12,6) 0,519
8 % T10min, % 9,1(4,5-17,7) 9,2 (4,2-13,9) 0,838
nccé[ 2 AUCs rin, 10 %-x8 45,7 (22,0-62,8) 29,4 (23,2-47,9) 0,422
© E AUC6min, 10 %-xB 88,0 (51,9-142,4) 76,2 (44,2-129,0) 0,519
g_ ; AUC; rin, 10 %-x8 4,0(1,1-6,1) 3,5(1,4-4,2) 0,648
§ % Kaesags, s mins % 13,1 (3,8-30,0) 9,1(4,7-19,8) 0,560
= Kesagg, 10 min, %0 21,5 (7,6-59,7 12,8 (2,8-38,6) 0,440
n, (%) 10 (22) 2(4) 0,083
Tonax, 10 min) %o 73,7 (42,8-78,7) 53,2 (49,0-57,3) 0,485
triax, 10min, C 442,5 (194,0-555,0) 272,5(221,0-324,0) 0,485
- AT, %/xB 30,4 (23,4-39,6) 45,2 (37,0-53,4) 0,182
El Tomax, 5 mins %0 72,0 (38,1-74,8) 36,0 (23,1-48,8) 0,182
E _ trmax, 5 mins C 292,0 (38,1-299,0) 55,3 (46,6-64,0) 0,485
% g T4 min, %0 28,2 (26,4-31,9) 29,1 (22,3-35,8) 0,257
% E T2 min, % 43,2 (37,2-49,7) 32,1(20,5-43,6) 0,364
gg T3 min, % 63,0 (38,1-65,8) 33,8 (18,7-48,8) 0,182
SE Tomn% 70,4 (38,1-72,7) 30,1(13,6-46,6) 0,182
E % T1ominy % 68,0 (34,2-78,0) 21,3 (2,5-40,0) 0,182
§ é AUCs min, 10%xB 238,5 (163,3-242,4) 1446 (90,4-198,7) 0,182
og AUC6min, 10 %-xB 606,7 (339,7-625,3) 272,8 (127,6-418,0) 0,182
§_’§ AUC; i, 10%xB 13,4 (10,6-16,1) 17,6 (17,2-18,1) 0,273
% § Kesagg, 5 mins %0 2,4(0-28) 22,8 (4,5-41,1) 0,121
e Kesagg, 10 min, 70 3,7 (0,9-20,1) 57,0 (18,4-95,6) 0,273
n, (%) 7(15) 19 (36) 0,020
= Tomax, 10 min, %o 1,9 (0,3-2,8) 1,0(0,1-2,8) 0,572
S trimax, 10min, C 300,0 (59,0-544,0) 116,0 (44,0-527,0) 0,821
% AT, %/xB 3,0(0,8-6,2) 1,4 (0,0-3,0) 0,188
g Tnaxs miny %0 1,9 (0,0-2,2) 0,9 (0,0-2,5) 0,735
§ trmax, 5 miny C 59,0 (0,0-173,0) 1,8 (0,0-196,0) 0,910
T Tt min, % 0,3(0,0-1,1) 0,0 (0,0-0,5) 0,279
%‘ Tamin, %o 0,0 (0,0-0,9) 0,0 (0,0-1,1) 0,955
‘g T3 min, % 0,0 (0,0-1,3) 0,0 (0,0-0,5) 0,821
§ E Tsmin, %o 0,0 (0,0-1,9) 0,0 (0,0-1,6) 0,821
= § T10min, %o 0,0 (0,0-0,8) 0,0 (0,0-1,8) 0,651
BE  AUCsm, 10%xe 1,1(0,0-5,5) 04(0,0-3,7) 0,866
@2 AUC o min, 10%-xB 1,05 (0,0-15,2) 0,7 (0,0-11,5) 0,955
%Ef AUC yin, 10 %-x8 0,1(0-0,2) 0,0 (0,0-0,1) 0,461
'g_ Z Kesagg, 5 min, %0 100,0 (9,5-100,0) 75,6 (24,8-100,0) 0,879
<& Kaesagg, 10 min, %0 100,0 (71,4-100,0) 100,0 (46,4—100,0) 0,576

Kinbkichi pani HaBeaeHi y Burnsai Me (Q25-Q75); sikicHi: n (%); AUC (anrn. area under the curve): nnotwua nif kpuBoto; Kaesagg | KOEILIEHT Ae3arperaLii; max (aHrn. maximum): MakcuManbHuii;
min (aHrn. minute): XBunuHa; n (aHr. number): KiNbKiCTb cnocTepexeHb; T (aHrm. transparency): koediLieHT CBITNONPOHNKHEHHS; t (aHrn. time): yac; AT: 3MiHa NokasHuka koediLlieHT
CBITNONPOHUKHEHHs! B Yaci; AT: apTepianbHui Tuck; MM niBkynbHWiA iemivHwii iHcyniT; FX: rinepToHiYHa xBopoba; A: BiAHOLLEHHS Pi3HWL BIANOBIAHWX NOKa3HWKIB NepLUoi Ta Apyroi rpyn Ao
nokasHuKa nepLuoi rpynu y BiAcoTKax.
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3i 3HVKeHoto apyroto xeuneto (20 (43 %) npotun 16 (31 %)
BignosigHo, p=0,222). BogHovac cepen xBopux Ha X,
ki JocArnu LinboBoro piBHs AT, BiCOTOK TWX, XTO MaB
arperadito TpomboumTie 6€3 uiTkoi Bidyanisauii nepLuoi Ta
Apyroi xBurb 6e3 npurHiveHHs apyroi xsuni, 6yB BULLM
nopieHsaHO 3 apyroto rpynoto (10 (22 %) npotu 2 (4 %)
Biano.igHo, p=0,008), a kaTeropist XBOPYIX 3 yCKNaAHEHUM
nepebirom 'X Mana cTaTMCTUYHO BULLMIA BIACOTOK arpera-
Torpam 3 o3Hakamm noBHOro NpUrHiYeHHs (7 (15 %) npotu
19 (37 %) BignosigHo, p=0,020).

3rigHO 3 CyyacH!MM MixXHapOAHUMM pekoMeHAaLlsMM
[3,4], 3annwwatoTbCs HEBU3HAYEHUMI OCTaTOuHI KpUTEPIT
3MiH TpOMGOLMTapHOrO remocTasy B KaTeropii nauieHTiB
i3 HabyTvmn Bagamy TPOMOOUMTIB, LLIO iHAYKOBaHI Sk
naTonoriYHUMM CTaHamm, TaK i MeaMKaMeHTO3HUMM areH-
Tamu, 0COBNMBO B MaLiEHTIB BUCOKOTO Ta [yXe BUCOKOrO
[I0[1aTKOBOrO KapAioBaCKyIsPHOTO PU3NKY.

Y peanbHii KniHiYHi NpakTWLi BUHUKAKOTb NEBHI TPYA-
HOLLi 3 iHTEpNpeTaLjieto arperatorpam y XBopwx, siki BTpa-
TWUNW NPUTOMHICTb ab0 MatoTb KOTHITUBHI po3nagu Ta He
nam’siTatoTb NPenapari, KOTPi MaKTb MOTEHLLIAHWIA BNAVB
Ha arperauito TpomboumTie. Ha cborogHi B nitepatypHmx
(haxoBux mxepenax onvcaHo Maibke 100 YMHHUKIB, LLO
BUKNMKaKOTb 3MIHWU arperauiiHoi 30aTHOCTi TPOMBoLMTIB
[6]. 3rigHo 3 pexoMeHaALSIMK, OLiHIOBAHHS 3MiH arperaLlii
TPOMBOLMTIB yHACTIAOK NATONOriYHKX CTaHIB BigOyBa€eTb-
¢ nicns BigMikv npenapartis npotarom 10 Ai6, wo npak-
TWUYHO HEMOKITBO Y XBOPUX, sIki NepedyBatoTh Y KOUTUYHUX
CTaHax. PesynkraTu, Wo ogepxaHi nig yac AOCHimKeHHSs
arperatorpam, BUMararTb PETENbHOTO 3iCTaBMNEHHS 3 NPOo-
TOKOJIOM NiKyBaHHS1, X04a 3a BiA3HaUYEHUX BULLE MPUYMH
aHani3 He MOXe BBaXUTYCh LiiSIKOM BipOrigHUM.

HesBaxatouu Ha 6aratopiuHuin 4OCBIA BUKOPUCTAHHS
METOAY Y KNiHIYHIA npakTuui, HeBU3HAYEHUM 3anu-
LIAeTbCA NUTaHHS aHanisy arperatorpam 3a siKiCHOH
03HaKOI0 A5 Pi3HUX areHTiB arperavii. 3anponoHysanm
anropuTM SKiCHOI iHTepnpeTauii pe3ynsTartis BignoBigHO
[0 Cy4aCHMX NornsAiB WOoAO LbOro METOAY AOCTIIKEHHS
Ta BMMarae Hafani BUKOHAHHS HWU3KU HayKOBUX pobiT
ANS BU3HAYEHHS KITIHIYHOTO 3HAYEHHSI pe3ynbraTis, Lo
ofepxanu.

PesyntaTu skicHOro aHaniay AaHux BUSBUIV NepeBa-
XaHHs cepef] XBopux Ha X, KoTpa ycknaaHeHa iLueMiyHnm
iHCYnLTOM, OCID i3 NOBHICTHO NPUIHIYEHOKO arperaLlieto TPOM-
60LMTIB yHACTAOK 3MEHLLIEHHS 3MMBHIUX arperatorpam, Lo
CBIAYMTb NPO MiABMULLIEHNI PU3VIK reMOpariyHUX YCKNaaHEeHb.

Ockirbku BiGNoBiAHO A0 Aitou4mX pekomeHaaLin [4] ontuy-
Hy arperaujto TpombouuTiB cnif 3acTOCOBYBATH Y KMiHIL
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Original research

Puc. 2. Poanogin Tvnis arperatorpam:
(A): xBopi Ha X, siki gocarnu ui-
nboBoro piBHs AT (rpyna 1);

(B): xBopi Ha X, Lo ycknagHeHa
il (rpyna 2).

* NOKa3HMKW, Lo [OCArNN CTaTh-
CTMYHO 3HaYYLLOTO PIBHA BiAMIHHOCTI
(p<0,05); AT: apTepianbHuii TUCK;
T rocTpui NiBKYNBHWIA iLLEMIYHMI
iHcynb; TX: rinepToHiyHa xBopoba.

nepeBaxHO He ANs ineHTudikaLlii XBopyX i3 NigBULLEHUM
pY3VKOM TPOMOO3IB (32 BUHSTKOM [OCDKEHb), @ 3 METOH
BUSIBIEHHS CXVMBHOCTI 10 KPOBOTEM, TO jaHi MatoTb BaXKIMBE
KMiHIYHe 3Ha4eHHs Ans BOOCKOHANEHHs TaKTVKW BEOEHHS
XBopux Ha "X, LLO ycKnaaHeHa iLleMiYH1M iHCYnToM, Ans 3a-
noGiraHHs remoparivHil TpaHchopMaLlii iLLEMIYHOTO iHCYTBTY.

Pesynbratit gocnigpxeHHs cBigYaTb NPO NPUrHiYeHHs
appeHaniH-iHgyKoBaHoi arperalii TPOMOOLUTIB y XBOPUX
Ha X, KoTpa ycknafgHeHa iLuemiyHUM MiBKynNbHUM iHCYmb-
ToM. Lle NposiBNsieTbCs Y 3HWMXEHHI NpakTUYHO BCiX Mo-
Ka3HUKIB agpeHaniH-iHayKoBaHHOI arperauii, 0cobnmBo Ha
MoYaTKOBOMY eTari arperayiiHoro npowecy (CTaTUCTUYHI
PO3BDKHOCTI MibK rpyrnamm OTpUMaHi 4151 MOKA3HUKIB LUBUA-
KocTi arperaLii, abCOMOTHWX 3HaYeHb CTyneHs arperavii
TpombouuTiB i3 1 4O 5 XBUIMHW JOCRIMKEHHS, @ TaKoX
MOKa3HUKIB MIOLLMHU LIbOTO YacoBOrO NMPOMiXKY) Ta 3a
AesKMU napameTpamu, Lo XapaKTepusyloTb KiHLEBUIA
eTan arperauiHoro npouecy ex vivo in vitro.

Bigowmo, Wwo nepBuHHa XBWNS arperawii 3ymoBneHa
3[aTHICTIO agpeHaniHy 3MiHIBaTV MPOHUKHICTb KMITUHHOI
MeMbpaHu TPOMBOLMTIB A0 iOHIB KanbLiito Ta He 3anexuTb
Bif, YTBOPEHHS Y BUBIMbHEHHS TpoMBOKCaHy Ay. | Tinbku
BTOPWHHA arperauisi nig BNAWBOM afpeHaniHy BUHUKAe
BHACMIAOK BUBINbHEHHS Ta npogyKuii TpombokcaHy A,
[7]. Takox 3ayBaMmo: MOKa3HWKW MAOLLi Nig KPUBOK B
HaLIOMy [JOCTIMKEHH Oynun GinbLL YyTNUBUMK Ta Manu
CTaTUCTUYHI BiAMIHHOCTI 3a BCiMa iHaekcamu (3a 1, 5 Ta
10 xB) npotsirom 10-XBUIIMHHOTO 3anucy.

[ocnimkeHHs yHKLUiOHaNbHYX BIACTUBOCTEN KPOB's-
HWUX MNAaCTUHOK y FiNEPTEH3UBHUX XBOPMX CBigYaTh, LU0
TpomBouuTK BigirpatoTb CyTTEBY porb y natoreHesi MX
[8]. MokasaHo, Wwo TpombouuTh XBOpUX Ha X MatTb
MiABMLLEHMIA BMICT Y LToNnasmi kanbito [9], B-Tpombo-
rnobyniHy [10] Ta nopyLUeHHs perynsuii a,-agpeHopeuen-
Topis [11]. JaHi HaykoBOi niTepaTypu BKa3ytoTb Ha 3MiHU
TPOMOOLMTAPHOI aKTUBHOCTI Y XBOPWX Ha HEeyCKnagHeHy
apTepianbHy rinepTensito (AlN) y 6ik nigBULLEHHS TXHIX
arperauiiHux BNacTMBOCTEN.

CBoevacHa ajarHocTyika, KopekLjisi mopyLueHb TpoM6o-
LMTapHOI NaHKW atepoTpoMB0o3y MOXe CTaTuh 3anopyKow
MONINWeHHA pesynbsTaTiB NPoinakTukL Ta MiKyBaHHS
XMTTEBO 3arpo3nmBUX CTaHIB i, IK HACTIZOK, 3MEHLLEHHS!
MOKa3HWKiB CepLIEBO-CYANHHOI CMEPTHOCTI.

BucHoBKuK

1. TypbigumeTpuyHa (onTuyHa) arperawis TpoM6oLm-
TiB i3 BUKOPUCTaHHAM SIK iHOYKTOpa aapeHaniHy B KiHLEBIN
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OpwuriHaAbHI AOCAIAXKEHHS

KOHLeHTpaLii 5 uMOonb/n Aae MOXIUBICTb 34INCHATY OLi-
HIOBaHHS SIKICHUX i KiNbKICHWUX MOKa3HUKIB PyHKLOHANBHOT
aKTMBHOCTI TPOMOOLWTIB Y XBOPUX Ha HeyCKNafHeHy Ta
YCKIaAHEHY rinepToHiYHy XBOPOOy.

2. Y XBOpUX Ha riNepTOHIYHY XBOPOOY, LLIO YCKNaaHeHa
FOCTPUM iLLEMIYHWUM MiBKYIIbHAM iHCYNbTOM, CnocTe-
piraeTbCs YMmane 3HWKeHHs (Ha 56-84 %) KinbkicHUX
MoKa3HWKIB agpeHaniH-iHaykoBaHoi arperauii Tpombo-
LMTIB MOPIBHSHO 3 @HANOMYHUMM MOKa3HMKaMM XBOPUX
Ha rinepToHiYHy XBOPOOY, SIKi 4OCAMM LiNbOBOrO PiBHA
apTepianbHOro TUCKY.

3. Y XBOpUX Ha rinepToHIYHY XBOPOBY, LLIO YCKNaaHeHa
FOCTPUM iLLUEMIYHUM MNiBKYIbHUM iHCYNbTOM, MepeBaxa-
l0Tb TUMW afpeHaniH-iHayKoBaHMX arperatorpam, siki
XapaKTepU3YTbCS YAaCTKOBUM Y1 MOBHUM MPUTHIYEHHSM
arperavjiiHoro npoLecy, a TakoxX BiabyBaeTbCS BiporigHe
3HWKEHHS (00 4 %) BUSIBNEHHA TWMY arperavii Tpomoouy-
TiB i3 NPVUCKOPEHOI0 ha3oto 3BINbHEHHS, LLIO XapaKTepuaye
MoYaToK Apyroi XBuni arperaLii TpoMbouuTiB.

MepcnekTBM noAanblUMX AOChiMKeHb. HacTynHi
HayKOBi AOCNIMKEHHS MOMSAraloTb Y BU3HAYEHHi ocobnu-
BOCTel arperalii TpoMOOLMTIB y XBOPWX HA HEYCKNaaHEHY
Ta yCKragHeHy rinepToHIYHY XBOPOOY 3 BUKOPUCTAHHSM
iHLIMX IHAYKTOPIB arperadii, Wo nepeabayeHi cyqacHmm
MiXHapOOHUMU pekoMeHAaLisMK, Ta 34iINCHEHHI aHanidy
BMSIMBY MeOMKaMEHTO3HOI Tepanii Ha 3MiHW MOKa3HWKIB
(hyHKLiOHaNBHOI aKTUBHOCTI TPOMBOLWTIB.
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MatoricTonoriuHi 0cobanBOCTI Ta KOpeAALiMHI 3aneXHOCTI
Mi>K MOPGOAOTIYHUMU NOKA3HUKAMMU YPaXKEHHS
3a ¢opMM1 remaToreHHoOro ocTeoMienity abcuec bpoai

Original research

B. B. lpuropoBcbkum, M. M. Fpuuamn, A. C. lopaiu, 0. B. AtoTko, A. B. IpuropoBcbka

AY «IHcTUTYT TpaBmatoAorii Ta optoneaii HAMH Ykpainu», m. Kuis, Ykpaita

MeTa po60T1 — Ha OCHOBI MaTOrCTONONYHNX AOCHiMKEHb OCEpeaKiB AeCTPYKTUBHOI (hOPMM reMaToreHHOro OCTEOMIENiTy 3
naTeHTHUM nepebirom (abcuec bpogi) Ta 3aincHEHOro rpaaaLiiHoO-4acTOTHOTO aHanidy HaniBKiNbKICHAX MOKa3HWKIB, Lo Biabu-
BatoTb 0COBIIMBOCTi CTPYKTYPU OCEPEAKiB, BCTAHOBUTI KOPEMAL|MHI 3aneXHOCTI Mix OKpeMUMM MOPCONOTYHAMI MOKa3HUKaMK
CTaHy TKaHWH OCEPEeaKiB YPaeHHs.

Marepianu Ta MeTogu. Matepianom focnimkeHHs Bynu oparMeHTV ypaxkeHnX TKaHUH NaToNorYHUX OCEPELKIB Bif 25 XBOpUX
3 abcuecom bpogi (Bia 6 xBopux MaTepian ogepxaHo ABidi). 3a nokanisauisMu ocepeakis po3noain Takuin: BENMKOrOMINkosa
KicTka — 24 Bunagku, cTerHoBa — 4, m'ATkoBa Kictka — 2, knouunus — 1. Ycboro BukoHaHo 31 rictonoriyHe Ta HaniBKinbKicHe
ricToMopdOMeTprYHe JOCHIMKEHHS, Ha OCHOBI MOPOMOTiYHINX MOKA3HUKIB BUKOHAMM rpafaLinHO-4aCTOTHUI KOPensLinHUi
aHania 3 0bpaxyBaHHsM koedilieHTa acouliauyi.

Pesynbratu. Abeuec Bpogi — BapiaHT 4eCTpyKTUBHOI (DOPMU reMaToreHHOro OCTEOMIENITY, Mae NEBHI KNiHIYHI Ta KniHiko-na-
6opaTopHi 0cobnMBOCTI, @ OCepenKn ypaxeHHs — xapakTepHi naTonoriyHi 3amiHu. 3okpema, cepefHi napameTpy Takux
KniHiko-nabopaTopHMX MOKa3HWKIB, SIK MUTOMA KiNbKICTb NEMKOLWTIB i YacTka nanuykosaepHUX nekouuTie y dopmyni He
BUXOASTb 3@ MeXi AianasoHy 3HayeHb HopMu. Y BinbLuocTi BUnaakiB abcuecy bpogi 3 TkaHnH BUCIBaOTb 30110TUCTUI CTadino-
kok. OcHOBHI naTomopdornorivHi 3miHK 3a abcelecy bpopi cTocytoTbes ByaoBM Kancynu, HEKPOTUYHKX | Pe30pOTUBHUX 3MiH
nepeknagok CroHriosu, 0cobnmBocTen NPOAYKTUBHO-IHGINLTPATUBHOMO Ta eKCYAaTUBHOTO 3ananeHHs B Kancyni ocepeaky.
YacTilwe TpannsoTbCa BUNAAKM, 3a SKMX BHYTPILLHA 0BonoHka Bignosigae OyAoBi rpaHynsLiiHOI TKaHUHW, eKCyaaTUBHE
3ananeHHs YacTille — HU3bKOi aKTUBHOCTI, NPOAYKTUBHE, HaBMaku — BUCOKOI aKTUBHOCTI, 3e6inbLioro cepes TKaHWH Tpa-
NNsTbCS APIOHI CeKBECTPU.

BucHoBku. Mix okpemmmn MOpEOnoriYHMMK NoKa3HUKaMmM CTaHy TKaHWH ocepeakis abclecy bpoai BCTaHOBMNEHO BUCOKO
BiporiaHi (p < 0,01) KopenALiiHi 38’A3kw, LLO BIiANOBIAAKTL 3Ha4eHHAM KoedillieHTa acouiaLii B AianasoHi sHaqeHs r, = 0,4-0,6:
— «nepeBaxaHHs rpaHynAaLiIHOI TKaHWHU B Kancyni» — «nepeBaxaHHs NPOAYKTUBHOTO 3anasieHHs BUCOKOI aKTUBHOCTI» — 3a-
NEXHICTb NO3UTUBHA, CrabKoi TiCHOTK;

— «NepeBaxaHHs rPaHymALINHOI TKAHWHM B Kancyni» — «HAsIBHICTb APIOHIX CEKBECTPIBY — 3aNeXHICTb NO3UTUBHA, CrabKoi TICHOTY;

— «NepeBaxaHHs NPOAYKTUBHOTO 3anarneHHs! BUCOKOI aKTUBHOCTI» — HasIBHICTb APIGHWNX CEKBECTPIB» — 3aNeXHICTb NO3UTUBHA,
cepenHbOi TICHOTW.

MaTorucronornueckue 0co6EHHOCTH U KOPPEAALIMOHHBIE 3aBUCUMOCTH
MeXay MOPGOAOrMYECKUMMU NOKa3aTEAAMMU NOPaXKeHUs Npu Gpopme reMaToreHHoro
octeomuenuTa abeuecc Bpoau

B. B. lpuropoBckuii, H. M. Mpuuai, A. C. Topauii, 0. B. AtoTko, A. B. Mpuroposckas

Lenb pHGOTbI — Ha OCHOBAHWM NATOMVCTONOTMYECKMX UCCMEeSOBaHUI 04aroB ﬂeCprKTVIBHOVI (*)OprI reMaToreHHoro ocTeo-
MuenuTa ¢ nNaTteHTHbIM TeYeHneMm (aﬁcuecc BDOﬂM) ¥ npoeefeHna rpagaulMoHHO-4aCTOTHOIO aHannaa nonyKkonn4eCTBeHHbIX
rnokasarenen, OTpaxaroLLmx 0COOEHHOCTM CTPYKTYPbl 04aroB, yCTaHOBUTb KOPPENALNOHHbIE 3aBUCMMOCTU MeXAY OTAENbHbIMU
MOp(*)OJ'IOI'VI‘-IeCKVIMM nokasaTtensiMu COCTOSIHWUS TKaHel 04aroB NopaxeHud.

Marepuansl u metoabl. Matepranom nccnenoBaHus NOCAYKUIM oparMeHTbl NOPaXEHHBIX TKAHEN NaTOMNONMYECKUX 04aroB
25 6onbHbIX ¢ abcueccom bpoaw (0T 6 6onbHBIX MaTepuan nonyyeH Asaxasl). [0 nokanusauum o4aros pacnpeneneHne Takoe:
6onbLuebepLioBast KOCTb — 24 cnyyasi, beapeHHas — 4, NSTo4Has KocTb — 2, kntoumnua — 1. Beero BbinonHeHo 31 ructonoruyeckoe
1 NONYKONMNYECTBEHHOE rTMCTOMOPCHOMETPUYECKOE MCCREA0BAHIE, HA OCHOBaHWM MOPEONOMYECKVX NoKasaTener npoBeaeH.l
rpafaLyoHHO-4aCTOTHbIN W KOPPENSLMOHHBIA aHanM3 ¢ pacYéToM koabduLmeHTa accoLmalmm.

Pesynbtatbl. AGcuecc bpoan — BapuaHT AeCTPyKTUBHOI (hOPMbI FeMaToreHHoro OCTEOMUeniTa, UMeeT onpeaenéHHble
KIMHUYeCcKue 1 KNUHWKo-nabopaTopHble 0COGEHHOCTH, @ o4ary MopaxeHUst — XxapakTepHbIe NaToNorMyeckne USMEHEHNSI.
B yacTHoCTU, cpeaHue napameTpbl TakuxX KMMHUKO-NabopaTopHbIX NokasaTenei, kak yaenbHOe KONMYeCcTBO NEKOLUTOB 1
[0MNs1 NanoykosiAepHbIX NEKOUUTOB B hOPMYIie HE BLIXOAAT 3a NMpederbl AuanasoHa 3HauyeHuid HopMbl. B GonblumMHCTBe
cnyyaeB abcuecca bpoau 13 TkaHel BbICEMBAIOT 30M0TUCTbIN CTadUIOKOKK. OCHOBHbIE NAaTOMOPONOTMYECKIE U3MEHEHNS
npw abcuecce bpoaw kacatoTcs CTPOEHUS Kancyribl, HEKPOTUYECKUX 1 Pe30POTUBHBIX U3MEHEHWI NepeKnafnH CMOHIMO3bl,
0CoBeHHOCTEl NPOAYKTUBHO-MHAUIETPATUBHOTO M 3KCCyAATUBHOIO BOCManeHuUs B kancyne ovara. Yatue Bctpeyarotes cry-
yaw, Npu KOTOPbIX BHYTPEHHSS 060mMoyka COOTBETCTBYET CTPOEHWIO rPaHyNALMOHHON TKaHW, 3KCCyaaTUBHOE BOCnaneHue
yalle — HU3KOW aKTWBHOCTH, MPOAYKTUBHOE, Ha06OPOT — BLICOKOW aKTUBHOCTY, B GOMbLUMHCTBE CryyaeB cpeay TkaHew
nonagatoTcs Menkue CEKBECTPbI.
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BbiBogbl. Mexay otaenbHbIMU MOPEONornyeckMm nokasaTensiMy CoCTOsIHUS TkaHel o4aroB abeuecca bpoay yctaHoBneHb!
BbICOKO A0CTOBepHbIe (p < 0,01) KOPPENSALMOHHBIE CBS3W, KOTOPbIE COOTBETCTBYIOT 3HAYEHWAM Ko3dhduLmeHTa accoumamm
B A1anasoHe sHadenmii r, = 0,4-0,6:

— «npeobrafaHune rpaHynsALMOHHON TKaHW B Kancyne» — «npeobrnafaHue NpoayKTUBHOMO BOCTaNeHUst BbICOKOW aKTUBHOCTUY —
3aBUCUMOCTb MOMOXUTENbHASA, CNaboi TECHOTHI;

— «npeobnagaHue rpaHynsALYOHHON TKaHU B Kancyrne» — «Hanmume Menkyx CeKBECTPOB» — 3aBUCHMOCTb MONOXUTENbHaS,
cnaboi TeCHOTI;

- «npeo6na,anme NPOAYKTUBHOIO BocCnaneHna BbICOKOW aKTUBHOCTW» — «Hamnnuue Mesnkux CEeKBeCTpOB» — 3aBUCUMOCTb
NONOXUTENbHas, CPEAHEN TECHOTI.

Pathohistological features and correlations between morphological indices of damage
in the form of hematogenous osteomyelitis - Brodie abscess

V. V. Hryhorovskyi, M. P. Hrytsai, A. S. Hordii, O. B. Liutko, A. V. Hryhorovska

Research objective: On the basis of pathohistological research of the destructive form of hematogenous osteomyelitis with a
latent course foci (Brodie’s abscess) and performing of the grade-frequency analysis of the semi-quantitative indices reflecting
features of the foci structure to find correlations between some morphological indices of a tissue condition in the damage foci.

As research material fragments of the damaged tissues of the pathological foci of 25 patients with Brodie abscess (from
6 patients tissue material was received twice) served. By the localization of the foci distribution was the following: tibia — 24
cases, femur — 4, calcaneus — 2, clavicle — 1. In total 31 histologic and semi-quantitative histomorphometric researches were
performed, on the basis of morphological indices the grade-frequency and correlation analysis with association coefficient
determination were carried out.

Results. Brodie abscess — a variant of the destructive form of hematogenous osteomyelitis, has certain clinical and clinico-
laboratory features, and the lesion foci — characteristic pathological changes. Particularly, average parameters of such clinico-
laboratory indices as specific leukocytes number and a portion of stab leukocytes in the formula did not fall outside the limits of
normal values. In most cases of Brodie abscess Staphylococcus aureus was seeded from tissues.

The main pathomorphological changes at Brodie abscess involve capsule structures, necrotic and resorptive changes of
spongiosa trabecules, features of productive-infiltrative and exudative inflammations in a focus capsule. The cases at which
the internal membrane corresponds to a granulation tissue structure, exudative inflammation more often was of low activity,
productive inflammation, on the contrary — more often was of high activity; in most cases within tissues small sequesters occur.

Conclusions. Between some morphological indices of Brodie abscess foci tissue condition high significant (p < 0.01) correlations
which correspond to values of association coefficient in the range of values r, = 0.4-0.6 were found:

— “granulation tissue prevalence in the capsule” — “productive inflammation of high activity prevalence” — positive dependence,
weak association;

— “granulation tissue prevalence in the capsule” — “presence of small sequesters” — positive dependence, weak association;

— “productive inflammation of high activity prevalence” — “presence of small sequesters” — dependence positive, moderate
association.

Hecneumndiuni iHekuiHi 3ananbHi npolecn B KicTkax
(ocTeomieniTi) NocigaroTh YinbHe MicLie cepef pisHOMaHIT-
HOI NaTororii opraHiB ONOPHO-PYX0OBOi CUCTEMU. 3 OLHOTO
60Ky, BOHW TPaNNsOTLCS MOPIBHAHO YaCTO SK CAMOCTIlHI
3axBOPIOBAHHS, LLIO BUKIMKaHi Pi3HOMaHITHUMY BakTepis-
MU Ta YPaxyHoTb Pi3Hi KICTKM, 3 iHLLOTO BOKY, 4acTo iMiTyI0Tb
rinepnnacTuyHi, NyxKMHOMOAIOHI Ta ICTUHHO MyXMUHHI
npoLecy, Lo CTBOPKE AiarHOCTUYHI TPyOHOLi nig vac
KniHiko-mopdbonoriyHoi giarHocTukm [1-3].

KniniyHi, kniHiko-nabopaTopHi, BisyaniaveHi Nposisu
OCTEOMIENITIB HE 3aBX/M BifnoBiaatoThb 3aranbHOBIIOMUM
CTepeoTMnam, Lo Lie GinbLue yTPYAHIOE iXHIO AiarHOCTUKY
[3,4]. Tak, B OCTaHHi AECATUMITTS CMiBBIOHOLLEHHS BU-
nagKiB rocTporo, Tak 3BaHOMO MEPBVHHOIO MiAroCTPOro Ta
XPOHIYHOTO rematoreHHoro octeomienitis (MO) cxunseTbes
y 6ik nigroctporo [1,5]. MpakTuka auTsYoi opTonesii caia-
UnTb, LLIO BUNaAKM ocTeoMieniTy 6e3 roctporo, GypxnmBoro
nepebiry no4aTKoBOi, BNacHe, rocTpoi CTagii, BKMovayu
abcuec bpopai, TpannaTbCA BCe YacTille, a BigTak i
CTBOPIOKOTLCS AiarHOCTUYHI npobnemu [6-8]. OnucaHi
HaBIiTb NOOAMHOKI BUMaaKM po3BuTKy abcuecy bpogi sik
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HacniZoK OCTEOCUHTE3Y MiCMst TPAaBMATUYHOTO NEPENomMy
[oBroi KicTku [9].

3-nomixx Bunagkis MO 3 «aTMNoBMM», NaTEHTHUM
KIiHiYHMM Nepebirom Ha nincTaBi I'PYHTOBHUX KNiHIKO-MOp-
chonoriyHnx gocnimxeHb BUAINEHO AECTPYKTUBHY Ta
hibpo3mBHy (Cknepo3nsHy) hopmu, NisHilLe, K BapiaHT
MOPMOMOrivYHOI KAapTUHN YpaXeHHs, cepen BUnaakis di-
6po3nBHOI hopmu cTanu BUAINATA dopmy GiGpo3nBHY
3 mikpoabeuenysaHHam [2,10]. | xo4a pesiki natomop-
chonoriyHi 0cobnmBOCTI BiAOMI 3 HAyKOBOI niTepaTypw,
[eTanbHi aHaniTM4Hi 4OCnigKeHHs AeCTPYKTUBHOI (hopmu
IO 3 nateHTHUM nepebirom foci He nMpoBoAMNUCh. 30-
Kpema, He BiZOMi rpajaLiiHO-4acTOTHI XapaKTePUCTUKM
MOPOMOrivYHMX NOKa3HUKIB, KOTPi BigOMBaKOTb 3aranbHy
CTPYKTYPY MaTomnoriYHNX OCepeakiB, B eKCYAaTUBHOMO
Ta NPOAYKTMBHOIO 3ananeHHs Yy BHYTPILWHIA 060M0HLj
Kancynu, HasiBHICTb | PO3MIpY TaKOrO XapaKTEPHOro BUAY
YPaXXeHHs! KICTKOBOI TKaHUHM K CekBecTpy. BiacyTHi Ta-
KOX AOCTIIKEHHSI KOPENALiiHNX 3B'A3KIB MiXk OKPEMUMM
MOPOMOriYHNMI MOKA3HUKaMK, L0 XapaKTepusyTb
CTaH TKaHWH NaTomnoriYHNX OcepeakiB 3a abcuecy bpogai.
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Merta po6otu

Ha nigcTasi natorictonorivHmx 4ocnimKkeHb ocepeakis ae-
cTpykTMBHOI dhopmm O 3 nateHTHUM nepebirom (abeLiecy
Bpopi) Ta 3piicHeHHs rpafaLintHo-4acTOTHOMO aHanisy
HaniBKiNbKICHX NOKa3HUKIB, LLO BiAb1BatoTb 0COBMMBOCTI
CTPYKTYp¥ 0CepeaKiB, BCTAHOBUTU KOPENSLLINHI 3anexHo-
CTi MiX OKpEMUMM MOPEOMOTYHMM NOKA3HUKaMU CTaHy
TKaHWH OCEPEe[IKiB YPaXeHHs.

Martepianu i meToAn AOCAIAKEHHA

Martepian gocnimkeHHst — parMeHTN ypaxeHnX TKaHUH
naTonoriyHnx ocepeakis Big 25 xBopux 3 abcuecom
Bpogi, skum 3a BiANOBIAHUMU NOKa3aMyu BUKOHYBanu
onepaLii HEKPEKTOMIi 3 HAaCTYMHOK MPOMOHTOBAHOK aH-
TubioTMkoTepanieto. Llectn xBopum onepaLii HekpekToMi
BWKOHYBanu Agidvi, 3 iHTepBasnioM 2—4 Micsiui, pe3ekoBaHi
TKaHWHK ocepepkiB abcuecy bpoai ouiHioBanu sk okpemi
BuUMagku. 3a nokanisauismu ocepepkis abcuecy bpopi
pO3MoAin MaTepiany Takui: BENMKOrOMINKOBa KicTka — 24
BUMNagKK, cterHoBa — 4, N'ATKOBA KiCTKa — 2, KIounus — 1.
Ycboro BukoHanu 31 rictonorivyHe Ta HaniBKinbKicHe ricTo-
MopchoMeTpuyHe gocnimkeHHs. [icns natoricTonoriyHoro
[OCHIMKEHHA (hparMeHTiB ypaXeHoi KiCTKOBOI TKaHWUHM
3 nochapOyBaHHSAM 3pi3iB reMaTOKCUMIHOM Ta €03VHOM i
reMaToKCUIiHOM i nikpodpykcHoM 3a BaH [Ni3o0HOM BU3Ha-
YeHO Ta rpafauinHo KBaHTUEIKOBAHO HWU3KY Mopdono-
MYHMX NOKA3HWKIB, AKi Pi3HOBIYHO XapaKTepu3yoTb CTaH
YPaXXeHWX TKaHWH ocepeaky. Ha nigcTasi Lyx noKasHukiB
BUKOHaNM rpaaLinHO-4acTOTHWM aHani3 i KopenswinHui
aHanis HenapaMeTpUYHUX faHnx 3 06paxyBaHHAM Koedi-
LjeHTa acoujaLji, 1oro abcontoTHOro 3HaYeHHs, 3HaKa Ta
CTYNeHs BipOrigHOCTi.

PesyAbTaTi Ta iX 06roBopeHHs

KniiyHi ma KniHiko-nabopamopHi noka3Huku. [ani cratu-
CTWYHOTO Ta rpafaLiiHO-4aCTOTHOTO aHanisy 3a AesiKuMu
KNiHIYHMMW, KNiHIKO-NabopaTopHMM Ta MOpdOmoriYHUMK
nokasHuKkamm HaBeaeHi B mabnuuyj 1.

CepenHin Bik xBopyx Ha abcuec bpopi ctaHoBMB Mait-
xe 30 pokiB, NpU4OMy XBOPMX ABOX NEPLUMX AECATUNITL
XWTTS Byno Tinbk1 7, XBOPYX Y [iana3oHi TpeTboro—4et-
BEPTOro AecATUniTb — GinbLL HiX NOMOBMHA BCIET rpynu
xBopux (14), BinTak MOXHa BBaXaTH, LLO LIe 3aXBOPHOBAHHS
ypaxye nepeBaxHo MONOAMX Aopocnux noaen. 3aransHa
[aBHICTb 3aXBOPIOBaHHA Ha abcuec bpogi BinaHavanach
4yuMarnow Bapialieto, cepeHe 3Ha4YEeHHS CTaHOBWIO
noHag 3,5 poky, Xo4a B 4OTUPLOX BWMagKax AaBHICTb
3axBOpIOBaHHA Oyna MeHLa Hix 3 Micsui, Wo MoxHa
PO3LiHIOBATH SIK TaKy, LU0 HE NEPEBWLLYE MeXi TpUBanoCTi
umkny roctporo [O. YmMoBHa nnoLua 306paxeHHs naTono-
riuHoro ocepeaky Ha peHTreHi, KT abo MPT Takox 3HauHO
BapitoBana: Big 4—5-6 00 75 cM x cMm.

CepenHs BenuW4YMHa NUTOMOI KifIbKOCTi NEAKOLUTIB
KpOBi y XxBOpUX Ha abcuec bpopi poaTalloBaHa nobnmay
BEPXHbLOI Mexi Aiana3oHy Hopmu (8,0 Tnc/ky6. mm), ane B
12 Bunagkax GinbLUOK YM MEHLLIOK MipOto NepeByLLyBa-
naii, ay 5 Bunapgkax — nepesuiysana 10,0 Tuc/ky6. mm).
CepepHilt napaMeTp YacTKW NanuuKosAEPHUX NIENKOUNTIB
nexaB y Mexax Hopmu (He nepesuilyBaB 4). CepeaHi
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3HAYEHHS IHLWIMX NapameTPUYHMX KNiHiko-nabopaTopHux
MOKa3HUKIB NEPEBULLYBANM BEPXHIO MeXy AianasoHy Bia-
noBigHoi Hopmu. Y BinbLuocTi Bunaakie (noHag 60 %) 3
TVX, A€ BUKOHYBau MikpobionoriyHe JOCNimMKEHHS, BUCI-
SIHO Pi3Hi LUITaMM NATOreHHOTO 30MO0TUCTOTO CTadinNoKoKa.

lMamomopcborioziyHi 3MiHU 8 ocepedkax ypaxeHHsI.
Abcuec bpopi sBnsie cobol ocepenok AeCTpyKuii B
KicTui, 3oebinblioro gobpe OKpecrneHui, 4acTo i3 30-
HOI OCTEOCKIIEPO3Y, L0 € KOHTYPOBAHOK Ha PEHTIEH- i
KT-306paeHHsix (puc. 1, 2). Ak Bynb-siKuin ECTPYKTUBHUIA
ocepenok octeoMienity, abeLiec bpoai mae kancyny cknag-
HOI OyZoBW, B KN pO3pi3HAOTL ABi abo Tpu 0BONOHKM:
BHYTPILLUHIO, hiBpO3HY Ta KICTKOBY (OCTaHHA Moxe 6yTu
cnabo BupaxeHa). [opoxH1Ha ocepeaKy OCTeOAeCTpyK-
LiT 3anoBHeHa hiOPUHO3HUM eKCyAaTOM, HEKPOTUYHUMU
mMacamu, MiCTUTb piOHi cekBecTpw, 3i CTIHOK Y Hanpsami
LIEHTPY BMCTYMalOTb FNepnnacTu4Hi po3poCTaHHs BHY-
TPiLLHLOT 060MOHKM (puc. 3). TpannATLCS AiNSHKM Kancy-
NV ocepepkiB, Ae BHYTPILUHA Ta ¢hibpo3Ha 060NoHKM Have
MPOHU3aHi, sIKk KapKacoM, 4aCTKOBO HEKPOTU30BaHUMU
KICTKOBUMM nepeknagkamu (puc. 4).

Haiibinblue 3Ha4YeHHs Ans XapakTepUCTUKW CTaHy
3ananeHHst B ocepenky abcuecy bpogi mae BHyTpilLHS
060moHKa, koTpa nobynoBaHa 3 rpaHynaLiiHOT TKaHUHK
PI3HOrO CTyNeHs 3pirocTi, ika yTBOPIOE MPUMXIINBI TKaHWH-
Hi po3pocTaHHs (puc. 1, 5), oCTaHHi y BUIMsAi BOPCUMHOK
i MOAYLUOK Ha TOBCTUX HiXKaX 4acTo TICHO MpWnsiratoTb
OfiHe [0 OAHOTO, MiXK HMM YTBOPHOKTLCS HEMPAaBUIbHOI
chopmK LWinKHK, Lo 3anoBHeH GibprHO3HUM abo ¢ibpu-
HO3HO-THINHWM ekcyaToMm, i nexatb ApiGHI cekBecTpu.
lnepnnacTuyHi po3pocTaHHs nobynoBaHi 3 Hespinux
ibpobnacTiB i MicTATb ckynyeHHs Makpodaris. OpHak
TPannsTLCS BUNAAKK, A€ BHYTPILLHA 060M0HKa kancyn
ocepeaKy € NOPIBHAHO TOHKOMO (puc. 6). Y yacTuHi Bunagkis
Y TKaHUHI BHYTPILLUHBOI 060MOHKM Ae-He-Ae Tpannanmces ai-
NSIHKY 3 03HaKaMW (PiIGPMHO3HOrO abo rHiMHOrO 3ananeHHs.

XapakTepHoK 0cobnuBiCTIO NPOSBIB 3ananbHOro
npouecy 3a abcuecy bpoai € Benuka KinbkicTb 0fHO-
MaHITHVX 3ananbHuX KNiTMHHKUX iHdinsTpaTie (puc. 7).
Cknag i WinbHICTb UMX iHGINbTpaTiB AELo Bapitoe, ane
nepeBaxatoTb MOHOHyKMeapy Ta NNasMoLUTU, NPUCYTHS
TakoX MeBHa KinbKicTb mMakpodaris i 6aratosgepHux
KIiTUH OCTEOKNACTUYHOTO TUMY (puc. 8). Y [esiKuX MicLsX
TKaHWHW BHYTPILLHBEOI 060MOHKM A0 LLiNbHOr0 MOHOHYKIE-
apHO-NNa3MoLMTapPHOrO H(INETPaTy B NEBHIN KinNbKOCTI
MPUCYTHA AOMILLIKa HETPOINOLMTIB, BKMOYHO — AUCTPO-
(hivHO 3MIHEHMX, NPOTE CKYMYEHHS KIITWH, LLIO CKIafarTb-
Cs1 i3 CyLinbHUX HENTPOINOUMTIB, TPANNSOTLCA PiaKo.

[lindHkn 3ananbHoi iHiNbTpaLii BHYTPILWHLOI 060-
TNOHKM Kancyrnu Ha3oBHi NOCTYNOBO NEPEX0AATb Y TKAHUHY
ibpo3Hoi 060MoHKK, Lo Gyna nobyaosaHa 3 GinbLu 3pinoi
rinoBacKynsipyU3oBaHoi TKaHUHU, MIXKIITUHHA PEYOBUHA
MICTUTb TOBCTI MyYKW KONAreHOBUX BOJIOKOH, @ KIiTUHU
BignoBigatoTh 3pinum cibpobnactam i dibpoumTam. Y di-
6pO3Hilt 060MOHL He TPaNMATLCA OCepPeaKy rHiiHOro abo
hibprHO3HO-THINHOTO 3ananeHHs. KnituhHi iHdinstpaTty
30e6inbLUIOro € AyXe LWiNbHUMM, ANdY3HUMM 1A TaKUMK, LLIO
3MMBAKOTLCS, Ta CKNAAATLCS NEPEBaXHO 3 MOHOHYKIea-
piB, NasmouuTiB, Makpodaris. Taka rictonoriyHa kapTuHa
BiZNOBiAAE NPOAYKTUBHO-IHINBTPATUBHOMY 3anarneHHo
BUCOKOI aKTUBHOCTI. Y MEHLLi YacTuHi BUNaaKiB 3ananbHi
iHpinbTpaTK y ibpo3Hin 060MNoHLI NnepeBaxarTb AK
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Tabnuus 1. CepenHi napameTpy Ta YacToTH TPaNMsiHHS BUNaAKIB

3 OKpEMUMM rpadalisiMy KniHiYHKX, KniHiko-nabopaTopHUX NoKa3HWKIB,
L0 BifOMBaOTL CTaH XBOPYX, Ta MOPOMOriYHNX NOKA3HUKIB,
KOTpi XapaKTepun3aytoTb CTaH NaTonoriYHMx NPOLECIB Yy KICTKax XBOPUX
Ha aecTpykTusHy copmy O 3 nateHTHUM nepebirom (abeuec Bpogi)

HasBa nokasHuka

3aranbHa xapaKTepucTuka

FpynoBi BUMipHi

noKa3HuKa, oAuHULI BUMIpY Ta YacTOTHI
Ta onuc rpagauiii BUpaxeHocTi napameTpu y XBopux
Ha abcuec Bpopi
KniHiyHi nokasHuku
Bik xBopux MapameTpryHMin NoKasHuK, 30*
nig yac Gioncii BUMIPIOETBCS Y poKax 29,57 + 2,88
3ararnbHa JaBHICTb MapamMeTpuyHmMin NoKasHuK, 22*
3aXBOPIOBAHHSA Ha OCTEOMIENIT ~ BUMIPIOETLCS Y MiCALIAX 43,64 +12,63
Ha MoMeHT Bioncii
YmoBHa nnotua 306paxeHHs MapamMeTpryHMin NoKasHuK, 24*
NaTonoriyHoro ocepeaky BUMIPIOETBCA Y CM X CM 15,65 £ 3,28
Ha peHTreHi abo MPT
nepeg Gioncieto
KniHiko-naGopaTopHi Noka3HWKK
JleiikoumnTy KpoBi [apameTpu4HUi NOKasHWK, 24*
BUMIPIOETLCS YNCIIOM TUCHY KIITUH 7,95+0,58
y Ky6. MM
MannykosaepHi nefkoumnTn MapameTpryHNiA NOKa3HMK, 24~
BUMIPIOETLCS SIK YacTka 2,58 +0,38
cepen 100 kniTUH nenkoLmTapHol
chopmynu
LBuakicTb ocigaHHs MapameTpuyHMin NoKasHuK, 24*
eputpouuTis (LUOE) BUMIPIOETBCS Y MM/rof 23,50 +4,83
C-peaKTuBHWIA NpoTeiH MapamMeTpuyHMin NoKasHuK, 20*
BUMIPIOETLCS B MI/N 50,10 £ 9,76
ArnioTuHaLis 3 noniBaneHTHUM  [apaMeTpuyHMin NoKasHuK, 21*

LUTaMOM 30110THCTOrO
cradpinokoka

BMMIPIOETLCS B MOKA3HUKaX
ZaiarHocTuyHoro TTpy -

1112,38 + 133,63

AHTUCTPEnTONi3nH-O MapamMeTpuyHMin NoKasHuK, 21*
BUMIPIOETLCS B MDKHAPOAHNX 289,52 +40,73
oanHUUAX/MN

BupineHHs 6aktepii HenapameTpuyHuii nokasHuK. 7118*

i3 TKaHWH ocepeaky Hu3bkuiz CTyniHb: BiACYTHICTL 38,89 %

abeuecy bpogi pocTy abo BUCISHO enigepmarbHuii
cTachinokok
Bucokuin cTyniHb: 1118
BYCISIHO 30MOTUCTUIA CTadiNoKoK 61,11 %

MopchonoriyHi nokasHuUKK

[NepeBaxaHHs NeBHOrO HenapameTtpuyHuii nokasHuk 9/30**

BUAY CNOMYYHOT TKAHWHU Hu3bkuii cTyniHb: BHYTPilLHsS obonoHka 30,00 %

Y BHYTPILLHii 060OMOHL nobyaoBaHa NepeBaxHo 3 He3pinol

Kancynu ocepeaky a60 3pinoi ibpo3Hoi TKaHWHK
Bucokwin cTyniHb: 21/30
BHYTpiLLHS 0BomnoHka nobyaosBaHa 70,00 %
NepeBaxHO 3 rpaHynALIiHOI TKaHUHK

EkcynatusHe 3ananeHHs HenapameTpuyHuin nokasHuk 12/18**

Y BHYTPILLHiln 060MOHLj Hu3bkuii CTyniHb: 3ananeqHs Hu3bkoi 66,67 %

Kancynu ocepeaky aKTMBHOCTI (chibprHO3HE)

Bucokwin cTyniHb: 6/18**
3anarneHHs BICOKOT aKTUBHOCTI 33,33 %
(rHiiHe abo hibPUHO3HO-THIliHE)

MpoayKTMBHE 3ananeHHs HenapameTpuyHuii nokaHuk 9/31**

Y BHYTPILLHIN i hiGpo3Hii Husbkuii cTyniHb: nepeBaxae 29,03 %

060MOHKaX Karncynu ocepeaky — 3ananeHHst HU3bKOi aKTUBHOCTI
Bucokwin cTyniHb: nepeBaxae 22/31*
3anarneHHs BICOKOT aKTUBHOCTI 70,97 %

HasiBHicTb ApibHMX cekBecTpiB  HenapameTpuyHuii nokasHuk 12/29*
Husbkuii cTyniHb: cekBecTpu BigcyTHi 41,38 %
Bucokwin cTyniHb: apibHi ceksecTpu 17/29**
npUCYyTHI 58,62 %

* 'y Takux KOMipkax BMILLEHO Y1CMO BUMAAKIB, CEPEAHs BENWYMHA + CTaHLapTHa NOMUNKa CepenHbo;
**!y TaKX KOMipKax BMILLEHO Y1CNO BUNAZKIB, LLO BiANOBIAAOTH Ll rpajaLii/3aranbHe Y1cno BUNaaKis,
AKi BpaxoBaHo, YacToTa TpannsHHs B %.

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

PO3pi3HEHi, NEPUBACKYNSAPHI CKYMYEHHS MOHOHKYNeapis,
Makpodaris 7 NnasMoLMTIB, i3 YUCIOM KIITUH Y Kiflbka
[OecATKIB — Take 3ananieHHs OuiHBanu sk NpOoAYyKTUB-
HO-IH(DINBTPATMBHE HIU3bKOT aKTUBHOCTI.

lybuacta Ta KOMMaKTHa KiCTKOBa TKaHWHa, ska
MICTMTLCA B 30Hi ibposHoi 06onoHku abo 30BHI npunsrae
[0 Hei, Hece 03HaKn NepebyaoBy, L0 TPMBAE. Y KICTKOBIl
TKaHWHi TpannsieTbest 6arato XaoTMYHO PO3TaLLOBAHUX
LleMeHTarnbHWX MiHiiA, APIOHWX | BENWKMX IHTEPCTULINHKX
0CTEOHEKPO3iB, NONIMOPHNX Pe30POLINHNX NOPOXKHMH;
Ha CTiHKaX MOPOXHWH | MOBEPXHSX Nepeknafok BU3Haya-
t0TbCS HOBOYTBOPEHi OCTEOIAHO-KICTKOBI HaLLapyBaHHSI.

MopgpomempuyHi nokasHuku. Mpu rpagayinHo-
YaCTOTHOMY aHanisi TpannsHHS BUNagkKiB pisHUX rpaga-
Lin MOpPPONOriYHMX MOKA3HWKIB CTaHy TKaHUH OCepeakKiB
ypaxxeHHs 3a abcuecy bpogi (mabn. 1) HabaraTto YacTile,
NPWHaNMHI, BABIYi; TPANNSOTbCA BUMNAAKWU, KOMU BHY-
TpilwHs obornoHka nobyaosaHa 3 rpaHynALINHOI TKAHUHMK,
[e eKcydaTuBHe 3ananeHHs Mae HWU3bKY aKTWBHICTb, a
NpoayKTMBHe 3ananeHHs — Bucoky. Ocepeaku abcuecy
Bpogi, 4e 3a rictonoriyHoro AOCAiAKEHHS 3Haxo4mnm
[piGHI cexBecTpU, TpannAnMChb AeLLO YacTile, Hix Ti, e
cekBecCTpu Bynu BigCyTHI.

KopenauitiHul aHani3 38’a3kie. [JOCnigXeHHs Ko-
pensLiiH1X 3B’A3KIB MK OKpeMUMK MOPdONOriyHMMu
nokasHukamu 3 obpaxyBaHHAM koedilieHTa acouiauii
(mabn. 2) BMSBMNO KinbKa nap NokasHukis, Ae napameTpu
3B'A3Ky Oynu CTaTUCTUYHO BIPOTiAHUMM, 32 HASIBHOTO YMC-
na cnocTepexeHb. OgHak yci Li napu nokasarnu HasiBHICTb
3B'A3KiB y Aiana3oHax crabkoi abo cepeaHbOi TiICHOTU. Tak,
3aCnyroByOTb Ha yBary Napu NOKasHUKIB i3 HakGinbLLMMK
Ta BiporigHumm (p < 0,01) abConmtoTHUMU 3HAYEHHAMU
KoediLieHTa acoujiaLir:

— «nepeBaxaHHs rpaHynsAUinHOi TKaHWHKU B Kancy-
ni» — «NepeBaxaHHsi NPOAYKTUBHOTO 3ananeHHs BUCOKOT
AKTVBHOCTI» — 3aNeXHiCTb NMO3WUTUBHA, CNabKol TICHOTU.
Lle o3Havae, Lo B noHaz 2/5 ocepepki, A€ Y BHYTPILLHINA
060MOHLi NepeBaxae rpaHynsAliiHa TKaHWHa, B Kancyni
BIpOrifHO MepeBaxxae NPOAYKTWBHE 3ananeHHs BUCOKOT
aKTUBHOCTI;

— «NepeBaxaHHs rPaHyMALNHOI TKAHWMHM B Kancyni» —
«HasIBHICTb APIOHMX CEKBECTPIBY — 3aNEXHICTb NO3UTMBHA,
cnabkoi TicHOTM (napameTp 6nm3bkuin 4O CepenHboro).
Lle osHayae, Lo Maike B MOMOBUHI OCepeakis, ae y
BHYTPILLHIN 060NOHL|i nepeBaxae rpaHynsLinHa TKaHWHa,
cepen TKaHWH ocepeaKy BipOrigHO BUSIBMSOTLCS ApPiOHI
CEKBECTPY,;

— «MepeBaXaHHs MPOAYKTUBHOTO 3anarneHHs BUCOKOi
aKTVUBHOCTI» — «HasIBHICTb APiOHMX CEKBECTPIBY — 3anex-
HICTb MO3UTWBHA, CEPEaHbOI TICHOTY. Lle 03Hauae, Lo B no-
NOBWHI OCEpeAKiB, Ae B Kancyni nepesaxae NpoayKTUBHE
3ananeHHs BUCOKOI aKTUBHOCTI, Cepep TKaH!H ocepeaky
BIPOTiAHO BUSIBNAOTLCS APiOHI CekBecTpy.

0O620680peHHS. KniHiyHWiA nepebir O B Hawi OHi
BUSIBNSE CYTTEBI BIAMIHHOCTI Big BMNaAKiB, LLO ONMCaHi
y haxoBii nitepaTypi OCTaHHix AecaTunite XX ct. Tak,
10 40 % ycix 3axBoptoBaHb Ha O matoTb adebpunbHui
nepebir; 3-NoMixX KniHiko-nabopaTtopHUx MeTogiB BUCO-
KU NerKoumMTo3 BNaCcTUBMIA TiflbKW TSKKUM BUMagKkam
OCTEOMIENITY; HanbinbLUMA napameTp AiarHOCTUYHOI
YyTnvBOCTi Mae noeaHaHHs aannx LWOE Ta Bu3HaueHHs
C-peakTuBHOrO NpOTEiHY; cepen BidyanisnBHUX METOLIB
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Tabnuusa 2. PeaynbraTi KopensuiiHoro aHanisy 38’s3kiB Mixk OKpeMUMU MOPEONOrYHUMU NOKa3HMKaMW CTaHy NaToNOriYHNX 3MiH Y KicTkax

xBopux Ha abcuec bpopi: kopensuii «mopdonoris — Mopdonorisi».

papauii MopdonoriyHMx nokasHukiB — AnB. mabnuyro 1.

MepLunit MmopdonoriyHMin NokasHUk

Opyruit MmopdonoriyHmii NOKa3HUK n,

4YKUCro BpaxoBaHUX noro napametpa

KoedbiuieHT acouiauii Ta BiporigHicTb

BUNaaKie r t OujiHka BiporiaHocTi r
3 napameTpamu 2 ® npu k = n-1 2
060X NOKa3HUKIB p ’

[NepeBaxaHHs He3pinoi (rpaHyNALIHOI) TKaHNHN EkcynaTueHe 3ananeHHs y BHyTPILLHil 18 -0,088 0,374 HB

B Kancyni ocepeaky o6onoHLj kancynu ocepeaky

MepeBaxaHHs He3pinoi (rpaHyNALAHOT) TKAHWUHK MpoayKTVBHe 3ananeHHs y BHYTPILLHIN 30 +0,428 2,591 <0,01

B Karcyni ocepeaky i hibpo3Hilt 060NOHKax Kancynu ocepenky

lNepeBaxaHHs He3PINoi (rpaHyNALIHON) TKaHUHN HasiBHicTb fpi6HIMX cekBecTpiB 29 +0,496 3,074 <0,01

B Karcyni ocepeaky

EkcynaTuBHe 3ananeHHs y BHyTPiLLHi 060noHLi poayKTUBHE 3ananeHHs y BHYTPILLHINA 18 +0,439 2,070 <0,1

Karcynu ocepeaky i pibpo3Hilt oBornoHkax kancynu ocepenky

EkcynaTuBHe 3anarneHHs y BHyTPILLHi 060MoHL HasiBHicTb [pi6HUX cekBecTpiB 17 +0,288 1,239 HB

Karcynu ocepeaky

MponyKTvBHe 3ananeHHs y BHYTPILLHIi | piOpo3Hii  HasBHiCTb ApibHMX cekBeCTpiB 29 +0,508 3,174 <0,01

060noHKax Kancynu ocepegky

I+ 3Ha4eHHs KoediliieHTa acoujiauii; t,: hakTryHe 3HaueHHs KpuTepito CTbioaeHTa Nif Yac OLiHIoBaHHS BIpOrAHOCTI NapameTpa 38'a3ky r; P: IMOBIPHICTL MOMMIKI NPy 064MCReHH napameTpa
3B's3ky; HB: 3HaueHHs koediLjieHTa acouiaLii HeBiporifHi 3a HasiBHOro Yucna cnocTepexeHs (p > 0,1).

HamniHopMaTuBHiLLMM BBaxaroTb MPT sk Takuid, Lo no-
€[IHy€ BUCOKY YyTIMBICTb i cneumdivHicTs wogo M0 [1,3].

B ogHomy 3 gocnipxeHb Benvkoro macwy (256) Bu-
nagkis O BCTaHOBMEHO CRIBBIAHOLLEHHS 3aXBOPHOBaHb
i3 roctpum (31,1 %), nigroctpum (40,1 %) Ta XpPOHIYHUM
nepebirom (28,8 %), npuyomy B oci6 4onosiyoi cTaTi
MiarocTpuii TpannsBCA YacTille, BogHo4ac MeTadisapHo-
AiachizapHa nokanisawis YacTille Tpannsanack y Xsopyx Ha
[0 xiHoqoi cTaTi. ABTOPM BBaXaKOTb, LLO XPOHiYHMI [O He
MO3KHa BIIiKyBaTK 6€3 3aCTOCYBaHHS CEKBECTPEKTOMII Ta
pesexLii, 3 HaCTYMHO NNACTUKOK MaTtepianom-3amiHHK-
KOM KiCTKOBOI TKaHWHW. [ocTpwid i nigroctpun MO notpeby-
10Tb PIBHOO MIPOIO K XipypPriYHOTO, TaK i KOHCEPBATUBHOO
MeOMKaMEHTO3HOTO MiKyBaHHS, Lo nepeabadae Mixanc-
LmnniHapHy B3aeMOA;to Xipypra-opToneaa, iHgekuioxicta
Ta cneuianicta 3 nnacTuyHoi xipyprii [5].

[ani HayKoBoi niTepaTypy Ta BNacHux natomopgo-
noriyHMx gocnimxeHb Bunaakis abcuecy bpopi fawtb

nigcTaBy BU3HAYMTW MOrO SIK BapiaHT nepebiry AecTpyk-
TUBHOI (DOPMU reMaToreHHoro, piglle TpaBMaTU4HOro,
OCTEOMIENITY, AKOMY BMACTVBWUIA NATEHTHWA KNiHIYHWIA
nepebir. Ha BigmiHy Big knacuyHoro BapiaHTta O sk 3a-
XBOPHOBaHHS 3 BUPAXKEHOHO iIHTOKCMKALLIEW, NaToNorivYHAMM
3MiHaMVM TKaHWH KiHLiBKY, LLO BNACTVBI ANst rocTporo abo
XPOHIYHOTO 3ananeHHst: Pi3kuM HabpskoM TKaHWH, rine-
pemieto, cunbHUM Bonem, MiaBULLEHHAM TemnepaTypu
noHag 38 °C, 3cyBOoM napameTpiB Yucna nekouuTis,
nevkoumTapHoi cpopmynu, LUOE, C-peakTBHOTO NpoTeiHy
Towwo [1,2] — 3a nareHTHoro nepebiry IO KNiHiYHi cumnToMm
30e6inbLworo BupaxeHi cnabo. [1ebioT 3axBOproBaHHS
3a3BK4ali He Mae 03HaK roCTPOro iHPEKLINHO-TOKCUYHOO
3aXBOPOBAHHS, 3 XapakTepHUMW BiZXWUIEHHAMU KMiHi-
ko-nabopaTopHMX MOKA3HWKIB Ta YTBOPEHHSIM TOCTPOrO
abcuecy, K1 3rofoM NepeXoanTb Y XPOHIYHY cTagito, 3
MepCUCTYBaHHSAM FHiiHOO 3anarneHHs B Kancyni ocepeaky,
hopmyBaHHsAM CEKBECTPIB | NEPIOANYHO PYHKLIOHYIOUMX

Puc. 1. Burnsag abeuecy bpogi Ha
PEHTreHorpami; 0Cepesiok AeCTPYK-
uii nosHayeHo ctpinkoto. flobpe
NomiTHa 30Ha nepueokanbHoro oc-
Teockrepoay. ®oTo peHTreHorpamm
BEMNMKOroMinKkoBoi KiCTKW XBOPOro
H-ka, 34 pokis.

Puc. 2. Burnsig abeuecy bpogi Ha
KT-306paxeHHi. Ocepeaok LecTpyk-
Lii cnoHrioan meTadiza okpecneHuin
30HOK OCTEOCKNEPO3y (Mo3HaYeHa
cTpinkoto). doto KT Benukoromin-
KoBOI KicTku xBoporo H-ka, 34 pokis.
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Puc. 3. BHyTpiwHs obonoHka ToB-
CTOi Kancynu ocepesKy YTBOPIOE
rinepnnacTyHi po3pocTaHHs rpaty-
NALIAHOI TKAHWHM (NO3HaYeHi CTpin-
kamu). Mikpodpoto rictonpenaparty
TKaHWH ocepepaky xBoporo O-us,
37 pokis. MocapbyBaHHs rema-
TOKCUNIHOM Ta €03uHOM. 3ararnbHe
30inbLuenHs x20.

Puc. 4. TkaHWHa BHYTpILHBOT 060-
NOHKK kancynu abeLecy posTallo-
BaHa MiX KICTKOBMMW nepeknaakamm
CrOHFiO3M (MO3HAYeHi CTpinkamm).
Mikpocpoto rictonpenapaty TkaHUH
ocepeaky xsoporo B-ya, 30 pokis.
Mocap6yBaHHs remMaToKCUriHOM
Ta e03uHOM. 3aranbHe 36inblueH-
Ha x30.

Puc. 5. BHyTpiwHs oBonoHka
Kancynu yTBOPIOE PO3pOCTaHHs
(6ina ctpinka), ibposHy obo-
NOHKY NpPOHW3Yl0Tb Tpabekynu
CrOHrio3n (YopHi cTpinku). Mikpo-
¢oto ricTonpenapary TKaHUH oce-
peaky xsoporo K-Ba, 25 pokis.
MocapbyBaHHs remaToKCUMiHOM
Ta e03nHoM. 3aranbHe 30inbLeHHs
x30.

Puc. 6. [linsiHka «TOHKOT» BHYTPiLL-
HbOT 0BONOHKN Kancynu ocepeaky
(6ina ctpinka). Cnabka 3ananbHa
iHoinbTpaLis ¢hibposHoi 060noHKM
(4YopHi cTpinku) nomiTHo Biapis-
HSIETBCS BiAl 3HAYHOI iHdpinbTpawyi
BHYTPiLLHbOI 060noHkW. Mikpodoto
ricronpenapary TKaHUH OCEpeaKy
xBopoi Jl-aH, 13 poki. Modapby-
BaHHS! reMaToKCUNiHOM Ta E03MHOM.
3aranbHe 36inbLueHHs x30.

Puc. 7. CriHka [ecTpyKTMBHOrO oce-
peaky 3a abeuecy bpogi. LWinbHicTs
3ananbHuX iHiNLTPaTiB y BHYTPILLHIRA
(6ina cTpinka) Ta ¢hibposHiit (YopHa
CTpinka) 06oroHKax MoMiTHO BifpisHsi-
eTbes. Mikpodhoto rictonpenapary Tka-
HUH 0Cepe/Ky XBoporo X-ka, 22 pokiB.
MochapByBaHHs rematokcuniHom Ta
€031MHOM. 3aranbHe 36inbLueHHs x30.

Puc. 8. TpaHynsLiitHa TkaHMHa BHY-
TPiLUHBOT 0BOMOHKI Kancyni ocepeaky
MICTUTb LUinbHI 3ananbHi iHginbTpaty,
B SIKVX NepeBaxatoTb MOHOHYKMeapy,
Makpodari Ta nnasmouutyi. Mikpodo-
TO ricTonpenapary TkaHuH 0cepesKy
xBopoi [1-aH, 13 pokie. MocpapbysaHHst
reMaToKCUNiHOM Ta e03iHOM. 3aranb-
He 36inbLueHHs x300.
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¢ictyn. 3a abecuecy bpoai cnabko BupaxeHi cumnTomm
HasIBHOCTI 3amarnbHO-AECTPYKTUBHOIO OCepeanky MOXyTb
CMoCTepiraTMChb y XBOPOro MPOTAroM Garatbox MicsAUIB i
HaBiTb pokiB [4,11,12]. Ocepenok abcuecy bpogi 3a3snyait
06MEXeHMIN CMOHri030t0 MeTadisa, 3 nepudokanbHOK
30HO0 OCTEOCKIIEPO3Y, HE MOLLMPHOETLCS HA MapaoccarbHi
M’siKi TKaHWUHW, N036aBMNEHUI BENWKNX CEKBECTPIB, hicTym.
[esiki 0cobnmBOCTi CNocTepiraloTbes Y CKNagi Ta LWinbHOCTI
3anarnbHVX KNITMHHWX iHGINBTPaTIB Y BHYTPILUHI 0B0MOHL
ocepeaky, Lo Jae niacTaBu, 3 BpaxyBaHHAM KIiHIYHKX i
nabopaTopHux faHux, giarHocTysBaTth Bunagok O came
sk abeuec bpoai.

Mopsig 3 TMM O 3 NAaTEHTHUM KNiHiYHUM nepebirom
MOXMWBO CxapakTepuayBaTu, nue 06’eKTUBHO Bpaxo-
BYHOUM OCOBMMBOCTI OCEPEAKY YPAXKEHHS KICTKM: hopMy
0CepeaKy, aKTUBHICTb 3ananeHHs, BUf, YPaKeHHs KICTKOBOI
TKaHVHW, CMIBBIQHOLLEHHS BULIB eKCYAaTUBHOIO Ta Mpo-
[YKTUBHOTO 3ananeHHs Towwo [2,3].

PesynbTatu Haworo focnigxeHHs ceigyaTb npo
HasBHICTb 3B’A3KIB MiX NEBHUMW MOPONOriYHUMM Mo-
KasHMKaMK, L0 XapaKTepuayTb CTaH TKaHUH OCepenKy
abcuecy bpopi. Brim, Byno BcTaHOBNEHO Aesiki hakTu,
AKi BUSIBUTUCb HE 30BCIM OYEBUAHKMM, 3BaXaloun Ha
3aranbHoBILOMI YSBNEHHs nNpo ocobnueocTi 6ynosu Ta
aKTVBHICTb NPOLIECIB Y TKaHWHAaX ocepeaKy ocTeoMieni-
Ty. Tak, 3anexHiCTb MixX nepeBaxxaHHAM rpaHynsALinHoOl
TKaHWHK Y BHYTPILLHIA 0BOMOHL Kancynu ocepeaky, Lo
acoLjtoeTbCS 3 NEPCUCTYBaHHAM HecneuudiyHoro 3ana-
MEHHS Ta CTyNEHEM aKTVBHOCTi €KCyAaTUBHOTO 3ananeH-
HS1, BUSIBIACb HETaTVBHOHO Ta 3a abCOMKTHUM 3HAYEHHSIM
Jyxe cnabkoto. Lle cBigunTb Npo GinbLL xapakTepHe no-
€0HaHHSA rPaHyNALINHOI TKAHWHN He 3 eKCYAaTUBHUM, a 3
MPOAYKTVBHWM 3anarneHHsM BUCOKOI aKTWBHOCTI, BiGHOCHO
4Oro BCTAHOBIEHO BipOTiAHY NO3UTUBHY 3aNeXHICTb 3 ab-
COIIOTHUM 3HaYeHHsIM koedillieHTa acouiauii noHag 0,4.
Bunapku abeuecy bpogi, ie cepen TKaHWH NaTornoriyHoro
ocepeziKy 3HanaeHo ApibHi CekBeCTPU, Maiixe B MONOBUHI
CrocTEPEXEHb BIpPOriAHO acouinoBaHi 3 nepeBaxaHHAM
rPaHYNALIHOT TKAHWHW Y BHYTPILLHIA 0B0NOHLi kancynu.
Lis 3anexHicTb yaBNSeTbCA MPUPOAHO, BPaxoByHOUH,
IO rpaHynsuiiHa TKaHuHa NoB'si3aHa 3 MPOAYKTUBHUM
3anarneHHsIM BUCOKOI akTVBHOCTI, @ OCTaHHE BiibMBae Tpu-
Bane NepcvcTyBaHHs npouecy pe3opbuii Ta aemapkaLii
CeKBeCTpIB, NpO Lo 6e3nocepeHbO CBiAYUTL BipOTigHMWIA
NO3UTVBHWIA 3B'I30K MiXK aKTVUBHICTIO MPOAYKTUBHOMO 3a-
narneHHs Ta TpanssHHAM CEKBECTPIB.

BcTaHoBneHi Ta oxapakTepusoBaHi B HaLIOMY [0-
CNiIKEHHI 3aneXHOCTi MK OKpeMUMU MOPOSIONYHUMM
MnokasHUKamm CTaHy TKaHUH ocepefky 3a abcuecy Bpopi
CNPUATUMYTb MOMIMLUEHHIO KIiHIYHOI Ta MOPOMnOriYHOI
AiarHoCTUKM iHeKLiHO-3ananbHUX ypaxeHb KICTOK,
MPOrHO3YBaHHIO OAHMX, HEBIOMUX, MOPONONYHUX 3MiH
3a iHLLMMWK, BigOMUMMU, SIKi MOXXYTb OyTW BU3HaUEHI anapat-
HUMU KNiHIYHAMY, BisyaniauBHUMM abo nabopaTtopHumm
METOAaMM JOCTIDKEHHS.

BucHoBKU

1. Abcuec bpogi — BapiaHT JeCTpyKTMBHOI hopMu
reMaToreHHOro OCTEOMIENITY, YacCTilLe XPOHIYHOrO, KOTPUI
PO3BMBAETLCS 30e0INbLIOTO B KICTKAaX MOIOAMX AOPOCTNX
XBOPYX (MEpPeBaXHO Y TPETE—HETBEPTE AECATUIITTS KNUT-
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T4), Mae NEBHi KINiHiYHi Ta KNiHiko-nabopaTopHi ocobnmeoc-
Ti, @ 0CEPEOKM YPAXKEHHS — XapaKTEPHi NaToMNOri4Hi 3MiHN.
3okpema, cepeiHi napameTpu Takux KriHiko-nabopartop-
HMX NOKa3HWKIB, SIK MMTOMa KinbKiCTb NEeNKoUUTIB i YacTka
nanMukosiaepHUX NENKOUUTIB y (hOpMYni He BUXOASATb 3a
Mexi fjiana3oHy 3Ha4eHb HopmMu. Y BinbLLOCTI BUnaakis ab-
cuecy bpogi 3 TkaHWH BUCIBatOTb 30110TUCTUIN CTAINOKOK.

2. OcHosHi naTomopdornorivHi 3miHv 3a abeuecy bpopi
CTOCYt0TbCS ByI0BM KanCynu, HEKPOTUYHUX | pe30pOTUBHUX
3MiH Nepeknagok CroHrio3n, 0cobnmBocTer NPoAYKTUB-
HO-IH(INETPATUBHOTO Ta EKCyAaTUBHOIO 3ananeHHs B
kancyni ocepenky. YacTilwe TpannsawTbca BUNaaKM, 3a
AKUX BHYTPILLHS 060OnoHKa Bignosifae OynoBi rpaHynsiLii-
HOI TKaHWHW, EKCyOaTUBHE 3ananeHHs YacTille — HU3bKOT
aKTUBHOCTI, NPOAYKTUBHE, HABMaKM, — BUCOKO| aKTUBHOCTI,
30eBinbLUOro ceper TKaHUH TPanmsKTLCA APiOHI CEeKBECTPM.

3. Mixx okpemmmmn MopcbonoriyHMMM NOKa3HKaMu cTa-
Hy TKaHWH ocepeakis abeuecy bpoai BCTaHOBMEHi BUCOKO
BiporigHi (p < 0,01) KopensuiiHi 38’A3KK, WO BiANoBiAaloTh
3HAYEHHSAM KoedilieHTa acoujauii B Aianas3oHi 3Ha4YeHb
r,=0,4-0,6, sokpema:

— «NEepeBaXaHHs rPaHynAUINHOT TKAHWHKM B Kancy-
ni» — «NepeBaxaHHs NPOAYKTUBHOTO 3ananeHHs BUCOKOI
aKTUBHOCTI» — 3aNneXHICTb NO3UTUBHA, CrabKoi TiCHOTK;

— «nepeBaxaHHs rpaHynALINHON TKAHWHW B Kancyni» —
«HasiBHICTb [PIOHNX CEKBECTPIBY — 3aNEXHICTb NO3UTUBHA,
cnabkoi TicHOTK;

— «nepeBaxaHHs! NPOAYKTUBHOTO 3anarneHHs BUCOKOI
aKTVUBHOCTI» — «HasIBHICTb APIGHMX CEKBECTPIBY — 3anex-
HICTb NO3WTWBHA, CEPEAHbOI TICHOTH.

MepcnekTBY noganbluMX AOCHiAkKeHb Ha MaTe-
piani BUNagkiB AeCTPYKTUBHOI POPMU reMaToreHHoro
OCTEOMIENITY 3 NAaTEHTHUM KNiHIYHUM NepebiroM aBTopy
BOaYaloTb y BUBYEHHI KOPENALiHUX 3aneXHOCTEN MK
OKPEMUMM KNiHIYHUMU Ta KNiHIKO-NabopaTopHUMI NoKas-
HVKamu, 3 0HOro 60Ky, Ta MOPONOTiHHUMY NMOKa3HNKaMK
CTaHy NaTornori4yHMX NpOLEeciB y TKaHWHaxX ocepeakis
abeuecy bpogi, 3 iHworo Goky.

Cnucok Aitepatypu

[1] Dartnell J. Haematogenuous acute and subacute paediatric
osteomyelitis. A systematic review of the literature / J. Dartnell,
M. Ramachandran, M. Katchburian // J. Bone and Joint Surg. — 2012.
—Vol. 94-B. — Ne5. — P. 584-595.

[2] Tpuropoeckuit B.B. AcnekTbl naToMopconorum u HOMeHKNaTypbl B
COBPEMEHHON knaccudukaumn Hecneunguyecknx 0cTeoMUennTos /
B.B. 'puroposckuit // Optoneams, TpaBMaTonorus 1 npoTesnpoBaHme.
—2013. - Ne3(592). - C. 77-87.

[3] Acute leg pain with suspected beginning leg compartment syndrome
and deep vein thrombosis as differential diagnoses in an unusual
presentation of Brodie’s abscess: a case report/ A. Hammad, P.J. Leute,
|. Hoffmann et al. // J. Med. Case Rep. - 2015. - Vol. 9. - P. 292.

[4] Subacute physeal abscess: case report to illustrate treatment with
a minimally invasive incision and drainage technique / T.T. Shah,
K.F. Chin, A. Noorani, D. Nairn // Ann. R. Coll. Surg. Engl. - 2012. —
Vol. 94. - P. e51-e54.

[5] Damir D. Correlational aspects of hematogenous osteomyelitis in
children and adults / D. Damir, E. Toader, A. Crefu // Rev. Med. Chir.
Soc. Med. Nat. lasi. — 2011. - Vol. 115. — Ne1. - P. 269-76.

[6] Bilateral Brodie’s Abscess at the proximal Tibia / H. Buldu, F.E. Bilen,
L. Eralp, M. Kacaoglu // Singapore Med. J. — 2012. - Vol. 53. — Ne8.
- P. e159-e160.

[71 Yazdi H. An Unusual Presentation of Subacute Osteomyelitis: a Talus
Brodie Abscess with Tendon Involvement / H. Yazdi, M.R. Shirazi,
F. Eghbali // Amer. J. Orthopedics. —2012. - Vol. 41. — Ne3. — P. E36-E38.

[8] Amanullah F. Brodie’s abscess mimicking as of malignancy: case
report with radiological features / F. Amanullah, S. Ansari, A. Kaleem
II'J. Musculoskelet. Research. - 2013. — Vol. 16. — Issue 01. - 6 p.

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

81



OpwuriHaAbHI AOCAIAXKEHHS

[9] Brodie’s abscess following percutaneous fixation of distal radius fracture
inachild /K. Rajakulendran, N.E. Picardo, I. EI-Daly, R. Hussein // Strat.
Traum. Limb. Recon. - 2016. - Vol. 11. — Ne1. - P. 69-73.

[10] OcobnmBocTi kniHiko-MOPhONOriYHOT KApPTUHY Ta [iarHOCTUKMW «aTUNOBKX
chopm» remaToreHHoro octeomienity foerux kictok / B.B. Ipuropos-
cbkvi, M.M. Tpuuai, A.C. Fopgin, A.B. Mpuroposcbka // OpToneaus,
TpaBmarororus v npoteanposanue. — 2015. — Ne1. - C. 5-11.

[11] Agarwal S. Brodie’s abscess of the cuboid in a pediatric male /
S.Agarwal, M.N. Akhtar, J. Bareh // J. Foot Ankle Surg. - 2012. - Vol. 51.
—Ne2. - P. 258-261.

[12] Balaji G. Brodie’s abscess of the posterior ilium: a rare cause for low
back pain in children / G. Balaji, S. Thimmaiah, J. Menon // BMJ Case
Reports. — 2014. - bcr2014204684.

References

[1] Dartnell, J., Ramachandran, M., & Katchburian, M. (2012). Hae-
matogenuous acute and subacute paediatric osteomyelitis. A systematic
review of the literature. J. Bone and Joint Surg, 94-B(5), 584-595. doi:
10.1302/0301-620X.94B5.28523.

[2]  Grigorovskij, V. V. (2013). Aspekty patomorfologii i nomenklatury v
sovremennoj klassifikacii nespecificheskikh osteomielitov [Aspects of
pathomorphology and nomenclature in the modern classification of
nonspecific osteomyelitis]. Ortopedija, travmatologija i protezirovanie,
3(592), 77-87. [in Russian].

[3] Hammad, A., Leute, P. J., Hoffmann, ., Hoppe, S., Lakemeier, S., &
Klinger, H.-M. (2015). Acute leg pain with suspected beginning leg com-
partment syndrome and deep vein thrombosis as differential diagnoses
in an unusual presentation of Brodie’s abscess: a case report. J. Med.
Case Rep., 9, 292. doi: 10.1186/513256-015-0770-x.

[4] Shah, T.T., Chin, K. F., Noorani, A., & Naim, D. (2012). Subacute physeal
abscess: case report to illustrate treatment with a minimally invasive
incision and drainage technique. Ann. R. Coll. Surg. Engl., 94, e51-e54.
doi: 10.1308/003588412X13171221502022.

[5] Damir, D., Toader, E., & Cretu, A. (2011). Correlational aspects of he-
matogenous osteomyelitis in children and adults. Rev. Med. Chir. Soc.
Med. Nat. lasi, 115(1), 269-276.

[6] Buldu, H., Bilen, F.E., Eralp, L., & Kacaoglu, M. (2012). Bilateral Brodie’s
Abscess at the proximal Tibia. Singapore Med. J., 53(8), €159-e160.

[7] Yazdi, H., Shirazi, M. R., & Eghbali, F. (2012). An Unusual Presentation
of Subacute Osteomyelitis: a Talus Brodie Abscess with Tendon Involve-
ment. Amer. J. Orthopedics., 41(3), E36-E38.

[8] Amanullah, F., Ansari, S., & Kaleem, A. (2013). Brodie’s abscess
mimicking as of malignancy: case report with radiological features.
J. Musculoskelet. Research, 16(01). doi: http://dx.doi.org/ 10.1142/
S0218957713720019.

[9] Rajakulendran, K., Picardo, N. E., El-Daly, I., & Hussein, R. (2016).
Brodie’s abscess following percutaneous fixation of distal radius frac-
ture in a child. Strat. Traum. Limb. Recon., 11(1), 69-73. doi: 10.1007/
§11751-016-0249-3.

[10] Hryhorovskyi, V. V., Hrytsai, M. P., Hordii, A. S., & Hryhorovska, A. V.
(2015). Osoblyvosti kliniko-morfolohichnoi kartyny ta diahnostyky «aty-
povykh form» hematohennoho osteomiielitu dovhykh kistok [Features of
clinical and morphological picture and diagnostics of «atypical forms» of
hematogenous osteomyelitis of long bones]. Ortopediya, travmatologiya
i protezirovanie, 1, 5-11. doi: http://dx.doi.org/10.15674/0030-
5987201515-11. [in Ukrainian].

[11] Agarwal, S., Akhtar, M. N., & Bareh, J. (2012). Brodie’s abscess of
the cuboid in a pediatric male. J. Foot Ankle Surg., 51(2), 258-261.
doi: 10.1053/j.jfas.2011.10.040.

[12] Balaji, G., Thimmaiah, S., & Menon, J. (2014) Brodie’s abscess of the
posterior ilium: a rare cause for low back pain in children. BMJ Case
Reports, 2014, bcr2014204684. doi: 10.1136/ber-2014-204684.

Bipomocrti npo aBTopiB:

TpuropoBcbKuid B. B., A-p MeA. Hayk, npodecop,
NiKap-naToAOroaHaToM BULLOI KaTeropii, FOAOBHUI HayKOBWI
cniBpOoBITHUK BipAiAy natomopdonorii, AY «IHCTUTYT TpaBMaToAOTii
T1a optoneaii HAMH YkpaiHu», M. Kuis.

Touuai M. T1., A-p MeA. HayK, Npodecop, KEPIBHUK BIAAIAY
KICTKOBO-THIMHOI Xipyprii, AY «IHCTUTYT TpaBMaToAorii Ta opToneai
HAMH Ykpainu», M. Knis.

Topaiii A. C., Aikap OpTONEA-TPABMATOAOT, MOAOALLIMIA HayKOBUI
cniBPOBITHUK BipAIAY KICTKOBO-THIMHOT Xipypril,

AY dHeTuTyT TpaBmatonorii Ta oproneaii HAMH Ykpaiku, m. Kuis.
Niotko O. b., 3aB. nabopartopii Mikpobioaorii

AY dHeTuTyT TpaBmatonorii Ta oproneaii HAMH Ykpaiku, m. Kuis.
puropoBcbka A. B., Aikap-natoAoroaHaToM Apyroi Kateropii Bipainy
natomopdonorii, AY «IHCTUTYT TpaBMaToAorii Ta opToneaii

HAMH Ykpainu», M. Knis.

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

CBeAeHuA 06 aBTopax:

TpuropoBckuid B. B., A-p Mea. Hayk, npodeccop,
BPay-NaToAOr0aHaTOM BbICLLEN KaTeropuu, raBHbIi Hay4HbINA
COTPYAHWK OTAEA@ NaTOMOPGOAOTUM, Y «MHCTUTYT TPaBMaToAOTUN
n optoneamn HAMH YkpauHsbi», I. Kues.

louuai H. M., A-p MeA. Hayk, Npodeccop, PyKOBOAWUTEAb OTAEAA
KOCTHO-THOMHOM XUpypruu, I'Y «<MHCTUTYT TpaBMaToAOrum

n optoneamn HAMH YkpauHbi», T. Kues.

Topawii A. C, Bpay 0pTONEA-TPaBMaTOAOT, MAALLMIA Hay4YHbIN
COTPYAHWK OTAEAA KOCTHO-THOMHOWM Xupypritu, 'Y «MHCTUTYT
TpaBmatorornu 1 optoneann HAMH YkpauHbi», 1. Kues.

Notko O. B., 3aB. nabopatopueit Mukpobuonoruu, MY «MHCTUTYT
TpaBmatorornu 1 optoneann HAMH YkpauHbi», 1. Kues.
lpuroposckas A. B., Bpau-natonoroaHatom BTOPO¥ KaTeropuu
oTAeAa NatoMopGOAOTUK, 'Y «HCTUTYT TPaBMaTOAOTUK U OPTONEANUU
HAMH YkpauHbl», I. Kues.

Information about authors:

Hryhorovskyi V. V., MD, PhD, DSc, Professor, Doctor-

Pathologist of the Highest Category, Principal Scientific Officer
of the Pathomorphological Department of S| “Research Institute
of Traumatology and Orthopaedics of NAMS of Ukraine”, Kyiv,
Ukraine.

Hrytsai M. P., MD, PhD, DSc, Professor, Head of the Department
of Septic Bone Surgery of Sl “Research Institute of Traumatology
and Orthopaedics of NAMS of Ukraine”, Kyiv, Ukraine.

Hordii A. S., Junior Scientific Officer of the Department

of Septic Bone Surgery of SI “Research Institute of Traumatology
and Orthopaedics of NAMS of Ukraine”, Kyiv, Ukraine.

Liutko O. B., MD, PhD, Head of the Laboratory of Micribiology

of Sl “Research Institute of Traumatology and Orthopaedics

of NAMS of Ukraine”, Kyiv, Ukraine.

Hryhorovska A. V., Doctor-Pathologist of the 2" Category

of Pathomorphological Department of SI “Research Institute

of Traumatology and Orthopaedics of NAMS of Ukraine”, Kyiv,
Ukraine.

KoHOAIKT iHTepeciB: BiACYTHIN.
Conflicts of Interest: authors have no conflict of interest to declare.

Haairiwno po pepakuii / Received: 07.02.2017
Micas poonpautoBarHa / Revised: 13.02.2017
MpuitHATO A0 APYKY / Accepted: 28.02.2017

Matonorig. — 2017. — T. 14, Ne 1(39)



YAK: 616.718.5/.6-001.5-039.73-053.2/.5

Original research

KoHcepBaTMBHE AiKyBaHHA NPUPOAXKEHOr0 XUOHOro cyrao6a rominku

B AiTEH MOAOALLIOTO BiKY

0. B. WWokiH

3anopi3bknit AepXaBHUIA MEAUYHUIA YHIBEPCUTET, YKpaiHa

MpupomKeHnit XmbHWiA cyrnob rominku 3yctpivaetbest B 1 Bunagky Ha 28000—190000 HOBOHApPOMKEHUX, arne € BaXKO BUMIKOB-
HWUM Ta iHBanNiAM3YYMM 3aXBOPIOBAHHSIM.

MeTa po60oTy — NoninwmMTK pesynsTaTi MikyBaHHS, CKOPOYEHHS! KiNbKOCTi XipypriYHMX yTpyvaHb Mig Yac nikyBaHHS Npupomxe-
HOro XMBHOro cyrnoba rominku.

Matepianu Ta meTogm. Cnoci6 3aiiicHIOETLCS 3@ JOMOMOTO0 eTanHKX MiNCOBMX MOB'A30K i3 MOCTYMNOBOK KOpeKLiet aedop-
mauiv. Konw Bick KiHLiBKM HaBnvKaeTbecs 4O HOPMarbHOI, MPUEQHYETLCA OCbOBE HABAHTaXEHHS Ha KiHLiBKy. CnoyaTky BOHO
3AICHIOETECS LUMSXOM MOCTYKYBaHHS MO MAATi. 3 JOCATHEHHAM 7—8-MiCSYHOTO BiKy AWTWHY MOYMHAIOTH CTABUTU Ha HOMM Ta
HaB4aTh xoAb0i. [NCOBI NOB’A3KM 3aMiHIOKTL Ha MOB'A3KM 3i «CKOTYKACTY» Ta «COQTKAcTy». JlikyBaHHSA TPUBAE [0 OTPYMAHHS
KniHiYHOro echeKTy BUNpaBneHHs Aedopmalii rominky Ta BifCyTHOCTI MaTonoriYHoi pyxIMBOCTI. KniHiYHWIA edheKT NOBUHEH ByTu
niZTBEPIKEHWI peHTreHorpadieto, Ha sikin Mae Gy Ty 3anoBHEHHS 30HM XMBHOTO Cyrnoba KICTKOBOK TKAHWHOH) Ta BiAHOBMEHHS
KICTKOBO-MO3KOBOrO kaHasy. [potsarom ycboro nepiogy nikyBaHHS MOYEproBo NPOBOAATLCS Kypcu enektpodopesy xnopuay
KanbLyjto, EKCTPAKTIB NiKyBanbHOI rpsisi, MarHitotepanii. 3 1995 no 2015 poky BKMOYHO Y KniHiLi 3anopiabkoi AuTa4oi obnacHoi
KniHiYHOI nikapHi 34ilicHeHe nikyBaHHS 3anpornoHOBaHUM cnocobom 4 aiTelt i3 XubHUMK cyrnobamm KicToK rominku (6) Bikom
1-7 micsuis.

Pesynbratu. Y BCix 4 pgitent (6 rominok), O SIKMX Yy KIiHiLi 3aCTOCOBaHWA ONMCaHWiA CNoci6 KOHCEPBATUBHOTO iKyBaHHS,
[OCSTHYTO 3aMOBHEHHS 30HW XMBHOrO cyrnoba KiCTKOBOK TKaHWHOM, BiAHOBMEHHS KICTKOBO-MO3KOBOIO KaHany Ta 3HayHe
BUMPABIEHHS OCi FOMINOK. PaHHE HaBaHTaXEHHS KiHLiBKY NPU3BOAMTL 4O KOMMpECii (hparMeHTiB KICTOK (AK Mig Yac Kom-
MPECiNHO-ANCTPAKLINHOIO OCTEOCUHTE3Y); BUKOPUCTaHHS MarHiToTepanii enektpodopesy xnopuay KanbLjlo Ta ekCTpakTiB
NiKyBanbHOI rpsidi cnpusie akTMBHOMY (OYHKLIIOHYBaHHIO M’3iB, MPU3BOAMTL A0 MOMINLLIEHHS PerioHanbHOro KPOBOMOCTaYaHHs Ta
OCTeOoreHesy.

BucHoBKu. BukopycTaHHs 3anponoHoBaHOro crnocoby nikyBaHHS NPUPOLYKEHOTO XMBHOTO Cyrnoba romMinok y HOBOHaPOMKEHUX i
HEMOBMSAT MOXe AaTu 3Mory 3anobirTvi onepaTMBHOMY BTPYYaHHIO Ta iHBanigu3auii autuHu. Mpobnema nikyBaHHs NpUpOLKEHOrO
XuBHoro cyrnoba rominku y fiteit He € 40 KiHUSA BUPILLEHOK Ta NOTpebye BUBHEHHS!, YOOCKOHANEHHSI.

KoHcepBaTMBHOE AeueHHEe BPOXKAEHHOTO AOXKHOTO CyCTaBa roAeHH
y AeTell MAaALIEro Bo3pacTa

0. B. WLékuH

Bpoxa€HHbIN NOXHBIN CycTaB roneHn BcTpedaetcs B 1 cnydvae Ha 28000190000 HOBOPOXAEHHBIX, HO ABMAETCS TPYAHOM3NE-
YMMbBIM 1 MHBANMAN3VPYIOLLMM 3aboneBaHmeM.

Lenb paGOTbI = yny4lleHue pe3ynbratoB fnevyeHnd, CoKpalleHne KonmuyecTsa XMpyprmieckux BMeLlaTenbCcTs npu nevyeHnm
BPOXAEHHOTO MOXHOTO CyCTaBa roneHu.

Marepuanbl n meToabl. Cnocob OCyLLECTBASETCH C MOMOLLbIO STamnHbIX TMNCOBbIX MOBA30K C MOCTENEHHON KoppekLuyei ae-
chopmauwi. Koraa ocb KOHEUHOCTM MpUBINIKaeTCs K HOpManbHON, NPUCOEAMHSIOTCS OCEBbIE HArpy3ky Ha KOHEYHOCTb. CHavana
OHa OCYLLECTBNSAETCS NYTEM MOCTYKUBaHWS NO NATKe. [0 JOCTVKeHUN 7—8-MecsiiHOro Bo3pacTa pebéHKa HaumMHatoT CTaBUTb
Ha HOM U y4uTb xoabbe. MMNcoBble NMOBA3KM 3aMEHSIIOT NOBSI3KM U3 «CKOTYKacTay U «codTkacTtay. JleyeHne npogonxaetcs
[0 NOMNyYeHns KNuHUYeckoro acpdoekta ncnpasneHns aedopmaLmi roneHn 1 OTCYTCTBUS NaTorornyeckoi NOABUKHOCTY.
Knunnyeckuin acbcpekT pormkeH BbiTb NOATBEPXKAEH PEHTreHorpaduel, Ha KOTOPOW JOMKHO BbiTb 3anOINHEHWE 30HbI JIOXHOTO
CycTaBa KOCTHOW TKaHbI) W BOCCTAHOBNEHWE KOCTHOMO3rOBOrO kaHara. B TeyeHue Bcero nepuopa nevyeHnst noovepeéanHo
NPOBOASATCS KypChbl MArHATOTEPaNuUM 1 anekTpodopesa Xnopuaa KanbLys, 3KCTpakToB nedebHow rpasn. C 1995 no 2015 rog B
KnnHWKe 3anopoXcKo AEeTCKON 0BnacTHOM KNMHUYECKOV BONbHMLEI NpeanoxeHHbIM Cnocobom NpoBeaeHo neveHune 4 aeten
(6 roneHen) ¢ NOXHbIMW CycTaBamMu KOCTeW ronexu B BospacTe oT 1 4o 7 MecsiLes.

Pe3ynkrathbl. Y Bcex 4 fereii (6 roneHen), KOTOPbIM B KIMHWKE Bblf NPUMEHEH ONMCaHHbIN CNocob KOHCEPBATUBHOTO NIEYEHNS,
[OCTUrHYTO 3aMofHEeHNe 30HbI JIOKHOTO CycTaBa KOCTHOW TKaHbt0, BOCCTAHOBIIEHNE KOCTHOMO3MOBOTO KaHarna 1 3HaunTensHoe
YCNpaBneHNe OCK roneHen. PaHHsAs Harpyska KOHEYHOCTU NMPUBOAWT K KOMMPEeccUn oparMeHTOB KOCTEN (Kak Npu Komnpec-
CVMOHHO-AMCTPAKLMOHHOM OCTEOCUHTESE); MCMOMNb30BaHVe MarHuToTepanim, anekTpodopesa Xnopuaa KanbLmns 1 9KCTPaKToB
neyeBHoM rpsn cnocobCTBYeT akTUBHOMY (PYHKLIMOHMPOBAHMIO MbILLILL, MPUBOAMT K YIYHLLEHUIO PErvoHanibHOM KPOBOCHAb-
KEHMS 1 YNy4LIEHWNIO OCTEOreHe3a.

BbiBoabl. Vcnonb3oBaHue npegnaraemoro cnocoba nevyeHns BpOXXAEHHOIO NOXHOIO CycTaBa rofleH! Y HOBOPOXAEHHbIX W
LeTel rpyaHOro BO3pacTa MOXET NO3BOMMTL M3GexaThb OnepaTMBHOTO BMeLLATeNbLCTBa U MHBanuamsaumm pebéka. Mpobnema
NeYeHnst BPOXXAEHHOTO NOXHOIO CyCTaBa rofneHu y AETeN He SBMSIETCS A0 KOHLA PELLEHHOMN 1 TpebyeT AanbHENLLEro U3yYeHus
1 COBEPLLEHCTBOBAHMS.
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Conservative treatment of congenital false joint of shin in newborns and infants

0. V. Shchokin
Congenital false joint of shin occurs in 1 case per 28000-190000 live births, but it is hard-to-treat and disabling disease.

Objective: Improving treatment outcomes, reducing the number of surgical interventions for the treatment of congenital false
joint of shin.

Materials and Methods. The method is carried out using staged plaster casts with the gradual correction of deformities. When
axis of the leg approximates to the normal one, axial load is added. First, it is done by tapping on the heel. When the child was
7-8 months old he was put on the legs and taught to walk. The plaster bandage is replaced by “Scotch cast” and “soft cast’
bandage. The treatment lasted up to reaching of clinical effect — correction of shin deformation and absence of pathological
mobility. Clinical effect must be confirmed by roentgenography which must demonstrate filling of false joint zone with bone tissue
and restoration of intramedullary canal. During all the period of treating alternate courses of electrophoresis with calcium chloride,
medical mud extracts and magnetic therapy are conducted. In the period from 1995 till 2015 in the Regional Zaporizhzhia Children
Clinical Hospital 4 children (6 shins) aged from 1 to 7 months with false joint of shin were treated using proposed method.

Results and discussion. All 4 children (6 shins) treated in clinic with proposed conservative method showed filling of false
joint zone with bone tissue, restoration of intramedullary canal and significant extension of axis of the shin. The load on the
leg in early terms results in compression of bone fragments (as in compression-distraction osteosynthesis), magnetic therapy,
electrophoresis with calcium chloride and medical mud extracts promote active functioning of the muscles that improves regional
blood supply and improves osteogenesis.

Conclusions. Using the proposed method of treatment of congenital false joint of shins in newborns and infants can allow
avoiding surgical intervention and disability of the child. The problem of congenital shin false joint treatment in children is not

fully settled and needs further study and solution.

MpupomxeHnii xmbHWiA cyrnob rominku (MXCI) e gosoni
pizkicHoto natonorieto Ta BusiBnsietses y 0,5-0,8 % Big ycix
Baf, pO3BMTKY KiHLiBOK abo B 1 Bunaaky Ha 28000-190000
HoBOHapomxeHux [1,4,8,9], ane BiH € HaNCKNagHILLOW
Ta HaliCynepeunuBillor Npobnemor AnTaYoi opTonesii.
ETionoria Ta natoreHes gotenep € He 40 KiHLS 3'ICOBaHM-
MU. 3aXBOPHOBAHHS — BaXKKO BUMNIKOBHE Ta iHBaniauaytoye
[1,3,8].

[onoBHi METOAM MiKyBaHHS NPUPOMXKEHOMO XMOHOTO
cyrnoba rominkv B giteit — xipyprivHi. 3acTocoBytoTbCS
KOpuWryBanbHi, KiCTKOBO-NNacTUYHi onepaduii 3 BUKO-
PUCTaHHSIM anoreHHoro KiCTKOBOrO MaTpUKCy, ano-,
ayToONNacTMKK Ta iHLWUX OCTEOCTUMYIIOBANbHUX MaTe-
pianis, iHTpamMenynsapHWiA, KOMNPECINHO-QNCTPAKLiHINA
0CTeOCKHTE3 3a MeToaukoto . A. InizapoBa Ta pisHoma-
HiTHI iXHi KOMBiHaUii. Ycboro 3anponoHoBaHo noHag 200
BapiaHTiB onepaTUBHOrO fikyBaHHs [2-5,9]. Ane xogHa
3 HasiBHUX Ha cborofHi Metoauk He rapaHTye 100 %
KOHconifauii nceBgoapTpo3y 1 NOBHOI BMEBHEHOCT Y
BiZCYTHOCTI peLmamBy 3axBoptoBaHHS. [JoBomi 4acTo one-
pauii HeeheKTVBHI Ta NOBTOPIOKOTLCA MO Aekinbka pasis
i HaBiITb MOXYTb 3aBEPLUYBATUCL amnyTaLi€lo KiHLIBKM
[5,8]. C. M. MipoHos 3i cniBaBTopamu [6] npeacTaswB nep-
LUMI 0OHaAIANIMBIIA AOCBIA 3aCTOCYBaHHS KyNbTUBOBAHUX
ayTONOTiYHMX CTPOMAnbHUX KNiTUH KICTKOBOrO MO3KY
ANa CTUMYnsUii penapaTuBHOI pereHepauii B obnacri
pe3sekuii xubHoro cyrnoba KiCcTok rominku B fiteit Bikom
1,4 poky o 7 pokis.

KoHcepsatueHe nikysaHHs IMXCI y aitelt 3nebinbLuoro
3MiACHIOETLCS LUMSXOM BUKOPUCTAHHS €TanHuX rincoBux
MOB'A30K i hikcaLlii HUXKHIX KiHLiBOK opTesamu. 3a Aono-
MOTOK eTamnHMX FNCOBUX MOB'SI30K MOXMMUBO B AESKUX
BUNagKax AOCAITU 3MeHLUEeHHs aedbopmMaLii KiHLiBKY,
ane BOHO [OBONI PiAKO MpW3BOAMTL A0 KOHCoMigauii
xubHoro cyrnoba. Heponik Takoro nikyBaHHs — TpyBana
3a YacoM BIACYTHICTb HABAHTAXEHHS Ha KiHLiBKM, LLO
CrpusiE NOTIPLUEHHE0 TPOiKK Ta MOCUIEHHIO OCTEOMNOPO3Y,
KOTpI nig Yac Lboro 3axsoptoBaHHs 1 6e3 Toro € 4oBONi
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BMPaXEHNMU. YHaACNiAoK Lboro AiTu YyacTo notpebysanu
ornepaTMBHOTO BTpyYaHHs. KoHcepBaTuBHE nikyBaHHS
Jopocniwmx AiTen, y SKUX He BOanocs AOCArTU KOHCO-
nigauii aHi KOHCEpBaTMBHO B 3HAYHO MOMOALLIOMY BiLli,
aHi 3a JOMOMOroK0 XipypriYyHMX BTPyYaHb, 3AIACHIETLCS
LUMISIXOM BMKOPUCTaHHS! opTesiB. 3a AOMOMOrow Liboro
crnocoby nikyBaHHs He AOCSAraeTbCs KopeKLis aechopmaLlii
Ta KoHconigauis. BoHO Hagae MOXNUBICTb X04Y AKOICb
OMOPHOCTI KiHLiBKK [9]. Yumani TpyaHOLL Ta He3a40BiISbHI
pe3ynkTaTi NikyBaHHA pobnsaTb Lo npobnemy ofHieto 3
HaMaKTyanbHILIMX Y OUTAYIN opTonesii Ta 3yMOBMOTh
HeOoOXiOHICTb PO3POOKM HOBMX CMOCOBIB MiKyBaHHS Npu-
POKEHOro XMBHOro cyrnoba rominkv B Aiten.

Merta po6otu

YrockoHaneHHs KOHCEpPBATMBHOMO Crnocoby mikyBaHHS
npupomKeHoro xmbHoro cyrnoba rominku B Aitel pax-
HbOrO BiKYy 3@ [OMOMOIOK €TanHUX rincoBUX MOB’A30K Ta
03HANOMIEHHS 3 HAM LUMPOKOTO Kofa fikapiB-NpaKTyKiB.

Martepiaau i MeToAU AOCAIAKEHHA

3 1995 po 2015 poky BKIIOYHO Yy KniHiLi 3anopisbkoi
AUTAY0i 06nacHoi KNiHIYHOT NiKapHi 3hiicCHeHe NiKyBaHHS
3anponoHoBaHuM cnocobom [7] 4 aiten (6 rominok) i3
XUOHMMU cyrnobamm KiCTOK rominku BikoM 1—7 micsuiB.
Cnocib 3ailCHI0ETLCS TakMM YMHOM: Micns BCTa-
HOBMEHHS AiarHo3y npupoaxeHoro xubHoro cyrnoba
TOMINKN HaKnagalTbCs MNCOBI LIMPKYNAPHI NOB'A3KM 3
MaKCMManbHOK Kopekuieto aedopmalin. Yepes KoxHi
5-7 ni6 noB’a3ky 3MiHIOKWTL Ha aHanorivHi. Mpu Hakna-
[aHHi HOBOI NOB’A3KM CTYNiHb KOpekKuii AedopmaLin
30inbLUyeETHCA LWopa3dy. Konu yepes aekinbka TWkKHIB BiCb
KiHLiBKM HabrnmxaeTbca 4O HOPManbHOI, NPUEAHYETLCS
0CbOBE HaBAHTAXEHHSI Ha KiHLBKY. AKLO AMTMHA Gyna
3amarna Ta 3a BikOM He Morfia CTOSITU Ha Horax, OCbOBe
HaBaHTaXXEHHS 3MiICHIOBANOCh LUMSXOM MOCTYKYBaHHS
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no m'sATi, 36iNbLUYKYM NOCTYNOBO iXHKO KiMbKICTb, YacTOTy
Ta cuny. Micns ocArHeHHs 7—8-MicS4HOro BiKy OUTUHY
MOYMHanM CTaBUTY Ha HOTW 1 HaB4aTy xoguTu. [Mpu oMy
rincoBi NOB’AI3kM MW 3aMiHIOBaNK Ha NOB’A3KM 3 CUHTETUY-
HUX 6nHTIB BUpoBbHUMUTBa CLUA abo ®PH «ckoTykacT i
«codpTKacT», K Kpalle BUTPUMYBany HaBaHTAXEHHS.
Yac crosiHHs abo xonpbw, KinbkicTb Cnpob NOCTYMoBO
36inbLuyBanuck. Micnsa [OCATHEHHS KOPEKLT Oci roMinku
3MiHa MoB'A30K BUKOHYBanack Yepes 3—4 TuxHi. JlikyBaHHs
€TanHUMK MOB’I3KaMn MPOAOBXKYETLCH A0 OTPUMAHHS
KniHiYHOro edekTy BUNpaBneHHs AedopmaLii roMifiku
Ta BifCYTHOCTI NaTONOrYHOI PYXnMBOCTI Ha PiBHI XMBHOTO
cyrnoba. KniHiyHWiA edbeKT NoBUHEH MigTBEPIKYBaTUCH
peHTreHorpadieto, Ha sikil Mae OyTy 3anNOBHEHHS 30HM
XnBHoro cyrnoba KiCTKOBOK TKAHWHOK Ta BiAHOBMEHHS
KiCTKOBO-MO3KOBOro KaHany. Hagani ans 3anobiraHHs
TpaBMaTu3aLii KiHLIBOK peKOMeHAyBann XofiHHSA B Op-
Tesax. [poTarom ycboro nepiogy nikyBaHHS MOYEPTOBO
3MjICHIOBaNM Kypcu enekTpodopesy Xropuay Kanbuito,
6ionto (abo iHLLMX eKkcTpakTiB MikyBarnbHOI rpasi) Ta mar-
HiTOTEpAanil.

PesyAbTaTi Ta iX 06roBopeHHs

Y BCix 4 giten (6 roMinok), SKUM y KniHiLi BUKOHanu onu-
CaHuiA cnocib KOHCepBaTMBHOIO MiKyBaHHS, JOCSATHYTO
3arnoBHEHHS 30HM XMBHOTO Cyrnoba KiICTKOBOK TKAHMHOM,
BiZJHOBMEHHS KICTKOBO-MO3KOBOrO KaHany Ta 3HayHe Bu-
MpaBneHHs OCi FOMIMOK.

OcboBe HaBaHTaXEHHSI NMPU3BOAWUTb A0 KOMMpeCii
dpparMeHTiIB KiCTOK, LLI0, CBOEIO YEProto, MPUCKOPHOE OCTEO-
reHes (K nig Yac KOMMpeCiHO-AMCTPaKLINHOMO OcTeo-
CUHTE3Y). PaHHE HaBaHTaXeHHS KiHLIBKM TaKOX Cripusie
aKTMBHOMY (PYHKLIOHYBaHHIO M'Si3iB, LLO NPU3BOAUTL [0
MOMIMNLUEHHS perioHanbHOr0 KPOBOMOCTaYaHHS, CrpUsie
MOKpaLLEHHIo 0Biry pe4yoBuWH Y AinsHui xubHoro cyrnoba.
Kpim Toro, BUKOpMUCTaHHs MarHiTotTepanii TakoXx BnnBae
Ha NoninLeHHs TPodiky, a 3a AONOMOroH enekTpodopesy
xnopuay kanbLito Ta 6ionto fo 30HM xmbHoro cyrnoba
[OCTaBNSATLCA MikpoenemeHTw, byaiBenbHi matepian,
KoTpi 6epyTb y4acTb B OCTEOreHesi, Ta 6ioNOoriyHO aKTUBHI
PEYOBMHM, L0 CMPUSIOTb MOTO MPUCKOPEHHI0. Bee ue
cnpusie TpaHcchopmaLii hibpo3HOI TKaHKHY B 30HI XMBHOTO
cyrnoba B KiCTKOBY.

Mpuknad. QutuHa C. (Bik — 4 micaui) nepebysana
Ha ambynatopHoMy nikyBaHHi B nonikniHiyHoMy Bigai-
neHHi 3anopisbkoi 06nacHoi AMTAYOT KNiHIYHOI MiKapHi 3
npuBOAY NPUPOIKEHOrO XMBHOro cyrnoba obox rominok
i3 15.04.10 no 07.09.10 poky. Mig yac obcTexeHHs
BUSIBUITU: BIiCb FOMINOK 3HAYHO BUKPUBMEHaA, binblue — 3
nisoro Goky. CnpaBa, y HWXHiii TPETUHI FOMINKKW, KyT
Aedopmalii BigKpuUTWiA [0 33y, CTONa — B €KBiHYCHOMY
nonoxeHHi. 3nisa kyT Aedopmauii Bigkputuin go 3agy
Ta BCEepeauHy, CTona — B eKBiHYCHOMY MOMOXEHHI Ta
cyniHoBaHa. LLkipsiHi nokpoBu He 3miHeHi. Ha peHTreHo-
rpamax Big 15.04.2010 p. (puc. 1) y nepenHb0-3aaHin
NPOEKLii CNpaBa B HUXHI TPETMHI BiCb BEMMKOrOMINKOBOT
KICTKM piBHa, ane HasBHe sBuLLe ocTeocknepoasy. Kict-
KOBO-MO3KOBWIA KaHamn 3akpuTui. Bicb ManorominkoBoi
KiCTKI CKpUBIEHa MiJ KyTOM, LLIO BiAKPUTUI [0 CEPEONHN.
Ha BepxiBUi fedopmauii — kicTka 3ByxeHa. 3niBa oci
BEMUKO- Ta ManioroMinkoBoi KicTok gedopMmoBaHi nig
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Original research

Puc. 1. PentreHorpamu autiHm C.(Bik — 4 MicsiLli) O novaTky NikyBaHHs!:
(A): 6okoBa npoexkuisi; (B): npsiva npoexLis.

KyTOM, LLO BiAKpUTWI OO0 cepeanHn. AuctanbHum KiHelb
KICTOK 3MiLLEeHWIA No WUpKHI MegianbHO Oinbll HiX Ha
MOBHWI AjiaMeTp KICTOK. Y MPOMiIXKY MiX OMCTanbHUM
meTadi3om i giacisom 060X KICTOK KiCTKOBa TKaHWMHA
BIiACYTHS. Y NPOKCUMAIbHili YacTVHi BEIMKOTOMINKOBOI
KICTKV € 30Ha OCTEOCKIEPO3Y, KICTKOBO-MO3KOBWIA KaHan
nepekputuin. ManorominkoBa kictka GypynbkonogibHo
3By)XeHa. Y npodinbHili npoekuii oci 0box KicTok cnpasa
Ta 3niBa BUKPWBNEHI Nig KyTOM, L0 BiOKpUTWA O 3aAy.
3niBa — AedekT KiCTKM MiX AUcTanbHUM MeTadi3om i
aiahisom BENMKOTOMINKOBOI KIiCTKM, KICTKOBO-MO3KOBUI
KaHan nepekpuTWii 30HOI0 OCTEOCKNeposy. Taki cami
3MiHW, ane 3 MEHLUMM 3a PO3MiPOM AedEKTOM KiCTKOBOI
TKaHWHW, HasiBHi 1 cnpasa.

Micns obcTexeHHs AUTUHI 3aiCHUNM NiKyBaHHS 3a
€nocobom, Lo NPOMOHYETLCS, a CaMe: Haknaganuch
rincoBi LMPKYNSpHi NOB’A3KW [0 BEPXHBOT TPETUHWN CTETOH
i3 MaKcMmanbHOK Kopekuieto Aedopmauin. Yepes 5-7
i NoB’A3KM 3MiHIOBaNUCh Ha aHanoriyHi, ane 3 GinbWwum
cTyneHeM kopexkii. Yepes 1,5 micaus (nicns focarHeHHs
KOpekKLUii oci rominku) dikcauisi KiHLiBOK 3iliCHIOBanach
3a JOMOMOTOK MOB’AA30K, L0 3pOBNeEHi 3i «CKOTYKACTy»
Ta «coTKacTy», Nnoyanocb 4030BaHe 3a CUMOK Ta
4acoM HaBaHTaXEHHS Ha KiHuiBkn. CnoyaTtky ocboBe
HaBaHTaXXEHHS BMKOHYBanu MeTOAOM MOCTYKyBaHHS
no m'aTi, a nicna 7 MicsUiB AaBanu HaBaHTaXeHHs Ha
KiHLiBKW, MiATPMMYIOUM OUTUHY NOYMHAKOYM 3 OOHIET XBU-
NyHK 3a YacoM. ocTynoBO HaBaHTAXEHHS Ha KiHLiBKY
36iMbLUYBanoch 3a YacoM i CUMO0 5K Y 30OPOBOI AUTUHM
BIZANOBIAHO BiKy. JlikyBaHHSA €TanHUMK NOB’A3KkamMu npo-
[IOBXYBanoch 10 OTPUMaHHS KIiHIYHOro edhekTy BUnpas-
neHHs aedopmallii rominku Ta BifCYTHOCTi NaToNoriYHol
PYXNMBOCTI Ha piBHi xnbHOro cyrnoba. MpoTarom ycboro
nepiogy NikyBaHHs NO4YEProBO NPOBOAUMMCH KYPCU ENeK-
Tpodhopesy xnopuay kanbLito, ionto Ta MarHiToTepanii.
Ha peHtreHorpamax Big 7.09.2010 p. (puc. 2) HasiBHe
3aMoBHEHHS 30HK XMBHOTO cyrnoba KICTKOBO TKaHUHOK
Ta BiQHOBMNEHHS KiCTKOBO-MO3KOBOIO KaHary 060X KiCTOK
3 000X CTOpIH. € He3HauHi AedopMalLlii FOMINKOBUX KiCTOK
niz KyTOM, LU0 BiAKPUTUIA A0 384y Ta 10 CEPEaNHN, AeLLO
GinbLu BUpaxeHi 3nisa.

Micnsa 3HATTA NOB’A30K 3QiMICHEHUIA KypC Macaxy, ni-
KyBanbHoi ¢iskynbTypu. MMig vac KniHiYHOro 06CTEXEHHS
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Puc. 2. PentreHorpamu aututn C. ( Bik — 10 micswiB) nicns nikyaHHs:
(A): bokoBa npoekuisi; (B): npsiva npoexuisi.

BUSIBMEHO: OCi rOMINOK PiBHi, MATOMNOri4YHa PyXNUBICTb
BIZCYTHS1, AUTVHA X0AUTb i3 NigTpUMKOK0. Hagani pekomeH-
[10BaHO BUKOPUCTaHHSI 3IOMHIX OpTesiB Asst 3anobiraHHs
TpaBmaTu3aLii KiHLIBOK | peumavsy Aedopmadlil.

BucHoBKU

1. BrkopyicTaHHs 3anpornoHoBaHOro crnocoby nikyeaH-
HS NPUPOMKEHOTO XMBHOTO Cyriioba rominiok y HOBOHapo-
[PKEHUX | HeMOBNAT Jae 3mory 3anobirT onepaTyBHOMY
BTPYYaHHIO Ta iHBaniguaavii AUTHN.

2. Mpobnema nikyBaHHS NPUPOXKEHOrO XMBHOTO Cyr-
noba rominku B AiTen He € A0 KiHLS BUPILLEHO Ta Hapani
notpebye BMBYEHHS Ta YAOCKOHANEHHS.
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Therapeutic management for patients with trunk

Original research

and extremities integumentary tissues defects of traumatic genesis

0. V. Ponomarenko

Zaporizhzhia State Medical University, Ukraine

Objective: To improve the results of treating patients with wounds, functional and aesthetic defects of mechanical origin by
developing a comprehensive program of surgery to restore the form and function of trunk and limbs.

Materials and methods. The criteria for the inclusion into the study: both genders patients aged over 17 years with diagnosed
skin and adjacent soft tissues of trunk and limbs defect that needed restoration of body form and functions. We have operated
231 patients with integumentary tissue defects of a mechanical origin in the clinic. There were 129 men, 102 women of them.
The patients’ age ranged from 17 to 76 years.

Results. All the patients were divided into 4 groups depending on the size, depth and the extent of damage of soft tissues
and other structures of the body and limbs. | group — 79 (34.2 %) patients with isolated soft tissues damage (to the fascia):
32 (13.85%). Il group — 67 (29 %) patients with injuries of integumentary tissues of a moderate severity whose vital activity
was disturbed in a limited area with parawound zone (lower from fascia). Ill group — 48 (20.8 %) patients (tissues damage to
a significant extent). IV Group — 37 (16 %) patients, whose trauma was accompanied by injury of a vascular-neural fascicle,
partial or complete extremity abjunction.

Conclusions. 1. The choice of corrective surgical intervention method and the closure of the integumentary tissue defect depended
on the size, the depth of the wound and hemodynamic characteristics of the damaged area. 2. The new method of treating the
consequences of traumatic injuries using the preparation of hyaluronic acid expanded the prospects of treating patients with
integumentary tissues defects. 3. The differential approach to the choice of the method of closing the wound surfaces caused
by mechanical damage made it possible to achieve satisfactory results in 97.84 % of cases.

AikyBaAbHa TAKTUKa y XBOPHX i3 AePeKTamMu NOKPUBHUX TKAHWUH TyAy6a Ta KiHLiBOK
TPpaBMAaTHUYHOIO reHe3y

0. B. NoHomapeHko

MeTta poGoTK — NoninwWmMTV pe3ynsrati NikyBaHHA XBOPUX i3 paHamu, QyHKLOHaNbHUMK Ta eCTETUYHUMM AedekTamu me-
XaHIYHOTO reHe3y LUNSXOM PO3pOoBKW KOMMIEKCHOI Nporpamu XipypriyHoro nikyBaHHs N5 BiHOBNEHHS (hopMu Ta doyHKLT
Tyny6a 1 KiHLiBOK.

Matepianu Ta Metoam. Kputepii BKMOYEHHS B JOCTIMKEHHS: XBOpi BikoM NoHag 17 pokiB 000X ctaTel i3 BCTaHOBMNEHUM
[AiarHo3oM AedeKT LKipW Ta Nignernux M'skux TkaHuH Tynyba, KiHLiBOK, ski noTpebyBany BigHOBNEHHS hopMm Ta yHKLIT Tina.
Y kniHiyi npoonepoBaHuin 231 nauieHT i3 gedeKTamm NOKPUBHMX TKAHWH MEXaHIYHOTO reHesy. 3 HWX YOoMoBikiB — 129, KIHOK —
102. Bik xBopux KonvBaBscs Big 17 [0 76 pokiB.

Pe3ynkraTti. Ycix XBOpWX Noginumu Ha 4 rpynu 3anexHo Bif pO3MipiB, rMMOUHN Ta CTYNEHs NOLUKOMKEHHS M'SKUX TKaHUH Ta
iHLWMX CTPYKTYp Tynyba 1 KiHuiBoK. | rpyna — 79 (34,2 %) xBOpWX 3 i30MbOBaHNM MOLLKOMKEHHAM M'SIKUX TKaHUH (8o dacuyi):
32 (13,85 %). Il rpyna — 67 (29 %) XBOPUX i3 NOLLKOMKEHHAMMN NOKPUBHWUX TKAHUH CEPeaHbOI BaXKOCTI, XUTTEAIANBHICTb SKNX
nopyLUueHa Ha oBMeXeHii AinsHLi 3 napapaHoBOK0 30HO 3aboto (Hkde dacuii). Il rpyna — 48 (20,8 %) xBopux (NOLLIKOSKEHHS
TKaHUH Ha 3Ha4HoMy npoTs3i). IV rpyna — 37 (16 %) xBopi, B KX TpaBMa CynpOBOLKyBanacs ypaxeHHsIM CyAMHHO-HEPBOBOTO
nyyKa, YacTKOBMM ab0 NOBHUM Bif4neHyBaHHSIM KiHLiBKU.

BucHoBku. Bnbip MeToay KoperyroHoro BTpyYaHHs Ta 3aKkpuTTs AedheKTy NOKPUBHWX TKAHUH 3anekas Bif po3Mipy, rmubuHm
paHu, reMoAHaMIYHNX 0COBNMBOCTEN AiNSHKM NOLLKOMKEHHS. HOBWUI METOZ NMiKyBaHHS HACMIAKIB TPaBMaTUYHUX YLIKOMKEHb
i3 BUKOPUCTaHHAM npenapary riaflypoHOBOI KUCMOTW PO3LIMPUB NEPCMEKTUBM NiKyBaHHSA NaLeHTIB i3 AedeKTaMy NOKPUBHMX
TKaHUH. JudepeHuiHniA nigxig 4o BUGOpY METOAY 3aKpUTTS PaHOBYX MOBEPXOHb, LLIO 3yMOBIIEHI MEXaHIYHUMM MOLLIKOKEHHSMU,
[aB 3MOry JOCArHyTW 3aA0BiNbHKX pesynbraTiB y 97,84 % Bunagkis.

NeuebHan TaKkTUKa y 60AbHbIX ¢ AedeKTaMHu NOKPOBHBIX TKaHEH TYAOBULLA U KOHEUHOCTEN
TpaBMaTHUECKOro reHesa

E. B. loHOMapeHKo

Lenb paboTbl — ynyylunTh pesynsrathl nedeHns 6oMbHLIX ¢ paHami, (PYHKUMOHAMbHLIMU U 3CTETUYECKUMU AedeKTamm
MeXaHW4eCKOro reHesa nyTém pa3paboTky KOMMMNEKCHOM NPOrpaMMbl XUPYPrinieckoro feveHns Ans BOCCTaHOBNEHNS (hopMbl
1 PyHKLIMI Tena 1 KOHEYHOCTEN.

MaTepMaﬂbl U MeToAbl. KpVITepVIVI BKIIOYEHUS B 1CCnenoBaHve: 6onbHble cTapiie 17 net obomx nonos ¢ YCTaHOBJITEHHbIM
[A1arHo30M AeeKT KOXU 1 NOAYUHEHHBIX MAKUX TKaHewn TYNOBULLIA U KOHEYHOCTEW, KOTOpbIE HyXXOanucb B BOCCTAHOBNEHUM
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88

OpwuriHaAbHI AOCAIAXKEHHS

chopmbl M hyHKLWIA Tena. B knuHuke 6bin npoonepupoBaH 231 NaUMEHT ¢ AedekTammn MOKPOBHBIX TKAHEN MEXaHUYeCKoro
reHesa. V13 Hux myxumH — 129, xeHwymH — 102. Bospact 6onbHbIx konebancs ot 17 go 76 ner.

Pesynbrathl. Bce 60nbHble 6binv pasaeneHbl Ha 4 rpynnbl B 3aBMCMMOCTM OT Pa3MEepOB, ry6uHbI 1 CTENEHN NOBPEXAeHNS
MSATKUX TKaHen 1 Apyrux CTPYKTYp TymoBuLia 1 koHeyHocTen. | rpynna — 79 (34,2 %) 60onbHbIX C M30NMPOBaHHbLIM MOBpe-
XOEHVeM MArkux TkaHel (go dacumm): 32 (13,85 %). Il rpynna — 67 (29 %) 60nbHbIX C NOBPEXAEHUAMW NOKPOBHbIX TKaHEN
CpeaHen TSKECTU, XN3HEAEATENbHOCTb KOTOPbIX HApYyLLIEHa Ha OrPaHNYEHHOM y4acTKe C NapapaHeBo 30HOW NOBPEXAEHNS
(Hxe dpacumm). Il rpynna — 48 (20,8 %) 6onbHbIX (MOBpeXAeHNe TKaHel Ha 3HaYnTenbHOM npoTsxeHun). [V rpynna — 37
(16 %) BonbHbIX, y KOTOPbIX TPaBMa COMPOBOX/AANAch NOPaXeHNeM COCYANCTO-HEPBHOTO MyyKa, YaCTUYHBIM 1IN MOMHbLIM
OTYNEHEHNEeM KOHEYHOCTN.

BbiBogbl. BbiGop MeToAa KOpPeKTUPYIOLLEro BMeLLaTenbCTBa 1 3akpbiTUs AedekTa NOKPOBHbIX TKaHei 3aBucen oT pas-
Mepa, ry6uHbl paHbl 1 TeMOANHAMUYECKUX OCOBEHHOCTEN yyacTka noBpexaeHus. HoBbIi METOA nedveHust nocrneacTamm
TpaBMaTUYECKNX NOBPEXAEHNI C UCNONb30BaHUEM Npenapara rmanypoHOBO KUCTOTbI PacLUMPUS NePCNEKTHBLI NEYeHIs
naum1eHToB ¢ AedeKTamu NOKPOBHbIX TKaHel. [uddhepeHuMpoBaHHbIi NOAXOL K BbIGOPY METOAA 3aKPbITUS PAHEBbIX MOBEPX-
HOCTel, KOTopble 0BYCNOBIEHbI MEXaHUYECKUMM NOBPEXAEHUSMI, NO3BOMMI JOCTUYb YOOBMNETBOPUTENbHLIX PE3yrnbTaToB

B 97,84 % cnyvaes.

Damage to the skin integuments with formation of large
wound defects in severe trauma is often accompanied
by significant blood loss, shock, development of wound
infection and the possibility of skin flaps further necrosis
[1]. This injury occurs predominantly in people of working
ability age and is a frequent component of polytrauma —
from 21.4 to 48.9 % [4].

One of the most serious consequences of injury is a
disability. According to the WHO in the world there are more
than 500 million people with disabilities. In this the cause
of disability in young patients with injuries only in 25-30 %
of cases is the severity of the injury itself, in 30-70 % of
cases they are the inadequacies of diagnosis, treatment
and medical care organization [2,5].

Treatment of polytrauma is associated with solving
three major problems: the restoration of vital functions,
prevention and treatment of various complications due to
traumatic iliness, the earliest mobilization of a patient for
the restoration of all organs and systems’ activities.

Objective: To improve the results of wounds treat-
ment, functional and aesthetic defects of mechanical origin
by developing a comprehensive program of surgery to
restore the form and function of trunk and limbs.

Materials and methods

The criteria for the inclusion into the study: both genders
patients aged over 17 years with diagnosed skin and ad-
jacent soft tissues of trunk and limbs defect that needed
restoration of body form and functions.

We have operated 231 patients with integumentary
tissue defects of a mechanical origin. There were 129
men, 102 women of them. The patients’ age ranged from
17 to 76 years.

Results

All the patients were divided into 4 groups depending on
the size, depth and the extent of damage of soft tissues
and other structures of the body and limbs.

I group —79 (34.2 %) patients with isolated soft tissues
damage (to the fascia), of which in 32 (13.85%) cases
autoplasty with the split-skin graft was performed; in 9
(3.9 %) cases xenoplasty in urgent procedure followed by
the closure of the wound with the split auto graft was per-
formed; in 15 (6.49 %) cases autoplasty by Ollier—Thiersch
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was used; in 11 (4.76 %) patients local flaps grafting was
performed, in 2 (0.87 %) cases of deferred term dermaten-
sion methods were used to close the defect; in 10 (4.33 %)
patients the new method of wound treatment, developed
in the clinic was used.

The basis of the new method of treating prolonged
existing wound defects in the lower extremities was using
a combined preparation of hyaluronic acid with sodium
salt of succinic acid, which will improve the effectiveness
of treating this category of patients [3].

The preparation of hyaluronic acid with sodium salt of
succinic acid was used by intracutaneous injecting 1.0 ml
of 1.5 % solution around the ulcer defect once a week for
5-7 weeks. During treatment the dynamic measurements
of trophic ulcer defect were carried out.

All the patients having been treated by this method
were discharged with a positive result —namely, complete
healing of trophic ulcer.

The introduction of hyaluronic acid preparations into
extracellular matrix ensures to provide the section of
surgery with the additional amount of hyaluronic acid to
optimize the performance of its biological functions in the
skin, such as: increased turgor and plasticity of tissues,
stimulated processes of elastogenesis, collagenogenesis
and angiogenesis. Sodium succinate (sodium salt of
succinic acid) operates at the level of mitochondria — to
activate the processes of cellular respiration, synthesis of
ATP and structural proteins of the skin.

This method of treatment can be used not only
in hospitals but also in the outpatient setting, which
significantly reduces treatment time and patient’s stay
in the hospital.

Despite the fact that redermalization is a technique
that requires special training, its further use doesn’t require
specific tools, support of anesthesia or operating room.
Conducting weekly measurements of ulcer defect permits
to evaluate ulcer treatment results in dynamics and is able
to adjust the treatment that does not require special tools,
other than centimeter tape or tracing paper.

Thus, the totality of the above positive effects en-
hanced the effectiveness of treatment, accelerated the
patients’ recovery, reduced the number of complications
and reduced bed days.

Besides the fact that the use of this method does
not require special facilities and attracting specialists of
different profile, it can be used in outpatient regime to treat

Matonorig. — 2017. — T. 14, Ne 1(39)



prolonged existing venous ulcers of vascular etiology in
combination with surgical interventions.

Example. Patient D., 1995. Medical history number
5204 was admitted to the Department of Thermal Injuries
and Plastic Surgery with the Diagnosis of posttraumatic
wound defect of the left foot. Accident (2008). Chronic
glomerulonephritis.

Hospitalization date: 02.04.2012.

Discharge date: 13.04.2012.

On admission to the hospital the patient complained of
a prolonged existing wound defect in the left foot.

Medical History of the disease: The patient had been
feeling sick for 4 years, when in the road-traffic accident
he had been injured after falling under the train —an open
fracture of the left ankle joint, extra large wound defect
of the left foot. After a prolonged course of treatment the
wound on the outer edge of the foot remained, which hadn’t
been healing for 3 years.

When examined locally the left foot was deformed
in the area of ankle joint, on the outer surface of the foot
wound defect was determined up to 3 cm in diameter
with irregular edges, flabby granulation and fibrin coating.

Since 04.04.12 monotherapy course of 1.5 % hyalu-
ronic acid solution injection started. Under conditions of
a dressing room the patient’s wound defect area was
debrided with antiseptic solution. The size of the defect
was measured with the centimeter tape before the treat-
ment. We utilized completely ready for use glass syringe
Luer —lock having been filled beforehand and an additional
needle with the solution of not structured hyaluronic acid
with succinate (concentration of hyaluronic acid 15 mg/ml).
Departing from the edge of the ulcer 0.2 cm the single
solution of 0.1-0.2 mL was injected intracutaneously by
a tunnel technique. The gaps between injections were
0.2 cm. The sterile gauze bandage was applied on the
wound defect. The procedure was repeated 2 times a
week with compulsory metering of the wound defect and
its photographing. The course of treatment lasted for 2
weeks, including 1 week as an outpatient.

After the treatment complete epithelialization of the
wound defect was observed.

Group Il — 67 (29 %) patients with injuries of integu-
mentary tissues of a moderate severity whose vital activity
was disturbed in a limited area with parawound zone
(lower from fascia). Xenoplasty followed with further au-
toplasty by a split-skin graft was performed in 5 (2.16 %)
patients, in 32 (13.85 %) of cases plasty by a split-skin
autograft was performed, in 7 (3.03 %) — autografting by
Ollier-Thiersch, in 16 (6.92 %) patients local flaps grafting
was made, 3 (1.3 %) — free flap surgery, in 4 (1.73 %) of
cases combined plasty by a split autograft rotation flap
was performed.

Group Il — 48 (20.8 %) patients (tissues damage to
a significant extent). In 42 (18.18 %) patients plasty by
rotation cellulocutaneous flap in the axial blood supply
was performed, 3 (1.3 %) cases — wound defect closure
by sural flap, in 1 (0.43 %) case closure of amputation
stump of the upper extremity by a musculocutaneous
flap was performed, in 2 (0.87 %) cases the method of
dermatension was used.

Group IV — 37 (16 %) patients, whose trauma was
accompanied by injury of a vascular-neural fascicle,
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partial or complete extremity abjunction, in 4 (1.73 %) —
prosthetics of popliteal artery, decompressive fasciot-
omy of the shin, followed by a further autoplasty of a
wound defect by a split-skin graft; plasty by a muscu-
locutaneous flap of the widest muscle of the back on
the vascular pedicle in 1 (0.43 %) case; prosthetics of
femoral artery, decompressive fasciotomy, secondary
suturing — 2 (0.87 %) cases; revision of the popliteal
artery with periarterial sympathectomy and plasty of
the defect by a sural flap in 1 (0.43 %) case. In 12
(5.19 %) patients — suture of the posterior tibial artery, in
2 (0.87 %) cases — decompressive fasciotomy followed
by a further secondary suturing, in 5 (2.16 %) cases —
dorsal artery of foot ligation. In 10 (4.33 %) patients
ulnar artery suture was performed, in 3 (1.3 %) — radial
artery ligation, wound defects were closed in 7 (3.03 %)
cases using split autografts, in 3 (1.3 %) cases local flaps
grafting was made.

Conclusions

1. The choice of corrective surgical intervention
method and the closure of the integumentary tissue defect
depended on the size, the depth of the wound and hemo-
dynamic characteristics of the damaged area.

2. The new method of treating the consequences of
traumatic injuries using the preparation of hyaluronic acid
expanded the prospects of treating patients with integu-
mentary tissues defects.

3. The differential approach to the choice of the me-
thod of closing the wound surfaces caused by mechanical
damage made it possible to achieve satisfactory results
in 97.84 % of cases.
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Immunohistochemical changes of maxillary sinus mucosa
with underlying adenomatous polyposis

Yu. M. Andreychyn?, I. S. Kovalenko?

‘State Institution of Higher Education “I. Horbachevsky Ternopil State Medical University of the Ministry of Health of Ukraine”,

2Zaporizhzhia State Medical University, Ukraine

Introduction. In maxillary sinusitis pathogenesis researchers paid much attention to the role of paranasal sinuses, sinus drainage
dysfunctions, mucocyliary transport system disorders in cases of damage of sinuses mucous membranes. Pathohistological, im-
munohistochemical and morphometric studies of mucosa were conducted. However, to evaluate the local inflammatory response
in cases of chronic sinusitis and improvement of individual therapy for the patients, the immunohistochemical studies of the com-
position of inflammatory immunocyte infiltrates of paranasal sinus mucosa and adenoid vegetations bioptate would be reasonable.

The aim of the research was to study the immunohistochemical content of immunocyte infiltrates of paranasal sinuses ade-
nomatous polyps in biopsy samples of patients suffering from chronic sinusitis.

Materials and Methods. Paranasal sinuses adenomatous polyps removed during surgery of 22 patients suffering from chronic
maxillary sinusitis were studied. Immunohistochemical studies of paraffin sections of the removed polyps were performed using
appropriate primary antibodies and visualization systems DAKO EnVision+ System (DAKO, Denmark).

Results. During microscopic investigation of paranasal sinuses adenomatous polyps of the patients suffering from chronic
sinusitis, moderate and severe immunocyte infiltration of polyp stroma sometimes with focal follicular structures was presented.
Immunohistochemical investigation of the cellular composition of these infiltrates proved the presence of CD8+ T-killer cells,
CD4+ T-helper cells, CD68+ macrophages as well as single plasma cells. The irregularity of these cells markers expression
was determined in dependence of the severity of inflammatory cell infiltration.

Conclusions. In the patients with chronic maxillary polyp sinusitis with mild and moderate immunocyte infiltration of paranasal
sinus mucosa, among immune cells the CD4+ T-lymphocytes occupied the most relative area in polyp stroma, plasma cells —
the least (p<0.001). In the patients with significant immunocellular infiltration in immunocyte follicular infiltration of polyp stroma
the relative area of CD4+ and CD8+ T-lymphocytes significantly exceeded the relative area of macrophages and plasma cells.

ImyHoricToxiMiuHi 3MiHM CAM30BOI 060NOHKH BEPXHbLOLLLEAENHOTO0 CUHYCa
npu aAeHOMaTO3HOMY MOAINO3i

0. M. AHapeituuH, |. C. KoBareHKo

Y natoreHesi BEpXHbOLLENENHUX CUHYCUTIB JOCI HAGINbLLY yBary AOCHIgHVKMA NPUAINSAN posli CRiByCTb MPUHOCOBMX Masyx,
NOPYLUEHHIO TXHBOT APEHaXHOT PYHKLIT, SMEHLUEHHIO Aie30aTHOCTI MyKoLMniapHOI TPAHCNOPTHOI CUCTEMU MPU YPaXKeHHi Crn-
30BOi 00OMOHKM CUHYCIB. [4Ns LIbOro 3aCTOCOBYBAnMCSA NaTOMCTONONYHI, iMYHOTICTOXIMIYHI Ta MOPGOMETPUYHI OCIMKEHHS
cnu30Boi 060MoHkW. OgHaK 41t Cy4acHOro OLiHIOBaHHS MiCLIEBOT 3anarnbHOi peakwii nig Yac XpOHIYHUX CUHYCUTIB Ta YTOYHEHHS!
nepCcoHicikoBaHoT Teparnii XBOpUX AOLINIbHAMY € iMYHOTICTOXIMIYHI JOCTIMKEHHS CKIaay 3anarnbHuX Ta iMyHOKITITUHHUX IHQIrb-
TpartiB HionTaTiB cN30BOi 060NOHKM NPUHOCOBMX Na3yx Ta afeHOoIQHWX BereTauii.

MeTa po60TH — iMyHOriCTOXiMIYHE BU3HAYEHHS KNITUHHOIO CKIaay iMyHOLMTapPHKX iHINGTpaTiB aneHoOMaTo3HWX Nominis npu-
[aTKOBUX Nasyx Hoca B BionciHo-onepaLintHoMy matepiani XBopyX Ha XPOHIYHUIA CUHYCUT.

Matepianu Ta meTogum. [locnimxeHo ageHoMaTo3Hi noniny NpuaaTkoBMX Nasyx HOCa, L0 BUNYYEHi nig vac onepauii y 22 XBopux
Ha XPOHIYHWI BepXHbOLLENENHUA CUHYCUT. Y napadiHOBUX 3pi3ax B1AANeHuX noninis BUKOHYBaNMUCh iMyHOTCTOXiMIYHI gocni-
[DKEHHS 3 BUKOPUCTaHHSM BigMOBIAHWX NEPBUHHWX aHTWTIN | cuctemm Bidyanisauii DAKO EnVision+ System («DAKO», [laHis).

Pesynsratu. [lig yac MiKpOCKOMIYHOTO AOCHIMKEHHS aAeHOMATO3HMX NOMINiB MPUAATKOBMX Na3yX HOCa XBOPUX Ha XPOHIYHWIA
CUHYCUT BMsIBNEeHa NOMipHa Ta BMpasHa iMyHouMTapHa iHinbTpaLis CTpoMM noninis, iHOAI — 3 hOpMyBaHHSIM BOTHULLIEBUX
¢honikynonogibHMx CTpyKTYp. IMyHOTCTOXIMIYHMI aHani3 KIiTUHHOTO CKNagy TakWx iHGINLTpaTiB Nokasas HasiBHICTb Y HUX CD8+
T-kinepis, CD4+ T-xennepis, CD68+ makpodarie, a Takox NOOAMHOKMX MyiasMaTUYHKX KIiTUH. BcTaHOBNEHa HEPIBHOMIPHICTb
eKCnpecii MapKepiB LX KMITUH 3aneXHO Bif BUPA3HOCTI 3ananbHO-KNITUHHOI iHdinbTpaLii.

BUCHOBKMW. Y XBOPUX HA XPOHIYHUI BEPXHBOLLENENHUIA NOMINO3HUIA CUHYCUT 3i CNabKoKo Ta MOMIPHOI iIMYHOLIMTaPHO iHAINb-
TpaLieto cn13oBoi 0GOMOHKY NPUAATKOBKX Masyx y CTPOMI MominiB ceper iMyHOLMTIB HaNGinbLLy BiZHOCHY MIOLLY 3aiManu
CD4+ T-nimdoumnT, HanmeHLLy — nnasmaTuyHi knitikm (p<0,001). Y nauieHTiB i3 BUpa3HO iMYHOKMITUHHOW iHMinbTpaLlieo B
iMyHoLMTapHKX chonikynonogibHux iHdinsTpaTax cTpomm noninis BigHocHa nnowa CD4+ ta CD8+ T-niMdoLMTIB CTAaTUCTUYHO
3HayyLLe nepesuLLyBana BigHOCHY NMoLly Makpodaris i nnasMaTuyHmX KIiTuH.

WMMYHOrMCTOXMMHUYECKHUE U3MEHEHUA CAU3UCTON 060NOUKU BEPXHEUEAIOCTHOTO CUHYCa
npy aAeHOMaTO3HOM NOAMNO3€

0. M. AHapeitumH, U. C. KoBaneHKo

B natoreHe3e BepXHEUEMIOCTHbIX CUHYCUTOB 0 CUX NOp HanborbLLee BHAMaHWeE UCCIIEA0BaATENN YAEMNsN POrv OKONOHOCOBbIX
nasyx, HapyLUEHWO NX APEHAXHOM (PYHKLMU, YMEHbLUEHWIO AeeCrnOoCOBHOCTM MYKOLMIMAPHO TPaHCTOPTHOW CUCTEMBI MpU

Maronoris. —2017. — T. 14, Ne 1(39)

Original research

Key words:
maxillary sinusitis,
adenomatous polyp,
subpopulation

of T-lymphocytes,
macrophages,
plasma cells.

Pathologia
2017; 14 (1), 91-94

DOL:
10.14739/2310-1237.
2017.1.97793

E-mail:
yandrachyn@
tdmu.edu.ua

KatouoBi croBa:
BEPXHbOLLEAENHUI
CHHYCHT,
aAEHOMaTO3HUiM
MoAin, cybrnonyasuii
T-AimdouuTis,
Makpodaru,
nAa3MaTuyHi
KAITUHW.

Martonoris. - 2017. -
T. 14, Ne 1(39). -
C.91-94

ISSN 2306-8027  http://pat.zsmu.edu.ua 91



OpwuriHaAbHI AOCAIAXKEHHS

KntoueBble croBa:

BEPXHEUYEAOCTHOM
CUHYCHT,
AAEHOMATO3HbIN
noAun,
cybnonyAsLmu
T-AumdoumToB,
Makpodaru,
nAa3maTnyeckmue
KAETKM.

Natonorua. - 2017. -

MOpaXXEHNN CAIM3NCTON 060MOYKM CUHYCOB, YTO MPUBOAMT K CHKEHWIO €6 PE3UCTEHTHOCTM K MHbeKumn. OfHaKo ANs OLEHKM
MECTHOII BOCMANUTENBbHON PeakLyi 1 YTOYHEHUs! NEPCOHUULIMPOBAHHON Tepaniii GOMbHbIX LIENnecoobpasHo OCyLLECTBNATL
VIMMYHOTVCTOXMIMUYECKUE UCCEN0BaHNS COCTaBa BOCMANUTENbHbIX Y UMMYHOKIETOUHbIX UHCOUNBTPATOB B1ONTATOB CIIN3UCTON
0060504KM OKONOHOCOBBIX Na3yX ¥ afAeHONAHbIX BEreTaLuii.

Lenb paSOTbI = UMMYHOITMCTOXUMWYECKOE UCCreaoBaHUe KNeTo4YHOro coctaBa MMMYHOKNETOYHbIX MH(bVIJ'IpraTOB afeHo-
MaTO3HbIX NONNNOB NPUAATOYHbLIX Ma3yX HOCa B 6I/IOI'ICI/II7IHO-OI'IepaLWIOHHOM maTtepuane 60mMbHbIX XPOHUYECKUM CUHYCUTOM.

Marepuanbl u MeToabl. ViccnenoBaHbl afeHOMaTo3Hble MonmMbl NPUAATOYHbIX MasyX HOCA, U3bsITble BO BPEMS onepaLmm y
22 BOrbHbIX XPOHUYECKM BEPXHEYEMIOCTHBIM CUHYCUTOM. B napadhmHOBLIX cpesax yaanéHHbIX NornunoB BbIMOMHAMNUCE UM-
MYHOTMCTOXMMUYECKIE UCCTEA0BaHMS C UCMONb30BAHMEM COOTBETCTBYHOLLMX MEPBUYHBLIX aHTUTEN 1 CUCTEMbI BU3yanu3aLmm
DAKO EnVision+ System («DAKO», [laHus).

Pesynbrartbl. Cy6nonynﬂumw T-numdoumnToB, Makpodaru 1 nnasmaTuyeckme KNeTkv onpeaensncs UMMYHOMMCTOXMMUYECKN C

2;1’_’::41(39)' ) MOMOLLIbH0 MOHOKITOHAMbHbIX @HTUTEN. IMMYHOrMCTOXMMUYECKI aHann3 nokasasn Hanuume B uHdunstpatax CD8+ T-kunnepos,
CD4+ T-xennepos, CD68+ mMakpodaros, OTAENbHbIX Na3MaTU4ecKknX KNeTok. YcTaHoBMNeHa HepaBHOMEPHOCTb SKCMPECCH
MapKEePOB 3TUX KNETOK B 3aBUCUMOCTU OT BbIPKEHHOCTI BOCNANMNTENBHO-KNETOUHOM MHDUMBTPaLMM.
BbiBoAbl. B cTpoMe nnacTuHky CrmancTon 060Mnouku NpUAATOHbIX Nasyx 60MbHbLIX XPOHUHECKUM BEPXHEHENHOCTHBIM CUHY-
CUTOM C aIeHOMaTO3HLIMI MONMNAMI BbISIBIIEHA YMEPEHHasH UMW BbIpaKEHHAsh UMMYHOLMTapHast MHAUILTPaLWS, MHOMIA C
hopmmpoBaHvem onmkynonogobHbIX CTpykTyp. HanbonbLuyio nnowaab 3aHumanu CD4+ T-numdoumnThl, HaMMEHbLLYHO —
nnasmarundeckue knetku (p<0,001). B cnyyae donnukynonopobHbix cTpykTyp nnowaas CD4+ n CD8+ T-nuMdounToB 3Ha-
4ynTenbHO Bo3pacTana no cpaBHEHUIO C nnoLwaabo MaKpocbaroa M nnasmaTtn4ecknx KrneTok.
In maxillary sinusitis pathogenesis researchers paid much The results of each immunohistochemical reaction
attention to the role of paranasal sinuses, sinus drainage were evaluated by means of standard microscope Axio-
dysfunctions, mucocyliary transport system disorders in ca- plan 2 (Carl Zeiss, Germany), magnification x200, in
ses of damage of sinuses mucous membranes that causes each case 200 cells in 5 fields of view were analysed.
infection resistance decrease, mucus stagnation and patho- The relative areas of CD8+ and CD4+ T lymphocytes,
logical processes progression [1-3]. Some researches were CD68+ macrophages and plasma cells in adenomatous
about various structural anomalies of the nasal cavity and polyps were estimated in percents by photo-digital morpho-
paranasal sinuses, adenoid vegetations [4,5], influence of metry in a standard area of histological sections (SAHS)
allergic factor [6,7]. Pathohistological, immunohistochemical of these polyps. SAHS were photo-digital illustration of
and morphometric studies of mucosa were conducted [8]. adenomatous polyps histologic section captured by digital
However, it would be reasonable to evaluate the local camera Olympus 3040 (Japan) at Axioplan 2 microscope
inflammatory response in cases of chronic sinusitis and (Carl Zeiss, Germany) amplification x200 in 5 fields of
improve individual therapy for the patients, immunohisto- view. By means of the Image J program the relative area
chemical studies of the composition of inflammatory and of immune-positive cells, which was the percentage of the
immunocyte infiltrates of paranasal sinus mucosa and number of pixels of corresponding immune-positive cells to
adenoid vegetations bioptate. the total number of pixels in a digital image of adenomatous
The aim of the research is to study the immunohis- polyps, was determined. Statistical analysis of the results
tochemical content of immunocyte infiltrates of paranasal was performed by Statistica® for Windows 6.0 (StatSoft
sinuses adenomatous polyps in bioptic samples of the Inc., USA, license No. AXXR712D833214FANS5). The
patients suffering from chronic sinusitis. mean value (M) and standard deviation (o) were evaluated.
Statistical significance of the differences in the compared
Materials and Methods values'wa's. determined by Student’s t-test (T). The results
were significant at p<0.05.
A complex pathomorphological investigation of paranasal
sinuses adenomatous polyps removed during surgery of . .
22 patients (12 males and 10 females), 18-63 years old, Results and discussion
suffering from chronic sinusitis, was conducted. During microscopic investigation of paranasal sinuses
According to standard protocols, immunohistochemi- adenomatous polyps of the patients suffering from chronic
cal studies in paraffin sections of adenomatous polyps after sinusitis, moderate and severe immunocyte infiltration of
heat-induced epitope retrieval and endogenous peroxidase polyp stroma sometimes with focal follicular structures
inhibition were performed using appropriate primary was presented. Immunohistochemical investigation of the
antibodies and visualization systems DAKO EnVision+ cellular composition of these infiltrates proved the pre-
System with diaminobenzidine (DAKO, Denmark). CD8+ sence of CD8+ T-killer cells, CD4+ T-helper cells, CD68+
and CD4+ T-lymphocytes subpopulations in immunocelular macrophages as well as single plasma cells (Fig. 1 A, B,
infiltrates of polyps were marked using monoclonal anti- C, D). Similar features of morphological structure of nasal
bodies Mo a-Hu CD8, T-cell Clone C8/144B and Mo a-Hu polyps were noted by other authors who described multiple
CD4, Clone MT310 (DAKO, Denmark). Macrophages and focal and diffuse immunocyte infiltration in the epithelium
plasma cells ofimmunocellular infiltrates were determined and stroma of the polyps; CD4+ T-helper cells, CD8+
using monoclonal antibodies Mo a-Hu CD68, Clone PG-M1 T-killer cells, CD3+ and CD25+ activated lymphocytes,
(DAKO, Denmark) and Mo a-Hu Plasma Cell Ab-1 Clone eosinophils, mast cells and a significant number of CD68+
LIV3G11 (NeoMarkers, USA). macrophages were determined in their content [9-11].
92 ISSN 2306-8027  http://pat.zsmu.edu.ua Matonorisi. — 2017. — T. 14, Ne 1(39)



The expression irregularity of lymphocytic cells mar-
kers, macrophages and plasma cells depending on the
severity of inflammatory cell infiltration was determined
during simultaneous immunohistochemical and morpho-
metric investigation of cellular composition of immunocyte
infiltrate of adenomatous polyp stroma. In the patients with
mild and moderate immunocyte infiltration of polyp proper
mucous plate with no immunocyte follicles or with single
follicular structures, the average index of relative area oc-
cupied by CD4+ T-lymphocytes was (2.80+1.23) %, CD8+
T-lymphocytes — (2.46+3.72) %, CD68+ macrophages —
(1.38+0.64) % and plasma cells - (0.86£0.59) %. These
first two values are significantly different from the last two
(p<0.001). Thus, in the patients with mild and moderate
immunocyte infiltration with single follicular structures
CD4+ T-lymphocytes occupied the most area and plasma
cells — the least. Distribution irregularity of immunocyte
infiltration cells was detected by other researchers too,
and it mainly depended on different kinds of nasal polyps
and their etiological factors. For example, it was found that
in the epithelium and stroma of non-allergic nasal polyps
there were a number of CD8+ cells and a small amount
of CD4+ cells, as opposed to polyps of the patients with
allergy symptoms [11]. In addition, according to some
studies [12], CD68+ macrophages with significant ex-
pression of mannose receptors were often defined along
with the CD4+ T-cells and plasma cells in polyp stroma.
The expression was associated with phagocytic activity
of macrophages and their transduction anti-inflammatory
signals to explain recurrent course of chronic inflammation
in cases of sinusitis.

In the patients with significant immune-cellular infiltra-
tion of polyp stroma with follicular immunocyte structures,

Maronoris. —2017. — T. 14, Ne 1(39)
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Fig. 1. Composition of immunocyte
infiltrates in adenomatous polyp
stroma:

(A): focal follicular infiltration of CD4+
T-helper cells;

(B): CD8+ T-limphocytes

in adenomatous polyp stroma;

(C): diffuse infiltration of CD68+
macrophages;

(D): significant diffuse infiltration

of plasma cells. Visualization System
DAKO EnVision+ System with DAB,
magnification x100.

the area of CD4+ T-helper cells and CD8+ T-killer cells
increased much. Average rate of relative area occupied by
CD4+ T-helper cells and CD8+ T-killer cells increased by
(4.29+2.80) and (3.53+5.56) % respectively. The relative
area occupied by CD68+ macrophages and plasma cells
with underlying significant immunocellular infiltration was
(1.56+0.83) and (1.37+0.75) %, respectively. The above
mentioned area rates of CD4+ and CD8+ T-lymphocytes
were significantly larger than the area of macrophages
and plasma cells (p<0.001). Similar results of histological
and histochemical study of mucosa bioptate in patients
suffering from sinusitis were also achieved by other authors
[8,11]. The obtained data prove that, when increasing of
inflammatory cell infiltration of stroma and accumulation
of inflammatory mediators associated with prolonged
tissue damage takes place, polyp cells become resistant
to immune mediated apoptosis [11,13]. According to the re-
searches of W. Fokkens et al. and P. Gevaert et al. [14,15],
the follicular clusters of immune cells in the stroma of nasal
polyps with underlying abundant inflammatory cell infiltra-
tion of CD20+ B-cells, CD3+ T-cells and plasma IgE+ cells
was found in polyps in cases of staphylococcal infection.

Some researchers studied the profile and level of
factors expression with pro- and anti-apoptosis activity
depending on the severity and changes in the cell com-
position of immunocyte infiltration in the stroma of various
types of nasal polyps. The eosinophils and lymphocytes
resistant to the Fas-L/Fas-mediated apoptosis were
found in the immunocyte infiltrates content. Besides, low
expression of DFF-45 (DNA fragmentation factor subunit
alpha) was detected in the stroma of the most of nasal
polyps, so polyp cells with abundant immunocyte infiltra-
tion were more resistant to apoptosis with more active
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proliferative properties. Also in the polyp stroma, RCAS1
(receptor-binding cancer antigen expressed on SiSo cells)
positive macrophages responsible for cytotoxic lympho-
cytes inhibition were identified that proves their impact on
local immune dysfunction of nasal polyps [16].

So, the paranasal proper mucous plate, in patients
suffering from chronic sinusitis with adenomatous polyps
of abundant inflammatory cell infiltration consisting of
various immunophenotype cells, proves the relapsing
course of chronic inflammation, activation of immune de-
struction of bacterial antigens involving antibodies, CD8+
T-lymphocytes and macrophages, as well as activation of
mucosa cells resistance to apoptotic death and their timely
self-maintenance support.

Conclusions

1. In the patients with chronic maxillary sinusitis with
paranasal adenomatous polyps, moderate or severe
immunocyte infiltration of CD8+ T-killer cells, CD4+
T-helper cells, CD68+ macrophages, plasma cells, which
sometimes formed follicular structures, were found in
polyp stroma.

2. In the patients with chronic maxillary polyp sinusitis
with mild or moderate immunocyte infiltration of paranasal
sinus mucosa in polyp stroma, among immune cells the
CD4+ T-lymphocytes occupied the most relative area,
plasma cells — the least (p<0.001).

3. In the patients with significant immunocellular
infiltration and focal follicular structures of maxillary sinus
mucosa, the relative area of CD4+ and CD8+ T-lympho-
cytes inimmunocyte infiltrates of polyp stroma significantly
exceeded the relative area of macrophages and plasma
cells.

Further research prospects. The obtained data can
be used in development the correction of immune-histo-
logical changes of maxillary sinus mucosa.
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CTaH HeMpo-ropMOHaAbHUX CUCTEM NPKU YepenHO-MO3KOBIK TpaBMi

Ta BNAMB Ha HbOro Kapbaueramy

C. B. 3a6niues, 0. 0. Crapoaybcbka

HauioHaabHUI MeanuHKMIA yHiBepeuTeT imeHi O. 0. boromonbus, M. Kuis, YkpaiHa

BukopucTanHs mogynstopis FAMK-epriuHoi cuctemu npu YepenHo-mo3kosii Tpasmi (YMT) akTBHO SOCTIIKYETLCS; BU3HAYEHO
XHI NO3MTWBHMI BMIMB Ha KPOBOOBI MO3KY, ranbMyBaHHS! ryTaMaTHO EKCAaNTOTOKCUYHOCTI, 3VMEHLUEHHS BiflbHO-paaunKarnbHOro
YLIKOZPKEHHS!, NoninieHHs MeTaboniamy Ta eHeproabesneyeHHs HeMpoHiB. Ane BnivB kapbaueTamy Ha hyHKLOHYBaHHS
HENpo-ropMoHarnbHuX cuctem 3a ymoB UMT He BUBYEHWIA.

MeTa po60TK — BM3HAYEHHS BNnMBY kapbaLeTamy Ha CTaH HeMpO-ropMOHanbHUX CUCTEM Y AMHAMIL eKCriepUMEHTanbHOT
YMT.

Marepianu Ta MeToan. [JOCTiMKEHHS 34INCHUNN Ha BinuX Lypax-camusx BiKOM LWicTb Micsuis, Baroto 180-220 r. UMT mope-
nioBanu 3a B. M. €nbcbkum, C. B. 3s6niuesum (2005) i3 goTpumanHsam MenbCiHCbKoi Aeknapalii, LWo yxeaneHa eHeparnbHoo
acambneeto BcecBiTHLOI MeauyHOI acouiaLii, 3aranbHUX HOPM | NPUHLMNIB €BPONENCHKOI KOHBEHLiT LLOAO 3aXMUCTy XpebeTHUX
TBapWH. Y rpyni nopiBHAHHSA BBOAMMM 1 MN i3ioNOriYHOTO PO34MHY BHYTPILLHBOOYEPEBUHHO. TBapuHaM focnigHux 1 1a 2
rpyn BHYTPILUHLOOYEPEBUHHO BBOAWN KapbaLieTam Ta akToBeriH y fo3ax 5 Mr/kr i 16 mr/kr BignosigHo, npotarom 10 ai6 nicns
TpaBMy. Y KPOBI BU3HaYanu BMICT agpeHOKOPTUKOTPONHOro ropmoHa (AKTT), comatotponHoro ropmoHa (CTI), KopTukocTepoHy
Ta Ba30MNpecyHy.

Pe3ynbraTtu. BukopuctanHs kapabauetamy npotarom 10 gi6 nicng YMT 3anobirano nepBuHHIN rinepakTmBauii Ta
cnpusino 36epexeHHI0 hyHKLIOHYBaHHSA rinoTanamo-HenporinodisapHoi Ta rinotanamo-rinodisapHo-kopTukoaape-
HanoBoi cucteM. MopiBHSHO 3 akTOBErMHOM BigHOBREHHS cekpelii AKTI, KOPTUKOCTEPOHY Ta Ba30MPECUHy Ha Thi BU-
KopucTaHHs KapbaueTamy BigbyBanacb y ckopoueHi TepmiHu (3 3 no 7 goby). BukopuctanHs kapbauetamy 3Hadylie
6inbLIOK MIpOID, HiXX akToBeruHy, cnpusano 3anobiranHio rinocekpedii CTI. BusiBneHi mogyntotodi edektn kapbauera-
My MOITIM CTBOPUTU YMOBU ANS e(PEeKTUBHILOrO BiAHOBNEHHS MeTaboniamy Ta npoLeciB penapawii ronoBHOr0 MO3Ky
npu YUMT.

BucHoBkuW. BrkopuctaHHs B nicnsTpaBMaTuyHOMy nepiofi kapbavuetamy eheKTUBHILLE, HiXX aKTOBETiHY, BiAHOBMHOE (OYHKLIIOHY-
BaHHsI HEMPO-TOPMOHASTbHUX CUCTEM LUMSIXOM 3anobiraHHs ixHil rinepakTusaLlii Ta BUCHaXeHHI0 abo HaaMIPHOMY ranbMyBaHHHO.
Takun edhekT MOXHa BBaXaTh MOAYITOI0YMM 3 MO3UTUBHO BiZHOBIIOBAINBHOK [I€t0.

CocToAHKe HENPO-TOPMOHAALHBIX CUCTEM NPU YePEenHO-MO3roBoi TpaBMe
U BAMSIHWE Ha Hero Kapbauetama

C. B. 3a6nauues, 0. 0. Ctapopybekas

Wcnonb3oBaHne mogynsatopoB TAMK-apryeckoi cuctembl nNpu YepenHo-mo3roBon Tpasme (YMT) akTmBHO nccnegyetcs;
onpeneneHo Ux NO3UTUBHOE BIUSHIE Ha KPOBOOOPaALLEHWe MO3ra, TOPMOXKEHWE FMyTamMaTHON 3MKCANTOTOKCUYHOCTH, YMEHb-
LeHWe cBOBOAHO-PaaVKanbHOM NOBPEXAEHNS, YNyyLleHne MeTabonnama 1 aHeproobecrnedeHns HepoHoB. OfHaKo BIMsIHUE
kapbaverama Ha (PyHKLMOHMPOBaHNE HEMpPO-ropMoHarbHbIX cuctem npu UMT He nsyyeHo.

Lienb pa6oTbl — 13yunTh BRMsiHWE kapbaLieTama Ha COCTOsIHME HEMPO-TOPMOHAIbHBIX CUCTEM B AMHAMIKE SKCTiepUMeHTalb-
Hon YUMT.

Matepuanb! u MmeToAbl. ViccnenoBaHue npoBeaeHo Ha bGenbix Kpbicax-camuax Bo3pacToM LWeCTb Mecsues, Becom 180-220 .
YMT mogenuposanu no metoamke B. H. Enbckoro, C. B. 3sbnuuesa (2005) ¢ cobrnrogeHnem XenbCuHCKon Aeknapawum, npu-
HsATON ['eHepanbHo accambneei BceMypHoii MeAULIMHCKON accoLmaLimg, 0BLLMX HOPM M NPUHLMNOB EBponeinckomn KOHBEHLMM
0 3allMTe NO3BOHOYHBIX XMBOTHBIX. B rpynne cpaBHeHust BBOAWM 1 Mn pr3MONOrMYECKOro pacteopa BHYTPUOPHOLWMHHO.
YKMBOTHBIM OMBITHBLIX FPYNN 1 1 2 BHYTPUOPIOWMHHO BBOAMNMW kapbaLieTam v akToBervH B Jo3ax 5 Mr/kr 1 16 Mr/kr Mmacchl Tena
COOTBETCTBEHHO, B Te4eHue 10 cyTok nocne TpaBmbl. B kpoBW onpenensnu cogepxaHve agpeHOKOPTUKOTPOMHOMO ropMoHa
(AKTT), comatoTponHoro ropmoHa (CTTI), KOpTUKOCTEPOHA W Ba30NPeCCcuHa.

Pesynbrartbl. Micnonb3osaHue kapabauetama B TedeHue 10 cytok nocne YMT npenoTspalLano nepeuYHyio runepakTuBaLmo
1 cnocobCTBOBANO COXPaHEHWo (PYHKLMOHMPOBAHWS rMnoTanaMo-HenporunousapHon 1 rmnoTanamo-runoduaapHo-kop-
TUKOZPEHaNoBOW CUCTEM. B CpaBHEHUM C akTOBEMMHOM BO30GHOBNEHUE cekpeLn AKTT, KOPTUKOCTEPOHA U Ba3onpeccuHa
Ha hoHe Mcronb3oBaHus kapbauerama npoucxoamno BeicTpee (¢ 3 no 7 cyTku). Mcnonb3osaHue kapbalerama 3HaumMmMo B
GonbLUel CTeneHn, YeM akToBernHa, cnocobcTeoBano npegoTepatleHunio runocekpeumn CTI. BeisiBneHHble MogynupyoLve
achekThl kapbaLeTama MOrM co3aatb ycrnosus Ans 6onee achdekTMBHOrO BO30OHOBNEHNS MeTabonmama u NpoLeccoB
penapauuu ronosHoro mosra npu YMT.

BbiBoabl. Vcnonb3oBaHue B NOCTTpaBMaTMYECKOM Nepuoge kapbauetama bonee ahdekTUBHO, YEM akToBerHa, Bo306-
HOBNSIET (hYHKLIMOHUPOBAHWE HEMPO-TOPMOHANbHBLIX CUCTEM MYTEM MPEOOTBPALLEHNS UX TUMEPaKTUBALMM N UCTOLLEHUS
NN YPE3MEPHOTO TOPMOXKEHUS. Takon aHEKT MOXHO cuMTaTb MOAYIIMPYIOLMM C MO3UTUBHLIM BOCCTaHABMMBAOLLMM
[OeViCTBMEM.
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Condition of neuro-hormonal systems in traumatic brain injury and influence of Carbacetam

S. V. Ziablitsev, 0. 0. Starodubska

Use of GABA-ergic modulators in the traumatic brain injury (TBI) is actively investigated; their positive influence on brain circulation,
inhibition of glutamate excitotoxicity, decrease of free radical damage, improvement of metabolism and power supply of neurons
is determined. However, influence on functioning of neuro-hormonal systems in TBI isn't studied.

The goal of given study was to investigate the Carbacetam effects on the condition of neuro-hormonal system in dynamics of
experimental TBI.

Methods. Research was carried out on white rat-males, age of six months, weighing 180220 g. TBI was modeled by V. N. Elskyy
and S. V. Ziablitsev model (2008) with the observance of Declaration of Helsinki adopted by the World Medical Association General
Assembly, and general norms and principles of European Convention for the Protection of Vertebrate Animals. In comparison group
1 ml of normal saline solution was injected intraperitoneally. In animals of experimental groups 1 and 2 Carbacetam and Actovegin
were injected intraperitoneally in doses of 5 mg/kg and 16 mg/kg of body weight, respectively, within 10 days after trauma. In blood
the content of adrenocorticotropic hormone (ACTH), somatotropic hormone (STH), corticosterone and vasopressin were determined.

Results and discussion. Administration of Carbacetam within 10 days after TBI prevented primary hyperactivation and
contributed to the preservation of functioning of hypothalamic-neurohypophysis system and hypothalamic-pituitary-adrenal
axis. In comparison with Actovegin, renewal of secretion of ACTH, corticosterone and vasopressin against the background of
Carbacetam administration happened faster (from the 3 to the 7' days). Administration of Carbacetam promoted prevention of
the hyposecretion of STH significantly more than Actovegin. Identified modulating effects of Carbacetam could create conditions
for more effective metabolism renewal and reparation processes in TBI.

Conclusions. Administration of Carbacetam in the posttraumatic period renews functioning of neuro-hormonal systems more
effectively than Actovegin, by prevention of their hyperactivation and exhaustion or excessive inhibition. Such an effect can be

considered modulating with a positive restoring effect.

Bigomo, Wo ropmMoHu HagHMPKOBMX 3ano3 BidirpalTb
CYTTEBY POMb Y Perynsiuii XMTTEBO BaXNMBUX DYHKLi
OpraHi3My 3a yMOB FOCTPOrO Ta XPOHIYHOrO CTPECIB i
TpasMu. IxHilt BNINKB Ha perynALLiio eHepreTUIHOro 0BMiHy
KNiTUHW € OQHWUM i3 KITO4YOBUX MOMEHTIB rOMEOCTaTUYHOI
perynswii npy YepenHo-mMo3koBii Tpaemi (UMT) i MicTTb
ITIIOKOHEOTEHETUYHY, FinepriikemiyHy, rmikoreHoMTUYHy
Ta npoTteokataboniyHy Aito, @ OCHOBHUMMW MIlLEHSMM €
neviHKa, XXMpoBa Ta M's130Ba TKaHWHU; eCPeKT ropMOHIB pe-
aniayeTtbes Wwnsxom yteopeHHst PHK, To6T0 Ha TpaHckpun-
LLiIAHOMY piBHi, LLIO CYNPOBOMXKYETLCS 3MiHaMM GIOCUHTE3Y
KNiTHHUX eH3nmiB [4,8]. lMnoTanamo-HemporinodizapHa
CHCTEMA € OfHIEI0 3 OCHOBHMX HENPOryMopanbHUX Cu-
CTEM, WO CMpUSIOTb afanTUBHINA OiANbHOCTI opraHiamy
AK 'y isionoriyHunx, Tak i B naToqisionoriyHMx ymoBax
[5]. 36inblueHHs piBHA BasonpecuHy (BI1) npu pisHnx
eKCTpemarnbHuX cTaHax, 3okpema npu UMT, — cknagosa
3aranbHoro afanTauiinHoro cuHapomy [4].

HoBuin hapmakonoriyHnin 3acio kapbauetam Ha-
NeXuTb OO0 aHKCIONiTWKIB, EHAOrEHHUX MOAYNATOPIB
FAMK-6eH30aia3eniHOBOro peLienTopHOro KOMMEKCY,
noxigHux B-kapboniHy [9]. BukopucTaHHs MopynsTopis
TAMK-epriyHoi cuctemm 3a ymoB YUMT pocnimkyeTbes,
BM3HAYEHO IXHili BNMMB Ha KPOBOOBIr MO3KY, ranbMyBaHHs!
rnyTamaTHOI eKCaTOTOKCUYHOCTI, 3SMEHLLIEHHS BinbHO-pa-
AVKaInbHOTO YLIKOMKEHHS, MOMINWEHHs MeTaboniamy Ta
eHeprosabesneyeHHs HerpoHis [1,10]. Y Huaui gocnimreHs
OTPMMaHI AaHi LLoAo NpoTM3ananbHUX, MPOTUMYXIMHHUX
Ta imyHomopentotoumx edoektis FAMK [6,7] Ta ii poni B
MexaHiamax nam’siTi, MOXIMBOCTi HelpoMoZynsLii nig Yac
Tepanii xsopobu Anbureiimepa [2,11,12].

Merta po6otu

BusHaueHHs BNnvBy kapbaueTramy Ha CTaH Helpo-rop-
MOHanbHUX CUCTEM Y AMHaMILi ekcrnepuMeHTanbHol
YepenHo-MO3KOBOi TPABMW.
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LocnigkeHHs 3pincHunm Ha 140 6Ginux Ge3nopopHux
LLypax-camusix, BIKOM LLICTb MicsLiB, Baroto 180-220 r, siki
YTPUMYBaUCA Ha CTaHAAPTHOMY paLlioHi MpU BirlbHOMY
JocTyni fo xi, Boay B ymoBax BiBapito. MogentoBaHHs
YMT nposoamnv B paHKOBI (3 BOCbMOI O AECATOI) FOANHM
y cneuianbHO BiABEAEHOMY NPOBITPEHOMY MPUMILLEHHI
npu Temnepatypi 18-22 °C, igHocHin BonorocTi 40-60 %
Ta ocBiTNeHoCTi 250 nioKC i3 AOTPUMaHHAM [enbCiHCLKOT
[eknapadii, wo yxsaneHa 'eHepanbHol acambneeto
BcecaiTHLOI MeanyHoi acouiaulii (2008), 3aranbHuX HOpM i
MPUHLMNIB €BPONENCHKOI KOHBEHLIT PO 3aXMCT XpebeTHUX
TBapPWH, SiKi BAKOPUCTOBYHOTCS ANs AOCNIAHNLBKMX Ta iH-
LUMX HaYKOBUX Ljinew, MNepLuoro HaLioHanbHOM KOHrpecy 3
GioeTnku Ta 3akoHogaBcTBa YkpaiHu. MoaentosaHHs 3gjic-
HuUnM 3a metoaukoto B. M. €nbebkoro, C. B. 3a6niuesa
(2005) BaHTaxkEM, LLO BiNbHO NaZae Ha (hikCoBaHy ronoy
TBapuHU 3 eHeprieto yaapy 0,425 kx [3]. TBapuHam fo-
cnigHux rpyn 1§ 2 (y KoxHir rpyni n=45) nicns mogento-
BaHHA YMT BHYTPILLHEOYEPEBUHHO BBOAMNM KapbaLeTam
(5 mr/kr macu) Ta aktoBeriH (16 mr/kr macu) npotsrom 10
[i6 nicns TpaBmu [7]. AKToBerH obpany Ans nopiBHSHHS
3 ebekTom kapbaueTamy SK npenapart, KOTpWii LLIMPOKO
BVKOPUCTOBYETLCS ANS NiKyBaHHS MoLukomxeHHs LIHC
(YMT, nocTiHCyNBTHI CTaHK, HEMPOIHGEKLLT TOLLO) 3aBASKM
I0ro aHTUrINOKCIYHIA Aji, noninweHH0 nepudepinHoro
KpoB0oobiry Ta Tpodiku TkaHuH [10]. Came Ui edekTy
3ymMOBWNM BUGIp aKTOBETiHY SiK NMpenapaty NopiBHAHHS 3
kapbavuetamom. FK rpyny MopiBHSHHS BUKOpuCTanu 45
LLypiB, SIKMUM BUKOHYBanW BCi MaHinynsii, aHanoriyxi 4o
3[iICHEHNX Y JOCRIOHUX rpynax, ane 3aMicTb Nikapcbkux
3acobis, WO Aocnimxysany, BBogun 1 mn disionoriy-
HOTO PO34MHY BHYTPILUIHEOYEPEBUHHO. Pyny KOHTPOMHO
CTaHOBWIU 5 TBapWH, SIKUX BUBOAMMM 3 EKCNEPUMEHTY
[0 HaHECEHHs TPaBMU, — KOHTPOMb NMOYaTKOBOrO PiBHSA
TOPMOHIB. EkcnepuMeHTanbH1X TBapUH BUBOAMUIMN 3 eKC-
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NEPUMEHTY B NepLLy, Ha TPeTto, CbomMy (Mo 10 3 KOXHOT
rpynu), 14 (8 TBapwH) i 30 (7 TBapuH) 406y nicns TpaBMu.
IMyHOhEpPMEHTHUM METOAOM Y MNa3mi KPOBi BU3HAYEHUI
BMICT agpeHOKOpTUKoTponHoro ropmoHa (AKTT; DSL,
CLUA), comatoTponHoro ropmoHa (CTI) i KOpTUKOCTEPOHY
(Kc; Immunotech, ®paHuis), BazonpecuHy (BT, Buhlmann
lab. AG, LUBeujs). CTaTUCTUYHI PO3paxyHKW 3hiACHUNN B
cepenoByLLi NpuknagHux nporpam Statistica 10 (StatSoft
Inc., USA).

Pe3yabTaTi Ta ix 06roBopeHHs

Y mabnuysx 1-4 HaBepgeHa AuMHamika BMICTY Y KPOBI rop-
MOHIB eKCrepyMeHTanbHUX TBapuH. Y rpyni NOPIBHAHHSA
3aranom Bigbysanacs rinepaktueauis cekpedii AKTT, Kc i
BIM. Tak, y roctpomy nepiogi YMT (y 1 Ta 3 goby) pieHb
AKTT (mab6n. 1) bys 36inbwennm y 1,9-2,0 pasa (p<0,05).

PiBeHb ropMoHa nouMHaB 3HWXYBaTUCh i3 7 Aobu,
a Ha 14 GyB HaBiTb 3HWKEHUM MOPIBHSHO 3 KOHTPOMNEM
[0 75,6 % (p<0,05). MoxHa npunycTuTy, IO NepBUHHA
rinepakTuBaLis 3MiH0Banacb BTOPUHHUM BUCHAKEHHSAM
rOPMOHanbHOI (OYHKLT.

BignoeigHo oo Takoi auHamikn AKTIT 3MiHioBanace i
cexpeuist Kc (mabn. 2). i makcumym Binbysasca Ha 3 oby
nicns TpaBmu (y 3,3 pasa; p<0,05) i3 HaCTyNMHUM 3HUXEH-
Ham Ha 14 poby (y 2,5 pasa nopiBHSHO 3 piBHEM 3 fobw;
p<0,05) Ta oCTAaTOMHUM 3HUXEHHAM (DYHKLiOHANbHOI
akTuBHoCTi Ha 30 foBy, koK piBeHb FOPMOHa ByB HUXKYMM
3a KOHTpOIbHUI (Y 1,2 pasa), Lo He Habyrno CTaTUCTUYHOI
3HauyLocTi (p>0,05).

Y pocnigHin rpyni 1 (i3 BBegeHHam kapbauetamy)
BU3HaYeHi Taki 3mitn (mabn. 1): y 1 poby piBeHb AKTI
TakoX, K i y rpyni NOPIBHSAHHA, NiABMLLYBaBCS, ane Len
npupicT ByB BUpaxxeHWn MeHWo Mipot — y 1,4 pa3a
nepeByLLYyBaB KOHTPoIbHUI piBeHb (p<0,05). Ha 3 noby
piBeHb ropMoHa 6yB BULLMM 3a KOHTpOmnbHUA Y 1,2 pa3a
(p<0,05), a Hagani CTaTUCTMYHO 3HaYYLLE He BiAPi3HANOCh
BiZ koHTponio. PiseHb AKTT (1, 3, 7 noba) bys 3HauyLle
HVDKYMM 32 Taki NOKa3HUKKM y rpyni NOpiBHAHHS (y 1,4—1,5
pa3sa; p<0,05 y Bcix Bunagkax). BignosigHo 1 anHamika
cekpedvii Kc y gocnigHin rpyni 1 BigpisHsnacb MEHLLOW
akTuBaLlieto. Tak, piBeHb ropMoHa (mabrt. 2) nepeBuLLyBaB
KOHTPOIbHWIA Tinbku y nepLuy foby —y 1,4 pasa (p<0,05),
a Hagani Maibke Bif HbOro He BiapisHaBcs. PiBeHb Kc (1, 3
Ta 7 po6a) nicns TpaBmm ByB 3HAYHO MEHLUMM 3@ TaKUi y
rpyni nopiBHaHHS (y 2,3-2,7 pasa; p<0,05 Ha BCix cTpokax
CMOCTEPEXKEHHS).

Y pocnipHin rpyni 2 (i3 BBeAEHHAM aKTOBEriHY) piBEHb
AKTI (mabn. 1) y 1 Ta 3 0oby 6y cyTTeBO BinblnmM 3a
KOHTpOnb (BignosigHo B 1,9 pasa Ta 1,5 pasa; p<0,05 B
o60x BuNagkax), ane Takuin NpuUpICT BigcTaBaB Bif Mo-
Ka3HuUKiB AOCMIAHOI rpynu 1, Xo4a CTaTUCTUYHO 3HAYYLLOT
Pi3HWLI B Li CTPOKM He BusiBUNW. Hagani ctaTtucTuyHOi
Pi3HWLI MK NOKa3HWUKamu AOCMIAHOT rpynu 2 3 iHLWKMMK
rpynamu He BUSIBUIN.

[OuHawika cekpedii Kc y gocnigHin rpyni 2 BigpisHsnacs
cyTTeBMM npupocTomy 1 aoby (y 2,7 pasa; p<0,05), nicns
4oro piBeHb rOpMOHa MOCTYMOBO 3HWXKYBaBCH OO KOH-
TPOMbHMX 3Ha4YeHb Ha 14 noby nicns Tpasmu. HeobxiaHo
Bif3HaumMTK, WO Ha 3 Ta 7 foby piBeHb Kc ByB cTaTMCTUYHO
3HauyLLe HWKYMM 3@ MOKA3HUKW Tpymu NOPIBHSAHHSA (Y
1,2-1,5 pasa) Ta Buwmm (y 1,8-2,0 pa3a) 3a nokasHuku
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Tabnuus 1. uHamika Bmicty y kposi AKTI (n=140); M+ m

AKTT, nmonb/n 1 pob6a 3 pobun 7 pi6 14 ni6 30 pi6
KoHTponb 41,8+34

pyna nopiBHsHHS 84,3+7,6* 77,6+89* 628+7,6* 316+4,1 456+4,2
(UMT)

[ocnigHa rpyna 1 58,7£55* 51,6151 423+44  358+38 40,9141
(YUMT +«kapbaLeram)

[ocnigHa rpyna 2 80,3+7,0* 63,1+7,2* 47,648 40,6+4,1 42,3+3,9
(YMT +akToBervH)
*: p<0,05 NOPIBHAHO 3 KOHTPONBHUMU AAHUMU.
Tabnuus 2. innamika Bmicty y kposi Kc (M £ m)

Kc, Hmonb/n 1 po6a 3 pobun 7 ni6 14 ni6 30 ni6
KoHTponb 380427

pyna nopisHsHHS 1157492  1235+103* 95367 498158 306+44
(UMT)

[ocnigHa rpyna 1 515146 458151 374128 361434 394135
(YUMT +«kapbauetam)

[ocnigHa rpyna 2 1036+£112* 847+77*  764+66* 39129 350+ 33
(YMT +akToBeriH)
*: p<0,05 NOPIBHAHO 3 KOHTPONBHUMU AAHUMU.
Tabnuus 3. [iunamika BmicTy y kposi B (M £ m)

B, nmonk/n 1 po6a 3 nobu 7 ni6 14 ni6 30 ni6
KoHTponb 21,0£2,2

pyna nopisHsHHS 66,3+54* 602+56* 272+21* 149+15* 231+272
(UMT)

[Nocnigna rpyna 1 443+42*  415+41*  327+£3,9* 20,3%22 22922
(YMT +kapbaveram)

[ocnigxa rpyna 2 61,8+7,1* 57,0+4,8* 446+48* 253+25 20,7+21
(YMT +akToBermH)

*. p < 0,05 NOPIBHSAHO 3 KOHTPONBHUMY JAHUMMU.

nocnigHoi rpynu 1 (p<0,05 ansa obox nopisHsHb). Ha 14
Ta 30 poby pieHi Kc y gocnigHii rpyni 2 He BigpisHanuch
BiZ iHLUMX rpyn.

PiBeHb Bl (mabn. 3) y 1 Ta 3 noby nicnsa TpaBmm y
rpyni NopiBHAHHA Y 2,9-3,2 pa3a nepeBuLLYBaB KOHTPOMb
(p<0,05 ans 060x cnocTepexeHsb).

Hapani BiH noBepTaBca 4O KOHTPOSbHUX 3HAYEHb,
ane Ha 14 poby 6yB CTATUCTMYHO 3HAYYLLE HUXYUM
3a KOHTpOmnbHUMIA piBeHb (y 1,4 pasa; p<0,05). Libomy
nepenyBaB YMManuin cnaj yMicTy ropmMoHa Ha 7 poby
nopiBHsHO 3 3 (y 2,2 pa3a; p<0,05). Y gocnigHin rpyni 1 (3
yBeieHHsIM kapbaLieTamy) nepBuHHa rinepakTueaLlis byna
BMPaXXeHa MEHLLIOK MipOH — piBEHb FOPMOHY Ha 1-3 foby
nepesuLLlyBaB KOHTporb y 2,0-2,1 pasa (p<0,05). Hagani
piBeHb ropMOHa 3HWXyBaBcs Ta 3 14 4oby noBepTascs 0
KOHTPOIbHMX 3HaueHb. Piskuii cnap pisHst B Ha 7 foby
Ta 3HWKEHHS HIDKYe KOHTPOM Ha 14, Wwo nputamaHHe
rpyni NOpiBHSHHS, Ni Yac yBefeHHs kapbaueTamy He
Bif3HaveHo. Y gocnigHiv rpyni 2 pisexb BIMy 1 1a 3 goby
CYTTEBO MiABMLLYBABCS NOPIBHSIHO 3 KOHTPoneM (y 2,7-2,9
pa3a; p<0,05 ans 0box cnoctepexeHs), Nicns YOoro piBeHb
rOPMOHa MIaHOMIPHO 3HWXYBABCS 10 KOHTPOIbHMX 3Ha-
yeHb Ha 14 1a 30 foby. Piskoro 3HvkeHHs piBHS Bl Ha
7 Ta 14 0oy, Wo npuTaMaHHe rpyni NOpIBHAHHS, Mg Yac
YBEAEHHS aKTOBETiHY TaKOX He BiA3HauMnu.

[unHamika piBHS Le 0gHOro rinogisapHOro ropMoHa
CTrl (mabn. 4) BigpisHsanach CTabinbHAM 3HWKEHHAM
Ha 1-7 poby nicns Tpaemu (y 1,4-1,7 pasa; p<0,05 ans
BCIX CTPOKIB).
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Tabnuugs 4. [iunamika smicty y kposi CTI (M £ m)

CTT, mkrin 1 poba 3 nobu 7 ni6 14 pi6 30 pi6
KoHTponb 1,45+0,12

Ipyna nopiBHsIHHSI 1,01£0,09* 0,85+0,08* 0,96+0,09* 0,62+0,04* 0,70+0,05*
(UMT)

JocnigHa rpyna 1 1,21£0,12 1,35+0,11 1,45¢0,12 1,32+0,11 1,4810,13
(YMT +kapbaLeram)

[ocnigHa rpyna 2 1,11+£0,10* 0,99+0,07* 1,13+0,21* 1,09+0,10* 1,34+0,30
(YMT +akToBeruH)

*: p < 0,05 NOPIBHAHO 3 KOHTPONBLHUMU AAHUMMW.
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Puc. 1. InHamika BmicTy BIT y rpyni nopiBHSHHA Ta nif yac Aii kapbauetamy; NpsMOKyTHUKOM
BMAiINeHa obnacTb «ranbMiBHOI Aji kapbaueTramy» — 3anobiraHHs NepBMHHIN rinepakTuBaLii Ta
BTOPUHHOMY BUCHaXEHHIO HelpocekpeLli.

HaviBupaxeHile 3HWXeHHS piBHA ropMoHa BU3Ha-
yeHo Ha 14 Ta 30 poby (BignosigHo, y 2,3 pasa Ta 2,1
pa3sa; p<0,05 ans obox Bunaakis). Y gocnigHiv rpyni 1
piBeHb CTT 3HWxyBaBcs Tinbku y 1 oy (B 1,2 pasa), Wwo
HaTOMICTb He Mano CTaTuCTUYHOI 3HavywocTi (p>0,05).
Hapani pieHb ropMoHa He Bifpi3HSABCS Bif KOHTPOMIO Ta
6yB NOCTINHO BULLWM 3a BiAMOBIAHI PIBHI FPyni NOPIBHAHHS
(81,5-2,1 pa3a; p<0,05 4ns BCiX CTPOKIB CMOCTEPEKEHHS).
Y pocnigHiv rpyni 2 piseHb CTI™ nicns Tpasmy 6yB 3aranom
Hk4e koHTponio (B 1,3-1,5 pasa; p<0,05), kpim 30 £obu
CMOCTEPEXEHHS, KOMU Lii NOKA3HWKM BXe He BiPi3HAMMCh.
OpHak piBeHb ropmMoHa 6yB BULLMM 32 MOKa3HVKV rpynu
MOPIBHSHHS, WO HabyBano cTaTUCTUYHOI 3HaYYLLOCTi Ha
14 (B 1,8 pasa) Ta Ha 30 noby (B 1,9 pa3a; p<0,05 B 060x
Bunazkax). Mpwu ubomy nokasHukw pisHs CTI y gocnigHin
rpyni 2 BECb Yac CroCTepeXeHHs Gyny MeHLLMMM 3a nokas-
HVKY ZOCTIAHOT rpynk 1, LLIO Masio CTaTUCTUYHY 3HaYYLLICTb
ansa 3-14 pobw (B 1,2-1,4 pasa; p<0,05). Tinbkn Ha 30
[00y piBHI rOpMOHa B LIMX rpynax He BiapisHAMKMCE.

AHani3 guHamikv yHKLOHaNbHOT aKTUBHOCTI BUBYEHUX
HeWpO-TOpPMOHarbHYX CICTEM NOKa3aB: Bigpasy nicns Tpas-
MU CyTTEBO aKTUBYBanach CeKpeLlist K LIEHTPanbHOro, Tak
i NepnepnyHOro NaHuoriB rinoTanamMo-rinomisapHo-Kop-
TVKOaZPEHAN0BOi CUCTEMM, @ TakoX HerpocekpeLis BI1. Y
nepLui Tpu fobm piseHb AKTT 36inbLuyBaBcs BaBidi, a Bl
i Kc — ytpuui. Ha 7-14 noby Taka akTvBallisi 3aTvxana, 1
piBEHb FOPMOHIB BiAHOBMIOBABCS HA KOHTPOMBbHOMY PiBHI.
LleHTpanbHi naHuork nicna nepeuHHOI rinepakTueadii
Manu TeHAeHLUjl A0 Aanboro (Ha 14 foby) 3HWKEHHS
(yHKuioHanbHOI akTuBHOCTI (Ans AKTT) i HaBiTb ii BUCHa-
eHHs (ans BI). Taka guHamika y3romxyBanach i3 AaHumm
¢haxoBoi niteparypu [4] Ta nokasysana 0cobnmBoCTi peakLil
HENPO-TOPMOHanbHKX cuctem npyn YUMT.
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BBeneHHs kapbaLieTamy CyTTEBO BNNMBANO Ha AUHa-
MiKy aKTMBHOCTI HENpO-rOpMOHanbHMX cuctem. lNpumpicT
piBHst AKTT y 1-3 foby 6yB BUpaXXEHUIA MEHLLO MipOto,
a MOro BIHOBMEHHS MOYMHANOCH BXe 3 TpeTboi Jobu.
BignoBiaHo 11 anHamika cekpedii Kc BigpisHanach MEHLLO
akTuBaLlieto. BeeneHHs kapbaLieTamy cynpoBOKyBanoch
MEHLLMM NPOPOCTOM Y KpoBi B, piBeHb skoro 3 14 obu
BiJHOBMIOBABCA 40 KOHTPOMbHUX 3HA4YeHb, a TakoX 3a-
no6Girano piskomy cnagy pisHs ropmoHa Ha 7-14 go0y.
Omxe, kapbaveTtam 3anobiraB nepByHHiI rinepakTueaLii
Ta BTOPMHHOMY BUCHaXEHHIO LieHTparbHUX NaHLtoris
HENPO-rOPMOHAsIbHUX CUCTEM.

Ha pucyHky 1 nokasaHa ranbMiBHa fis kapbaleTa-
my. Bnnue npenapaty nonsirae B 06MexeHHi NepBUHHOT
rinepakTuBaLii Ta 3anobiraHHi BTOPUHHOMY BUCHaXEHHIO
npovuecis HerpocekpeLii npyu YUMT.

BBefeHHst akToBeriHy (hakTMYHO He BNNIMBano Ha
MOKa3HWKM NEPBUHHOI aKTUBAL,ii HENPO-TOPMOHANBbHMX
CMCTEM, are Nnokasaso CBOK eHEKTUBHICTb LU0 CKOPILLIO-
ro BifHOBMEHHS iXHbOT PyHKLIT Ta 3an06iraHHs 3HUKEHHIO
aKTVMBHOCTI i BUCHaXEHHS B nepiog 14 fobu. MopiBHAHHS
ail npenaparis nokasasno: No3vTUBHUIN ePEKT aKTOBETiHY,
KOTPUI I'PYHTYETLCA Ha MO0 aHTUINOKCIYHIN Aii, nomin-
LIEHHi nepudepiiHoro kpoBoobiry Ta TPOIKM TKaHWUH
[10] peanisyeTbes y BigaaneHoMy nepiodi Ta He 3anobirae
MEPBUHHIN rinepakTMBaLi HePO-TOPMOHANBHKX CUCTEM.
Ha BiamiHy Big Lboro edekT kapbaLeTtamy peaniayeTbes
3aBASKV NOTO HEVIPOMELiaTOPHIl akTUBHOCTI Bigpasy nicns
TpaBMu, 3anobirae NepBMHHIN rinepakTMBaLlii Ta BTOPUHHO-
MYy BUCHaXEHHIO HEMpOCeKkpeTopHoro npouecy. Came Le
Moxe nepebyBaTu B OCHOBI @HTUFIMOKCUYHOTO Ta MPOTUHa-
6psikoBoro ecbekTiB kapbavetamy nig yac YUMT — 3aBasiku
0BMEXeHHI0 30HM NEPBHHHOTO YPaXKeHHS Ta 3anobiraHHio
CVMCTEMHUM PETYNATOPHUM nopyLueHHam LIHC.

Anania guHamikv Bmicty CTI i BBy Ha Hei gocni-
[DKEHVX npenapartiB nokasas, Wwo nig yac YMT Bigbysa-
nocb cTabinbHe ranbMyBaHHs CeKpeLlii ropMoHa.

BeeneHHs kapbaLieTamy Npu3BoAMIIO 0 BiAHOBMEHHS
cekpeduii CTI nicns YMT. Ue, Ha Hawy gymKy, Cnpusno
akTMBaUii B micnATpaBMaTU4yHOMY Mepiodi He TinbKu
KaTaboniyHMx peakuii, ane W peakuin aHaboniamy, ski
aktusytoTbes CTT. Lle, CBOEH Yeproto, MOro akTvByBaTy
npoLecy BigHOBNeHHs Ta penapauii. OTxe, 3anobiraHHs
ranbMyBaHHto cekpedii CTI nig gieto kapbauetamy moxe
po3rnsaaaTmcst sk No3uTBHA CaHOreHeTUYHa peakuist. 3
iHLIOro BOKY, TaKuI eHeKT BUCBITIOE HASIBHICTb HE TiNbKK
ranbMyBanbHoro (sik wopo AKTT i BIM), ane 1 aktueyto-
yoro edekty (wopo CTI) kapbauetamy. Lie Bkasye Ha
MPOSIBNEHHs 1oro moaymotodoro edbekty npy YMT, wo
3arafiom NaToreHeTUYHO OBr'PYHTOBYE AanbLUe BUBYEHHS
edekTiB kapbaLeTamy Ta MOXIMBOCTEN MNOTO KMiHIYHOrO
BMKOPWCTaHHSI.

BucHoBKuM

1. BukopwcTaHHst kapabauetamy npotsirom 10 gib nic-
ns YMT 3anobirano nepBuHHIN rinepakTusaLi Ta cnpusno
30epexeHHI0 hyHKLIOHYBaHHS rinoTanamo-Heporino-
(hisapHoi Ta rinoTanamo-KopTUKOaAPEHAN0BOI CUCTEM.

2. MNopiBHAHO 3 aKTOBEriHOM BifHOBMEHHS CekpeLlii
AKTT, Kc i BIN Ha Tni BukopucTaHHs kapbaueTamy Binby-
Banacb y ckopoueHi TepMiHm (3 3 no 7 noby).
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3. BukopuctaHHs kapbauetamy 3Havylle BinbLuoto
MipOH0, HiXX aKTOBEriHY, CNPUSNO 3anobiraHHio 3HUKEHHHO
cekpediji CTT. BusisneHi mopyntotodi edoekTt kapbavetamy
MOITIN CTBOPUTY YMOBY NS €EKTUBHILLIOTO BiIHOBIEHHS
meTaboniamy Ta mpoueciB penapaLii ronoBHOrO MO3Ky
npu YMT.

MepcnekTMBM NoganbLUNX AOCHIMKEHb NOMSralTb
y BUBHEHI BNUBY kapbaLeTamy Ha pyHKuioHyBaHHs LIHC
nig vyac YMT, 3okpema Ha AnHaMiKy BiHOBIEHHS HEBPO-
N0riYHOro AedilunTy Ta KOTHITUBHMX po3nagis.
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3aKOHOMIPHOCTI PO3BUTKY CMIMHHOTO MO3KY NOAWHYM € 6a3MCOM Y PO3yMiHHI BUHUKHEHHS BPOMKEHMX aHOManin po3suTky LIHC,
KOTpi CTaHOBNSATL 7 % BiA 3aranbHoI KinbkocTi Manbdopmaliin B eMbpioHanbHOMY nepioai po3BUTKY MOANHW.

MeTa po60TM — BCTAHOBMNEHHS LIMTOAPXITEKTOHIYHOT CTPYKTYPU CErMEHTIB CMIMHHOMO MO3KY MIIOAIB M0AMHM 3 aHeHUedanieto,
IXHIX MOPOMETPUYHUX NapaMeTpIB i CTyneHs nponidepaLlii HempanbHYX CTOBOYPOBUX KNITUH.

Marepianu Ta meTogu. 34ilCHUNN aHAaTOMO-TICTONOTIYHE, IMYHOTCTOXIMIYHE Ta MOPOMETPUYHE AOCHILKEHHS CMIMHHOMO
MO3Ky 4 Nnogis NtoavHM 3 aHeHUedanieto rectauiiHum TepmiHom 17—18 TukHiIB.

Pesynbratu. [JoBXU1Ha CNMHHOTO MO3Ky aHeHuedbanis 17—18 TwkHiB Bignosigae nnogam nioanHy 6e3 manshopmavin 11-12
TWKHIB, peLuTa MakpoOMEeTPUYHIX napameTpiB — 8—9 TuxHiB. HanbinbLuy nnoLly cipoi pe4oBMHW Mann CerMeHTU Ha piBHi No-
NepeKoBO-KPMKOBOIO Ta LUMNHOMO CTOBLLEHb, HAUMEHLLY — Ha PiBHI IpyaHUX cermeHTiB. MNuToma Bara HempoeniTenito B Cipin
PEYOBWHI LUMIAHWX, TPYAHMX, MONEPEKOBYX | KPUKOBKX CErMEHTIB BcTaHoBneHa Taka: 0,4, 0,1, 0,6, 1,6 % signosigHo. Excnpecis
6inka-nponidepauii B HerMpoeniTenii CerMeHTiB CMIMHHOMO MO3Ky aHeHUedanis HabmkyeTbes 4o 0 %. OgHak y nepeHix porax,
6ins po3TallyBaHHS HEMPOHHKX KOMMMEKCIB € NOOAMHOKI MIiTO3M MMiafibHNX KIiTUH. Y KinbKICHOMY BifHOLLIEHHI B NEpeaHix porax
npopearysano 1,5% rnianbHux knitvH, y 3agHix porax — 0,6 %. Ekcnpecist BIMEHTUHY B MaHTIiHOMY Ta KparioBOMY Luapax
cnabka. Ha mexi Mix nepegHimMmu Ta 3aHiM1 poramu HeaHauHa KiflbKiCTb BOIOKOH Mae pagianbHui HanpsiM. [NomipHa ekcnpecis
CMHanToi3nHy crocTepiranacs y KpaioBoMy Luapi, — KpiM KIMHOMOZIGHMX NyuyKiB, ie BCTAaHOBMEHa NOPIBHSIHO criabka ekcnpecis,
LU0 CBIAYMTL NPOo crabky MieniHisaLito BOMOKOH NPOBIAHMX LLUMSAXIB.

BucHoBku. Makpo- Ta MopchoMeTprYHi napameTpy CIMHHOTO MO3KY MI0AIB MoAvHN 3 aHeHUedanieto 17—18 TUXHIB ykasyoTb
Ha YMmany 3aTpUMKy B PO3BUTKY. BCTaHOBMEHI YnCNIEHHI MOPYLLEHHS Y CTPYKTYPHIl OpranisaLii sik cipoi peqoBuHM, Tak i 6inoi.
lMponidhepaLis HelipanbHUX CTOBOYPOBWX KNITUH Y HeipoeniTenii Habnuxaetbes 4o 0 %.

0co6eHHOCTH CTPYKTYPHON OpraHU3aLMu CerMeHToB ClIMHHOTO MO3ra NAOAOB YEAOBEKa
¢ aH3Huedanuen 17-18 HepeAb BHYTPUYTPOOHOro pasBuTUA

B. C. LkoAbHUKOB, C. B. BepHuropoackui

3aKOHOMEPHOCTY Pa3BUTMS CIIMHHOTO MO3ra YernoBeka SABMAKTCS 6a31CoM B MOHYMaHWM BO3HUKHOBEHNS BPOXXAEHHbBIX aHOMaIuii
passuTns LIHC, koTopble coctaensitoT 7 % ot 0bLLero konuyecTsa ManbgopmaLiyii B SMOp1OHarnsHOM Nepr1oae pasBuTUs Yeroseka.

Lienb paboTbl — yCTaHOBNEHNE LIUTOAPXUTEKTOHUYECKON CTPYKTYPbl CETMEHTOB CMIMHHOIO MO3ra M008B YenoBeka C aHaHLe-
dhanuen, nx MopdoMeTPUYECKNX NapaMeTPOB 1 CTeneHn NponudepaLmm HelparbHbIX CTBOMOBbLIX KMETOK.

Marepuanbl u metoabl. [poBegeHO aHAaTOMO-MUCTONONMYECKOE, MMYHO-TUCTOXUMUYECKOE 1 MOP(OMETPUYECKOE UCCReno-
BaHVe CNMHHOrO Mo3ra 4 MnrofoB YenoBeka ¢ aHsHuedanuen rectauyoHHLIM cpokoM 17—18 Hepenb.

Pesynbratbl. [InvHa cnviHHOMO Mo3ra aHaHuedanos 17-18 Hedenb COOTBETCTBYET nyiofam Yenoseka 6e3 Manbhopmaumi
11-12 Hepenb, ocTanbHble MakpOMETPUYECKVe napameTpbl — 8-9 Hefenb. HanbonbLuyto nnoLaab ceporo BeLLecTBa UMenu
CEerMeHTbl Ha YPOBHE MOSICHUYHO-KPECTLIOBOTO W LIEAHOTO YTOMNLLEHWUIA, HAMMEHBLLYH — Ha YPOBHE rPYAHbLIX CErMEHTOB. Yaenb-
Hbll BEC HEMPOJNUTENWS B CEPOM BELLECTBE LLENHBIX, IPYAHBIX, MOSICHUYHBIX U KPECTLIOBLIX CETMEHTOB YCTAHOBIEH Crieayto-
wwii: 0,4, 0,1, 0,6, 1,6 % cooTBETCTBEHHO. JKCnpeccus Henka-nponudepaumm B HeMPO3NUTENUN CEMMEHTOB CMMHHOTO Mo3ra
aHaHuedanos npubnuxkaetcs k 0 %. OgHako B NepPenHMX porax oKomno pacrofiokeHNst HEMPOHHbLIX KOMMIEKCOB BCTPEYAKTCS
OAMHOYHbIE MWTO3bl MManbHBIX KIETOK. B KONMYeCTBEHHOM OTHOLLEHUM B NepeaHux porax npopearvposano 1,5 % rnvane-
HbIX KNeTOK, B 3aaHnx porax — 0,6 %. Qkcnpeccust BUMEHTUHA B MAHTUIAHOM W KpaeBoOM Crnosix — cnabast. Ha rpaHuue mexay
nepenHUMK 1 3a4HNMMW POramMmmn He3HaUYMTENbHOE KOMMYECTBO BOMOKOH MMEET paamanbHoe Hanpasnenue. MNocpeacTeeHHas
3KCrpeccus cuHanTouanHa Habnoganack B kpaeBOM Croe, — KPOMe KITMHOBMAHbIX NMYYKOB, [4e YCTaHOBMNEHa OTHOCUTENBHO
cnabas aKkcnpeccysl, YTO CBUAETENLCTBYET O Caboit MUenuMHM3aLmMM BONOKOH NMPOBOASLLMX NyTeN.

BbiBoabl. Makpo- 1 MopchomeTpuyeckme napameTpbl CIMHHOMO MO3ra NModoB YernoBeka ¢ aHaHuedanven 17-18 Hepenb
YKa3blBaAKOT Ha 3HAYNTENbBHYIO 3aAepKKY B Pa3BUTUN. YCTAHOBNEHBI MHOTOYMCTIEHHbIE HAPYLLEHUS CTPYKTYPHOW OpraH13aLmm
KaK ceporo BeLLecTBa, Tak 1 6enoro. Mponudepaums HerparnbHbIX CTBOMOBbIX KIIETOK B HeMpo3anuTenun npubnmxaetcs k 0 %.

Peculiarities of spinal cord segments structural organization in human fetuses
with anencephaly of 17-18 weeks of intrauterine development
V. S. Shkolnikov, S. V. Vernygorodskyi

The principles of the human spinal cord development constitute the basis for understanding of appearance of congenital
abnormalities of the CNS development, which make 7 % of the total number of malformations in the embryonic period of
human’s development.
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Purpose - to find out the cytoarchitectonic structure of the spinal cord segments of human fetuses with anencephaly, their
morphometric parameters and the degree of the proliferation of neural stem cells.

Materials and methods — anatomical and histological, immunohistochemical and morphometric research was carried out related
to the spinal cord of 4 human fetuses with anencephaly of the gestational period of 17-18 weeks.

Results. The length of the spinal cord of 17-18 weeks anencephalic fetuses corresponds to the length of human fetuses
without malformations of 11-12 weeks, the rest macrometric parameters — 8-9 weeks. The largest area of grey matter was
that of segments at the level of lumbosacral and cervical enlargements, the least one at the level of thoracic segments. The
specific gravity of neuroepithelium in the grey matter of cervical, thoracic, lumbar and sacral segments was 0.4, 0.1, 0.6, 1.6 %
respectively. The expression of the proliferation protein in the spinal cord neuroepithelium segments of anencephalic fetuses
is approaching 0 %. However, in the ventral horns near the location of neural complexes single mitoses of glial cells occur. In
quantitative terms, in the ventral horns 1.5 % of glial cells reacted, while in the dorsal ones — 0.6 %. The expression of vimentin in
the mantle and marginal layers is poor. On the border between the ventral and dorsal horns an insignificant number of fibers have
aradial direction. Moderate expression of synaptophysin was observed in the marginal layer, except for cuneate fasciculi where
the relatively weak expression has been established, which testifies to the insufficient myelination of the conduction tracts fibers.

Conclusions. Macro- and morphometric parameters of the spinal cord of human fetuses with 17-18 week anencephaly point
out to the significant retardation in development. Numerous disorders in the structural organization of both grey matter and white

matter have been found out. The proliferation of neural stem cells in neuroepithelium is approaching 0 %.

3aKOHOMIPHOCTI PO3BUTKY CMMHHOTO MO3KY MIOAUHU €
6a31CcoM Yy po3yMiHHi BUHVKHEHHS! BPOKEHWX aHoManii
po3suTky LIHC, TOMy paHHs giarHOCTVKa NaTonorivYHmnx
MPOLIECIB CMIMHHOTO MO3KY Y NpeHaTarnbHOMy Nepiogi OHTO-
reHesy — akTyarnbHa npobnema HeoHaTanorii Ta HeBPOMOTii
AiTen paHHLOro Biky [3].

[aHi oao 4acToTn BPOMKEHNX Baf KOMWBAKOTLCA
[1,10]. 3aranom B YkpaiHi BCTAaHOBMEHUI BiZHOCHO BUCO-
Ku# BifCOTOK (12 %) BUHMKHEHHS BPODKEHUX Baf, PO3BUT-
Ky: 3400 TMCSY HOBOHAPOMKEHNX 48 TUCAY Many BPOIKEHi
Baau po3BuMTKY [2], npuyomy Ha Manbdopmaii CTPYKTYp
LIHC npvnagae 7 % i MatoTb TeHAEHLt0 A0 36inbLueHHs [4].

Omxe, Wob po3pobuT HaykoBO-0BrpyHTOBaHY Cu-
CTeMy OXOPOHW NNoAa, HeObXiAHO BUBYUTU MOPONOTito
Ta riCTOXIMil0 OpraHiB i TKAHUH OCTAHHLOTO MPU PI3HUX
BMMBaX Ha OpraHiam marepi.

Merta po6otu

BCTaHOBNEHHS LIMTOAPXITEKTOHIYHOT CTPYKTYPU CETMEHTIB
CMHHOTO MO3KY NMOAIB NOAVHN 3 aHeHUedanieto, iXHix
MOPOMETPUYHNX NapaMeTpiB i CTyneHs nponidepadii
HelparnbH1X CTOBOYPOBWX KITITUH.

Martepianu i meToAn AOCAIAKEHHA

3aiicHnnM aHaToMO-TiCToNorivHe, IMyHoriCTOXIMIYHE Ta
MOPOMETPUYHE AOCTIIKEHHS CIMHHOTO MO3KY 4 MrofiB
noanHU 3 aHeHuedanieto rectauiiium TepmiHom (I'T)
17-18 TWXHIB, KOTPi OTPUMaHi B pe3yneTaTi Mi3HbOro
abopTy B ObnacHomy naTtonoroaHaToMiyHOMy 6rOpo
M. BiHHuuga (mabn. 1).

3aranom 3a ocTaHHi M'ATb POKiB Y BiHHMLbKi obnacTi
3adpikcoBaHo 19 Bunagkie aHeHLedanii pisHOro BikOBOrO
nepiogy [7]. OpgHak y 70 % Bunagkis aHeHuedanio cy-
MPOBOMXKYE BiAKPUTA LLinnHa XpebTa, ToMy Npu rmnbokmnx
AedekTax HasiBHI METOZOMNOriYHI TPYAHOLL| Nif Yac B3ATTA
martepiany aAns AoCMimKeHb, OCKINbKU BUHVKAE Mi3NC CrNH-
HOTO MO3KY aMHIOTUYHOIO PIAMHOK. Y 3B’A3KY 3 LIMM MakK-
CYManbHa KinbKiCTb AOCRIMKEHOMO HAMW CMIMHHOTO MO3KY
npw Lin Mansdopmadii npunana Ha M 17-18 TukHis.

Ornsposi npenapatyt CIMHHOTO MO3Ky 3abapBroBany
reMaToKCUNiHOM Ta €031HOM, TOMYiAMHOBUM CUHIM 3a BaH

Maronoris. —2017. — T. 14, Ne 1(39)

l30HOM, @ TaKOX BWKOHyBanu iMnperHauito cpibnom 3a
BinbLuoscskuM. Mig Yac iMyHOrCTOXiIMIYHOTO AOCTIIKEHHS
BMKOpWCTanM AiarHOCTUYHI MOHOKIOHAbHI aHTUTINa dip-
mu «DacoCytomation»: BiMmeHTHH, Ki-67 i cuHanTodisnH.
BimeHTVH 3acTocyBanu Ans AOChigXeHHs mMopdonorii
pagianbHoi mii, Ki-67 — ans ouiHoBaHHA nponidepartms-
HOI aKTUBHOCTI HempanbHux cToBOypoBux kniTuH (HCK) y
HevipoeniTeniansHomy wapi (HLW) i cuHanTodianH — ans
OLiHIOBaHHS MieNiHi3aLii BONOKOH NPOBISHMX LLNAXIB.

Mig yac MopdoOMETPUYHOTO AOCTIIKEHHS CEpiii 3pisiB
CErMEeHTIB CTIMHHOMO MO3KY 3aCTOCOBaHa KOMM'toTEPHA NPo-
rpama Photo M 1.21 (komm’toTepHa rictometpist). CyTb Me-
TOOY nonsrae B NnepeBefeHHi 3pisiB npenaparis NpeaMETHNX
ckeneLpb Y Lvdopose 306paxeHHs. MacLutabyBaHHS 3miNCHIO-
Barv 3a AOMOMOroro 06'ekT-MikpomeTpa. LliHa ogHiei noginkm
craHosuna 10 mkm. [Micns Lboro po3paxoByBank KinbkicTb
nikcenei Big 1000 go 10 Mkm Anst pisHKUX 306inbLLUeHb: X6,
x10, x20, x40, x100 Ta x400. BuaHa4anw niHinHi po3mipn
CErMEHTIB Y3[0BX CMIMHHOTO MO3KY Ta NoLLy cipoi i 6inoi
peyoBuHK. Cnocib BU3HaYEHHS NNOLLi nepeaHsoro, 6iYHoro
Ta 3a0HB0T0 KaHATUKIB 34IICHIOBANN Y PEXUMI «HEeraTuB» Ans
YiTKOrO BU3HaYEHHS MeX Cipoi Ta Binoi pe4oByHM. BukoHaHHs
kapiouuToMeTpii Tex 3abesnevyBanocb ONMCaHUM BULLE
nporpamH1m 3abe3nedeHHsM. BcTaHoBMoBanm nonepeyHi i
NO30OBXHI PO3MIPU KITITUH Ta SAep, a TaKOX BUMIPHOBanu ixHi
nroLw. Kpim 03Ha4eHuX BrLLE MOPHOMETPUYHIIX MapaMeTpiB
Yy CErMeHTax CrMHHOTO MO3KY BUBYaNM MOKA3HWKM BEMNYNH
HeWpoeniTenito: TOBLLUMHA MO YCbOMY NEpUMETpy Ta Moro
nnoLla, AOBXMHA BOMOkHa pagianbHoi mii (PI), niowa ta
niHivHi poamipy HCK HepoeniTenito, saep Helpo- Ta rmiob-
nacTiB y MaHTiiHoMy wapi (MLL).

CratctiyHe onpautoBaHHS MOPOMETPUYHIX Na-
pameTpiB, WO OTpUManu, 34ilcCHIBanM 3a A0NOMOrow
CTaHAapTHOro NporpaMHoro naketa «Statistica 6.1» dipmu
StatSoft (HOL, BHMY imeHi M. I. Muporoga, niueHsinHmi
Ne BXXR901E246022FA) i3 3actocyBaHHsAM napame-
TPUYHUX | HENapaMeTpPUYHMX KPMTEPIiB OLiHIOBAHHSA

Tabnuus 1. MakpoMeTpuyHi NOKa3HMKN NNOLIB MOANHM
3 aHeHUedanieto 17-18 TxHiB

nnoa 1 nnoa2 nnog3 nnoa 4
LOBXWHA, MM 83,4 80,0 86,6 82,8
maca, r 89,8 85,7 93,3 88,5

Pathologia
2017; 14 (1), 100-105
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pesynbrartiB. BigmiHHOCTI Mix BuGipkaMu BU3Ha4anm 3a
fonomoroto U-kputepito MaHHa-YiTHi Ta t-kputepito CTblo-
[ieHTa, TaKOX BU3HAYamnm cepefHi 3HaYEHHs MO KOXHil
03HaLli Ta iXHi CTaHAaPTHI BiOXMMEHHS.

JocnigpxeHHs BukoHaHe Ha 6asi kadegpu aHaToMmi
MoANHN BiHHULBKOTO HaLlioHanbHOTO MeAWYHOro YHiBep-
cutety imeni M. 1. Tporosa Ta HaykoBo-gocnigHoi nabo-
paTtopii pyHKLiOHaNbLHOT MOPCOIIOrii Ta FeHETUKN PO3BUTKY
BHMY imeHi M. . MNuporosa (atectat akpeauTauii: KOJ1
Ne 050/15, 02.03.2015-01.03.2020 p.).

3a BVCHOBKOM KOMicii 3 NnUTaHb GioMeaun4Hoi eTukn
BiHHMLBKOrO HaLOHANbHOMO MEAWYHOrO YHIBEPCUTETY
imeHi M. |. MNuporosa (npotokon 3aciganHa Ne 9 Big
04.09.2014 p.), poboTta BUKOHaHa 3 JOTPUMAHHSM OC-
HOBHUX nonoxeHb GCP (1996), KonseHuii Pagn €sponu
npo npaea noanHK i BiomeanumnHy (1997), matepianu
LOCTiIKEHHS! HE 3anepeyyloTb OCHOBHUM Bi0ETUYHUM
HopmaMm [enbCiHCLKOI AeknapaLii Npo eTUYHI NPUHLMNK
HayKOBO-MEANYHUX JOCTIMHKEHb 32 Y4acTio MIOAWHK, L0
yxBaneHa 59 leHepanbHoo acambneeto BcecBiTHbOI
meanyHoi acouiauii y 2008 poui.

Pe3yAbTaTy Ta iX 06roBopeHHs

Opepxanu Taki MakpoOMeTpUYHi napameTpu CrMHHOMO
MO3Ky: 3aranbHa aoBxuHa — 49,0£2,0 MM; [OBXUHA
LmiHoro ctoBLieHHs — 10,0+0,3 mm, a 1oro giametp —
2,5+0,1 mm; goxuHa rpyaHoro siaainy — 30,0+0,3 mwm;
Hiametp rpyaHoro Bigainy — 1,4+0,1 Mm; JOBXWHa no-
NepPeKOBO-KPUKOBOrO CTOBLLEHHS — 9,0£0,2 MM, a 1oro
diameTp — 2,5+0,1 mM. [loBXMHA CMMHHOTO MO3KY aHeH-
uedpanis 17—18 TuxHiB Bignosigae nnogam noanHu 6e3
Manbgopmavin 11-12 TUXHIB, peluTa MakpOMETPUYHUX
napametpis — 8-9 TuxHiB [5,6].

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

TiHINHI MOPHOMETPUYHI NapaMeTpn CErMEHTIB CrWH-
HOro MO3KY Ha PiBHi LUMIAHOMO CTOBLLEHHS OTPUMaHi Taki:
nonepeyHuit poamip — 1,99+0,06 Mm, nepeaHbO-3aaHi
poamip — 1,09+0,03 Mm. BHyTpiLLHS CTPYKTYpa CIMHHOTO
MO3KY Ha LibOMY piBHi NEPETUHY MaE xapakTepHy 6yaoBy
3 YiTKUM AndepeHLitoBaHHSM Ha cipy Ta 6y peqoBuHy.
Cipa peyoBMHa CErMeHTIB CMIMHHOMO MO3KY Ha PiBHi LUWIA-
HOrO CTOBLLEHHS cdopmoBana 3 HLL i MLL. Mnowa cipoi
peyoBuHM cTaHoBuna 0,98+0,02 mm2.

Y nepenHix porax copMoBaHi ABi rpynu HEMPOHHNUX
komnnekcis: npucepepHin (MHK) i 6iynmin (BHK). BHK ad
oculi Ha oKkpeMi rpynu NoainuT He MOXnMBoO (puc. 1).
Kputepiem BinbLu AndepeHLinoBaHnx HEipoHiB cnyrye
pO3Mip, CCHOPMOBAHUIA aKCOHAMNbHUI rOPOOK, HASBHICTb
BiQHOCHO BENUKOI KiNbKOCTi LMTONna3mu, kotpa 3a-
noBHEHa ApiGHUMM rpaHynamMu eHfonnasmMaTuyHoOro
petukynymy. CepefHs nnoLa HelpoHa, KOTpUiA BXOAWTb
no cknapy MHK, popisHiosana 310,1+10,2 mkm?. Anpa
MatoTb KynisicTy popmy. MroLLa sapa HelpoHa cTaHoBUNa
113,3+3,2 mMkM?. Big Tina HellpoHa BigxoasTb KOpOT-
KM MOTOBLLEHWI aKCOH i KOPOTKi, crabko poaranyxeHi
OEHApUTW.

Henponu, kotpi Bxogate go BHK, BigpisHsoTbes
NOPIBHSAHO GiNbLUMM CTyNneHeM AndepeHLitoBaHHsA Ta
GinblKMMKM po3mipamu. Tak, cepeaHs nnolia Takoro
HelpoHa cTaHoBuna 421,4+11,9 mkm?. Big BupaxeHoro
aKCOHarbHOro ropbka BigxoauTb KOPOTKWIA MOTOBLLEHNI
aKCOH i KopoTKi, cnabo posranyxeHi aeHaputu. HAapa
HENPOHIB MatoTb NepeBaxHo eninconogioHy dopmy. Y
cepeagHbOMY nriolla siapa gopisHioBana 93,0+2,9 mMkw2.

CepegHs nnowa HCK Hewpoenitenito — 26,4 +
0,8 mkm?. 3aranbHa nnotwa HLL — 0,004+0,002 mm?, Lo
Bif 3aranbHoi nnowi cipoi pevouHU cTaHoBUTL 0,4 %.
3aranomM HenpoeniTenin Biapi3HAETLCSH BUTOHUEHHAM i

Puc. 1. (A): ropusoHTanbHuit ne-
PETUH Ha PIiBHi LUMIAHUX CErMEHTIB.
MHK i BHK. Yitkuin nogin BHK Ha
rpynu BifCYTHiNA. MemaToKCUNiH-
eo3uH. x100.

(B): ropu30HTamNbHIUA NEPETUH CMIUH-
HOTO MO3KY Ha PiBHi IPYAHNX CErMeH-
TiB. lemaTokcuniH-eo03uH. x20.

(B): Heriponu MplA Ta BMA. Nema-
TOKCUMiH-e03mH. x400.

(F): MHK i BHK, sikmit cknapaetbes

3 MBA, 364 Ta 33B64. Memarokcu-
TNiH-e03uH. x100.
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«30BigHinicTio» kNiTuH. Nnowa 6inoi pe4oBMHN Ha piBHI
LLUIMIAHOTO CTOBLLEHHs ctaHoBuna 0,73+0,02 mm2.
[NonepeyHwnii po3mip CIHHOMO MO3KY Ha PiBHI rpyaHMX
cermenTiB gopieHioBaB 0,8+0,1 MM, nepeaHbO-3aaHil
poamip—0,9+0,1 Mm. Y cepeaHbOMy nioLLa Cipoi pevoBu-
HW Ha piBHI rpyaHNX cermeHTiB cTaHoBUTb 0,17 £0,02 Mm?2.
YiTkoro AndepeHLitoBaHHA Cipoi pe4oBUHM Ha NepeaHi Ta
3aHi poru He cnocrepiraetbes (puc. 1). Ane y rpyoHux
cermeHTax cnabo okpecniorTbes i BivHi porv. HelpoHHi
KOMMNEeKC NepeaHix poriB NOAINATLCS Ha ABi rpynu: ne-
penHbo-npucepente sapo (MM#A) Ta nepenHLo-6iuHe 5apo
(NBA). HesanexHo Bia rpynoBoi NPUHANEXHOCTi HEMPOHM
nepeaHix poris — 6araTokyTHOI (hOpMU, MaloTb OAHAKOBI
PO3MIpU Ta HE3HaYHY KinbKiCTb LIMTONMNa3M1 Ta TUrpoigy,
a TaKoX BIAHOCHO cnabko posranyxeHi BigpocTtku. Ce-
penHs nrolla Takux HelipoHis — 230,8+7,2 Mkm?. Sgpa
HEpOHiB MatoTb eninconogibHy opMy Ta po3TalloBaHi
JeleHTpanbHo, brivkiye 40 akcoHanbHoro ropbka. Ce-
penHs NroLLa siapa PyxoBoro HerpoHa — 76,7 2,3 Mkv?2.
HelipoHHi koMnnekcm GiYHMX PoriB TaKoX NOAINAHTLCS
Ha OBi rpynu: npucepenHbo-npomikHe sapo (MplA) Ta
6iuHo-npomixkHe (BIMA) (puc. 1). Brivxye po Bepxisku
CMOCTEPIraeTbCs CKYMYEHHS NMOPIBHSHO APiIOHMX Bere-
TaTWBHWX HEVpOHiB. Tak, y cepefHbOMY MIoLia Takoro
HelipoHa — 77,4+2,5 MkM?. Slopa posTalloBaHi bnvkye
[0 aKCOoHarbHOro ropbka 1 MatoTb Kynsacty dopmy. Bown
Bigpi3HAOTLCA cnabkoto 6azodinbHicTio. HAapa HelipoHa
manu cepefHto nnowy y 28,2+0,8 mkm2 Tino HelpoHa
Mae BiHOCHO KOPOTKWIA, TOHKUIA aKCOH i KOPOTKi, crnabko
posranyeHi aeHapuTy. NprcepeaHso Bif CKyn4eHHs Be-
reTaTMBHUX HEMPOHIB PO3TALLOBYKOTLCS MOPIBHAHO BinbLui
3a po3MipaMu BCTaBHi HelpoHu, wo yteopunu MpllA.
CepenHsa nnowa HeipoHa ctaHoBuna 92,9+3,4 Mkm2,
£Anpo HelpoHa Mae eninconogibHy dopmy Ta po3TaLuo-
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BaHe JeLieHTpanbHO, Aani Bia akcoHarkHoro ropbka. Moro
cepenHs nnowa gopisHioBana 37,2+1,3 mkm2 pyaHe
AP0 BiACYTHE B YCiX BUNaAKax AOCHILKEHHS.

HLL ctaHoenaTe HCK eninconoai6Hoi Ta cepryHoi
thopmu, Lo poaTallosaHi Ha 6asanbHin MmembpaHi. Ce-
penHs nnowwa HCK eninconopai6Hoi dopmu aopisHioBana
22,3+0,7 mkm?. CepenHs nnowa HCK ciepuyHoi dop-
mmn — 30,9+0,7 MKkm?. Y cepeaHboMy nriola Herpoeni-
Tenito — 0,00210,001 mm?, Lo Bif 3aranbHoi nnoLi cipoi
peyoBuHK ctaHoBUTL 0,1 %. CnocTepiranocst BATOHYEHHS
Ta «36igHinicTb» KNiTMHaMK HepoeniTenito GiYHOT Ta
[10p3arnbHOI YacTUH.

3aranbHa nnowa 6Ginoi peqosuHn — 0,28+0,03 mMm2.
Cnig Big3HaunTK, WO HaMW BCTAHOBMEHI BapiaHTU 3MiH
3BMYHOI Tonorpadii 6inoi pe4oBMHM TPYAHMX CErMeHTiB
aHeHuedana y 3B’A3Ky i3 BpomkeHumMmn aedopmaLismm
CMMHHOTO MO3KY (puc. 7).

MonepeyHnii po3mMip CIHHOTO MO3KY Ha piBHi nomne-
PEKOBO-KPKOBOrO CTOBLUEHHA — 1,7+0,1 MM, nepea-
HbO-3aHi poamip — 1,4+0,1 mm. 3aranbHa nnowa cipoi
peyoByHY aopiBHioBana 1,10+0,02 Mm2. Y nepeaHix porax
cchopmoBaHi ABi rpynu HempoHHUx komnnekcis: MHK i
BHK, siknin yTBOpEHWI TpbOMa OKpeMUMM rpynamu: nepes-
Hbo-6iuHe (MBA), 3apHbO-6iuHe (3B4), 3a3aaHbO-6iuHE
aapa (33bA) (puc. 1). B ogHoMy BuNagKy BCTaHOBUMK,
wo BHK cknagascs 3 aox rpyn: MNBA 1a 36A. Y cepen-
HbOMY nrowla HerpoHa BHK ctaHoeuna 375,2 + 12,4 Mkw2.
Anpa HelipobnacTis eninconoaioHoi dhopmu, NOPIBHSHO
BENUKi Ta po3TallOBaHi B LEHTPI KNITUHU. Y HalGinbLL
OnepeHLioBaHNX HEMPOHIB BUPAXEHWI akCOHanbHUIA
ropGoK i3 OBrMM akCOHOM i KOPOTKUMM, criabko po3rany-
XeHummn geHaputamu. CepeaHs nnola sapa HelpoHa —
121,6+4,1 mkm?. HelipoHn 3364 BigpisHAOTLCS OeLlo
MEHLLMM po3mMipamu, hopmoto. Takox 4o 0CoGnMBOCTEN

Puc. 2. (A): HeipoHHMiA KOMNNEeKe
nepeaHix poriB KPYKOBIX CErMeHTIB
i KNA. Mematokcunin-eoauH. x100.

(B): pyxoBi HelipoHw. MemaTokcumiH-
€03mH. x400.

(B): BincyTHicTb nponidepaviii HCK
y HelipoeniTenii. Ki-67. x400.

(): 3anmwkm BonokoH Pl HaBkono

HelpoeniTenito 36epiraloTb BOTHM-
LeBwi xapakTep. BimeHTuH. x400.
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popMyBaHHSI LIbOrO HEMPOHHOIO KOMMIIEKCY BAPTO Mpuny-
YUTW BENUKY KiNbKICTb HEMPOHIB, KOTPI MOro CKraaatoThb.
CepefHe 3Ha4YeHHs MNOLLi TaknxX HEMPOHIB JOPIBHIOBANO
324,5+12,0 mkm2. Agpa chepryHoi hopmu Ta poaTaLuo-
BaHi NepeBaxHo B LEHTPI kniTvHu. Mnowa sapa Henpo-
Ha — 118,7+3,5 MKMW?.

CepenHs nnowa HCK — 359+1,1 mkm?. Y cepeg-
Hbomy nnowa HLL — 0,006+ 0,001 mm?, Lo Big 3aranbHoi
nroLwi cipoi pevosuHm cTaHoBuino 0,6 %. CnocTepiranocs
BUTOHYEHHS Ta «30igHINiCTbY KNiTMHaMK BivHoi Ta Jop-
3anbHoi YacTuHu HLL. 3aransbHa nnowwa 6inoi pevyoBrHM
popieHioBana 0,77+0,02 Mw?.

MonepeyHnin poamip CIMHHOMO MO3KY Ha piBHi Kpu-
xoBux cermeHTiB — 1,05+0,03 MM, nepenHbO-3aaHin
poamip — 0,931£0,08 mm. lMNnowa cipoi pevyoBuHK B ce-
penHbomy aopieHioBasna 0,51+0,02 Mm2. Y cipiil peqoBuHi
YiTKOrO OKPECIEHHs NepeaHix abo 3agHix poriB HEMaEe.
HenpoHHWI komnnekc nepeaHix poriB po3TaLloBaHUN
Ha BepXiBLii Ta Nodiny Ha OKpeMmi rpynu He mMae (puc. 2).
CknapaeTbes 3 7-8 HEMPOHIB Pi3HOro po3Mipy Ta CTyneHs
AndbepeHuitoBanHHs (puc. 2). CepeHs NnoLa HempoHa —
228,4+7,1 mkm?. Sopo eninconogi6Hoi doopmu. CepeaHs
nnoLya siapa ctaHosuna 54,1+ 1,5 mkm2. Big Tina HelpoHa
BiAXOASATb KOPOTKi TOHKI aKCOHM Ta JOBri NOTOBLLEHI AeH-
LPUTH, KOTPi MatoTb criabke po3ranyKeHHs.

Y BiuHiil NPOMIXHIN PEYOBUHI PO3TALLOBYETLCS KpW-
xoBe napacumnatuyHe sapo (KMA) (puc. 2), ske npen-
CTaBMEHe YUCENbHUMM, BIQHOCHO APIGHUMYU KIiTUHaMMU.
CepefHs nnola Takoro HeiipoHa — 79,4+2,5 MkM2.
Appo eninconogitHoi dopmu. CepeaHs nnowa sapa —
37,2+1,2 mkm2. Big Tina HelpoHa BiAXOAWTbL KOPOTKUIA,
TOHKWIA @KCOH | KOPOTKi, TOHKI AEHAPUTH, L0 MatoTb criabke
pO3ranyXeHHsl.

Y cepegHbomy nnotia HCK HelipoeniTenito JopiBHIO-
Bana 25,2+1,7 mkm?. Mnowa HLLU — 0,008 +0,002 MmMm?, Lo
Bif, 3ararnbHOi Mol Cipoi pevoBuHM cTtaHoBuo 1,6 %.
MoTpi6HO BigaHaumMTw, WO 3aranom BinbyBaeTbcst «30ia-
HinicTb» HCK HLL. Mnovwa 6inoi pevoBuHy — 0,27 £0,02 mm?.

[ani wopo ocobnueocTeii nepebiry npowecis npori-
epauii HCK HLL cermeHTiB BKasyoTb Ha Te, LLIO MITO3U
HCK npakTtuyHo He BinbyBatoTbest, abo y BeHTpanbHil, abo
[0p3arbHil YacTUHI BU3HAYa€eTbCs 1 NOCTMITOTUYHA KITiTK-
Ha (puc. 2). OuiHtotoumn ekcnpecito Ginka-nponicepadii y
HemrpoeniTenii CerMeHTIB CMIMHHOTO MO3KY aHeHuedanis
3a HaniBKiNbKiCHO LUKAmNo, Cria BiA3HA4MTH, IO BOHA
HabnmkaeTbea 7o 0 %. OgHak y nepefHix porax, Sk 3aKo-
HOMIpHICTb, 6insa po3TallyBaHHS HEPOHHUX KOMMNEKCIB
TPannAoTbCA MOOAMHOKI MITO3U MianbHUX KNiTUH. Y
KinbKiCHOMY BiHOLLEHHI B NepefHix porax npopearysano
1,5 % rnianbHWX KNiTWH, y 3aaHix porax — 0,6 %. Mponide-
pauii HeipoHiB y KLU He BCTaHOBNEHO.

Ekcnpecisi BimeHTUHy HaBkono HLLU mae BorHuLeBwii
XapakTep i He Mae 3BUYHOI papianbHOi CnpsMOBaHOCTI
(puc. 2). 3aranom excnpecisi BimeHTuHy y MLL i KLU cno-
CTepiraeTbCs cnabka, 1 TinbKW Ha MeXi MiX nepeaHiMm Ta
3aHiMV poramMu He3HaYHa KinbKiCTb BOIIOKOH Mae pagiarb-
HWUIA HanpsM i NOCePenHIo eKCMPECIt0 BIMEHTUHY, B3AOBX
SKMX PO3TALLOBYHOTLCA IMio- Ta HelipobnacTu (puc. 2).
BonokHa P, koTpi 36epiratoTb pagianbHuii Hanpsm, MakoTb
nepepvBYacTui xig.

BigHocHO cunbHa ekcnpecis cuHanTogi3nHy Bif-
3Havanacs y MLU. MocepenHs ekcnpecis cMHanTo-
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tisuHy cnoctepiranacsa y KLU, — kpim knuHonogiGHmnx
MyykiB, Aie BCTAHOBMNEHA MOPIBHSHO crnabka eKkcnpecis,
LLIO CBiAYMTb NpO criabky MieniHizaLlito BOMOKOH NPOBIAHNX
LUNAXIB.

lMopiBHATW pesynbTaTi, WO OTpUManu, 3 aHamno-
MYHUMU JOCTIMKEHHAMMW HE BOANOCS, OCKINbKW Taki B
LOCTYMHWX [Xepenax HayKoBOi niTepaTtypu BiACYTHI.
HaykoBLi nepeBaxHO B LIbOMY HanpsiMi AOCTIAXYOTb
YaCTOTY, NOLUMPEHHS Ta eTIONOriYHi (haKTOpy BUHWKHEH-
HS aHeHuedanii y pisHux perioHax csiTy [8,11], a Takox
NPUAINSIOTL yBary BUBYEHHIO BMNMBY QOONIEBOI KUCIOTK
Ha BUHWKHEHHS AeheKTiB HEpBOBOI TPYOKM [12] | noeaHaHi
aHomanii po3sutky [9].

BuUcHOBKU

1. JoBxnHa cnnHHOrO MO3Ky aHeHuedanis 17-18
TUXKHIB BIANOBIAAE OOBXMWHI CMMHHOMO MO3KY NIOAIB
11-12 TwxkHiB, pewwTa MakpOMETPUYHNX NapaMeTpiB —
8-9 TuxHiB.

2. Y rpyaHuX cermeHTax — ManogmdepeHLiiosaHi 6id-
Hi poru, y NonepeKkoBuUX — BiIHOCHO cnabo OKpecnoeTbCS
MexXa MK nepefHimMu Ta 3agHiMU poramu, y KpUKOBUX —
AudepeHLitoBaHHs Ha nepeaHi Ta 3adHi porv BiACYTHE.
BcraHoBneHi 3HauHi Aedhopmallii 6inoi pe4oBuHmM, 0cob-
NVBO FPYAHWX CErMEHTIB.

3. BiYHWi HEepOHHWI KOMMNEKC NepenHix poris
LUIMAHUX CETMEHTIB CKNadaeTbCs 3 ABOX rpyn. biyHui Hen-
POHHWI KOMNIEKC NepeHix poriB NoNepekoBUX CErMEHTIB
CKnajaeTbesl 3 TPLOX rpyn. HelpoHHi komnnekcu npea-
CTaBMneHi HeyncneHHMMK, cnabo audepeHuinoBaHMm
HeyipoHamu. Y rpyaHNX cCerMeHTax BiACyTHE rpyaHe Sapo.

4. Ekcnpecis Ki-67 y HelpoeniTenii cermeHTIiB 3a
HaniBKiNbKICHOK Lukanot Habnmkaetsea Ao 0 %. Mpote
B nepepHix porax 6insg posTallyBaHHA HEVPOHHWX KOM-
MNEKCIB TPannsoTbCS MOOANHOKI MITO3M MianbHUX KMITUH.
Y kinbKicCHOMY BiHOLLIEHHI B epeaHix porax npopearysano
1,5 % rnianbHux KNiTH, y 3agHix porax — 0,6 %.

5. Ekcnpecis BIMEHTUHY HaBKOMO HewpoeniTenito
Ma€e BOTHULLIEBWI XapaKTep, a BOMOKHA pagianbHoi miii
HEe MatoTb 3BMYHOI pajianbHOi CNpsIMOBAHOCTI. 3aranom
€eKCrpecist BIMEHTVHY B MaHTIiHOMY Ta KpanoBOMY Lapax
crocTtepiranack crabka.

6. MomipHa ekcnpecis cuHanTodianHy BiA3Ha4anach
y KpanoBoMY LUapi, — KpiM KNUHOMOAZIOHMX nyykiB, ae
BCTAHOBNEHA BiAHOCHO crnabka ekcrpecis, Lo CBiAYMTb
npo cnabky MieniHisaLjto BONOKOH NPOBIZHUX LUMSXIB.

MepcnekTMBM nopanbWMX AochnigXeHb nepea-
6ayaloTb BCTAHOBMEHHS 3aKOHOMIPHOCTEN PO3BUTKY
CMVHHOTO MO3KY MIOAVHM B MpeHaTanbHOMYy MepioAi i3
3aCTOCYBaHHSAM iMYHOTICTOXIMIYHWUX METOAWK i NOPIBHSH-
HS OaHuX, WO OTpUManu, 3 aHamnoriyHMmm y nnogis i3
manbgopmaLismu.
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MeTa po60Tu — BCTaHOBWTU OCOBMMBOCTI aCTEHIYHOrO CUHAPOMY Y XBOPUX Ha LykpoBuwid giabeT (L) 2 Tuny y kniHiyHOoMy Ta
MeaVKO-NICUXOMNOTiYHOMY KOHTEKCTI.

Matepianu Ta metogu. Obctexunu 543 nauieHTw, siki xgopi Ha LU 2 Tuny. Mepuy knikiyHy rpyny (KM-1) ctaHoBunm 57 xsopux
Ha LI 2 Tvny nerkoro CTyneHs TskocTi; cepeHin Bik y rpyni — (51,80 +1,28) poky. dpyry kniHiuy rpyny (KI-2) craHoBum 312
oci6, ki xBopi Ha LI 2 Tuny cepeaHbOoro cTyneHs TsHKKOCTI; cepeHin Bik y rpyni — (55,10 1,12) poky. TpeTto KniHiuHy rpymny
(Kr-3) cranoBunm 174 xsopi Ha L 2 Tvny BaxKkoro CTyneHst TSHKKOCTi; cepegHii Bik — (61,80+0,85) poky.

MeToam AoCnimKEHHS: KNiHIKO-aHAMHECTUYHUI, KMiHIKO-NCUXONAaTOMOriYHWIA, CTaTUCTUYHWIA.

PesyniraTu. AcTeHiyHuii cuiapom Busisunmn B 52,30 % xsopux Ha LI 2 Tvny Ta 3a 4acToToro NOLUMPEHOCTi NoCigas TPeTe MicLie —
Micnst NCUXOOPraHivHOro Ta AMCCOMHIYHOTO CMHAPOMIB. BCTaHOBREHWI BIPOTiAHMIA NPSIMUI KOPENSALINHWIA 3B’A30K aCTEHIYHOrO
cuHapomy Ta ctynens TskkocTi LU 2 tuny (r=0,68, p<0,05). ®aktopamu puanky BUHUKHEHHSI aCTEHIYHOMO CUHAPOMY Y XBOPUX
Ha L 2 Tuny By cepepHin i Tsokkwia cTyniHb LI 2 Tuny, oxumpinHs, OEM, XpoHidHa cepueBa HeqocTaTHICTb. BctaHoBneHi npsami
KOpensiLiiHi 3B's3K1 aCTEHIYHOTO CUHAPOMY 3i cTyneHeMm TsbkkocTi LU 2 Tny, a Takox koMopBiaHO COMaTMYHO NaTonorieto.
BusisneHo gominyBaHHs B KI'-1 i KI'-2 Takoro KOMNoHeHTa acTeHii, SIK «NCUXiyHa acTeHist», ToAj K KOMMOHEHT «i3nyHa acTeHisy»
csiraB JOMiHYtUMX 3HaYeHb Tinbku B KIM-3.

BucHoBku. locnignnm ocobnmneocTi acTeHIYHOMo CHAPOMY Y XBOpUX Ha LI 2 Tvny Ta BCTaHOBWIIM YacTOTY MOro 3ycTpiyanb-
HOCTi cepeq AOCTiAKyBaHOTO KOHTUHIEHTY. BCTaHOBNEHO KOpPenALiiHi 38’3k aCTEHIYHOMO CUHAPOMY 3i CTyneHeM TspkkocTi LI
2 TMNy, a TaKOX CYMyTHLOIO COMAaTUYHOIO Matonorieto. [loBeAeHNin opraHivH1in reHes acTeHiHHOro CMHApOMy y XBopux Ha LI 2
Tvny. Po3LmpeHe ysIBNEHHS MPO eTanHiCTb PO3BUTKY aCTEHIYHOTO CUHAPOMY Y XBopux Ha LI 2 Tuny.

0co6eHHOCTH aCTEHUUECKOro CUHAPOMA Y 60AbHBIX caxapHbiM AuabeTom 2 TMNa
B KAMHUYECKOM U MEeAUKO-NCUXONOTUYECKOM KOHTEKCTE

B. B. UyryHoB, O. B. TkaueHko, H. B. AaHureBcKkas

Llenb paGoTbl — yCTaHOBUTL OCOBEHHOCTY aCTEHMYECKOro cuHApoMa Y BonbHbIX caxapHeim Anabetom (CI) 2 Tvna B KNnHK-
4eCKOM M MeMKO-TCHXONOTMYECKOM KOHTEKCTE.

Matepmanbi u metoabl. O6cnenosaro 543 bonbHbix C1 2 Tuna. Mepsyto knuHrueckyto rpynny (KM-1) coctaBunm 57 6onbHbix CLL
2 Tna NErkom CTeneHm TsHKeCTu; cpenHuin BospacT B rpynne — (51,80+ 1,28) roga. Bropyto knuHudeckyto rpynny (KIM-2) coctasunm
312 6onbHbIx C[l 2 TMna cpefHeii CTeNeHn TSeCTW; cpeaHnii BospacT B rpynne — (55,10+1,12) roga. TpeTbto KNMHUYECKYIo
rpynny (KI'-3) coctaBunu 174 6onbHbix CL 2 TMna TSHKENON CTENeHM TSKECTUW; cpeaHui BospacT B rpynne — (61,80+0,85) roga.

Metozp! nccnenoBaHNst: KIMHUKO-aHAMHECTUHECKUI, KMMHMKO-NCUXONATONOMMYECKUiA, CTaTUCTUHECKUI.

Pesynbratbl. AcTeHndeckuii cuHapom Beisensncs y 52,30 % 6onbHbix C 2 Tuna v no YacTtoTe pacnpocTpaHEHHOCTM 3aHMan
TPeTbe MECTO — MOCIE NCUXOOPraHUYECKOTO U AVCCOMHUYECKOTO CUHAPOMOB. YCTaHOBMEHa NpsiMasi KOPPENsiLMOHHas CB3b
acTeHWYeckoro cuHapoma u crenenm Tsokect CL 2 Tuna (r=0,68, p<0,05). dakTopamu pucka BO3HUKHOBEHWS aCTEHNYECKOTO
cuHgpoma y 6onbHbIx CL 2 Tvna 6binn cpeaHss n Tsxénas crenedb CL 2 Tuna, oxupenune, 301, XxpoHnyeckas cepaeyHas
HeJoCTaToMHOCTb. BhisiBneHo gomuHmpoBaHrue B KI-1 1 KI'-2 Takoro KOMMOHEHTa aCTeHWH, Kak «Ncuxuyeckas acteHus», Toraa
KaK KOMMOHEHT «u3nyeckas acTeHus» JocTuran AOMUHUPYIOLLMX 3HaYeHWi TonbKo B KI-3.

BbiBoAbl. VccnenoBaHbl 0COBEHHOCTM acTEHNYECKOro crHapoma y 6onbHbIX CLl 2 TMna u ycTaHoBReHa YacTtoTa ero BCTpe-
4aeMOCTM CpPeay UCCReLyeMoro KOHTUHIEHTA. YCTaHOBIEHbI KOPPENSALMOHHBIE CBS3M aCTEHUYECKOTO CUHAPOMA CO CTENEHBIO
Tskectn C 2 Tvna, a Takke COMyTCTBYHOLLE COMaTNYecKon natonorveit. [lokazaH opraHn4eckuii reHe3 acTEHUYECKOTO CUH-
apoma y 6onbHbix CL 2 Tvna. PaclumpeHbl NpeacTaBneHus 06 3TanHoCTU pasBUTUS aCTEHNYECKOro cuHapomMa Y BonbHbIx CL
2 Tvna.

Peculiarities of asthenic syndrome in patients with diabetes mellitus type 2
in the clinical and medical-psychological context
V. V. Chugunov, 0. V. Tkachenko, N. V. Danilevska

Aim - to determine the peculiarities of asthenic syndrome in patients with diabetes mellitus (DM) type 2 in the clinical and
medico-psychological context.

Materials and methods. 543 patients with DM type 2 were examined. The first clinical group (CG-1) consisted of 57 patients
with DM type 2 of mild severity; the average age in the group was (51.80+1.28) years. The second clinical group (CG-2) was
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made up of 312 patients with DM type 2, moderate severity; the average age in the group was (55.10+1.12) years. The third
clinical group (CG-3) included 174 patients with DM type 2, severe degree of severity; the average age in the group was (the
61.80+0.85) years.

Research methods: clinical-anamnestic, clinical-psychopathological, statistical.

Results. Asthenic syndrome was detected in 52.30 % of patients with DM type 2 and by the frequency of prevalence it ranked
third — after dyssomnia and psychoorganic syndromes. A direct correlation of asthenic syndrome and the severity of DM type
2 (r=0.68, p<0.05) was established. Risk factors for the occurrence of asthenic syndrome in patients with DM type 2 were
moderate and severe degrees of DM type 2, obesity, discirculatory encephalopathy, heart failure. In CG-1 and CG-2 the
dominance of such a component of fatigue as «mental fatigue» was revealed, whereas the «physical fatigue» component has
reached dominant values only in CG-3.

Conclusions. The peculiarities of asthenic syndrome in patients with DM type 2, and the frequency of its occurrence among
the investigated population were studied. Correlation of asthenic syndrome with severity of DM type 2 and concomitant somatic
pathology were established. Organic etiology of asthenic syndrome in patients with DM type 2 was proved. Understanding of

the stages of asthenic syndrome development in patients with type 2" DM was extended.

Llykposuii giabet (L) 2 TNy nocigae ogHe 3 NpoBigHmnx
MiCLib B €HAOKPVUHOMOTIYKIil NpakTuLi. Moro nowwmpeHicTs
carae 6-9% cepeq ycboro HaceneHHs CBiTy Ta Maixe
90 % cepeq ycix xsopwx Ha LI [1,2].

LLnpoka npeacTaenenictb cepen xsopux Ha LI 2
TNy komopBigHOoi, B TOMy Yucni ncuxivHoi, natonorii
3HaYHO OBTSXKYE MiKyBarnbHUIM NPOLIEC, @ TAKOX 3HUKYE
TepaneBTUYHY W coujanbHy ajanTauilo Ta SKiCTb XUTTS
xBopuX. OOHUM i3 NOLIMPEHNX MCUXOMATOMONYHNX MPO-
SBiB, WO € cynyTHIM LI 2 Tvny, € acTeHiYHUin CUHAPOM.
CyyacHi ysBNeHHs! LLOAO 1Ooro reHedy Ta 0cobnmeocTen
CTPYKTYPU HE € BU4EPMaHNMK, LLIO 3yMOBITHOE HEODXIAHICTb
MoZarnbLUIOro MOro AOCHIMKEHHS 3 METOK BCTAHOBMEHHS
0cobnMBOCTEN CTPYKTYpU Ta KOMOPOIAHOCTI, a Takox
BU3Ha4YeHHs1 hakTopiB amnnidikauii Ta eksauepbali
[3-6].

Merta po6otu

BcTraHoBWTY 0COBNMBOCTI aCTEHIMHOMO CUHAPOMY Y XBOPUX
Ha L 2 tuny y kniHiYHOMY Ta MeauKO-NCUXonoriyHoMy
KOHTEKCTi.

Marepianm i meToan AOCAIAKEHHA

Ha 6asax KY «3anopisbka Micbka KniHiYHa nikapHs
Ne 10» Ta KY «OBnacHui KniHiYHUi eHOOKPUHOMOTIYHUIA
avcnaHcep» 30P 3a ymoB ycBifoMneHoi iHhopMoBaHoi
3roay 3 AOTPUMaHHSAM NPUHLMMIB GiOeTVKM Ta JEOHTOMOTIi
3aicHUNM 06CTEXEHHS NaLlieHTIB, siki xBopi Ha L 2 Tuny
Ta nepebyBany Ha nikyBaHHi (543 xBopi). CepepHil Bik —
(56,20+0,65) poky.

Kputepii BukniovernHs: LU0 1 Tuny, BTOPUHHWUIA
LA, recrauinHui L, naHkpeaTekToMis, HasBHICTb
MaKpOCYAWHHUX YCKNaAHEHb (FOCTPUiA KOPOHAPHUI
CUHOPOM, iHapKT miokapaa, iHCYNbT, XpPOHi4Ha cep-
uesa HegocTtaTHicTb (XCH) -V dyHKuioHanbHoro
knacy (®K), weuakictb knyboukoBoi dinbtpadii (LUKP)
<30 mn/xs (3a dopmynoto CKD-EPI), nponideparms-
Ha piabeTnyHa peTuHonatis, CUHAPOM AiabeTnyHoi
cTonu.

MauieHTiB NogiNuMIM Ha TP rpynu 3a CTyNEHeM Tsxk-
kocti L. Mepwy kniHiyHy rpyny (KM-1) cranosunmu 57
XBOpUX Ha LI 2 Tuny nerkoro cTyneHs TsHKKOCTI y ¢hasi
KOMMeHcaLii, siki npoxoannn ambynatopHe ikyBaHHS,
cepea Hux — 30 XiHOK i 27 YONOBIKiB; CepeaHin BiK y
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rpyni — (51,80+1,28) poky. Opyry kniHiuHy rpyny (KI-2)
craHoBumm 312 oci6, Aki xsopi Ha LI 2 Tuny cepenHboro
CTYNeHst TSHKKOCTi Yy ¢hasi cybkomneHcaluii, nikysanucb
y cTauioHapi; ceped Hux — 160 xiHok i 152 YonoBiku;
cepepHii Bik — (55,10+1,12) poky. TpeTto KniHiYHy rpyny
(KI-3) cranoBunu 174 xBopi Ha LI 2 Tuny Baxkoro CTy-
MeHs TSHKKOCTI y pasi cybkomneHcaLi, ski nikysanucb y
cTauioHapi; cepe HUX — 98 XiHOK i 76 YoMnoBiKiB; cepenHii
Bik — (61,80+0,85) poky.

TpuBanictb 3axsoptoBaHHs B nauieHTiB KM-1 cta-
Hosuna 3-10 pokis, y cepeaHbomy — (7,89+0,26) poky.
TpuBanictb 3axBoptoBaHHs cepen ocib KIr-2 — 3-19
pokiB, y cepeaHbomy — (11,21+1,62) poky. Tpusanictb
3axBOPIOBaHHSA B nauieHTiB KI-3 craHoBuna 7-27 pokis,
y cepeaHbomy — (17,37 £2,81) poky.

MeTtoamn mocnigkeHHs: KniHiko-aHaMHECTUYHWIA, KIi-
HiKO-NCMXOMNAaTONOTNYHUIA, CTATUCTUYHWI.

Y pamkax ncmxogiarHOCTUYHOrO AOCRIAKEHHS BU-
kopucToByBanu «Cy6’eKTVUBHY LUKamMy OLHKM acTeHii»
(MF1-20, E. M. Smets et al., 1994) ana Bu3HAYEHHS
HasIBHOCTi B KOHTWUHIEHTIB aCTEHIYHUX CTaHiB.

[lnsa cTaTMCTMYHOrO ONpaLkoBaHHs AaHKX BUKOPUCTO-
ByBanM METOAM KMiHIYHOI, ONUCOBOI Ta MaTeMaTUyHOI
CTaTUCTWKN (BU3HAYEHHS CepefHboapuPMeTNYHNX
3HaYeHb i CTaHOaAPTU30BAHOI MOMUITKM cepeaHboro M+m
[N KiNbKICHAX AaHWX | MegjiaHn Ta MiXXKBapTWUIIbHOMO po3-
maxy Me (Q25; Q75) ans nokasHuKiB, LLIO OLHIOBANUCh y
6anax, ramma-kputepin NyameHa—Kpackena — r, kputepii
ManHa-YiTHi — U).

Pe3yabTaTi Ta iX 06roBopeHHs

ACTeHi4HWIA CMHAPOM BUABNABCA Y GiMbLL HiX Y MOMOBUHN
xBopux Ha LI 2 tuny (284 ocobm — 52,30 %), sikux obeTe-
Xunu, Ta ByB TPETIM 3a YaCTOTO 3yCTPiYanbHOCTI cepes
YCiX NCUXONaTONOriYHNX CUHAPOMIB, L0 AiarHOCTOBaHi y
xBopwx Ha L 2 Tuny (puc. 1).

OpHak Big3Ha4anacb AMHamika 3MiH 4acToTu 3yCTpi-
4arnbHOCTI aCTEHIYHOTO CUHAPOMY 3anexHO Bifj CTyNeHs
TaxkkocTi LI 2 Tuny. Tak, y xBopux KI-1 acteHiyHwii
CVYHOPOM Bi3Ha4aBCs B MiHIMarbHOI KinbKOCTi NaLieHTiB
(3 xBopi — 5,26 %), Tomi sk y KI'-2 — Bxe y 126 xBopux
(40,38 %), aB KI'-3 —y 155 (89,08 %). ®akTnyHo crnocTe-
piranacb AuHamika 4actoTu 3ycTpivanbHOCTi aCTEHIYHOrO
CVMHOPOMY 3amnexHo Bia cTyneHs TspkkocTi L 2 tvny, wo
[ano 3Mory BCTaHOBMWTY BipOTiAHWIA NPSIMUIA KOPENALIHUIA
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acTeHiYHni

TPUBOXHWUIA

oBiuHNin |:|

icTepuyHmin

[AenpecuBHUn |:|
[]

iNOXOHAPUYHMIA |:|

[INCCOMHIYHNIA

NCyUXoopraHivHuii
BiACYTHICTb
NCUXONaTONOMYHNX
nopyLueHb

Puc. 1. YacToTa 3ycTpidanbHOCTi NCUXONATOMOrYHNX CUHAPOMIB cepea xBopux Ha LI 2 tuny,
Akux obcTexunu.

TWYHO-OPIEHTOBAHWX TEPANEBTUYHUX HANPAMIB ANS ioro
HiBenoBaHHS.

70

60 [aHi ncuxogiarHOCTUYHOIO AOCNIMKEHHS NATBEPAXKY-
. 50 Banv AaHi KniHiKO-NcKUXxonaTonoriyHoro 00CTEXeHHs: 3a
& 40 TectoM MFI-20 nposiBu acteHii y 284 xsopux (52,30 %)
i 30 fJocsranu piBHA acTeHIYHOro CUHOPOMY, Y peluTn 259

20 xBopwx (44,42 %) BMABNANMCL Ha LOCWHAPOMANbHOMY

18 O PiBHi, NPOSIBMSOYMCL OKPEMUMU CUMMTOMAaMM Ta CUMII-

TOMOKOMMIIEKCAMY.

3aranbHa KBaHTUIKALiS NOKa3HWKIB acTeHii 3a
Tectom MFI-20 HaBegeHa B mabnuui 1.

MpocTexyBanacb npsma 3anexHicTb BMPa3HOCTI
aCTeHIYHMX MPOSBIB Bi CTyneHs TspkkocTi L 2 Tuny.
Mpy UbOMY TaKWA KOMMOHEHT AaCTEHIYHOMO CUHAPOMY,
AK «MCUXiYHA aCTEeHis», He MaB BiPOrigHMX BigMiHHOCTEN
3anexHo Bif, rpyny AOCTIMKEHHS, B YCIX rpynax Aocsratoum
BMCOKWX Ganis, ToAi SK peluTa KOMMOHEHTIB HabyBanu
TeHAeHUii 0o GinbLUoi BUpa3HOCTI B Mipy NporpecyBaHHs
ua 2 tuny (puc. 2).

2
’ MpuBepTaB yBary piBeHb BUPA3HOCTI acTEHiYHOI
15 —— 3aranbHa acteHis CYMMNTOMATVKX, LLO Marna BigMIHHOCTI 3amnexHo Bifg, CTy-
- 3HinKeHa aKTVBHICT nens TspkkocTi LU 2 tuny. Tak, y KI'-1, KI'-2 BupasHictb
8 10 —k— 3HKenHs MomBaLi aCTeHIYHOTO0 CMHAPOMY Aocsiranach nepefyciM LUsXoM
Pisnira acteri TaKoro 1 oro KOMMOHEHTA, K NcyxivHa acTeHis (8 (7;8) 1 8
5 =¥~ McuxiyHa acTeist

2 3
KriHiYHi rpynm

Puc. 2. [lnHamika 3miHW BUPa3HOCTi KOMMOHEHTIB acTeHii 3anexHo BiA CTyneHs TskkocTi LI 2 Tuny.

3B’A30K aCTEHIYHOr0 CYHAPOMY Ta CTyneHs TshkkocTi LI
2 iny (r=0,68, p<0,05).

Tako CTano MOXIMBUM BCTAHOBWTUN NPSIMi KOPENALin-
Hi 3B’13KM Mik aCTEHIYHM CUHOPOMOM i psiAoM koMopbia-
HUx L 2 Tuny comatnyHnx Natonorin: oKMpiHHAM 1-2 CT.
(r=0,77), XCH I-Il cyHkuioHansHoro knacy 3a NYHA
(r=0,94), pucumpkynsatopHoto eHuedanonatieto (JEM)
I-l cT. (r=0,91) (p<0,05).

Omxe, hakTopamu pU3NKy BUHUKHEHHSI aCTEHIHYHOTO
cuHapomy y xBopux Ha LI 2 Tuny € cepenHin i Tsxkui
cTynibb LA 2 Tuny, Wwo noegHaHun 3 oxupiHaam, OEM,
cepueBoto HegocTaTHicTio (p<0,05).

HasBHi npami kopensuiiHi 3B’A3KM acTeHi4YHoro
CUHApoMmy 3i cTyneHem TsbxkocTi LI 2 Tuny, a Takox
KOMOPOIAHOK COMATUYHOK NATOMNOriEld OOBOASATb Oro
OpraHiYHU reHes i 3yMOBMIOKTL YNPOBaMKEHHS COMa-

(8;19) 6anis BignosigHo, p<0,05), Toai sk y KI'-3 6ynm pis-
HOMIPHO 3aryyeHi BCi KOMMOHEHTW aCTEHIYHOTO CUHAPOMY
3 JoMiHyBaHHsAM isnyHoi (20 (19;20) H6anis) acTeHi, Wwo
PO3LUMPIOE YABMEHHS NPO ETANHICTb PO3BUTKY aCTEHIMHOMO
cuHapOMY Yy xBopux Ha LU 2 Tuny, 3rigHO 3 kUMK acTeHiuHa
CMMMTOMAaTUKa MEPLLIOYEProBO MPOSIBNAETLCA MCUXIYHO
aCTeHiero, a Bxe 3rofoM A0My4aeTbest (Ri3NYHUIN KOMMOHEHT.

BucHoBKuM

Y poboTi gocnimkeHi Ta BCTaHOBMEHI 0COBNUBOCTI
acCTeHIYHOro cuHApoMy y xBopux Ha LI 2 Tuny y KniHiy-
HOMY Ta MEeZMKO-NCUXOONYHOMY KOHTEKCTI.

1. BcTaHoBunm, WO acTeHiYHNI CUHAPOM 3a YacTo-
TOK MOLUMPEHOCTI cepen obCTexernx xsopux Ha LA 2
TWMy nocigas TpeTe Micle — MiCns NCUXoOopraHiyHoro Ta
[UCCOMHIYHOTO CUHAPOMIB, i BUSBNABCS y OinbLue HixX
MOSOBMHYM XBOPUX Ha LI 2 Tvny.

2. BctaHoBunu, WO aktopamy pusnKy BUHUKHEHHS
acTeHIYHOro cuHapomy y xsopwx Ha LI 2 Tuny e cepepHin
i TSOKKWA cTyniHb LI 2 Trny, Wo noeaHaH1M 3 OXUPIHHAM,
[OEM, XCH.

3. [loBedeHwWii OpraHiYHUiA reHe3 acTeHiYHOro CHH-
Apomy y xsopux Ha LI 2 Tuny, wo nigTeepmpxysanock

Tabnuus 1. OcobnmBoCTi CTPYKTYpW acTEHIYHUX CTaHIB y xBopux Ha L 2 Tuny, skmux ob6cTexunu, 3a Tectom MFI

AcTeHis Ipynu pocnimkeHHs U

(n=543)

Kr-1 Kr-2 Kr-3 Kr-1i Kr-2 Kr-2 ta Kr-3 Kr-1iKr-3 p

(n=57) (n=312) (n=174)

6anu Ganu 6anu
3aranbHa acteHis 5(5:5) 6 (5;19) 19 (19;20) 4505,50 10289,00 405,50 <0,05
3HIKEHa aKTUBHICTb 5(4,5) 5(519) 19(19;19) 9185,00 18705,50 24708,50 <0,05
3HIKEeHHs MoTMBaLil 5(55) 7(519) 19 (19;19) 10946,00 17,5682,50 20712,50 <0,05
®isnyHa acTenis 4(4:5) 6(6;18) 20 (19;20) 836,00 8343,50 57,00 <0,05
McuxiyHa acTeHis 8(7;8) 8(8;19) 19 (19;20) 4590,50 12872,00 581,50 <0,05
3aranbHuit piBeHb BIPa3HOCTI 27 (25;28) 30 (30;94) 96 (95;98) 1490,50 10387,00 102,00 <0,05
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HasIBHICTIO NPSAAMUX KOPENSLIMHUX 3B’A3KIB aCTeHiYHOro
CUHApoMY 3i cTyneHem TsxkkocTi LU 2 Tuny, a Takox
KoMopbigHOK COMaTUYHOK NaTOMOTIEHD.

4. Po3wmpeHe ysBAEeHHS NpO eTanHiCTb PO3BUTKY
acTeHiYHOro cuHapomy y xeopux Ha L 2 tuny, wo
niaTBepmKyBanocs AomiHyBaHHaM y KI-1 i KI'-2 takoro
KOMMOHEHTAa acTeHil, Ik «NCcKXiYHa acTeHisy, Todi K KOM-
MOHEHT «(Pi3NYHa acTeHisa» caraB JOMIHYYUX 3HAYEeHb
Tinbku y KI-3.
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EHTepoBipycHi iHbeKLji Binpi3HAOTLCA 3HAYHMM NOMIMOPI3MOM KIiHIYHMX NPOSIBIB. BNpoBamkeHHst 0OCTaHHiIM YacoMm nonimepas-
HOI NaHLIroBoi peakLii Ans eTionoriYHoro NigTBEpIKEHHS AiarHo3y 3yMOBWITO HEOOXIAHICTb NEBHOMO NEPErNSAAY Ta YTOYHEHHS
KNiHIYHWX NPOSIBIB 3aXBOPIOBaHHS, SiKi acoL|iioBaHi 3 okpeMUMM 36yaHVKaMK el iHdbeKLii.

MeTa po6oTu — npoaHanisyBaTu cy4acHi AaHi HayKoBOI niTepaTypy LoAo 0cobnnBoCcTel NPosiBiB EHTEPOBIPYCHOI iHGbeKLii y
B3aEMO3B’A3KY 3 ETiONOMYHUM YUHHUKOM.

Ornsig haxoBoi nitepaTypy 34INCHEHUIA Y pamMKax BUKOHAHHSI BiKPUTOrO KOFOPTHOMO AOCHIMKEHHS cninbHOi [porpamu manux
rpaHTiB EPB/CMT3, Wwo 30cepemxeHi Ha peanisadii nporpam 60poTbou 3 IHPEKLINHUMM 3aXBOPIOBAHHAMU Ha Temy: «HoBi
Miaxoam 4O AiarHOCTUKM OCHOBHWX KIiHIYHUX hOpM eHTEPOBIPYCHOI IHGheKLii B AiTEN | AOPOCTINXY.

3rigHo 3 ocTaHHIMM 3miHamu 6aan fannx MixkHapoaHOTo KOMITETY 3 TaKCOHOMIT BipyciB, B0 poay Enterovirus Hanexarts 4 Buam
€HTepOBIpYCIiB NOAWHY, Lo NpeacTaeneHi binbLu Hix 100 cepoTunamm eHTepoBipyciB. BoHu Bigpi3HAOTLCA 3a peLentopamu,
KOTPi BUKOPUCTOBYHOTb BIpYCY NS MPOHWKHEHHS BCEPEANHY KIITUH-MILLEHEN, iIMyHHORO BiANOBIAAH0 Xa3siHa Ta NeBHO MIpoto —
CMEKTPOM acoLinOBaHMX i3 HAMM KIiHIYHUX NposiBiB. KoxHi 3—4 poky B BaraTbox kpaiHax CBITY peeCcTpyoTbCS eniaemivHi cnanaxv
3aXBOPIOBAHHS, KOTPi BUKMMKaHI PisH1MM cepoTunamu Bipycy. HesBaxkatoum Ha Te, L0 OAUH TO CamMuin CEpOTMN EHTEPOBIPYCY
3AaTHWIA BUKNWKATK Pi3Hi KNiHIYHI (hOpMM 3aXBOPOBaHHS, KMiHIYHI NPOSBYA, LLIO NPEBantoTh Y XBOPKX Mif Yac Pi3HUX enigemiy-
HWX cnanaxis eHTepoBipYCHOI iHeKLi, MarTb NEBHMI 3B'A30K i3 CEPOTUNOM Bipycy. Y Cy4acHUX yMoBax HanbinbLu BUPaKEHY
HEMpPOTPOMHICTb Mae eHTePOBIPYC 71 TUMY, iHGiIKyBaHHS SKIM 3yMOBHOE PO3BUTOK CEPO3HOTO MEHIHTITY ab0 MeHiHroeHLedanity.

BucHoBku. [liarHocTuKa eHTEPOBIpYCHOI iHdeKLii noTpebye 060B'sI3K0BOr0 NMabopaTopHOro NIATBEPMIKEHHS, OCKINbKM 3aXBOPIO-
BaHHSI € NONIETIONOrYHNM i XapakTepuayeTbCs NoNiMopi3MoM KIiHIYHOT cUMITOMAaTHKX. EnigemiyHi cnanaxu eHTepoBipyCHOT
iH(peKLii BUHUKaOTb NepiognyHo, a KNiHiYHi NposiBK, LLO NPeBantolTb Y XBOPKX Mig vac PiHWX enigeMiyHMX cnanaxie, MaoTb
MEeBHMI 3B'A30K i3 cepoTunom Bipycy. OcobnuBy yBary CbOrofHi NpUBEPTalOTb EHTEPOBIPYCHI IH(EKLT, Lo BUKINMKaHI 71 TMMOM
€HTepOBIpYCY, 47151 AKOrO XapaKTEPHWIA HENPOTPOMI3M.

CoBpeMeHHble NpeACTaBAEHUA 06 IHTEPOBUPYCHON UHPEKLIUU
KakK 0 NOAM3TUOAOTHYECKOM 3aboneBaHUM (0630p AuTepaTypbl)

E. B. PA6okoHb, E. B. YcauéBa, A. M. KambiwHbIi, A. A. 3apupaka, E. A. Tkauésa

OHTEpOBMPYCHbIE MHAPEKLMM OTNMYAKOTCS 3HAYUTENBHBIM NONMMOPGU3MOM KIMHUYECKUX NPOSIBNEHNIA. BHeapeHue B nocnes-
HWe rofbl NOSIMMEPA3HON LIeNHOM peakuun Ans 3TMONOTMYecKoro NOATBEPKAEHUS AnarHosa obycnoBuno HeobxoanumMocTb
nepecMoTpa 1 yTOYHEHNS KIMHUYECKUX NPOSIBNIEHNI 3ab0oneBaHnii, acCoLMMpoBaHHbIX C OTAENbHbIMY BO30YAUTENSIMM 3TON
MHEKLMN.

Llenb pa6oTbl — NnpoaHanu3npoBaTh AaHHbIE COBPEMEHHOMN NUTEpaTypbl, KacatoLLmecsi 0COBEHHOCTEN NPOSIBNEHUI 3HTEPO-
BMPYCHOMN MHEKLIMM BO B3aMMOCBSI3W C ONpeaenéHHbIM CEPOTUNOM BO3byauTensi.

O630p Hay4Holi NnuTepaTypbl NPOBEAEH B paMKax BbIMOSTHEHWSI OTKPBITOTO KOTOPTHOTO MCCNEA0BaHNUS COBMECTHOM
Mporpammbl Manbix rpaHToB EPB/CIT3, cocpenoTodeHHbIX Ha peanu3auuu nporpamm no 6opbbe ¢ MHEKLMOHHBIMM
3aboneBaHusMN Ha TeMy: «HoBble NOAXOAb! K AMArHOCTUKE OCHOBHbBIX KIMHWUYECKUX (DOPM SHTEPOBUPYCHOW MHEKLMM
y AeTeil 1 B3pOCHbIX»

CornacHo nocneaHUM nameHeHnsM 6a3bl faHHbIX MexayHapoaHOro KomuTeTa no TakcOHOMUM BUPYCOB, K pody Enterovirus
OTHOCAT 4 BUAa HTEPOBMPYCOB YeNoBeEKa, KoTopble npeacTaeneHsl 6onee yem 100 cepotunamm aHTepoBupycoB. OHu
OTNNYAITCA peLenTopamu, KOTopble UCMONb3YIT AN MPOHUKHOBEHUS B KNETKY-MULLEHb, UMMYHHBIM OTBETOM X035MHA U
B OMPEAEnNEHHON CTEeNeHN — CNeKTPOM acCOLMUPOBAHHbIX C HUMM KITIMHUYeCKUX nposenernii. Kaxasle 3—4 rona BO MHOMMX
CTpaHax Mupa perucTpupyoTcs ANnaeMuyeckre BCbILLKK, KOTOPbIe Bbl3BaHbI PasHbiMK cepoTunamm Bupyca. Hecmotpsi
Ha TO, YTO OAMH W TOT XE€ CEepoTMN IHTEPOBMPYCA MOXET Bbi3blBaTb Pa3nuyHble KNuHWYeckue opMbl 3abornesaHus,
KNWUHWYecKne NposiBIIEHNS, KOTOpbIe NPeBanupytoT y 6OMbHbLIX MPY Pa3HbIX ANMAEMUYECKUX BCMbILLKaX 3HTEPOBUPYCHOMN
MHEKLMM, UMEtOT onpesenéHHYH B3aMMOCBSA3b C CEPOTUNOM BUpYca. B COBpeMeHHbBIX YCNOBUSIX HaUBOoMee BIPpaXeHHYo
HEMPOTPOMHOCTb MMEET 3HTepOBUPYC 71 TUNa, HULMPOBAHME KOTOPLIM 0OYCNIOBNMBAET PA3BUTHE CEPO3HOTO MEHWHIUTA
1N MeHUHroaHuedanuTa.

BbiBogblI. [luarHocTuka SHTepoOBUPYCHON UHADEKLMM TpebyeT 06si3aTensHOro nabopaTopHOro NoATBEPKAEHUS!, MOCKONbKY
3aboneBaHve SBMSETCS NOMMITUONOTUYHBIM W XapaKTepU3yeTcsi NoNMMOpcU3MOM KIMMHUYECKOW cuMnToMaTuki. dnuae-
MUYECKMe BCTbILIKY SHTEPOBUPYCHO MH(EKLMM BO3HUKAKOT NEPUOAMYECKM, @ KITMHWYECKVe MPOSIBIEHUs, KOTOpbIE Mpe-
BanupytoT Y GOMbHbBIX NPU pasHbIX ANUAEMUYECKMX BCTIbILLKAX, UMEIOT ONpefenéHHY0 B3auMOCBS3b C CEPOTUMNOM BUpYCa.
Ocoboe BHUMaHWE CErofHsi NpUBMEKAET AHTEPOBUPYCHas MHAEKLMS, BbI3BAHHAs 71 TUNOM 3HTEPOBHMPYCa, ANt KOTOPOro
XapaKTepHa HelpoTPONHOCTb.
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Modern idea of enteroviral infection as a polietiologic disease (review of literature)

E. V. Riabokon, E. V. Usacheva, 0. M. Kamyshnyi, D. A. Zadiraka, E. L. Tkacheva

Enteroviral infections have large polymorphism of clinical manifestations. In recent years, introduction of polymerase chain
reaction for the etiological confirmation of diagnosis necessitated the revision and refinement of clinical manifestations of disease
associated with individual causative agents of this infection.

The aim of this work is to analyze the data of modern literature concerning the characteristics of the manifestations of enteroviral
infection in conjunction with a specific serotype of the pathogen.

Presented literature review conducted in the framework of the open cohort study of the Joint Small Grants Programme WHO/
HHWS focused on programs to combat infectious diseases on the topic: “New approaches to the diagnosis of major clinical
forms of enteroviral infection in children and adults”.

According to the latest changes of the database of the International Committee on taxonomy of viruses the genus Enterovirus
includes 4 types of human enteroviruses, which are more than 100 serotypes of enteroviruses, which differ in the receptors
they use for entry into the cell-target immune response of the host and, in a certain way, the spectrum of associated clinical
manifestations. Every 3—4 years epidemic outbreaks are recorded in different countries of the world, caused by different
serotypes of the virus. Despite the fact that the same serotype of enterovirus can cause different clinical forms of the disease,
symptoms that are prevalent in patients with different outbreaks of enteroviral infection have a certain relationship with serotype.
In modern conditions enterovirus type 71 infection has the most pronounced neurotropism, which causes the development of
serous meningitis or meningoencephalitis.

Conclusions. Diagnosis of enteroviral infection requires mandatory laboratory confirmation, since the disease is polyetiological
and is characterized by the polymorphism of clinical symptoms. Outbreaks of enteroviral infection occur periodically, and clinical
manifestations that are prevalent in patients in different outbreaks have a definite correlation with serotype. Special attention

today is attracted to enteroviral infection caused by enterovirus type 71, which is characterized by neurotropism.

EnTepoBipycHi iHdekuii (El) BigpisHA0TbCS 3HaYHUM No-
niMopdi3MOM KIiHIYHKX NPOSIBIB — Bif BiPYCOHOCINCTBA Ta
NETKUX rapsi4KOBKX CTAHIB 4O TSHKKMX MEHIHTITIB, MEHIH-
roeHuedanitis. EI — nonietionoriyHe 3axBoptoBaHHA Ta
HanexuTb [0 3HAYHO MOLMPEHUX IHAPeKLiiHMX XBOPOD Y
BCiX KpaiHax CBITy sik cepef AiTei, Tak i gopocnmx [1-4].
BrnpoBamKkeHHs OCTaHHIM Yacom noniMepasHoi naHLo-
roBOI peakLii Ans eTionoriyHoro NiATBEpIKEHHS AiarHo3y
El 3ymoBuno Ha cy4acHomy eTani HeobxigHICTb NeBHOrO
nepernsigy Ta YTOYHEHHS KMiHIYHUX NPOSIBIB 3aXBOPH-
BaHHS, KOTPi acouiioBaHi 3 okpemumu 36yaHuKamu Liel
iHbekuii [5,6].

Merta po6otu

lMpoaHanidyBaTu cyqacHi AaHi HaykoBOI niTepaTypy LWoao
0CcoBnMBOCTEN NPOSBIB EHTEPOBIPYCHOI iH(EKLii y B3ae-
MO3B'A3KY 3 €TIONOrYHAM YUHHUKOM.

Ornsp dhaxoBoi nitepaTypu 3AiiCHEHUA Y pamKax
BWKOHaHHS Ta Npu (iHaHCYBaHHi BigKPUTOrO KOrOPTHOrO
[OCTIIKEHHS CMiNbHOI nporpaMu mManux rpaxTis €PB/
CNT3 (MpaHToBa yroga Big 08.04.2016 poky mix 3ano-
Pi3bKUM AepXaBHUM Meau4HUM YyHiBepcuteToM (Ykpai-
Ha) i PerioHanbHMM HaB4anbHUM LIEHTPOM i3 HayKOBWUX
LOCTIIXEHb Y cucTeMi 0xopoHu 3a0poB’s (Pecnybnika
KasaxcraH, TepMiH BukoHaHHs — 08.04.2016-28.02.2017),
Lo CNpsIMOBaHi Ha peanisauito nporpam 6opoTbbu 3 iH-
(hekuiiHMMM 3aXBOPIOBaHHAMK Ha Temy: «HoBI miaxoam
[0 [iarHOCTUKI OCHOBHUX KITiHIYHMX (DOPM EHTEPOBIPYCHOI
iHGbeKUiT B AiTe | LOpoCnX».

BipycHy npvpogy 3axBoptoBaHHS MiaTBEPAXEHO B
1948 poui 3aBasku BinkpuTTIO BipyciB Kokcaki amepukaH-
cokumm gocnigHukamm I, Aempopdom, I, Cikna. 36yaHnku
El Hanexatb go pogy Enterovirus, poguhu Picornaviridae.
MikopHaBipycu € HanapibHILLMMK 3 yCiX BiBOMVX HaTenep
PHK-BMmicHux BipyciB («pico» — ye ManeHbki, «rna» —
PHK). 3rigHo 3 nepBUHHOLO KnacudikaLlieto eHTepoBipyciB,
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siKa rpyHTyBanach Ha 30aTtHOCTi BipyCy PO3MHOXYBAaTUCh Y
KNiTUHaX NOAUHN Ta NPUMATIB, IHPEKLIMHOCTI ¥ naToreH-
HOCTI ANs pi3HUX BUAIB TBAPUH Ta aHTUTEHHIN CTPYKTYPI,
EHTEpPOBIpyCK NOAINANK Ha noniosipycw, Bipycn Kokcaki
A, Kokcaki B ta exosipycu (ECHO — Enteric Cytopathic
Human Orphan). Micns BBeAEHHS MONEKYNSPHAX METOAIB
TWUMyBaHHA BipyCiB NepernsHyTa knacugikawis eHTepoBi-
PpyCiB 3anexHo Bif opraHidaLii iXHboro reHomy. 3rigHo 3
OCTaHHIMK 3MiHamu 6a3n gaHnx MikHapogHOro KOMITETY
3 TakcoHomii BipyciB (ICTV, 2012), mo pogy Enterovirus
Hanexatb 4 Buau eHTeposipycis ntoguHu (A, B, C, D). HuHi
Bigomo BinbLu Hix 100 cepotunis eHTepoBipycis (mabn. 1),
LLIO BiAPI3HAKOTLCA 3a peLientopamu, siki BUKOPUCTOBYIOTb
BipyCU ANS NMPOHWUKHEHHS BCEPeauHY KMiTUH-MILLIEHENR,
iMyHHOIO BigMoBIAA0 Xas3siiHa Ta NEBHOK MIPOKO — Crek-
TPOM acoLiNoBaHMX i3 HUMW KNiHIYHUX NposiBiB [7].
EHTepoBipycu HasiBHi y NpupoAi 3aBasKy ABOM pe3ep-
Byapam: NpupoaHOMY (IpyHT, BOAA, XapyoBi NpoAyKTH) Ta
OpraHiamy INANHY, B SKUX BOHU MOXYTb HAKONU4yBaTUCS
Ta yepes ski nowmptoBatucs. [onosHa enigemionoriyHa
ocobnusicTb El — 3aaTHICTL (hopmyBaTV B NIOAWHK Bipy-
COHOCIICTBA 3 TPMBAMM, 10 KiNTbKOX TWXKHIB, BUAINIEHHAM
30yaHMKa B 30BHILLHE cepenoBuLLe. Lis 3paTthicTb cnpusie
36epexeHHto Bipycy B nonynsuii nofei, He3Baxarum Ha
BVCOKMI piBEHb iIMYHHMX OCi6. 3apaxeHHs eHTepoBipyca-
MU BiOOyBaETbCA MPOTArOM YCbOrO POKY, ane B MiBHIYHIN
MiBKYNi XapakTepHUM € NiMOM 3aXBOPIOBAHOCTI B MiTHI
Ta ociHHi Micsui. El peecTpyeTbcs B yCiX BIKOBUX rpynax,
MpoTe 3aXBOPOBaHICTb Ha El 380poTHO nponopuiHa Biky:
maimxe 75% Bunapkis El, aki wopiyHO peecTpytoTbes
BOO3, npvnagatotb Ha Aitert monoaLwmx 3a 15 pokis, a
[iTV NepLLoro PoKy XWTTS XBOpitoTb Ha El B kinbka pasis
yacrTile, Hix cTapLui 4itv Ta gopocni [8]. OcHOBHUMI Mexa-
Hi3m nepenavi El — dexkanbHo-opanbHuR, pigwe iHdekuis
nepefaeTbCst NOBITPSAHO-KPAMIUHHUM LUISIXOM.
BBaxaeTbCs, WO KpanivHHe 3aHECEHHS Bipycy B
[VxarnbHi LWsixv CynpoBOAKYETLCS eBakyaLjieto 30yaHvka
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Tabnuus 1. Knacudikauis enteposipycis nioguhn (ICTV, 2012)

Mpyna/Bug

Cepotunu, Lo Hanexarb A0 rpynu

EnTeposipyc nioguhn A

EHTeposipyc noanHm B

ExTeposipyc ntoanHm C

EHTeposipyc nognhm D

Kokcaki A2-8, 10, 12, 14, 16

EHTeposipyc 71, 76, 89-92, 114

Kokcaki A9, Kokcaki B1-6

ECHO 1-7, 9, 11-21, 24-27, 29-33

ExTeposipycu 69, 73-75, 77-88, 93, 97, 98, 100, 101, 106, 107
Kokcaki A 1, 11, 13, 17, 19-22, 24

ECHO 95, 96, 99, 102, 104, 105, 109, 113, 116

lMoniosipyc 1-3

EnTeposipycy 68, 70, 94, 111

B POTOITIOTKY, 3 SIKOI NiCIA 3aKOBTYBAHHS BipyC NOTpansnsie
[0 KWLEeYHMKa 3 AanbliuM TpaguLiiHUM po3BUTKOM
iHpekuinHoro npouecy. KoxHi 3—4 poku peecTpyroTbes
enigemivHi cnanaxu 3axBOpOBaHHS, KOTPi BMKMUKaHI
Pi3HUMM cepoTMnamMu Bipycy, Ta BignoBIAHO KMiHi4HI Npo-
SIBY, LLO NPEBantoTb y XBOPUX MPY Pi3HNX enigeMiqHnX
cnanaxax, MatoTb NEBHUI 3B'A30K i3 CEPOTUMOM BipyCy, LLIO
BUSIBMBCS Nigepom y BignosiaHux nogisx [8,9]. MpuunHu, 3
SIKUX KOHKPETHI CepoTMnm BipyciB abo panToM 3'SBnsioTb-
cs1, abo 3HMKaOTb, HeBigOMI. POTAroOM OCTaHHIX POKiB
3achikcoBaHO Aekinbka enigemiyHux cnanaxis El B pisHux
KpaiHax CBiTY.

Y 2012-2013 pokax 3adikcosaHo cnanax El y Kam-
6omxi cepen AiTeN MOMOZLLONO BiKY, MPY LIbOMY KIiHIYHWIA
nepebir El xapakTepu3yBaBcst BUCOKMM BiCOTKOM XBOPUX
3 YPaXKEHHAM LieHTpanbHOI HEPBOBOI CUCTEMM 1 PO3BUT-
KOM pecnipaTopHOro AUCTPeC-CHAPOMY Ta, BiAMoBIAHO, —
BVICOKUM BIifJCOTKOM NeTanbHUX pesynbsratis xsopobu. Y
208 kniHiYHuX 3paskax i3 312 BigibpaHux BusBnNeHuit 71
TVN eHTepoBipycy. 3aBOsiKW BipYCOMNOriYHUM JOCTIIKeEH-
HSIM JOBefieHO, Lo eHTepoBipyc 71 Tuny cybreHotun C4
6yB OCHOBHMM ETIONOrMYHUM areHToM Liboro crnanaxy El
[10].

Y x0BTHI 2014 poky 3adikcoBaHe crnopagnyHe noLumn-
peHHst eHTepoBipycy B |Tanii, npu LibOMy 3aXBOPIOBaHHS
BUHVKAro NepeBaxHoO B AiTel i xapakTepuayBanoch no-
SIBOK NMMUXOMaHKW Ta OntoBaHHs. [icns cekBeHyBaHHS
BUAiNeHo eHTeposipycy 71 Tuny, cybreHotmn C2 [11].

Bnitky 2015 poky B KuTai 3apeectpoBaHuin cnanax
El'y 10210 piten i3 npeBantoBaHHAM (POPMyBaHHS Takoi
KNiHIYHOT (hopMK 3aXBOPIOBaHHS, Sk repreTUyHa aHriHa.
Ha nigcTasi HasBHocTi reHa VP1 i 5’UTR nocnigoBHocTeln
y BCix Bunagkax Oynu BupineHi Taki 36yaHuku: Kokcaki A2,
A4,A6,A10, B2, B4 Ta ECHO-Bipyc 30. Baxnugilue Te, LLIO
Koxkcaki A2 BUSIBUBCS OCHOBHMM MiATUMNOM EHTEPOBIPYCIB,
LLIO acoLjtoBaBCS 3 PO3BMTKOM repneTu4HOi aHriHm [2].

EHTeposipycy noTpannsoTs 4O OpraHiaMy MioguHu
yepes Crm3oBi 060NOHKY POTOBOT NOPOXHUHM, KULLEYHWKA
ab0 BEpPXHixX AnxanbHWX LUNSXiB. EHTepoBipycu He MaroTb
noBepxHeBOi GiNkoBOI 0O0MOHKYM, TOMY BiflbHO MPOXOAATH
«LUMyHKOBWIA Bap’ep» Ta oCigatoTb Ha KNiTMHaX CN30BOI
060MOHKN TOHKOrO KuwweyHuka. Came us npupogHa
ocobnuBicTb 30yAHMKa 1 CTana NPUYMHOK TaKCOHOMIY-
HOI Ha3BM «eHTEpOBIpYC» BENWKOI Ta JOBOMI Pi3HOI 3a
XapaKTepucTHKoK rpynu Bipycis. Hagani BinbyBaetbcs
pennikauis 30yaHuKka B NiMd0igHiv TkaHWHI, eniTenians-
HUX KIITUHAX KULLEYHUKa, Me3eHTepianbHMX nimdarny-
HUX By3nax. Po3BuBacTbCA nepBuHHA BipyceMis, WO
BiANoBigae TPETbOMY AHI0 3aXBOPOBaHHS. HalbinbLumi
Tponi3am eHTepoBipyCU MaloTb A0 KMITUH LEHTpanbHoi
HEPBOBOI cucTEMM Ta M'A3iB. OfHaK 40 NPOLIECY MOXYTb
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OyTV 3anyyeHi i iHLWI opraHu: cepue, nediHka, nigLunyH-
KOBa 3anosa, NereHi, HUPKKU, KULIEYHUK, CYONHU OYen.
OcobnueocTi kniHiYHUXx nposisie El, xapaktep nepebiry
Ta Hacnigku 3axBOPHOBaHHA 3anexatb Bid GionoriyHux
BNacTUBOCTEN BipyCy, MOro NepeBaxHOro TPomnismy,
CTaHy KMITUHHOTO ¥ rymopanbHOro iMyHITeTy naieHTa
[12,13]. OcTaHHiM Yacom ocobrvBa yBara npuainseTses
BUBYEHHIO KMiHIKO-NaTOreHETUYHUX 3aKOHOMIpHOCTEN El,
O BWKNMKaHa eHTeposipycom 71 Tuny. Came eHTepo-
BipyC 71 TUNy Ha CbOrOAHI — NPUYMHA BENUKMX crianaxis
BiPYCHOI eK3aHTeMW pOTOBOI MOPOXHUHK Ta KiHLiBOK
(AwyponopibHe 3axBOpIOBaHHS) 3 AaNbLUMMU HEBPOIO-
riyHMMK po3nagamu. EHTeposipyc 71 Tuny peecTpyeTbes
B Pi3HMX KpaiHax CBITY, ane HanyacTille BUSBMNSETHCS
cepeq xutenis AsiaTCbKO-TUXOOKEaHCbKOro PerioHy
[10,2]. NoBeneHo, Wwo eHTepoBipyc 71 Tuny 3gaTHUn
pennikyBaTucs B M'A3ax, a fani 3a [JOrnoMOoroK pyxoBux
HEWPOHIB JocaraTy LEeHTpanbHOI HEPBOBOI cnuctemu. Y
nMpoueci «TpaBMaTu3aLii» HENPOHW MiANAraloTb BNNBY
KanbperyniHy abo kanbpetukyniHy (Ca2+ — 38’s3yBanb-
HUIN GiNOK, KOTPUN € BAXNMBUM NOCEPEOHVKOM Yy Mpo-
LleCi MepBUHHOIO (ParoLmTo3y XUTTE3AATHUX HEWPOHIB
mikpornieto). EHTeposipyc 71 Tuny Moxe iHAyKyBaTu
KMITUHHAW anonTo3 Pi3HUMK LUNSXamu, O CNpUSE BU-
BiNibHeHHI0 30yaHuka. binku kancugy VP1, VP2, VP3
abo VP4 He npoBOKylOTb anonTo3 HevpoHiB ctoBbypa
ronosHoro Mo3ky. VP1-iHgykoBaHa aktvsaLis aytodarii
ornocepefKkoBaHa eHAoNNasMaTUYHUM PETUKYTYMOM.
Tomy Ans NiKyBaHHS XBOPYX i3 TSXKKUM Ta YCKMNaZHEHUM
nepebirom El obrpyHTOBaHe 3acToCyBaHHS MMOKOKOP-
TUKOCTEPOIAiB, a came AeKCaMeTa30Hy, SKUA 30aTHWUN
nocnabuTy gito kKanbpeTukyniHy BHACIZOK NPUrHIYEHHS
aktmsHocTi VP1 [13-15].

BipycHa npoteasa 3C Bigirpae BaXnmBy porb B eHTe-
poBipyc-71-iHayKoBaHOMY anonTo3i, 04HaK MOMeKynspHUI
MexaHi3Mm, BianoBiganbHUn 3a 3C-KPUTUYHUIA anonTos,
3anuLIaeTbCs HeBUBYEHUM. BBaxatoTb, Lo EV71 3C 6es-
nocepeaHb0 B3aemogie 3 PinX1, koTpuin po3TaLuoBaHui
yTenomep-3s’a3yrodomy 6Ginky. Kpim toro, 3C posiuensito-
eTbcs PinX1 yepes i npoteasHy akTuBHiCTb. Hagekcnpecis
PinX1 3Hn3una piBeHb eHTepoBipyc-71-iHayKOBaHOTO
anonTo3y Ta BUBINbHEHHS eHTEPOBIpYCy 71 Tuny, BogHO4ac
Ak g PinX1 iHTepdepytoumx puboHykneiHoBUX Kucrnot
cnpvsina anonToay, 36inbLuyBana KinbKicTb eHTepoBipycy
71 Tvny [16].

El xapakTepuayeTbcs 3Ha4yHWUM nonimopgismom
NPOSIBIB i BENMKOI KIiMbKICTIO KMiHIYHMX chopMm. 3rigHo 3
MKX-10, BuginstoTb Taki kniHiuHi dhopmu El:

B 08.4 EHTepoBipyCHUIN CTOMATUT 3 EK3aHTEMOH.

B 08.5 EHTepoBipyCHWi1 BE3NKYNAPHWUIA apuHriT
(repnaHriHa).

G 05.1 EHTepoBipycHWiA eHLedaniT.

G 02.0 EHTepOoBipyCHUIN MEHIHTIT.

A 88.0 EHTepoBipycHa ek3aHTemaTO3Ha rapsuyka
(6ocToHcKas eksaHTeMa).

H 13.1 FocTpuin enigemiyHuin reMoparidyHniA KOH'tOHK-
TUBIT (EHTEPOBIPYCHWIA).

B 33.0 EnigemiyHa mianbris.

B 34.1 EHTepoBipycHa iH(eKLis He yTouHeHa.

B 97.1 EHTeposipycu sk npyrymHa XBopoo, Lo Knacu-
hikoBaHi B iHLLMX pyBpuKax.

IHKyGaLinHWiA nepion Tpueae Big 2 fo 12 ai6. Mpu

Matonorig. — 2017. — T. 14, Ne 1(39)



BCIX KNiHi4YHMX BapiaHTax El 3axBoptoBaHHS NOYMHaETLCA
rocTpo: NigBMLLYETLCS Temnepatypa Tina ao 38-40 °C,
3'ABNATLCA 3aranbHa crnabkicTb, ronoBHUM Ginb. Pis-
HOMAaHITHICTb KniHiYHUX NposiBiB El 3yMOBMIOE B YaCTUHM
XBOPWX MOEAHAHHS Pi3HUX BapiaHTiB KniHiyHoro nepebiry
3aXBOPIOBAHHSI.

Mpwy repnaHriHi (EHTepOBIPYCHUI BE3VKYNSpHUIA ha-
PVHTIT), HE3BaXato4mn Ha hebpunbHY rapsiky, Lo TPUBaAE
npotsarom 1-3 6, CUMNTOMM IHTOKCUKALLii Y XBOPVX MOMIp-
HO BupaxeHi, Typbye 6inb y ropni. Mg vyac ornsagy Ha Tni
rinepemMoBaHoi cnn3oBoi 060MOHKM Ha MEPEHiX AyxKax,
A3MYKy, NigHEBIHHMX MUrganukax 3'aBnsTLCS nanynm
AdiameTpom Ao 1-2 MM, SIKi LUBMAKO NEPETBOPHOKTLCS Ha
Beankynu. KinbkicTb Be3uKyn, 3a3Buyai, YiTko KOpernoe
3 TspkKicTio nepebiry El. Yepes 1-2 nobu Besukynu no-
nalTbCs Ta Ha IXHBOMY MiCLi YTBOPIOKOTLCA MOBEPXHEBI
epoaii 3 By3bkoto 0BnsMIBKOO rinepemii. [1o KiHUS TUXHS
eposii 3arotoroTbes 6e3 cnigy. XapaktepHe 306inbLUEeHHS
nigLienenHmx nimgatnyHux Byanis. HanvacTiwe B navj-
€HTIB i3 repnaHriHo BUSBNSAIOTLCS eHTePOBipycu Kokcaki
A, ECHO 6, 9, 11, 16, 17, 22, 25, a Takox eHTepoBipyC
71 TUny. Y 4aCcTUHW XBOPWX Ha repnaHriHy peecTpyoTbCs
iHwWi nposieu El, 3okpema mianbrii, ek3aHTeMa, MOXIIMBUI
PO3BUTOK i CEPO3HOTO MEHIHriTY [17,18].

Mig yac po3suTKy enigeMiyHoi Mianbrii Ha Thi rinep-
Tepmii 39-40 °C i cumnTOMIB iHTOKCUKALLT BUHWKAKOTb
Hanagu cunbHoro Goro, HalyacTile B M'A3ax KUBOTa,
TPYAHOI KNiTkW, KiHUiBOK. Mianbrii pisko nocunioroTbes nig
yac pyxiB Tina, kawwno. Hanagm mianbrii TpysatoTb, S npa-
BWI10, MPOTSTOM KifbKOX XBUMWH, YacTO MOBTOPKKYUCE.
[Mpwn TspKKOMY NEpebiry Hanaam 6omio B M'3ax MOXYTb
TpWBATM NPOTArOM KinbKoX roguH. MNepios nxomaHkm 06-
MexyeTbecst 2—3 fobamu, ane Marxe B NOMOBUHY XBOPUX
BiJ3HAYaETbCS [pyra XBWMS MXOMaHKW 3 MOCUNEHHSM
HanagiB Mianbrii. Y okpemux xBopux Ha 5-7 1oby 3axBo-
PIOBaHHs Ha enigemivHy Mianbrito BinOyBaeTbCA PO3BUTOK
CepO3HOTO MEHIHTITY. 3-NOMiX iHLLMX NposiBiB El Moxnvemm
€ NpYeaHaHHS ex3aHTemm, nimcageHonarii. HanvacTiwe
Y XBOPUX Ha enifeMiuHy Mianbrito BUSBMSIOTLCA EHTEpO-
Bipycu Kokcaki B3, B5, Kokcaki A9, ECHO 1, 6, 9 [4,9].

CeposHnii MeHIHrT — ogHa 3 0CHOBHUX chopM El. EH-
TepoBipycu 3yMOBIIOTbL NoHaz 60 % Cepo3HUX MEHIHTITIB,
BUHUKHEHHS SKUX, SIK MPaBMIO, MOB'A3aHe 3 NpeacTas-
Hukamm eHteposipycis ECHO 6, 9, 11, 13, 30, Kokcaki
A9 i Kokcaki B5, a Takox eHteposipycamn 70 1a 71 Tuny
[19,20]. OcobnmsicTio nepebiry eHTEPOBIPYCHVX MEHIHITIB
€ BUSIBMEHHS Y GinbLL HiXX MOMOBUHU XBOPYX KOMBIHOBaHMX
¢hopm iHdeKLii 3 3amy4eHHAM Y NPOLEC iHLWINX OpraHiB i
cuctem [21]. Cepo3HMiA MEHIHMT NOYMHAETLCS FOCTPO, 3
BUpaxeHoi rineprepmii 4o 39-40 °C, BUpaxeHnx CumMnTo-
MiB iHTOKCMKaLii. CUMNTOMM ypaxeHHsT 060MOHOK MO3KY
3'9BMsATLCA HA 1-3 A€Hb, @ B YaCTUHK XBOPUX — Ha 5—7
[eHb 3aXBOPIOBaHHA. EHTEPOBIPYCHNM MeHiHriTam Bna-
CTYBI KinbKa rapsi4koBWX XBUMb 3i 3HAYHUMW NiBAO6OBUMY
KONMMBaHHAMM TeMnepaTtyp, a CKNagHiCTb iXHBOT KNiHIYHOT
ZiarHoCTWKW, 3 0OHOro GOKY, 3yMOBNEHA HECTINKICTIO Ta
AncouiaLieto MeHIHranbHUX 3HaKiB, 3 iHLIOMO — YacTum
nepeBaxaHHAM y nepLui Asi 40OV 3aXBOPHOBAHHS HEMTPO-
inbHOro MIeNoUUTO3Y, SKUIM NOTIM 3MIHIOETECS Ha NiM-
couutapHuin. MNepebir cepo3HMX MEHIHrITIB, SK MPaBwuIo,
[A00pOosiKiCHWIA, caHaList NiKBOPY BiAOYBAETHCSA HANPYKIHL
TPETLOrO TUXHS 3aXBOPOBaHHS [4,22].

Maronoris. — 2017. — T. 14, Ne 1(39)

Pigwe npu El po3BrBaloTbCs TSXKI YpaXKEHHS LieH-
TpanbHOi HEPBOBOI CUCTEMW Y BUMMAAI eHuedaniTy,
PO3BUTOK SIKOTO 3a3BKYaii NOEAHYETLCS 3 CEPO3HUM Me-
HiHriTOM. EHTEpOBIpYCHUI CEPO3HMIN MEeHiIHroeHuedanit
HaivacTilwe acouiteTbes 3 eHTeposipycamn ECHO 6 i
9, Kokcaki A9, B2 i1 B5, eHteposipycom 71 Tuny [23]. Mig
Yyac pPO3BUTKY CEPO3HOr0 MEHIHroeHuedanity nopsg is
3aranibHOMO3KOBO Ta MEHIHIEAmNbHOK CUMMTOMATUKOK
CMOCTEpPIraeTbCsl BOTHULLEBA CUMMTOMATUKA, iHOZi CTOB-
OypOoBi NOPYLLEHHS, CYAOMM, NOPYLLEHHS CBiZOMOCTI. [Mpu
focnigpxeHHi LepebpocniHanbHOI pianHW NiMoLMTapHUIA
nneoumnTos 34e6iNbLIoro NOMIpHUIA, AecaTkr abo COTHI
KniTuH B 1 MK1n. Mepebir eHTepoBipyCHUX HEMPOIHEKLL
yacTille CnpusTIIMBUIA, TSHXKKUIA nepedir EHTepPOBIPYCHUX
MeHiHroeHuedaniTiB 3BM4alNHO NOB’A3aHUI 3 iH(IKyBaH-
Ham 71 Tvnom Bipycy [23]. OgHak y CyyacHin HayKoBin
niTepaTtypi € OKpeMi NOBIJOMMEHHS NPO TSHKKI EHTEPOBIPY-
CHi MeHiHroeHuedaniti 3 hatanbHUM peynstatom [24].

EHTepoBipycHa ek3aHTemaTo3Ha rapsiyka (60CTOH-
CbKa eK3aHTeMa) XxapaKTepuayeTbCst 3aranbHUMKU CUMM-
TOoMamu, Wwo nputamanHi El, a came: rapsuyka 38-39 °C
npotarom 3-5 fi6, cMMNTOMM iHTOKCMKaLii, Ha Ti AKKUX
Ha 1-2 feHb XBopoOM Ha Lukipi Tyny6a, 06nmyysi, KiHLIBOK
3'9BnSeTbCA nonimopdHa nnamucta abo nnsaMucTo-na-
Mynbo3Ha ek3aHTeMa TpMBanicTo Ao ABoX Ai6. Moxnuea
nosiBa reMopariyH1X eneMeHTIB €K3aHTEMM AiaMeTpoM
1-3 mm. OcTaHHiM YacoMm yce YacTille crnocTepiraeTbCs
nosiBa BE3VKYNSAPHOT BUCUMKM 3 fokanisaLiero Ha nanb-
UAX | OONOHAX KUCTEW i CTOM, BE3WKYNW, SK NpaBumo,
diameTpom 4o 3 MM Ta OTOYEHi BiHYMKOM rinepemii. IHoai
MOXYTb OyTW BE3MKYNM Ha LUKIpi CigHMUb. Y GinbliocTi
nauieHTiB HasiBHICTb EK3aHTEMM MOEAHYETHCS 3 MOSIBOKO
€HaHTeMW Y BUrNsAAi repnaHriiv Ta 30inbLUEeHHAM WWIAHNX
niMmgatnyHnx By3nis. MNoegHaHHSA eKk3aHTEMU BE3WKY-
NSIPHOrO, reMopariyHoro Ta nanynsLo3HOro XapakTepy
Ha nanbLsXx, AOMOHSIX | CTONAX i3 repnaHriHow crnocTepi-
raeTbCs Mif Yac po3BUTKY Tak 3BaHOTO SiLLYypONoAibHoro
cvHapomy («Hand, Foot and Mouth Disease» — «xBopoba
PYKW — HOTU — POT»), PO3BUTOK SIKOrO HanyacTiLLe noB’s-
3aHuN 3 iHgikyBaHHAM Bipycamm Kokcaki A10, A16 Ta
eHTeposipycom 71 Tuny [25,26]. MpoTe cnig 3a3HaumTy,
Lo 3a yMOB po3BuTKy El, KoTpa BuknukaHa 71 Tunom eH-
TEepOoBipyCy, 3aXBOPIOBaHHs nepebirae Tshxye BHACMIAOK
MPUEAHAHHS YPaXeHHs HepBOBOI cucTeMu [5].

[1ns rocTporo reMopariyHoro KOH'OHKTUBITY XapakTep-
HWA KOPOTKMI iHKyBaLiiHWiA Nepioa, roCTPUI NoYaTok 3a-
XBOPOBaHHS, NiABULLEHHS TeMnepatypu Tina go 38-39 °C
MpV MOMIPHO BUP@XEHUX CUMMTOMAX iHTOKCUKaLLi, B Ya-
CTVHV XBOPWX MOXIIMBA MOSIBA KaTapasbHOro CUHAPOMY.
Ha 3—4 poby po3BrBaeTLCA ypaxeHHs 04en: 3'ABNSETLCS
CBiTNODOSA3Hb, CNbO30TEYa, NI Yac ornsAdy BUSBMSETLCS
rinepemisi, KDOBOBUITMBM B KOH'HOHKTUBY, HabpsikNicTb
MOBIK, BUAINEHHS CIIM30BOrO XapakTepy. 3a3suyan — ypa-
XeHHs1 060X oueit 3 iHTepBanom y foby. 3axBoptoBaHHs
Tpmeae 10-14 fi6 i 3aBepLuyeTbCA ogyxaHHaMm. Mg yac
TSXKKOTO nepebiry MOXIMBUIA PO3BUTOK KEpaTUTY, Togi
3aXBOPOBAHHS! TPMBAE KiNbka TVXHIB, ane He Npu3BoauTb
[10 HE3BOPOTHUX 3MiH. Y CyyacHiin haxoBin nitepatypi €
OKPEMi MOBIZOMMEHHS! MPO NOEAHAHHS rOCTPOro remopa-
FYHOTO KOH’'KOHKTMBITY 3 TSXKKAM YPaXKEHHAM LIEHTParnbHOI
HEepBOBOI cCTEMU Y XBOpUX Ha El (npubnuaHo 3 yactotoro
y 13 10000). Po3BUTOK rOCTPOro reMopariyHoro KOH'toHKTH-
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BITY MOB’A3aHWN 3 iHchiKyBaHHAM 70 TUMOM EHTEPOBIPYCY
abo Koxkcaki A24 [27,28].

EHTeposipycHa fiapes HanyacTille 3ymoBneHa Bipy-
camu Kokcaki B1-6, Kokcaki A2, A9 abo ECHO 11, 14, 18
CepoTvniB, PEECTPYETLCS NEPEBAXHO Y AiTEN paHHbOrO
BiKY Y BWUMMSAAI CNOPaanyHWX BUNaakiB abo nokanbHUX
cranaxiB y BECHAHO-MITHIN nepiog [29]. 3axBoptoBaHHS
XapaKTepu3yeTbCsl TOCTPUM MOYATKOM i3 MiABULLEHHSAM
Temnepatypu Tina go 38-39 °C, cumntomm iHTOKCUKaLii
HE3HaYHO BUpaxeHi. 34ebinblLoro cynpoBOaXyeTHCS
6nioBoTo0 2-3 pasn, noMipHUM Bonem y XmBoTi, Aia-
pes Mae eHTEpPUTHWUIA XapakTep, 4o 6-8 pasi Ha J06Y.
Mepebir 3axBoptoBaHHS — AOOPOSKICHMIA, diarHo3 Moxe
OyTV BCTAHOBMEHWI TiMbKW Ha MiAcTaBi nabopaTtopHOro
NiATBEPAKEHHS.

EHTepoBipycHa nuxomaHka abo «mana xsopoba»
MOe BUKMMKaTHCS OyAb-AKIM CEPOTUNOM EHTEPOBIPYCIB.
3axBoptoBaHHA xapaKkTepusyeTbCst NerkicTio nepebiry,
BIZICYTHICTIO BUPaXXEHUX 3MiH i3 BOKy opraHiB i cuctem.
OCHOBHMM KNiHIYHAM NpOsiBOM € 1-3-A4eHHa NMXoMaHKa
Ta He3HaYHO BMPAXEH CUMMTOMY iHTOKCUKALi. Y yacTu-
HW XBOPUX MOXNMBO NPUESHAHHS iHWKX nposiBiB El, a
came: repnaHriHu, Miansrii. HWHI QuckyTyeTbes NUTaHHS
LLoAO BuAiNeHHs uiei popmu El okpemo Big iHLWLMX hopm
3axBoptoBaHHSA [19].

PecnipatopHa dopma eHTepoBipyCHOi iHteKLUi
Moxe cTaHoBUTW 10 15 % Bunaakis El Ta acoujioBaHa
3 iHdikyBaHHsAM Bipycamun Kokcaki A, Kokcaki B abo
ECHO. PecnipatopHi ¢hopmu El po3suBatoTbecst YacTo,
are AjarHOCTYHTLCS PiAKO, OCKINbKY HE MatoTb Oyab-sK1X
crneundiyHnx CUMNTOMIB, TOMY y MpakTuLi cneumdivHa
[iarHocTyKa, sk NpaBuUIo, He NPOBOANTLCA. XapakTepu-
3yeTbCs LA hopma NOMIPHUM NigBULLIEHHAM TeMnepaTypy
Tina, pUHITOM, CyXvM KaLufieM, MoMipH1M Gonem y ropri,
nig Yac ornsagy BUSIBNSETLCA rinepeMis 3aaHbOi CTiHKM
rOprsiHKW. € NOBIZOMIIEHHS, O B OKPEMUX BuMagkax
pecnipaTtopHa opmMa El Moxe ycknagHUTUCS po3BUTKOM
miokapauTy [27,30].

YpaxeHHs cepus npu El xapaktepusyetbcs pos-
BUTKOM MiokapauTy Ta AunsaTauiHoi kapgiomionarii.
MiokapanTu HanyacrTiwe 3ymoBneHi Bipycamu Kokcaki B.
XapakTepH/MM € NMOMipHa NXOMaHKa, 3aranbHa crab-
KicTb, 6inb B obnacTi cepus, rMyxiCTb CepLeBuX TOHIB,
3'ABNATLCA 3MIHW Ha enekTpokapaiorpami, y YacTuHM
XBOPUX MOXIMBUI PO3BUTOK NepukapauTy. MNepebir mio-
kapauTis npu El nepesaxHo cnpuatnneui. JunsarauinHa
kapaiomionarist moxe OyTv Hacnigkom El, Lo npnssoants
[0 iHBanigu3auii abo HaBiTb NeTanbHOro pesynsraTy
3axBoptoBaHHS [31].

Y piten 1-3 pokiB MOXYTb PO3BMHYTVCH NapaniTUYHi
chopmu El, Tak 38aHi rocTpi TpaH3MTOPHI CiivHanbHi napesn
abo rocTpi iHdeKLiiHI Mienonarii. Y umx XxBopux nepesax-
HO BUAINAOTLCA eHTepoBipycn 68—71 Tunis. PanToso ce-
pen NoBHOrO 300POB’S NPV HOPMarbHIl TeMnepaTypi Tina
B [iiTeil BUHWKAE KymnbraBiCTb Ha OOHY HOry, Xo4a HOCUTb
MapeTUYHWIA XapakTep, 3'ABNAETbCA NPOrVHaHHS KOMiHa,
3BMCAHHSA CTOMW, poTaLis HOTWM Ha30BHi. CyXOXMIbHi
pednekcy MoXyTb OyTW MiABMLLEHI, NOTIM 3HVKYIOTHCS.
3axBoptoBaHHs 30e6iNbLLIOro XapakTeprnayeTbCs 3BOPOT-
HM PO3BUTKOM HEBPOIIONYHOI CUMMTOMATUKN NPOTATOM
2—4 TVDKHIB, YaCTO — BiACYTHICTIO TMXOMaHKM Ta 3ananbHuX
3MiH y niksopi [18].

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

IMyHiTeT, Lo hopMyeTLCA Nicns nepeHeceHoi El, € Tu-
nocneumndivH1M i 36epiraeTbcs NPOTAroM GaraTbox PoKiB.

3a HasiBHOCTI MeBHOI KNiHIYHOT cumMnTomaTuki Gyab-
akoi chopmu El HeoOxigHMM € 060B’si3koBe nabopaTtopHe
niagTBepAXeHHs pdiarHody. CneumdivHa giarHocTuka
El nepenbavae BuaineHHs Ta igeHTudiKauilo Bipycy B
KYNbTYpi KIiTWH (BipyCOMOriYHMiA MeTog) abo BMAiNeHHs
PVBOHYKIEIHOBOI KNCMOTM €HTEepOoBipyciB (noniMepasHa
naHutoroBa peakuis). Matepianom ans 4ocnigpkeHHs Ma-
toTb OyTW MIKBOP, BiZOKPEMITIOBAHE KOH'HOHKTVBYU, Ma3Ku
BMICTY BE3uKyI, KpoB, dhekanii. BUB4EHHS neBHOro Buay
marepiany ans nabopartopHuX 4oCHifKeHb 3AINCHIONTb 3
ypaxyBaHHSAM KIiHIYHOT KapTUHU 3aXBOPIOBAHHS.

Y KniHiYHiA npakTuui eTioTponHa Tepanis El Hatenep
BiacyTHs. OpHak daHi cy4acHoi HayKoBOI niTepaTypu
[LEMOHCTPYHTb HU3KY eKCMepUMEHTaNbHNX JOCTiMKEHD
i3 MOLLIYKy MPOTUBIPYCHMX 3acobiB, EPEKTUBHMX LLOAO EH-
TepoBipyciB, 0cobnmBo 71 Tuny, Sk Mae HERPOTPOMI3M.
Tak, in vitro nokasaHo: NPUPOZHI CNOMYKN peyM-EMOAVHY,
LLIO OTPVMMaHWI i3 TPaBY KUTANCHKOTO PEBEHIO, 3aXMLLAI0Th
MRCS5 kniTuHK Big eHTEPOBIpYC-7 1-iHAYKOBaHOro LmTONa-
TWYHOTO edpeKTy BHACMIZAOK 3MEHLUEHHS penikaLii Bipycy
Ta ekcnpecii BipycHoro binka [32]. B iHwomMy gocnimkeHHi
MPOAEMOHCTPOBaHa AOLMbHICTb MOLLYKY NPOTUBIPYCHOTO
3acoby Ha OCHOBI MPOTUrPUBKOBOTO Npenapary amgoTepy-
UMHy B. IHribyBaHHs eHTepoBipycy 71 Tvny 3a JONOMOrow
amdotepuumHy B in vitro BinbyBanocs BHACMIAOK 3HKEH-
Hs ekcnpecii prboHyKNeiHOBOT kncnoTu Ta Ginkie 71 Tuny
eHTepoBipycy Y KNiTuHHIN NiHii RD i kniTuHax HEK293 [33].

BucHoBKku

1. [iarHocTuKa eHTepoBipyCHOI iHdeKuii noTpebye
060B'513k0BOr0 NTaOPATOPHOTO NiATBEPAKEHHS!, OCKIMbKY
3aXBOPIOBAHHS € MOMIETIONOMYHNM | XapaKTepusyeTbes
noniMopdiamMoM KniHIYHOI CUMITOMATYKN.

2. EnigeMiyHi cnanaxvi eHTepoBipyCHOT iHEeKLT BUHU-
KatoTb NepiognyHo, a KMiHiYHi NPosiBY, O NPEBAsoTb Y
XBOPWX Nid Yac pi3HMX enigemiYHnx cnanaxis, MarTb NeB-
HWIA 3B’A30K i3 CEPOTUMOM BIpYCY, SIKWiA BUSIBUBCS NTiAEPOM.

3. OcobnmBy yBary HUHi NpYBEPTAKOTb EHTEPOBIPYCHI
iHbeKLi, Lo BUKIMKaHi 71 TUMOM eHTEPOBIpYCY, ANS SKOro
BMCOKO XapaKTepPHUM € HENPOTPOMi3M.
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