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Anbha-KneTky NaHKpeaTUYeckX OCTPOBKOB COCTABMSIIOT BTOPYHO MO YACIEHHOCTY NONYMSALYI0 S3HAOKPUHOLMTOB NOMKENYA0YHON
Xenesbl, @ CHTE3NPYEMbI B HUX FTHOKArOH UrpaeT BaHYH posib B PErynsiLum romeoctasa riokosbl. [1py 3Tom rntokaroH-cy-
MpeccvBHas Tepanus ONpefensieTcs Kak CTpaTeryeck MaBHbIi UICTOYHUK yCriexa NeYeHs NaLMEHTOB C caxapHbiM AnabeTom
2 Tvna. B knnHnyeckon npakTuke AmabeT 4acTo acCoLMMPOBaH C rMNepTOHNYEeCKoN BoMnesHbI0 B METabonmyeckom CUHAPOME,
4TO 1 0BYCMOBMBAET MHTEPEC K NAaTO(U3NONOTUMN a-3HAOKPUHOLIMTOB.

Llenb pa6oTbl —13yunTh NapaMeTphbl pacripenerneHms a-KreTok B naHKpeaTnieckX OCTPOBKaX MOMKENYA0HHOM Xenesbl Y rnepTeH-
3MBHbIX KpbIC IMHUM SHR 1 0XxapakTepn3oBaTh MOPODYHKLMOHANBHOE COCTOSIHUE ITHOKaroH-CUHTE3NPYHOLLIMX SHOOKPUHOLIMTOB.

Marepuanbl u MeToAbl. B rvucTonornyeckix cpeax nomkernynouHoi xenesbl UMMYHOMHOOPeCLEHTHBIM METOLOM BbISIBASN
FMIOKAroH; aHanuanpoBanu nnoLazb NaHKpeaTnieckux OCTPOBKOB, KOMMYECTBO B HUX O-KIMETOK, KOHLIEHTPALMIO B KNeTKax UM-
MYHOPEaKTUBHOTO rtoKaroHa, yaenbHbIe NoKasaTeny pacnpeeneHnst OCTPOBKOB, O-KMETOK W [MoKaroHa Ha eavHuILY nnoLaam
xernesbl. Pesynbratsl 06pabatbiBan NakeTom CTaTUCTUYECKUX NporpaMM, Anst OLEHKU JOCTOBEPHOCTY pasnuynid B rpynnax
npumeHsnu t-kputepuin CtotogeHTa n W-kputepuin YUnkokcoHa.

Pe3ynkTatbl. Y HOPMOTIMKEMUYECKUX TMNEPTEH3NBHBIX KPbIC NIMHUMM SHR KOnMYecTBO OCTPOBKOB, COLEepKaLLMX TTHOKaroH-CUH-
TeaunpyroLLme a-krnetku, beino Ha 10 % bonblue (p < 0,05), YeM y HOpMOTEH3MBHBIX KpbiC KUK Wistar. B TkaHn nompxenyaoqHon
Xenesbl Y KpbIC 06enX NMHWIA BCTPEYanCh eAVHUYHBIE O-9HOOKPUHOLMTLI, He (hOPMUPYIOLLVIE OTAENbHbIE OCTPOBKM. Y KPbIC
nmHMM SHR B rUraHTCKMX OCTPOBKAX HacUMTLIBANOCh Ha 72 % Gorblue 0-3HAOKPUHOLMTOB, YeM Y Kpbic nuHum Wistar, a B 60nb-
LUMX OCTPOBKaX 3TO paanuyvie 6bino ABYKpaTHEIM. COOTBETCTBEHHO, G-KIETKM 3TUX OCTPOBKOB BHOCUITW CYLLIECTBEHHBIN BKMaj B
6ornee BbICOKME NOKa3aTENV COAEPKaHWS [MoKaroHa B NOMKENyL0YHOM Kene3e rMnepTeH3MBHbIX KPbIC: B MMraHTCKUX OCTPOBKaX
KonuyecTBo ropmoHa 6b11o Ha 80 %, a B 6onbLuKx ocTpoBKax — B 3,6 pa3a Bbille, YeM Y HOPMOTEH3MBHBIX KpbIC. B pabote 06-
CYXOAKTCs MeXaH13Mbl, NPUBOASLLME K NOBBILLEHO YMCNIEHHOCTU G-KITETOK B MOMKENYA0YHOMN Xenese rmnepTeH3NBHbIX KPbIC.

BbiBoAb!. MaHKpeaTyeckue 0CTPOBKI HOPMOTIMKEMUYECKNX MMNEePTEH3NBHBIX KPbIC NMHIM SHR xapaktepuayioTcs yeenude-
HWEM Myra a-3HAOKPUHOLIMTOB, YMCTIEHHOCTL KOTOPLIX B 1,9 pasa 6onbLue, YeM y HOPMOTEH3MBHBIX KpbiC MM Wistar. Y kpbic
nmHun SHR B NogykenyaoyHoli kenese HabMtofaeTcs YBenuuyeHe yaenbHOr0 CoAepaHis MioKaroHa, KoiyecTBo KOTOporo
B 2 pa3a NpeBbILLIaET NoKasaTen y HOPMOTEH3MBHBIX KpbIC uHum Wistar.

OcobanBoCTi opraHisauii nonyasuji arbda-KAITMH y NiALIAYHKOBIW 3an03i
B LUYpiB i3 cnoHTaHHOIO rinepreHsieto (SHR)

T. B. AbpamoBa, t0. M. KonecHUK

Anba-KniTMHW NaHKpeaTUYHWX OCTPIBLIB CTAHOBNATb APYry 3@ YMCEMbHICTIO NONYNALIK0 €HAOKPUHOLUMTIB NiALNYHKOBOI
3anos3u, a [MoKaroH, L0 CUHTE3YETbCS B HUX, Bidirpae BaxnuBy ponb y perynsauii romeoctasy rmokoau. [Mpy Lbomy rioka-
TOH-CynpecuBHa Tepanisi € CTPaTeriyHoO roNoBHUM KEPENoM YCrixy ANs NaLieHTiB i3 LyKpoBuM AiabeTom 2 Tuny. Y KniHiYHIn
npakTuUi aiabeT YyacTo acouiioBaHui i3 rinepToHIYHOK XBOPO6O B MeTaboniYHOMY CUMHAPOMI, WO 1 3yMOBMOE iHTEPEC A0
naTodisionorii o-eHA0KPUHOLMTIB.

MeTa po60T1 — BUB4MTM NapaMeTpu po3noginy a-KMiTuH y naHkpeaTu4H1X OCTPIBLSX NiALLMTYHKOBOI 321031 B FiNepTEH3MBHUX
Lwypis niHii SHR i cxapakTepuaysatit MOPhOdYHKLOHAMNBHUIA CTaH IMOKAroH-CUHTE3YHUNX EHAOKPUHOLMTIB.

Marepianu Ta meToau. Y rictonorivHmx 3pisax nigLunyHKoBoI 3ar03u iMyHOMnoopeCLEHTHAM METOLOM BUSBMANM [TTHOKaroH;
aHaniaysanu nnoLly naHkKpeaTU4HMX OCTPIBLIB, KiMbKICTb Y HUX O-KMITUH, KOHLEHTPALLiK0 B KIITUHAX iMyHOPEAKTUBHOTO TtoKa-
TOHY, MUTOMi MOKa3HWKW PO3MOZiny OCTPIBLiB, O-KMITUH i FMIOKAroHy Ha OAMHULI NnoLli 3ano3u. Pesynstati onpavoBanv 3a
[0MOMOrOt0 NakeTa CTaTUCTUYHUX Nporpam, Ans OLHIOBaHHS BiPOriAHOCTI BIAMIHHOCTEW Y rpynax 3actocoByBanu t-kputepin
CrbtogeHTa Ta W-kputepiit BinkokcoHra.

PesynkraTu. Y HOPMOMMIKEMIYHWX FiNepTEeH3VBHYX LypiB NiHii SHR KinbKicTb OCTPIBLB, LLIO MICTSATb [THOKArOH-CUHTE3YHOMi O-KITITUHY,
6yna Ha 10 % 6inbLuoto (p < 0,05), Hixk y HOPMOTEH3MBHMX LLYypiB MiHii Wistar. Y TkaHWHi MigLwnyHKoBOI 3amo3u B LLypiB 060X niHii B1-
SBMANMCH NOOANHOKi O-€HAOKPUHOLMTH, LLIO He (DOPMYHOTb OKpeMi ocTpiBLi. Y LwypiB NiHii SHR y riraHTCbK1X OCTPIBLSX HanivyBanm Ha
72 % GinbLue -eHAOKPUHOLMTIB, HiX Y LLypiB niHii Wistar, a y Benukux ocTpiBLsiX List pisHULS Gyna ABopa3oBoto. BinnosigHo, 0-KNiTuHM
LIMX OCTpIBLIiB pOOMIM CyTTEBMIN BHECOK Y BULL NOKA3HWKI BMICTY [TIHOKAroHy B MifLIyHKOBIN 3ar03i [NepTEH3NBHIX LLYPIB: Y MiraHT-
CbKVIX OCTPIBLsX KinbKiCTb ropmMoHa byna Ha 80 %, a y Benmkvx ocTpiusix —y 3,6 pasa BULLIOK, HiXk y HOPMOTEH3VBHYX LLYypPIB. Y poboTi
0BroBOPIOOTLCS MEXAHI3MW, LLIO MPU3BOANATB A0 MIABULLEHHS YNCENBHOCTI O-KMITVH Y MALLTYHKOBI 3an03i riNepTeH3NBHNX LLYPIB.

BucHoBKW. MaHkpeaTUyHi OCTPIBLi HOPMOMIKEMIYHUX riNepTeH3NBHUX LypiB NiHii SHR xapakTepuayoTbcs 30inbLUeHHSM
nyrny a-eHAOKPUHOLMTIB, YNCENbHICTb siknx B 1,9 pasa GinbLua, HiX y HOPMOTEH3MBHYX LypiB niHii Wistar. Y wypis niHii SHR y
MiALUYHKOBIM 3aM03i CnocTepiraeTbes 30irbLUEHHS TMTOMOTO 3MICTY FIIFOKAroHy, KinbKiCTb SKOro BABIYI NEPEBULLYE NOKA3HUKM
B HOPMOTEH3MBHWX LLypiB MiHii Wistar.
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Features of the alpha-cell population organization in pancreas of spontaneously
hypertensive rats (SHR)

T. V. Abramova, Yu. M. Kolesnyk

Alpha cells of pancreatic islets constitute the second largest population of pancreatic endocrinocytes, and the glucagon
synthesized in them plays an important role in the regulation of glucose homeostasis. At the same time, glucagon-suppressive
therapy is defined as the strategically main source of success of therapy for patients with type 2 diabetes mellitus. In clinical
practice, diabetes is often associated with hypertension in the metabolic syndrome, which causes interest in the pathophysiology
of a-endocrinocytes.

The aim of the study was to investigate the distribution parameters of a-cells in the pancreatic islets of SHR and to characterize
the morphological and functional state of glucagon-synthesizing endocrinocytes.

Materials and methods. In the histological sections of the pancreas, glucagon was detected by the immunofluorescence
method; the area of pancreatic islets, as well as the number of a-cells in them, the concentration of immunoreactive glucagon
in these cells, the specific indices of the distribution of islets, a-cells and glucagon per unit area of the gland. The results were
processed with a package of statistical programs, to assess the reliability of the differences in the groups, the Student’s t-test
and the Wilcoxon W-test were used.

Results. In normoglycemic SHR, the number of islets containing glucagon-synthesizing a-cells was 10 % more (p < 0.05) than
in normotensive Wistar rats. In the pancreatic tissue, single a-endocrine cells were found in rats of both lines, not forming separate
islets. In giant islets of SHR there were 72 % more a-endocrine cells than in Wistar rats, and in large islets this difference was
twofold. Accordingly, a-cells of these islets contributed significantly to higher glucagon levels in the pancreas of hypertensive
rats: in giant islets, the amount of the hormone was 80 %, and in large islets — 3.6 times higher than in normotensive rats.
In this paper we discuss the mechanisms that lead to an increase in the number of a-cells in the pancreas of hypertensive rats.

Conclusions. Pancreatic islets of normoglycemic SHR are characterized by an increase in the a-endocrinocyte pool, which
number is 1.9 times greater than in normotensive Wistar rats. In SHR in the pancreas, an increase in the specific glucagon

content is observed, one’s amount is 2 times higher than that of normotensive rats of the Wistar line.

Anba-KneTkn naHkpeaTu4ecknx OCTPOBKOB COCTABNSIOT
BTOPYH MO uncneHHocTn (15-20 %) nocne WHCYMH-CUH-
TE3NPYHOLLMX b-KNETOK NONynsLmMi0 3HAOKPUHOLMTOB NOA-
Xenyao4Hol xenesbl [1,2]. CUHTE3MPYHOLLMIACA B a-KNEeTKax
TTIFOKaroH MUrpaeT BaXkHYH0 porib B PErynsiLum romeocrasa
ITIFOKO3bI, aKTUBMPYS! B NEYEHU [TIIOKOHEOTEHES Y MOBLILLAS
TeM cambIM ypoBeHb rmukemun. bonee yem 40 net Hasag
Unger 1 Orci [3], npeanoxus GUropMoHanbHyto rmnotesy
naToreHe3a caxapHoro auabera, paccmaTpuBani MHCYMWH
W TIHOKAroH Kak Kro4eBble ¥ PaBHO3HAYHbIE Perynsropbl
romMeocTasa rmoko3bl. B HacTosiLiee Bpemst BCE GorbLue uc-
crnenosartenei, B Tom yucre 1 cam R. H. Unger, cknoHsiioTcs
K [TtOKaroHOLIEHTPUYECKOI TEOpUM NaToreHesa auabdeTa [4],
onpeaensst rKaroH-CynPeCcCUBHYH TEpanuio Kak cTpate-
TMYECKM TMaBHbIA UCTOYHUK yCrexa Tepanvy NauneHToB ¢
caxapHbiM guabetom 2 Tuna [4,5]. B aT0M CBSA3N NOHATEH
BO3paCTalOLLMIA MHTEPEC K h3MONorm 1 natogranonorm
0-3HZOKPVHOLIMTOB He TOMbKO B HOPME WM NPy 3KCnepw-
MEHTasIbHON W KITMHUYECKOM SHAOKPUHHOM natonoru [6,7],
HO U B Cry4ae pa3BuTUs HESHAOKPUHHBIX 3aboneBaHnid. K
MOCMeHUM MOXHO OTHECTW TUNEPTOHUYECKYHO GONe3Hb,
KOTOpast NAaTOreHETUYECKN He CBA3HA C CaxapHbIM anabe-
TOM, HO 4acTO C HIM acCcOLMMPOBaHa B Tak Ha3biBaeMOM
meTabonmyeckom cuHapomMe. B npeablayLimx uccnenosa-
HWISIX HAMV NTOKa3aHo, YTO hOPMMPOBaHWE HACTIEACTBEHHON
apTepuansHON rTMNEPTEH3WM Y MOMNOBO3PENbIX KPbIC TMHWN
SHR conpoBoxaaeTcst HapyLweHNEM LIUTOApXUTEKTOHN-
KU NaHKpeaTU4eckmx OCTPOBKOB, YMEHbLUEHWEM Nyna
b-3HOOKPUHOLMTOB M yAENBHOTO COAEPXaHUS UHCYNMHA
B nompkenynoqHow xenese [8,9]. MonobHoe pemoaenmpo-
BaHWE VMHCYNSPHOrO annapara, KOTOpoe MPOMCXOAMT Ha
(hoHe HapyLLIeHNs IMNAHOTO 0bMeHa Y KpbIC MHUM SHR,
CrocobCTBYET HapYLLEHUIO TONEPaHTHOCTY K rntokoae [10]
1 MOXET paccMmaTpuBaThCs Kak hakTop pucka pasBuTus
MeTabonM4eckoro cuHapoma.
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LleAb pa6oTbi

M3yunTb napameTpbl pacnpegeneHns a-Knetok B nax-
KpeaTnyecknx OCTPOBKaX MOMKENYAO0YHON xenesbl y
rMNepTEH3NBHBIX KpbIC MMM SHR 1 oxapakTepuaosathb
MOpPdODYHKLMOHANBHOE COCTOSHWUE THOKAroH-CUHTE3M-
PYIOLLMX 3HAOKPUHOLMTOB.

Martepunanbl U MeTOAbI UCCAEAOBAHUA

Wccneposanue npoeaeHo Ha 10 HOPMOTEH3MBHBIX Cam-
uax kpbic nuHum Wistar (cuctonnueckoe Al — 105,0
1,1 MM pT. CT.; Macca XMBOTHbIX — 232 + 7 T; ypOBEHb
rmukeMun Hatowak — 3,94 + 0,09 mmone/n) u 15 runepten-
31BHbIX Kpbicax MHUM SHR (cuctonuyeckoe Al —155,7 +
0,9 mm pr. cT.; Mmacca *vBoTHbIX — 306 + 5 r) ¢ Hopmo-
rmukemuen Hatowgak (4,73 = 0,10 mmons/n). Bennunny
ALl n3amepsnu ¢ NOMOLLbI0 CUCTEMbI HEMHBA3WBHOIO
koHTpons aasneHns BP-2000 (Visitech Systems. CLUA).
KOHLEHTpaLWto MtoKo3bl B KPOBU, B3ATON M3 XBOCTOBOM
BeHbl, onpegensnv rmokometpom GlucoCard-Il (AnoHus).
YKuBOTHbIE COplEpKanuChb B CTAaHAAPTHbLIX YCMOBUSX BU-
Bapwisi NP1 eCTECTBEHHOM OCBELLiEHWN 6e3 orpaHnyeHus
[OCTyna K BOAE U NuLLe.

lMomkenynouHyHo Kenesy W3enekanv nocre aekanvra-
LMW BKCMIEPUMEHTATTBHBIX XKMBOTHBIX MO TUOMEHTANOBbLIM
HapkosoM (50 mr/kr), drkcrpoBanu B xuakocTn byaHa (20
4acoB) 1 Mocne CTaHaapPTHOM FMCTONOrMYeckon 06paboTku
3anveanu B napannact (MkCormick, CLUA). Ha potaumoH-
Hom mMukpotome Microm-325 (Microm Corp., PI") rotosu-
N CepUIHbIE CPe3bl NOMKENYA0YHON Xeneabl TOMNLLMHO
5 MKM, KoTOpble AenapachyH1pOBanii M AeMackupoBasi B
umnTpartHom 6ycepHom pacTeope (pH = 9,0) B PT-mopyne
(Thermo Scientific, CLLIA). [mntokaroH B NogxenyaoyHo
Xenese BbISIBMSAIN UMMYHOIHOOPECLEHTHBIM METOLOM:

Key words:
o-cells,
glucagon,
hypertension.
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OpwuriHaAbHI AOCAIAXKEHHS

cpesbl MHKyOMpoBanm ¢ ko3sumu IgG K rtoKaroHy Kpbichl
(sc-7779, Santa Cruz Biotecnology, CLUA) B pa3segeHum
1:200 (BnaxHas kamepa, T = +4 °C, 24 vyaca), 3atem ¢
MbiwmHbIMK IgG K IgG ko3bl, KOHBIOMMpOBaHHbIMM ¢ FITC
(sc-2356, Santa Cruz Biotecnology, CLLA), B pa3segeHum
1:64 (BnaxHas kamepa, T = +37 °C, 45 MUH) 1 3akno4anm
B CMecb rmuuepuH/docdatHein 6ydep (9:1). KoHTponb
cneundUYHOCTH CBS3bIBAHUS @aHTUTEN NMPOBOAMUIIN
aHanornyHbIM 06pasom, 3a UCKMYEHNeM nHKybaumm ¢
NePBUYHLIMU aHTUTENAMMU.

W3yyeHne nMMyHOnoopecLeHTHOW peakLm NpoBo-
AMnn Ha drroopecleHTHOM Mukpockone Axiolmager-M2
(Carl Zeiss, ®PT’), ocHaweéHHoM kamepoi AxioCam-
HRm (Carl Zeiss, ®PI'), ¢ npyuMeHeHneM BbICOKO-
ammceronHoro ceetodmnbtpa 38HE (A, = 470/40 Hw,
A, = 925/50 Hm) (Carl Zeiss, ®PT). KonniecTBeHHbIN
aHanu3 UMMYHOMMIOOPECLIEHTHOW peakuui NpoBOAUMN
C MOMOLLIbIO CUCTEMBI LidhpOBOro aHanm3a u3oopaxeHus
AxioVision-4.8.2 (Carl Zeiss, ®PT’). MaHkpeaTnyeckue
OCTPOBKY KnaccuchumpoBanu B 3aB1CMMOCTU OT Bemni-
YKHbI MITOLLIAAY X MONEPEYHOro ceveHnst. KoHueHTpaumo
VIMMYHOPEAKTUBHOTO [TIOKaroHa B a-KNneTkax BbIMUCIANN
KaK [AECSATVUYHBINA NIorapucmM OTHOLLEHUS! UHTEHCYBHOCTM
chrroopecLeHLMN CEKPETOPHBIX rpaHyn K Hecneundm-
yeckon hroopecLieHLMN aUuMHapHOW TKaHW Xenesbl 1
Bblpaskari B YCroBHbIX eauHuLax contoopectieHumm (E,,, ).
CopepxaHue rmtokaroHa B NomKENyA04HON xenese pac-
CUMTBIBaNW KaK NPOU3BEAEHME KOHLIEHTPALMM ITIHOKaroHa,
nrowaanm MMMYyHOPEaKTUBHOTO MaTtepuarna B KIeTke U
YOENbHOTMO KONMYEeCTBa a-KNeTok (C y4ETOM NpeacTaBu-
TenbCTBa OCTPOBKOB Pa3nnyHbIX TUMOB) U BbIpaXanu B
eavHuuax E . Ha 1 cm? nnowaam cpesa xenessbl. Mccne-
[oBanM He MeHee 5 CM? CyMMapHOW MnoLllagmn cpes3oB
MOZYKENyA04HON XKenesbl Y Kaaoro XXMBOTHOTO.

OKcnepuMeHTanbHble AaHHble obpabatkiBanu na-
KETOM NporpamMm s cTatucTudeckoro aHanmsa EXCEL
2003 (Microsoft Corp.) C MHTErPUPOBAHHO MPOrPaMMHON
HaacTpoviko AtteStat [11]. [laHHbIe C HenpepbIBHBIM pac-
npeneneHnem NpeacTaBnsany B BUAE CPeOHEN BENMNYMHbI
1 owwnbkm cpegHen (M + m), a ANCKPETHO pacnpeaenéH-
Hble JaHHble (KOMMYeCTBO KIETOK, OCTPOBKOB) — B BUAE
meauaHbl (Me) n MexksapTunbHoro pasmaxa (Q1 + Q3).
[oCTOBEPHOCTb Pa3NMYMNIA MEXAY KCNIEPUMEHTANBHBIMY
rpynnamm oLeH1Banu ¢ nomoLLbio t-kputepust CTetoaeHTa
(@nst HenpepbIBHO pacnpenenéHHbIX 1 JaHHbIX C HopMarb-
HbIM pacnpegenexviem) n W-kputepust YunkokcoHa (ans

[MCKPETHO pacnpesenéHHbIX AaHHbIX), cYUTas pasnmyus
poctoBepHbIMy npu p < 0,05.

Pe3syAbTaTbl U UX 06CY)XAEHUE

CpaBHuTenbHbI aHanu3 pacnpeaeneHns naHkpeaTu-
YECKMX OCTPOBKOB B MOKENYA04HON XKeNese nokasarn:
KOIIMYECTBO OCTPOBKOB, COAEPKALLWX TTIHOKArOH-CUHTES3N-
pytoLLMe a-KNETKM, Y TMMNEPTEH3MBHBIX KPbIC NMHMM SHR
6bino Ha 10 % BonbLue (p < 0,05), Yem y HOPMOTEH3MBHbIX
kpbic nuHum Wistar (mab6n. 1).

IMpw 3TOM JOCTOBEPHbIE Pa3nnymMs B XapakTepe pac-
npeseneHnst OCTPOBKOB PasfiMyHOro Tvna OTMeYanichb
TONMBbKO CO CTOPOHbI 6OMbLUMX OCTPOBKOB (NMoLLaAbl0
3500 — 7500 MKM?), KONMYECTBO KOTOPbIX B MOAKENya04-
HoV1 xenese 6bino Ha 65 % Bonblue y kpbIC MuHUKM SHR.
MpuMeyaTentHo, YTO B TKAHU MOKENYOA04HO Xenesbl
Y KpbIC 06EUX NIMHWIA BCTPeYannch eauHUYHbIEe a-3HIO-
KPUHOLUTBI, He (hOpMUPYIOLLME OTAENbHbIE OCTPOBKY.
EVHWYHBIE O-KNETKM HOPMOTEH3VBHBIX KPBIC OTNMYanmnch
OT 3HLOKPMHOLMTOB CHOPMUPOBAHHLIX OCTPOBKOB Ha
12-13 % meHbLueii nnowaabio (p < 0,05) ¢ 6onee BbIcO-
ko (Ha 13-36 %, p < 0,01) KOHLEHTpaLwel rnoKkaroHa B
uutonnasme (mabsn. 2).

Y runepTeH3VBHbIX KPbIC NNOLaAb eAVHUYHBIX O-Kre-
TOK OblNia Takke MeHbLLE, YeM SHOOKPUHOLMTOB chopmu-
POBaHHbIX OCTPOBKOB (Ha 20-22 %, p < 0,05), ogHako u
KOHLIEHTpaLWs rmiokaroHa B Hux 6bina Ha 13-32 % Huxe
(p < 0,05). B T0 xe Bpemsi, ecnv nokasaTenu nroLlau
0-KNETOK ChOPMUPOBAHHBIX OCTPOBKOB Y KUBOTHBIX 0Be-
UX JIMHUIA He OTIYanuChb, TO KOHLIEHTpaLWst rroKaroHa
B MareHbK1X 1 CPeHNX OCTPOBKaX y KpbiC nMiHMM SHR
Bbina meHbLue Ha 21 % v 11 % cooTBeTcTBEHHO (P < 0,05).

Cnepnyet OTMETUTb, YTO Y MMNEPTEH3NBHBIX KPbIC
nHum SHR B ruraHTCKMX 0CTpoBKax (nrowaabto Gonee
7500 MkmM2) HacuuTbIBanoch Ha 72 % 6onblue a-3HAo-
KpUHOLMTOB, YeM Yy KpbiC nuHum Wistar, a B 6onbLumnx
OCTPOBKax 31O pasnunuve 6bino ABykpaTHeIM (mabn. 2).
COOTBETCTBEHHO, O-KMETKM 3TUX OCTPOBKOB BHOCWIIN
CYLLECTBEHHbIN Bknag B bonee BbICOKMe moka3aTenu
COAEpXaHusl TTIHoKaroHa B NOKENYA04HON Xenese rvnep-
TEH3MBHbIX KPbIC: B TMFAHTCKUX OCTPOBKAX KOIMYECTBO rop-
MoHa 66110 Ha 80 %, a B 60nbLUmMX ocTpoBKax — B 3,6 pasa
BbILLIE, YEM Y HOPMOTEH3MBHBIX KpbIC. [Py 3TOM yaensHoe
cofepXaHve rnoKkaroHa B NOXKENYO04HO Xenese y

Tabnuua 1. MapameTpbl pacnpeaeneHus naHkpeaTUYeCcKX OCTPOBKOB, COAEPXaLLMX a-KMNeTKM, B NOAenyao4Hou xenese (Ha 1 cm? nnowlaam cpesa)
kpbic nuHum Wistar (yncnutens) u nuHum SHR (3HameHatenb)

Tun ocTpoBKOB

KonuyectBo ocTpoBKOB,

KonuyectBo kneTok,

CopepxaHue rniokaroHa, E,

Me (Q1 + Q3) Me (Q1+Q3) Mim
EAVHWYHbIE O-KNETKM 1(1+3 1(1+3 86+15
2(1+3) 2(1+3) 6,4+0,9
ManeHbkue, nnotaabo <1500 Mkm? 12 (9 +17) 107 (75 = 116) 409+ 24
15 (8 +18) 109 (68 + 126) 368 + 46
Cpepntve, nnowwaabio 1500-3500 mkm? 15 (14 = 18) 211 (141 + 272) 784 + 45
12(8+17) 145 (105 + 188) 681+ 56
Bonbluve, nnowaasto 35007500 mMkm? 9(6+17 257 (121 = 397) 1125 + 54
21 (19 = 24)* 766 (729 + 911)* 4102 + 118*
[uraHTckue, nnowaabto >7500 Mkm? 9(9+9) 507 (312 + 543) 2103 + 148
8(6+16) 639 (440 + 1415) 3802 + 132*
Bcero (M £ m) 53+1 1051 £ 23 4428 + 30
59+ 1*# 1951 £ 50** 8959 + 39*
*: BO Bcex Tabnmuax ykasaHa JOCTOBEPHOCTb oTnnunid p < 0,05 ans t-kputepusi CbtogeHTa; * ans W-kputepnst YUnkokcoHa.
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Tabnuua 2. XapakTepucTuka a-kneTok NoenynouHom xenesbl y kpbic nuHun Wistar (uncnutens) u nuHum SHR (3HameHaTtenb)

Tun ocTpoBKOB

KonuyectBo a-kneTtok

Mnowaab a-KneTku,

KoHueHTpauus rniokaroHa

B MIIOCKOCTU CEYEHUs1 OCTPOBKa, MKkmZ, M £ m B 0-KneTke,
Me (Q1 +Q3) Me,,, Mt m
EAvHWYHBIE O-KneTku 1 520+22 90,0+ 16,7
1 46,728 499+23
MarneHbkue, nnowiaabio <1500 mMkw? 6(4+11 59.3+0.7 735+37
6(4+9) 60,6 +1,2 58,0 £0,4*
Cpepntve, nnowwaabto 1500-3500 mkm? 11(8 = 14) 60,0+0.5 655+27
12 (8 + 20) 60,0 £ 0,4 583+2,1*
Bonblume, nnowaasto 35007500 mMkm? 20 (16 = 27) 602+0.2 662+17
44 (37 = 52y 60,2+ 1,0 71,8+3,5
[WranTckue, nnotaabo >7500 mMkw? 42 (33 = 57) 60.2+0.6 69.6+28
75 (70 + 94)* 60,0 £ 0,05 738128

Kpbic MHMM SHR B 2 pasa npeBbilano aHanornyHbIN
nokasartenb KpbIiC NiMHUM Wistar, paBHO Kak 1 yaenbHbIn
nokasaTtenb YACMEHHOCTU O-3HAOKPUMHOLMTOB 6bin B 1,9
pa3sa 6onbLLe Y rMnepTeH3NBHbIX XUBOTHbIX (mabs. 1).

Takum 06pasom, NpoBedEHHbIE NCCMEefOBaHMS
nokasanu, 4Yto, B OTNNYME OT HOPMOTEH3UBHbLIX KPbIC
nvHnm Wistar, y runepTeHauBHbIX KpbiC NiHUM SHR Hop-
mornvkemusi Habrnoganack Ha oHe Gonee BbICOKOTO
KONMYeCTBa 0-3HAOKPUHOLIMTOB U COAEPXaHUS rTHoKaroHa
B MOZKENYA04HON xenese. MNonyyeHHbIe AaHHbIe noapa-
3ymMeBatoT 1 Gornee BbICOKVE 3HAYEHMS TIOKaroHeMumn y
STUX XMBOTHbIX, KOTOpAs COYETaeTcs, kak paHee Obino
nokasaHo [8,10], c bornee BbICOKUM YPOBHEM UHCYINHA B
kposu: 10,99 + 0,37 MkME/mn no cpaBHeHuto ¢ 8,61 £ 0,41
MKME/Mn y kpbIC nuHum Wistar. OueBuaHO, YTO B ;AHHOM
Crlyyae y rMnepTeH3MBHbIX KpbIC Crnabo BblpaXeH unu
penyLmpoBaH NapakpUHHbIN 3OdEKT MHCYMHA, KOTOPbIN
[OIMKEH YrHeTaTb CeKpeLyio rMoKaroHa B naHkpeaTunde-
CKIX OCTPOBKAX HE TOMNbKO B HOPME, HO U NPY 9K30TEHHOM
BBELEHUN MHCYNMHA XUBOTHBIM C anfioKCaHOBbIM WK
CTPENTO30TOLWH-NHAYLIMPOBaHHLIM CaxapHbiM AnabeTom
[4,12]. YBenuyeHne nyna a-3HOOKPUHOLMTOB M CUHTE3a
rTIOKaroHa B MOMKENyLoYHON Kenese B onpenenéHHon
Mepe 0ObSICHAET paHee BbISBIEHHbIE HAMW HapyLUEHUs
nunuaHoro obMeHa y kpeic nuHnn SHR [10], koTopele,
O4EBWIHO, SBNSIOTCSH CMEACTBUEM YCUINEHWS nunonusa
B YCMOBUSIX TMNEpPIIIoKaroHeMuMm.

BwmecTe ¢ Tem npuumHa, No KOTOPOW Y rMnepTeH3mnB-
HbIX KpbiC NHUM SHR HabniogaeTcs yBenuyeHue nyna
0-9HOOKPVWHOLMTOB, OCTAE&TCS He BMOMHE MOHATHOW.
BO3MOXHO, reHeTu4eckn AeTepMUHNPOBAHHOE pas-
BUTME TUNEPTEH3MM Yy Kpbic NuHUM SHR coveTaetcs ¢
HapyLLeHneM MoayNsALMM TPAHCKPUMNLIMOHHOTO chakTopa
NeuroD1/B2, peanusyioLiero ctpatervio guddepeHum-
POBKM 3MOPUOHAIbHbIX 3HAOKPUHOLIMTOB B OTAEMNbHbIE
NUHWK a- 1 b-knetok [13], n/mnn Gonee akTUBHOW 3KC-
npeccuen rexHa rmokaroHa B 9MOpMOHanbHbIX SHAOKPU-
HoLMTax Nog BRWSIHUEM TPAHCKPUNLMUOHHBIX (haKTOpoB
Brn-4 [14] n Arx [4], 4TO nNpuBOAUT K NpeobnagaHuio
O-KNEToYHOro heHoTMNa B OCTpoBKax. B mpegbiayLuen
Hawern paboTe Mbl 06Cyxaany BO3MOXHbIE MEXaHU3Mb,
NPUBOASLLME K YMEHBLLUEHWIO Myna b-3HZO0KPUHOLMTOB B
MOKENYA04HON Xenese y rMnepTeH3NBHBIX KPbIC MTMHUK
SHR [9]. AHanornyHoe yMeHbLLEHWE YNCTIIEHHOCTY b-Kne-
TOK, koTOpoe Habntopaetcs y Mblwei nuHumn db/db co 2
TNom auabeta, CONPOBOXAAETCH pefyKUMen cuHTesa
MPHK k kntoueBbIM perynatopam anddepeHLMpoBKM
b-anpokpmHoumntoB — Nkx6.1, NeuroD1/B2, Pdx1 [15].
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B TO Xe Bpems CHWXEeHME JKCMPECCHn reHa MHCynmnHa
W COMPSPKEHHBIX C HUM TPAHCKPUMUMOHHBIX (haKTOPOB
MPUBOAMT K YCUINEHUIO 3KCNPECCUM TPaHCKPUMLMOHHBIX
(hakTopOB, aKTUBMPYIOLLMX reH rmtokaroHa — Pax6, Foxa1,
Foxa2 [16]. BO3MOXHO, AaHHbIA MeXaHU3M NeXuT B
OCHOBE YBENUYEHUS NyMa a-KMETOK Y MMNepTEH3NBHbIX
kpbic NuHMM SHR 1 SBNsieTcs NposiBNeHneM KOHTpaBep-
CVIOHHOW peakunn Ha peayKumio nyna b-kneTok.

[pyroe BO3MOXXHOE 0BbSCHEHWE YBENUYEHUSI MaCChl
0-3HOOKPUHOLMTOB M COLEPKaHUs IMokaroHa B Moaxe-
NyOO0YHOW Kenese Y rMnepTeH3NBHBIX KpbIC NMHMM SHR
MOXET ObITb CBSI3aHO C MexaHu3MaMy CUMMaTUYeCKON
¥ mapacumnaTUyeckoi MHHepBaLMU NaHKpeaTU4ecknx
OCTPOBKOB, WrpaloLLEN BaxHYH POrb B MHAYKLMM CeKpe-
LMK rntokaroHa. [locTaTouHO XOPOLUO M3BECTHO, YTO CUM-
naTuyeckasl MHHepBaLus SBNAETCA Hambonee CUMbHbIM
CTVIMYMSITOPOM CEKPELMM TTIH0KaroHa B MOAXenyaoqHOMN
xenese [17,18]. Mpn aTOM BONPOC O TOM, YTO UMEET
GonbLUMIA MPYOPUTET B 06ECTIEYEHUM TTIHOKAroH-0nocpe-
[I0BAHHOTO KOHTPOMS YPOBHS IMMKEMUN: LEEHTPasbHbIE
MexaHu3Mbl, onpeaensieMble akTUBHOCTbIO HEMPOHOB
BEHTpPOMeAMAanbLHOro sapa runortanamyca («Mo3roBOM
CEHCOp TTHOKO3bI» ) 1 AOPCanbHOMO KOMMeKeca n. vagus,
UMW aKTUBHOCTb @BTOHOMHOW HEPBHOM CUCTEMbI — [10
HacTOSILLEero BPEMEHMN SBMSIETCS NPEAMETOM UCKYCCUU
[19]. B T0 e Bpems HeMpOoreHHble MexaH13Mbl NaTtoreHe3a
rMNEPTOHNYECKON BOME3HN y YEnoBeKa XOPOLLO U3yYeHbl
Y SIBNSAOTCA OAHOW M3 MULLIEHe hapMakoTepanum, paBHO
KaK W B 3KCNEpUMEHTanbHON MeauLUMHE HEMpOreHHbIe
MEXaHW3Mbl MOLENMPOBaHWS rUNepTeHauy y naboparop-
HbIX XMBOTHBIX UCMONb3YHOTCA U B HacTosiLee Bpems [20].
CneposatenbHo, Gonee BbICOKWIA YPOBEHb aKTVBHOCTM
CYMMaTNYECKOro OTAemna aBTOHOMHOW HEPBHOM CUCTEMBI
Y TMNEPTEH3MBHBIX KPbIC NMHMM SHR MoxeT okasbiBaTb
CTUMYNUPYOLWNA 3PEKT Ha CEKpeuuto rmoKaroHa
O-KneTkamu NaHKpeaTU4ECKNX OCTPOBKOB.

BbiBoAbI

1. MaHkpeaTnyeckme OCTPOBKN HOPMOTIMKEMUYECKIX
rMNepTEH3NBHBLIX KpbIC NMHUM SHR xapakTepu3aytotcs
yBeNnuyeHnem nyna o-HLOKPUHOLMTOB, YUCIIEHHOCTb
koTopbix B 1,9 pasa 6onbLue, YeM Yy HOPMOTEH3NBHbIX
kpbiC nuHm Wistar.

2. Y kpblc nuHMM SHR B nogxenyao4yHon xenese
HabniogaeTcs yBenuyeHue yaenbHOro cogepxaHus
FTIIOKaroHa, KOnmM4ecTBO KOTOPOro B 2 pa3a npeBsbiLlaeT
rnokasaTenu y HOPMOTEH3MBHbIX KpbIC NuHUK Wistar.
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0co6eHHOCTH TPAHCKPUNLIUOHHOW aKTUBHOCTHU reHa K-RAS
U aKcnpeccuu peuentopos cemenctsa ErbB
B aA€HOKapLUUHOME YKEeAyAKa KMLLEYHOro Tna

B. A. TymaHckuu, T. A. XpUCTEHKO

3anopOXCKUIA TOCYAGPCTBEHHbIN MEAULIMHCKII YHUBEPCHTET, YKpanHa

Llenb pa6otbl — n3yunts ocobeHHocTn akenpeccn MPHK reHa K-RAS, a Takke poCTOBbIX peLientopoB cemelictea ErbB
(EGFR n HER2/neu) onyxoneBbiMu KneTkamm aieHOKapLIMHOMbI XemyaKa KULLEYHOro TMa M UX B3aWMOCBSA3b C YPOBHSIMM
KIeTo4YHOM Nponudepayy 1 anonTosa.

Matepuanb! u meTogbl. [poBeaeHO NaTOrMCTONOMMYECKOE, UMMYHOTUCTOXMMUYECKOE U MOEKYNAPHO-TEeHEeTNYecKoe r1ccne-
[0BaH1e afieHoKapLMHOMBI xenyaka kuweyHoro Tvna y 30 naumeHToB 49-86 nert, a Takke 10 06pasLoB cnnncTon 06004k
Xernyaka 06bI4HOV TMCTONOTMYECKON CTPYKTYPbI.

Pesynbratbl. YCTaHOBMNEHO, YTO afeHOKapLIMHOMA XemnyaKka KULLIEYHOro TWMa XapaKTepu3yeTcsl NMOBbILWEHHBIM YPOBHEM
akcnpeccun MPHK reHa K-RAS [Me = 3,62 (0,57; 5,87)]. imeeTcs obpatHas cnabas KoppensiumMoHHas CBA3b MEXAy BO3-
pacTaHvem ypoBHs akcnpeccum MPHK reHa K-RAS 1 CHUXEHWEM CTeneHn rucTonornieckoin AuddepeHLmpoBKX Onyxomnm
ot G3 po G1 (r=-0,36). B 100 % ameHokapLyHOM Xenyaka KALWEYHOro TMa BbisiBNeHa MeMOpaHHas akcnpeccust peLen-
TopoB EGFR 1 HER2/neu. Mpu 3T10M BblpaxeHHas (++/+++) akcnpeccust EGFR umeet mecto B 76,66 % ageHokapLMHOM,
B TO Bpems kak HER2 nosutuBHble (+++) coctaBunu 46,66 %. Vimeetcsa npsmas cunbHas KoppensuMoHHas CBSA3b Mexay
rnokasarensmm akcnpeccun onyxonesbiMu knetkamu perentopos EGFR n HER2/neu (r = 0,80), npsmas cpegHen cuibl
KOppensuMoHHas CBA3b Mexdy nokasarensmu akcnpeccun mapkepos EGFR n Ki-67 (r = 0,53), a Takke npsimasi cpegHen
CUnNbl KOPPEnsiLMOHHas CBA3b Mexay nokasatensamu akcnpeccun mapkepa EGFR n MPHK rena K-RAS (r = 0,57). He
BbISIBIIEHO KOPPENSLMA MeXIy YPOBHSMM 3KCMPECCUM OMYXONEBLIMU KNETKAMK afleHOKapLMHOMBI JKENyaKa KULLEYHOro
Tna mapkepoB anonto3a (p53 u kacnasbl-3), peuentopoB EGFR u HER-2/neu, a Takke ypoBHeM akcnpeccun MPHK
reHa K-RAS.

BbiBoabl. [onyyeHHble JaHHble CBUAETENBCTBYIOT O TOM, YTO BO3pacTaHue akcnpeccumn peuentopoB EGFR n HER2/neu
KreTkamn afeHoKapLMHOMBI Xenyaka KULLEeYHOro TUna NMPUBOAWT K akTUBaLMM TPaHCKpUNLMKM W TpaHensaumm reHa K-RAS
¢ nocnepytowlen aktueaumein ERK-curHanbHoro nytv, peanvaytowero nponudepaTviBHbIN MOTEHLIMAN OMyXOMneBbIX KIETOK.
Onpepenenune ErbB-peuentopHoro cratyca ageHOKapLMHOMbI Xenyaka KALWEYHOro Tuna LenecoobpasHo yuuTbiBaTb npu
BbIGOpE MHAVBWAYaNM3MPOBaHHO TapreTHoOW Tepanuu.

Ocob6AMBOCTI TPAaHCKPUNLiNHOI aKTUBHOCTI reHa K-RAS
Ta ekcnpecii peuentopiB cimeictBa ErbB B apAeHOKapLMHOMI LIAYHKa
KULLUKOBOIO TURY

B. 0. TymaHcbkuM, T. 0. XpUcTeHKo

MeTta po6otu - BrB4nTH 0cobnmsocTi ekcripecii MPHK reHa K-RAS, a Takox pocToBux peLienTopis cimelicta ErbB (EGFR i
HER2/neu) nyxnuHHUMM KNITMHAMW a4eHOKapLMHOMM LUSTYHKa KLLKOBOIO TWMY Ta iXHil B3aEMO3B'A30K i3 piBHAMM npornide-
pauii Ta anonToay.

Matepianu Ta Metoam. 3aiCHUNM NATOrICTONOrYHE, IMYHOTICTOXIMIYHE Ta MONEKYNSPHO-TEHETUYHE AOCNIMKEHHS afeHo-
KapLyHoMM LunyHKa kuwwkosoro Tuny y 30 nauieHTiB 49-86 pokis, a Takox 10 3paskiB crim3oBoi 0BOMOHKM LUYHKa 3BUYaHOT
rictonoriyHoi 6ynoBu.

PesynkraTtu. BcTaHoBNEHO, WO afjeHOKapLIMHOMA LLYHKa KMLLIKOBOTO TUMY XapakTepu3yeTbes NMiABULLEHNM PIBHEM eKcrpe-
cii MPHK reHa K-RAS [Me = 3,62 (0,57; 5,87)]. HasiBHUI1 3BOPOTHMIA Criabkui KOpensLiiHuiA 38’130K MiXX 3pOCTaHHAM PiBHS
ekcnpecii MPHK reHa K-RAS i 3HWKeHHAM CTyneHs ricTonoriYHoro audepeHuitoBaHHs nyxnunm Big G3 go G1 (r = -0,36).
Y 100 % afeHOKapLIMHOM LUMYHKA KLLKOBOTO TUMY BUSIBNEHO MeMBpaHHy excnpecito peuenTtopis EGFR i HER2/neu. Mpw Lbo-
My BupasHa (++/+++) ekcnpecia EGFR cnocrepiranack y 76,66 % ageHokapuuHom, Togi sk HER2 noautusHi (+++) nyxnuxu
CTaHoBMUNM 46,66 %. HassHWUI NpsamMuUin CURbHUIA KOPENsLINHWIA 3B’A30K MiX NOKa3HUKaMy eKCMPECii NyXAMHHUMM KITiTUHaMK
peuentopis EGFR i HER2/neu (r = 0,80), npsamuii cepegHbOi Cunm KOPENnALiINHNIA 3B’S30K MiX MOKa3HUKaMu ekcnpecii Map-
kepiB EGFRi Ki-67 (r = 0,53), a Takox npsiMuii cepeiHbOI CUni KOPENnsLiiHNI 3B’A30K MiX MOKa3HWKamm ekcnpecii Mapkepa
EGFRimPHK reHa K-RAS (r=0,57). He BUsiBneHo KopensiLi Mixk piBHSIMX €KCMPecii NyXIMHHUMU KNiTUHaMV afeHOKapLyHOMM
LUMYHKa KULLIKOBOIO TUMy Mapkepis anonTo3y (p53 Ta kacnasu-3), peuentopis EGFRiHER2/neu, a Takox pisHem exkcnpecii MPHK
reHa K-RAS.

BucHoBku. [aHi, Wwo otpumanu, ceigyatk: 36inbwenHs excnpecii peuentopie EGFR i HER2/neu knitHamu ageHokapum-
HOMM LUMYHKa KWLLKOBOTO TUMYy NPU3BOAWTL A0 aKTMBALLl TpaHCKpunLii Ta TpaHcnsuii reHa K-RAS i3 HacTynHoto akTuBaLieo
ERK-curHanbHoro kackagy, Lo peanidye nposnicepatnBHUI NoTeHLian NyxSIMHHUX KNiTUH. BusHauyeHHs ErbB—-peuenTopHoro
CTaTycy afeHOKapLMHOMU LUMyHKa KULLKOBOTO TUMYy AOLINbHO BpaxoByBaTW Mifg vac BWOOpY iHAMBIOyanisoBaHOi TapreTHol
Tepanii.
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The features of transcriptional activity of K-RAS gene and expression of ErbB family receptors
in intestinal-type gastric adenocarcinoma

V. A. Tumanskiy, T. A. Khrystenko

Aim - to study the features of expression of the K-RAS gene mRNA and the ErbB family growth receptors (EGFR and
HER-2/neu) by the tumor cells of the intestinal-type gastric adenocarcinoma, and also their relations to the processes
of cell proliferation and apoptosis.

Materials and methods. Pathohistological, immunohistochemical and molecular-genetic studies of the intestinal-type gastric
adenocarcinoma from 30 patients (the age ranged from 49 to 86 years) and 10 samples of the normal gastric mucosa were
performed.

Results. It has been established that intestinal-type gastric adenocarcinoma is characterized by the elevated level of ex-
pression of the K-RAS gene mRNA [Me = 3.62 (0.57; 5.87)]. There is the inverse weak correlation between the elevated
expression level of the K-RAS gene mRNA and the decrease of the histological differentiation degree of the tumor from
G3 to G1 (r =-0.36). In 100 % of the intestinal-type gastric adenocarcinomas, that were investigated, membrane ex-
pression of the EGFR and HER-2/neu receptors was detected. Herewith the intense expression of the EGFR (++/+++)
occurs in 76.66 % of the adenocarcinomas, while the HER2 positive status (+++) occurs in 46.66 % of the adenocarcinomas.
There is the direct strong correlation between the expression levels of the EGFR and HER2/neu markers by the tumor cells
(r=10.80), the direct medium correlation between the expression levels of the EGFR and Ki-67 markers (r = 0.53), and the di-
rect medium correlation between the expression levels of the EGFR marker and K-RAS gene mRNA (r = 0.57). There are no
correlations between the levels of expression of the apoptosis markers (p53 and caspase-3), EGFR and HER2/neu recep-
tors, as well as the expression level of the K-RAS gene mRNA by the tumor cells of intestinal-type gastric adenocarcinoma.

Conclusions. These data suggest that the increasing of the expression levels of EGFR and HER2/neu receptors by the tumor
cells of intestinal-type gastric adenocarcinoma leads to the activation of transcription and translation of the K-RAS gene, followed
by the activation of the ERK-signaling pathway that realizes the proliferative potential of the tumor cells. The examination of

ErbB-state of the intestinal-type gastric adenocarcinoma is expediently for the individual target-treatment selection.

HecmoTtps Ha pernctpupyemoe B nocrnegHee LecsTU-
NeTUe CHWXeHWe 4acToTbl paka xenyaka (PXK), oH, no
[aHHbIM rnobanbHON CTaTUCTUKKW, 3aHUMAET YeTBEPTOE
MeCTO B Mvpe no 3aboneBaeMocTt U BTOPOe MeCTo — Mo
CMEepTHOCTW OT 3/10Ka4eCTBEHHbIX HOBOOGPAa3oBaHui
[1]. NleyeHne naumeHToB ¢ MECTHO-pACNPOCTPAHEHHBLIM
PXX B cTpaHax 3anagHoi EBponbl 1 CeBepHoi AMEPUKM
MPOBOAMTCS NPENMYLLECTBEHHO NYTEM HEOAAbIOBAHTHON
XUMUOTEPANUX C NMOCNEAYILUM XUPYPrMYeckum yaane-
HUeM onyxomnu, B TO BPEMS KaK B CTpaHax Asun — npe-
MMYLLECTBEHHO MYTEM OMepaTMBHOIO BMeLLATeNnsLCTBa C
nocreayroLe agbloBaHTHON xuMuoTepanvei. Mokasa-
Tenm BbhknBaemocTv 6onbHbIX PXK HECKOMbKO ynyyLLmMm
[OCTWDKEHWs B 06racTv TapreTHon Tepanum [2]. Ho paxe
MW YCIOBWW a1eKBATHOTO JIe4eHUs MoKasaTerb 5-neTHen
BbhKMBaeMOCTH BOMbHbIX C NPOABUHYThIMU CTaausmmn PXK
He npesbiwaeT 40 % [3].

B passuTum PXK akTMBHO 13yvaetcs porib NpOTOOH-
koreHoB (c-erbB-2, K-RAS, c-myc, Src v Opyrux), KOH-
TPOMUPYHOLLMX MPOondepaLyio 1 anomnTo3 OMyxoneBbIX
KneTok [4], a Takke BNUsHME POCTOBLIX (DaKTOPOB, TaKMNX
kak Genku cemencrea ErbB (HER) — EGFR, c-erbB-2,
c-erbB-3 1 cemeiicTtea c-erbB-4 —HER-1, HER-2, HER-3 1
HER-4 [5], nockonbKy 1x akTuBaLms u/mnu aucperynsums
UrparoT BaXKHYH POrb B OMyXONeBOM Nporpeccu 1 MeTa-
crasupoBaHuu [6]. AGeppaHTHast IMMYHOTUCTOXMMUYE-
ckas (UMX) skcnpeccns EGFR n HER-2/neu BbisiBnseTcs
He TonbKo B PXK, HO Taioke B pake MOMOYHOW 1 npeacTa-
TENbHOW Xenesbl, B pake SNYHUKOB U1 NErkux [5,9]. PXK
OTIIMYAET BbIpaXXeHHasi MONEKYMSPHAs reTeporeHHOCTb:
afieHokapuuHoMa xenyaka kuweyHoro Tuna (AKXKKT)
XapaKTepn3yeTcs NpeuMyLLecTBEHHO runepakcnpec-
cuelt npoTooHkoreHoB (c-erbB-2, K-RAS, c-myc, src),
KOHTPOMUPYIOLLMX NponudepaLio onyxoneBblX KMeTok,
B TO Bpems kak PX guddysHoro Tvna xapaktepusyercs
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MPeVMyLLECTBEHHO rMNEPIKCNPECCUEN HEKOTOPbIX OHKO-
reHoB (c-met, K-Sam) v yTpaTon onyxoneBbIMU KIeTkamm
MOIEKYT MEXKMETOYHON agreaunm [4].

leH K-RAS koaupyeT BHYTPUKNETOYHbIN Genok
(RAS-npoTeuH), koTopbli obecneunBaeT nepegavy
BHELLHWUX CUrHaroB POCTOBbIX (DAKTOPOB OT KMETOYHbIX
MeMOpaHHbIX peLienTopoB cemenicTea ErbB B sapo kneTku
¥ SIBNSIETCA KIlo4eBbIM KoMnoHeHToM MAPK-curHansHoro
Kackaga, perynupytoLiero nponudepaLmio onyxonesblX
KNeTOK, YCTONYMBOCTb K anonTo3y, MeTacTasvpoBaHue 1
aHruoreHes B onyxonu. [7]. MyTauuu reHa K-RAS, obHa-
PYXMBaEMbIE B HEKOTOPbIX 3MOKAYE€CTBEHHbIX OMYyXOrsiX,
accoLMMpOBaHbI C MOBBILLEHHON akTUBHOCTLIO RAS-npo-
TenHa, aHomarnbHO akTuempytolero Ras/Raf/MEK/ERK
(MAPK) curHanbHbIi kackap 63 BO3OecTBUS BHELIHUX
CUrHanoB POCTOBbIX PaKkTOPOB Yepe3 MeMbpaHHble
peLenTopbl KMNeTku, B TOM YMCHe — Yepe3 peLenTopsl
anuaepmarnbHoro daktopa pocta. MIMeHHo noatomy
ornyxornu, B KOTOPbIX BbISBASKOTCA MyTauumn reHa K-RAS,
HeYyBCTBUTENbHbI K aHTU-EGFR TapreTHoi Tepanum [5,8].
Mo AaHHBIM COBPEMEHHON Hay4HOW NUTEpaTypbl, 4acTo-
Ta myTaumii reHa K-RAS B PXK konebnetcsa B npegenax
0-29 % c meguaHon 6,5 %, B TO Bpems Kak amnnundu-
Kaums reHa K-RAS Habntopaetcs B 1-9 % cnydaes. B
CBSI3U C HWU3KOW 4aCTOTOW FeHETUYECKNX aHOMarnuin u
OTHOCUTENBHO ManbiMy 06bEMaMK NCCELOBaHHbIX Bbl-
60opoK faHHbIE 0 B3anMOCBA3AX Mexay K-RAS-ctaTycom
PX, ero knuHuko-mopdonormyeckuMmn napameTpamm u
BbIKMBAEMOCTHHO OOMbHBLIX NOKA UMEKT HELOCTATOUHYHO
CTaTUCTUYECKYHO MOLLHOCTb [8].

PeuenTopb! anupepmansHoro daktopa pocta (EGFR)
ABNATCS NPOAYKTOM NPOTOOHKOreHa ErbB1 (HERT)
1 OTHOCATCA K peuentopam TUPO3WH-CeLnduYecknx
npoTemHknHas. Peuentop 2 Tvna K anuaepmansHoMy
takTopy pocta HER2 kogupyeTcs npoTOOHKOreHOM
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c-erbB-2 v sBnsieTcs TpaHCMeMOpaHHbLIM MPOTEVHOM C
TUPO3NHKWHA3HON aKTUBHOCTBIO, KOTOPbLIA BOBMEYEH B
MAPK-curHanbHbI kackag [7,9]. Mocne cBasbiBaHus ¢
nvrangamm EGFR copmupyeT reTepoanmepsl ¢ pevien-
Topamn HER2, nepegaiolmmn curHan Ha BHYTpUKNe-
TOYHbI RAS-NpoTenH, KOTopbIi NEepexoauT B aKTUBHOE
(GTP-cBsi3aHHOE) COCTOSIHWE, aKTUBMPYS TeM CambiM
MAPK-curHaneHbIn kackag. lMocnegHui, B CBOKO ovepeab,
BKITIO4aET HECKOMbKO MyTei nepefadn curHanos, KoTo-
pble, perynupys YHKLUM HECKOMNbKUX (haKTOPOB TPaHC-
KPUMLMK, OKa3bIBAKOT BIUSHWE HA MPOLIECCHI KIIETOYHON
nponudepaLmm, anonTosa, MHBa3WM U METacTasnpoBaHus,
a TaKkKe TYMOP-aCCOLMMPOBAHHOMO aHruoreHesa [7,9].
Takum obpasom, peLienTopsl anuaepmansHoro dakTopa
pocTa BMSIOT Ha Guonoruyeckoe NoBeaeHne 1 3rokave-
CTBEHHBI NOTEHLMan Ornyxornu.

OpHako BONpPOC O MPOrHOCTUYECKOW LEeHHOCTH
K-RAS-ctatyca AKXKKT, a Takke ypoBHEN 3KCrpeccuu
HER2/neu n EGFR onyxoneBbiMK kneTkamu BCE eLé
OCTaéTcs OTKPbITbIM [3,8].

LleAb pa6oTbi

Mayuntb ocobeHHocTn akcnpeccun MPHK reHa K-RAS,
a Takke pocToBbIX peLentopos cemelicta ErbB (EGFR
1 HER2/neu) knetkamm ageHOKapLyHOMbI JXenyaka Ku-
LUEYHOrO TUMa U UX B3aMMOCBSI3b C YPOBHEM KIETOYHOM
nponvdpepaLyn 1 anonTosa.

Matepuanbl U MeTOAbI ICCAEAOBaHUA

lpoBeaeHo NaTorncTonornyeckoe, UMMyHOrVICTOXMMIYE-
ckoe (UX) v MmonekynsipHo-reHETNYECKOE NCCIEeNoBaHE
afeHoKapLyHOMBI xenyaka kuwevHoro tvna (AKXKKT) y
30 naumneHToB 49-86 ner. [pynny KOHTPOMS COCTaBUMM
10 obpasuoB cnmancToi 06onoYKK xenyaka obbIYHO
TMCTONOTMYECKON CTPYKTYpbl. Cpeam nccnefoBaHHbIX
AKXKT BbicokoandhepeHumpoBaHHble G1 kapLMHOMBI
cocTaBum 6,67 %, ymepeHHo anddepeHLnpoBaHHble
G2 - 26,66 %, Hu3koamddepeHunpoBaHHbie G3 —
66,67 %. AKXKKT, nokanusytoLupecs B npegenax cnmsu-
cToii 0bonouky 1 noacnmancTon ocHoBel (T1), coctaBunm
10 %; KapuUMHOMBI, NPOpPACTalOLLME B MbILUEYHbIN CION
(T2), — 30 %; npopacTatoLine B NOLCEPO3HYH OCHOBY
(T3) — 46,66 %; npopacTatoLyyie B CepO3Hyto 060mMouKy
(T4)—13,34 %. AKXKKT 6e3 meTacTasoB B perMoHapHbIX
numdpatuyeckmx ysnax (NO) coctasunu 60 %, kapuu-
HOMbI C MeTacTa3amu B 1-2 numdarnyeckux ysnax
(N1) - 40 %.

O6pa3sLbl onyxonu 1 cnnancTon 06oNnoYKKM xenyaka
¢ukeuposanm B 10 % 3abydepeHHoM dopmanuHe 1 3a-
nviBanu B napaduH. MUKpOCTPYKTYpy paka oLeHVBani B
napauHOBbIX Cpe3ax, OKPALLEHHbIX FEMaTOKCUITMHOM U
3031HOM, B CEPUINHBIX NapatMHOBLIX Cpe3ax NPOBOAMMW
WX nccnegoBaHve pocToBbIX PELIENTOPOB MO CTaHAapT-
Hown meTtoamke [10] ¢ Mcnonb3oBaHNEM MOHOKMOHASbHBIX
antuten Po Rb A-Hu EGFR, Clone SP9 (DBS, CLUA) n
Po Rb A-Hu c-erbB-2 Oncoprotein, Clone a0485 (DAKO,
[Oanus) [cuHoHum HER2/neu], a Takke cuctembl Bu3ya-
mu3auuu EnVisionFLEX ¢ guammHobeHsuamHom (DAKO,
CLWA). Pesynbratel MMX nccnegoBaHus oueHuBanu B
mukpockone AXIOPLAN 2 (Carl Zeiss, ®PT).
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Ta6bnuua 1. Cneundmyeckve napbl NpaiMepoB, UCMONb30BaHHbIE Af1s aHann3a

1ccreayemoro 1 pedpepeHTHOro reHos

TeH Mpaiimep Tm,°C  Product Exon
length junction
(bp)
K-RAS F = AAGACAGAGAGTGGAGGATGC 59,17 51 642/
R = TGTCGGATCTCCCTCACCAA 60,25 643
B-actin (ACTB)  F = CCTTTGCCGATCCGCCG 61,30 59 78/79
R = GATATCATCATCCATGGTGAGCTGG 61,15

MemGpaHHyto akcnipeccuto peuentopoB EGFR u
HER2/neu oueHnBanu B COOTBETCTBUM CO LLKANON, pas-
pabotaHHoi komnanuen DAKO v ogobpenHoin USFDA
[11]: (-) — nonHoe oTcyTCTBME 3KCMpeccun nmbo dpar-
MeHTapHas MeMmbpaHHas akcnpeccust meHee YeM B 10 %
KINeTok onyxonu; (+) — HesHa4YuTENbHas pparmeHTapHas
membpaHHas akcnpeccyst bonee yem B 10 % kneTok ony-
Xonu; (++) — ymepeHHas akcnpeccys B 6azonatepanbHbix
oTaenax meMbpaH Unu Ha BCEM MPOTSHKEHWUM MemOpaH
6onee yem B 10 % kneTok onyxonu, (+++) — 3HaUMTENb-
Hasl akcnpeccust B 6asonartepanbHbix oTaenax meMopaH
U1 Ha BCEM MpOTsHkeHUn membpaH bonee yem B 10 %
KNeTOK OMnyXonu.

MonekynspHo-reHeT14ecKve cCneaoBaHMs NPOBOAN-
nv B Matepuane, dukcuposaHHoM B 10 % 3abycdepeHHom
dopmanuHe 1 3anutoMm B napaduH. [ns BbigeneHus
TotanbHon PHK obpasubl TkaHu genapadvHinampoBanm
B KCWIIONE W PernapaTvpoBany B HUCXOAALMX KOHLEH-
Tpauwsix ataHona (100 %, 96 %, 70 %), Lanee romore-
HW3upoBanu 1 B npobupkax «Axygen» (USA) noBTOpHO
[ZenapadvH13vMpoBan 1 peruapatuposanu. [Ans Boiene-
HUSA 13 TkaHu ToTanbHon PHK ncnonbsosamu « Trizol RNA
Prep 100» (Isogen Lab. Ltd, Poccuiickast Penepauust), ans
nonyyeHust KOHK — Habop «OT-1» (Syntol, Poccuiickas
denepauus). PeakunoHHas cmecb o6WwmuM 06bEMOM
25 mkn cogepxana 1 mkn Random-6 npavimepa, 2 Mkn
TotanbHoi PHK, 8,5 mkn fevorusnposaqHor H,O, oun-
LLIEHHOW OT Hykreas, 12,5 MKn peakUMoHHOM cmecu (2,5X)
1 1 mkn peeepTasbl MMLV-RT. O6paTHyto TpaHckpunumio
nposoauu npu 45 °C B TedeHue 45 MyuHyT C nocnegyto-
LLMM HarpeBaH1eM B TeveHne 5 MuHyT npu 92 °C.

[ns onpepenexnnsa ypoBHsA akcnpeccun MPHK
ncnonb3oanu amnnugukatop CFX96 ™Real-Time
PCR Detection Systems (Bio-Rad Laboratories, Inc.,
CLLUA) n Habop peaktoB ans nposenexns MNLIP-PB B
npucytcTBumn SYBR Green R-402 (Syntol, Poccuitckas
depnepauus). PuHanbHas peakuMoHHAs CMecb Ans
amnnuduvkauum Bkntovana kpacutens SYBR Green,
[HK-nonumepasy SynTaq ¢ MHTMBMPYIOLLMMUY aKTUBHOCTb
depmenTa aHtutenamu, 0,2 mkn npsmoro u 0,2 Mkn
obpatHoro cneunduyeckoro npanmepa, dNTP-ges-
OKCUHykneoauaTpudocdatsl, 1 Mkn mMatpuubl (kOHK).
Cneuwduyeckme napsl npaimepos (5'-3') ans aHanusa
nccnepyemoro (KRAS) n pedepentHoro (ACTB) reHos
¢upmbl Thermo Scientific (CLUA) 6binn nogobpaHbl B
nporpamme Primer Blast (NIH, CLUA) (ma6n. 1).

Avnnudukaums coctosna ns 45-50 Lyknos n npose-
[leHa npw crieaytoLwmnx yenosusx: aeHatypauus — 95 °C,
15 cekyHg; omxur — 59-61 °C, 30-60 cekyHp; anoHra-
uma — 72 °C, 30 cekyHa. OTHOCMTENbHOE HOPManu30-
BaHHOe KonnyecTso k[HK TapreTHoro reHa onpegensnu
meTopom ,,Ct. Cratuctudyeckunit aHanua aaqHbix MLP
MPOBOAMAW NpY MOMOLLY NporpaMmMHoro obecneyeHus
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Tabnuua 2. KoppensiuyoHHble cBsian Mexay akcnpeccueit MPHK reHa K-RAS, akcnpeccueii Ki-67, p53, kacnasbl-3, EGFR, HER2/neu
onyxonesbIMK kreTkamu, a Taioke nokasatensmm G, T, N (pTNM) ageHokapLyHOMBI Xenyaka KULWeYHOoro Tuna

KRAS Ki-67 p53 casp-3 EGFR HER2/neu G T N
KRAS 1,00 0,73* 0,25 0,21 0,57* 0,68* -0,36* -0,06 -0,14
Ki-67 0,73* 1,00 0,15 0,98* 0,53* 0,61* -0,07 -0,09 -0,20
p53 0,25 0,15 1,00 0,45* 0,19 0,16 -0,28 -0,19 -0,19
casp-3 0,21 0,98* 0,45* 1,00 0,23 0,14 0,17 -0,03 -0,11
EGFR 0,57* 0,53* 0,19 0,23 1,00 0,80* 0,01 0,27 0,22
HER2/neu 0,68* 0,61* 0,16 0,14 0,80* 1,00 -0,01 0,21 0,13
G -0,36* -0,07 -0,28 -0,17 0,01 -0,01 1,00 0,31 0,08
T -0,06 -0,09 -0,19 -0,03 0,27 0,21 0,31 1,00 0,46
N -0,14 -0,20 -0,19 -0,11 0,22 0,13 0,08 0,46 1,00

*: Hanuume Koppensuuu.

KRAS

45

40

3B

30

25

20

15

10

0 MepguaHa

[C325-75%

T MuH-makc
Martonorusi/Hopma

Puc. 1. MeauaHbl akcnpeccim MPHK reHa K-RAS B afieHokapLmHoOMe xeny/ka kuwweyHoro tuna (1)
11 HopManbHoW CrnaucTon 0BomnoyKe xenyaka (2) COoTBETCTBEHHO.

O (+) He3HaunTENBHOE KONMYECTBO
npoaykTa peaxuum

B (++) ymepeHHOe KonM4ecTBo
npoayKTa peakLmn

B (+++) 3HauUTENbHOE KONMYECTBO
npoayKTa peaxLum

Puc. 2. Okcnpeccus EGFR B ageHokapLHOME xeny/ka KULLEYHOro Tuna.
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CFX Manager™ (Bio-Rad, USA). B akcnepumeHT 6binu
BKITOYEHbl HeraTuBHble KOHTponu: 6e3 gobaBneHus
kOHK matpuubl B peakumto MLP, 6e3 gobasneHus mPHK
matpuubl B cuHTe3e k[HK, 6e3 nobasneHus depmeHTa B
cuHTe3e kHK. Peakumy amnnudumkaumm BuINONHAMM Ha
VHAVBMAYaIbHbIX 06pasuax B TPEX NOBTOPaX.
CraTuctnyeckyto 06paboTKky MonyvyeHHbIX AaHHbIX
MPOBOAMIU NPpK NoMoLLy nakeTa «Statistica® for Windows
6.0» (StatSoft Inc., nnueH3ans Ne AXXR712D833214FANS).
Bobluucnsnu meaunaHy (Me), HUKHUIA 1 BEPXHUIA KBapTy-
mwm (Q,; Q,); nsyyeHue ceaseit Mexay uccresyembimm
napameTpamy NpOBOAUMM C MOMOLLBK KO3hdULMEHTa
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paHroBoi koppensiumn CnupMena (r). Pesynstatbl cumtanm
CTaTUCTUYECKM 3Ha4MMbIMKM Ha yposHe 95 % (p < 0,05).

Pe3yAbTaTbl U UX 06CY)XAEHUE

B pesynbrate MonekynsipHo-reHeTM4eckoro uccneno-
BaHUS1 YCTAHOBMEHO, YTO OMyXorieBble KNETKN afleHo-
KapLUMHOMbI KenyaKa KULIEYHOrO TUNa B CPaBHEHUM C
KreTKamm Crin3uncTorn obonoykm xenyaka 06bI4HOro rmcTo-
NOTMYECKOr0 CTPOEHUSI XapaKTEPU3YeTCs MOBbILIEHHBIM
ypoBHeM akcnpeccun MPHK reHa K-RAS (puc. 1): mean-
aHa OTHOCMTENbHOr0 HOPMarnW30BaHHOrO COOTHOLLEHNS!
ypoBHsi akcnpeccun MPHK reHa K-RAS kneTtkamu AKKKT
cocraenser 3,62 (0,57; 5,87).

CornacHo pesynbratam CTaTUCTUYECKOrO aHanu-
3a, Mexay ypoBHem akcnpeccum MPHK reHa K-RAS
onyxonesbiMu knetkamu AKXKKT u rnybuHoi nHeasum
onyxonm (pT), a Takke MeTacTaTU4ECKUM MOPaXeHNeM
pervioHapHbIx numdarnyeckux y3nos (pN) koppensauuii
He BbISABNEHO (mabn. 2). Mpu aToM BbisiBNeHa obpaTtHas
cnabas koppensuyoHHasa CBA3b MeXay BO3pacTaHuem
ypoBHs akcnpeccun MPHK reHa K-RAS 1 cHuxeHuem
cTeneHu rucronornyeckon auddpeperumposkn AKKKT
(o1 G3 po G1) (mabn. 2). Takum 0bpa3om, Gonee BbICOKWIA
ypoBeHb akcripeccun MPHK reHa K-RAS B 6onbLueii mepe
XapaKTepeH Ans BbICOKO- N YMEPEHHO AnddepeHLmpo-
BaHHbIX KapLMHOM.

Mpu UIrX uccneposanuu yctaHosneHo, 4to B 100 %
AKXKT B onyxoneBbix KneTkax MMeeT MecTo MeM-
OpaHHasa aKcnpeccust peLenTopoB 3nuaepMarbHOro
thaktopa pocta EGFR n HER2/neu. Mpy 3TOM HU3KMIA
ypoBeHb akcnipecc EGFR (+) 3admkcuposaH B 23,4 %
nccnenoBaHHbIx AKXKKT, B 30 % ageHokapLyHOM nmeet
MECTO YMEpEHHbI YPOBEHb 3KCMpeccun Mapkepa (++), B
46,66 % AKXKT — Bbicokuii ypoBeHb akcnpeccun EGFR
(+++) onyxoneBbiMu kneTkamu (puc. 2). Takum obpasom,
BbIpa)XeHHas 9KCNPECCUs PeLIEnTOpOB ANMAepManbHOro
chakTopa pocTa (++/+++) umeet mecro B 76,66 % nccne-
JoBaHHbIX AKXKKT (puc. 3).

CornacHo Hay4HbIM NWUTEPaTyPHbIM AaHHBIM, KC-
npeccus onyxonesbiMn kneTkamu EGF-peuentopos
oTMeyaetcs B 9—68 % BCex rmcTonornyeckux BapuaHToB
P, a BblpaxeHHas aKCrpeccyst 3Toro Mapkepa BbisSBns-
eTca B 20-25 % PXK [12]. Mo gaHHeiv Y. Bang et al. [2]
akcnpeccust EGFR value Bbisiensetcs B AKXKKT, uem B
PX andbdpysHoro Tuna. OnpegenénHas B HaLem uccre-
[0BaHWM CyLLeCTBEHHO BGonbluas YactoTa JKCnpeccuu
onyxoneBbiMy kneTkamu EGF-peLientopoB xapaktepuayet
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umeHHo AKXKKT, a He BCe rMCTOnormyeckue BapuaHTbl
paka xenyaka. YCTaHOBMeHO, YTO BbICOKWA YPOBEHb 3KC-
npeccun EGFR accouumnpyeTcs ¢ NoBbILLIEHHBIM PUCKOM
VHBa3WM 1 MeTacTa3MpoBaHNs OMyXomnu, B TO BPEMS Kak
CHVKEHHBIN YPOBEHb €0 3KCMPECCUM acCoLMMpyeTcst ¢
yrHeTeHnem nponudepauun n Murpauumy onyxonesbiX
KIeToK, @ Takke C NofaBneHneM TyMOp-accoLMMpoBaH-
Horo aHruoreHesa [13]. M. Gao et al. (2013) ycTraHoBunm
Hanu4me NPSIMOI KOPPEMSLIMOHHO CBS3W MEXAY YPOBHEM
akcnpeccun EGFR onyxoneBbIMW KneTkamu v Takumu
KNWHUKO-MOPONOrnyeckuMm xapakrepuctukamu PXK
KaK paamep Omyxonu >5 cM, cTeneHb e€ rMcTonorn4eckon
ancbdepeHUMpoBki, rmMybrHa nHBasum PXK, Hannume pe-
TMOHAPHbIX U OTAANEHHBIX MeTacTa3os [12]. M. Terashima
etal. (2011) nokasanu, YTo BbICOKUIA YPOBEHb 3KCMPECCHM
EGFR onyxonesbiMu KneTkamy acCoLMMPYeTCs CO CHU-
XEHHbIMM NoKa3aTensmMm BbhkrBaeMocTy 6ombHbIX PXK
[14]. B Hawwem nccnenoBaHuy He BbISIBNEHO CTaTUCTUYe-
CKV1 3HAYMMbIX KOPPEMSILWMOHHBIX CBA3EN MEXAY YPOBHEM
akcnpeccun EGFR knetkamm AKKKT 1 cTeneHbio rmcto-
noruyeckon anddepeHumposku onyxonu (G), rybuHon
€6 nHBaaum (pT) M HaNM4eM METacTa30B B PErvioHapHbIX
numdpatnyeckux yanax (pN) (mabn. 2).

Mpu UMX nccneposannn AKXKKT dparmeHTapHast
akcnpeccus HER2/neu Ha Yactn membpaH omyxoneBsbix
kneTok (+) BbisgBneHa B 13,34 % onyxonei, ymepeHHas
akcnpeccus Mapkepa (++) onpeaeneHa B 40 % AKXKKT,
a BbICOKMIN ypoBeHb akcnpeccun HER2/neu (+++) —
B 46,66 % onyxonei (puc. 4).

B cooTBETCTBUM C MEXOYHAPOAHEIM KOHCEHCYCOM
[11] HER2 neratuBHOMY cTaTycy PX cooTBetcTBy-
eT (=) unu (+) ypoBEHb 3KCMPeccun ero Knetkamu
HER2/neu, comHutensHomy HER2 ctaTtycy onyxo-
M — (++) ypoBEHb 3KCMPECCUn Mapkepa KreTkamu,
HER2 nosutusHomy ctatycy PX — (+++) ypoBeHb 3Kc-
npeccun nnu runepakcnpecens HER2/neu. Mpuunton
runepakcnpeccun HER2/neu siBnsieTcst amnnudmkaums
17912—g21 pernona [JHK. Cuutaercs, 4yto Hanbonee
[OCTOBEPHO Hannume rvnepakcnpecc HER2/neu (cne-
[0BaTeNbHO, U CTeneHb amnnndukaLmm reHa) MOXHO
YCTaHOBUTb NULLb HA OCHOBaHuK FISH-nccnenosaxni, B
TO BpeMsi kak B MIMX-nccnenoBaHnsx o rnepakcrnpeccum
HER2/neu cBnaeTenbCcTBYeT TOMNBKO BblpaeHHoe (+++)
VIMMYHOOKpaLLUBaHve MemBpaH onyxoneBbix kneTok [11].
Takvm 06pasom, B Halumx HabnogeHusix AKKKT ¢ HER2
NO3UTUBHBIM CTATYCOM cocTaBunu 46,66 %, a onyxonu ¢
HER2 HeraTuBHbIM 1 HER2 COMHUTENbHBIM CTaTycom —
43,34 % (puc. 4, 5).

CornacHo Hay4HbIM NUTEpaTypHbIM AaHHbIM, HER2
noautueHbI PXX coctasnsiet 4,4 % — 53,4 % Bcex cnyvaeB
P, npu aTom cpeaHwii nokasatens coctaenset 17,9 %
[9,11]. Mo gaxHeIM Y. Bang et al. (2010), R. Terragni et al.
(2014) vmetoTcs KOppensauun MeXay rMCToNorMyeckum
Tunom PXX u yactoToi runepakcnpeccun HER2/neu:
runepakcnpeccus Mapkepa vaie bissnsercs B AKKKT,
YeM B kapumHomax auddysHoro Tvna [2,5]. CornacHo
pesynsTatam NpoBeAEHHOMO HaMKU KOPPEnsiLUOHHOTO
aHanu3a He YCTaHOBIIEHO CTaTUCTUYECKM 3HAYMMbIX
cBsA3el Mexay ypoBHeM akcnpeccun HER2/neu B AKXKKT
1 CTENeHbH MMCTONOrMYECKoN AnthdepeHLIMpoBKY OMyXo-
n (G), rmy6uHon eé nHBasum (pT), HanMMYMeM MeTacTasoB
B pervoHapHbix numdatnyeckux yanax (pN) (mabn. 2).
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Puc. 3. Beicokuii ypoBeHb akcnpecciv EGFR onyxoneBbiMu KneTkamiu afieHoKapLMHOMbI Xenyaka

KuLweyHoro Tuna. x200.

onyxonun

Puc. 4. Oxcnpecenst HER2/neu B afieHoKapLMHOME Xenyaka KULIEYHOro Tuna.

O (+) HER-2 HeraTviBHbIA
cTaTyc onyxomnu

| (++) HER-2 coMHUTENbHbIN
CcTaTyc onyxonu

B (+++) HER-2 nonoxwrenbHble

Puc. 5. Boicokuin ypoeHb akcrnpeccun HER2/neu onyxoneBbiMM kneTkami afeHoKapLHOMbI

Xenyaka kuwweyHoro Tuna. x200.

3970 cootBeTcTBYET AaHHbIM S. Ling et al. (2013), He 06-
HapyXMBLLMM KOPPENALMM MeXZy YPOBHEM 3KCNpeccum
HER2/neu u rnybuHon nHeasum PX, Hanuuuem peru-
OHapHbIX UMM oTAanéHHbIX Metactasos [15]. B 1o xe
BPEeMs1 3TU UCCreaoBaTenm yCTaHOBUN HANMU4me NpsiMon
koppensaumn mexagy HER2 noautusHbiM ctatycom PXK
M nokasatensiMu ero rucrtonornvyeckon G1-G2
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AnbdepeHumnposk [15]. 3BeCTHO Takke, YTO r1Nepake-
npeccuss HER2/neu onyxonesbimu kneTtkamn PXK acco-
LIMMPYETCS CO CHIDKEHNEM NOKa3aTeNen BbhKMBaeMOCTH
BOMbHbIX 1 ABMSIETCA NPOrHOCTUYECKW HEBNaronpuaTHLIM
daktopom [9,11]. o pesynsratam MexayHapoaHOro paH-
fAomuaupoBaHHoro uccnegosanus ToGA (Trastuzumab
for Gastric Cancer) gokasaHo yBenuyeHve nokasartenen
Bbhk1MBaemocTn 6onbHbiX HER2 noautueHbIM PXX npu
neYeHumn TapreTHbIM npenapatom TpacTyaymab [2].

Hamw B npeapiayLumx paborax [16,17] 6bino ycraHoB-
neHo, 4to AKXKT xapaktepusyeTcst CpPeAHUM YPOBHEM
nponudepawmy onyxoneBbiX KNETOK [MeaynaHa aKkcnpec-
cumn Ki-67 coctaenset 45,10 % (30,58; 61,17)] u H13kum
YPOBHeM anonTto3a [MeanaHa akcnpeccun p53 = 18,81 %
(6,56; 24,40), kacnasbl-3 — 66,23 (45,94; 86,16) YEOIT].
BbINONHEHHbIN B 3TOM UCCNENOBaHUM CTaTUCTUYECKMI
aHanua nokasan, 4to B AKXKKT nmeet mecto npsmas
CUnbHas KOppensLMoHHas CBA3b MeXAY nokasaTensmu
3KCMpeccuy OnyxorneBbiMW KIeTKaMu peLenTopoB ce-
mencTtea ErbB (EGFR n HER2/neu), npsimas cpenHen
CUNbl KOPPENSLMOHHAs CBA3b MexAy nokasatensmu
akcnpeccun EGFR u Ki-67, a Takke npsamas cpegHen
CUMbl KOPPENALMOHHAs CBA3b MeXay nokasaTensimu
akcnpeccun EGFR n MPHK rena K-RAS (mabn. 2). To
€CTb BO3pacTaHVe 3KCMPECCUN PELLENTOPOB CEMelicTBa
ErbB 1 tuna (EGFR) accouumpoBaHo ¢ BO3pacTaHu-
eM aKcrpeccumn peLenTtopoB cemenctea ErbB 2 tuna
(HER2/neu), yto cornacyeTcs ¢ NpUBEAEHHOW BbIlLE
MHopmaLen o reTepoarMEpPHOM KOMMIeEKce peLen-
TopoB EGFR [7]. Kpome TOro, nony4yeHHble AaHHble
CBUAETENLCTBYIOT O TOM, YTO BO3pacTaHWe 3KCNpeccu
onyxonesbiMu knetkamn EGFR accoumnpyetcsi ¢ Bo3-
pacTaHWeM TPaHCKPUMNLMOHHOW akTUBHOCTU reHa K-RAS
1 C BO3pacTaHMeM WHAeKca mponudepaumnm pakoBbiX
knetok AKXKKT. Y. J. Bang et al. [2], G. Ming et al. [12],
M. Terashima et al. [14] Takke BbISBUNK KOppensLmumn
mexay akcnpeccyveit EGFR onyxoneBbimu knetkamu PXK
1 MHAEKCOM ux nponudepauun. BeposTtHo, aktusaums
3KCMpeccuy omyxoneBbIMy kneTkamm perentopos EGFR
NPUBOAWT K KOMMEHCATOPHOMY BO3pacTaHuio Komuye-
ctBa RAS-npoTenHa B LuTONnasMe 3a CYET akTBaLmm
TpaHCKpUNUMK 1 TpaHcnsiumm reHa K-RAS. Mo aaHHbIM
J. P.Manzi [7], BoapacTtaHue konu4ectsa akTMBHbIX (hOpM
RAS-npoTtenHa B LuMTONNa3me OMyxoreBbiX KNETOK, B
CBOI O4vepeab, aKTUBMPYeT curHanbHbeln nyts ERK
(yacTb curHanbHoro kackaga MARK), oTeevarowmin 3a
nponudepaTUBHY akTUBHOCTb KNETOK [7].

He BbISBNEHO koppenauuin Mexay yPOBHAMU 9KC-
npeccumn onyxonesbiMu knetkamu AKXKKT mapkepos
anonto3a (p53 u kacnasbl-3), akcnpeccun EGFR u
HER2/neu, a Takke ypoBHem akcnpeccun MPHK reHa
K-RAS (mabn. 2). 3T pesynbraTbl CBUAETENLCTBYIOT O
ToMm, uTto peuentopbl EGFR 1 HER2/neu, BoBne4éHHbie
B paboty MAPK-curHansHoro kackaga, okasblBatoT pery-
NATOPHOE BAUSIHWE Ha NPONMUMEpPaTUBHYID aKTUBHOCTb
OrMyXOrEBbIX KIETOK, HO NMPUW 3TOM HE BIUSIIOT Ha WHTEH-
CVBHOCTb anonTo3a krnetok AKXKKT.

MonyyeHHble HaMW AaHHbIE CBUAETENIbCTBYHOT O
TOM, 4YTO BO3pacTaHue akcrnpeccun peuentopoB EGFR
n HER2/neu knetkamu AKXKKT npvBOoauT K akTvBaumm
TPaHCKPUNLUMK 1 TpaHcnsumm reHa K-RAS ¢ nocneayto-
Len akTuBaumen ERK-curHansHoro nyTu, peanusytoLlero
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nponudepaTuBHbIA NOTEHLMAN OMYXONEBbIX KMNETOK.
Onpegnenexue ErbB—peuentopHoro crtatyca AKXKT
LenecoobpasHo yunTbIBaThL Npy BeiGOpe UHAMBMAYaNU-
3MPOBAHHON TapreTHO Tepanuu.

BbiBoAbI

1. AfeHoKapuyHOMY Xenyaka KuLe4yHoro tuna
OT/IMYaET MOBbILEHHBIN YPOBEHb TPAHCKPUNLIMOHHOM
aKTUBHOCTK reHa K-RAS: megmnaHa OTHOCUTENbLHOrO
HOPManK130BaHHOTO COOTHOLLEHWS YPOBHS 3KCMpeccuu
onyxonesbiMu knetkamn MPHK reHa K-RAS pasHsieTcs
3,62 (0,57; 5,87).

2. ins apeHoKapLyHOMBI XenyaKa KULLEeYHOro Tuna
XapaKTepHa 3HauMmas 3KCpeccusi OnyXoneBbIMU KneT-
KaMmm pocTOBbIX PeLenTopoB cemeiictaa ErbB: B 76,66 %
onyxonen BbISBNSAETCS BblpaxeHHas akcnpeccus EGFR
(++/+++); 46,66 % apeHoKapLMHOM UMEIOT (+++) UMMY-
Hono3uTueHbI HER2/neu ctaryc.

3. B apeHokapumHOME Xenyaka KWALWEeYHOro Tuna
MIMEETCS TECHas KOPPENnsALMOHHAsA B3auMOCBSA3b MeXay
BO3pacTaHNeM TPaHCKPUNLMOHHOW aKkTUBHOCTW reHa
K-RAS, Bo3pacTtaH1em ypoBHS 3KCMPECCUM OMyXOreBbIMM
KneTkamm pocToBbix peuentopoB EGFR n HER2/neu, a
Takke BO3pacTaHMeM ypoBHS NponundepaTMBHON aKTuB-
HOCTU OMyXOrEBbIX KNETOK.
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TyMop-accoLMMpoBaHHble UMMYHOLMTLI OKa3blBaKT BIMSHIE Ha BbRKMBAEMOCTb OMyXONeBbIX KIETOK, MPOLLECChHI NponvdepaLm
1 anomnTo3a, a Takke NPUHUMAKT y4acTue B peanuaaLmy MeTacTaTMieckoro kackaaa.

Llenb pabotbl — 13yyeHne UMMYHOTUCTOXUMUYECKUX OCODEHHOCTEN KMETOYHOTO MMKPOOKPYXEHUSI HEMETACTaTUYECKOro 1
METacTaTU4eCcKoro NMOCKOKNETOYHOMO paka nérkoro (MPM).

Marepuanbl n metogsbl. [poBefeHo nNaToMopdonornieckoe U UMMYHOTUCTOXMMUYECKOE UCCIIEA0BaHNE OnepaLyioHHOro
matepumana 20 6onbHbIx [MPI1 38-64 neT: | rpynny nccneposaHnus coctaBumm 10 6onbHbIx [P 6e3 MeTacTasos B pervioHapHbIX
numcbatndeckux yanax (PIY), Il rpynny — 10 6onbHbix MPJ1 ¢ meTactazamu B PITY.

Pesynbratbl. BbisiBNEHO, YTO ANt NEpUTYMOPO3HbIX OTAemnoB cTpoMbl MNPJ1 xapakTepHa MakcumarbHasi NNoTHOCTb pacrnpe-
nenenus (MP) CD4+ n CD8+ numdouuToB. bonee Toro, 6binn BbISBNEHbLI CTATUCTUHECKW 3HAUUMBIE Pa3NNYMS MEXY Noka-
3arensmu NP CD4+ numdoumTos B ctpome MNMPIT cnyyaes | v |l rpynnbi: 401,2 (344,6; 511,3) vs. 622,4 (587,2; 793,9) kn/mm?
B NEPUTYMOPO3HbIX 30Hax cTpoMbl; 298,0 (246,1; 350,1) vs. 484,8 (479,3; 690,6) kn/MM? B MHTEPTYMOPO3HbIX 30HAX CTPOMbI.
MakcumanbHas MP CD20+ numdpoumTos B MNPJT cnyyaes | rpynnbl BbISIBASETCS B NEPUTYMOPO3HBIX 30HaX CTPOMBI, criyyaes ||
rpynMbl — B UHTEPTYMOPO3HbIX 30HaX CTPOMbI, B TO BPEMsi Kak MakcumManbHas NP plct nnasmounToB HabnogaeTcs B UHTEPTY-
MOPO3HbIX 30Hax CTpoMbl. MakcumanbHas MNP CD68+ makpodharoB xapakTepHa Ans nepuTyMopo3HbIx 30H cTpoMbl MPI1. Mpu
3TOM UMEITCS CTaTUCTUYECKN 3HaUMMBble pasnununs mexay NP CD68+ makpodharoB B MHTEPTYMOPO3HbIX 30Hax CTpoMbl [1PI1
cnyyaes | 1 Il rpynn: 259,5 (193,0; 325,2) vs. 507,1 (390,2; 617,8) kn/mm?.

BobiBogbl. [1PJ1 6e3 meTactasos B PITY xapaktepuayeTcs Hanuumem npevnmyllectseHHo CD4+, CD8+ numdoumtos n CD68+
MakpoharoB B NEPUTYMOPO3HbIX 30HaX CTPOMbI, a Takke CD20+ nuMcoLmnTOoB 1 plc+ NNasmMoLMTOB B UHTEPTYMOPO3HbIX 30HaX
onyxoneow cTpomsl. MPJ1 ¢ meTactasamu B PITY otnnyaetcs npeobnagatnem CD20+ numdoLmToB B NEPUTYMOPO3HBIX 30HAX
CTPOMBI, @ TaKke 3Ha4MMo Bonblueil MOTHOCTLIO pacnpedeneHns CD4+ nMOLMTOB B NEPU- U MHTEPTYMOPO3HBIX 30HaX
cTpombl, a CD68+ Makpodaros — B MHTEPTYMOPO3HbIX 30HaX OMyXONEBOW CTPOMBI.

IMyHoricToXimiuHa XapakTepUCTUKA iIMYHOKAITHHHOTO MiKPOOTOUYEHHSA
NAOCKOKAITUHHHOTO paKy AereHi

M. M. baypapbekoBa, A. B. Kaamukosa

Tymop-acouiioBaHi iMyHOLMTY 3AaTHi BNNMBATW Ha BUXKMBAHICTb MYXJIMHHWX KINITWH, NpoLecy nporidepalii Ta anonTosy, Takox
iMyHoLMTK BepyTb y4acTb y peanisaLji MeTacTaTU4HOro kackagy.

MeTa po60TH — BMBYEHHS1 0COBIMBOCTEN MIKPOOTOYEHHS NNOCKOKIMITUHHOIO paky nereri (MPIT).

Marepianu Ta Mmetoam. BukoHany natoMopdonoriyHe Ta iMyHOrCTOXiMiYHE AOCiMKeHHs onepaLliiHoro matepiany 20 nawjieHTis
(38-64 pokiB), siki nikysanvcs B 3anopisbkomMy 06r1acHoMy KriHIYHOMY OHKOOrYHOMY aucnaHcepi 3 npyeogy MP: | rpyny gocnimkeHHs
craHoBuv 10 navjeHTie 6e3 meTacTasis y perioHanbHuX niMdatyHux Bysnax (PIB), Il rpyny — 10 nawjienTis i3 meTactaszamu y PJIB.

Pesynkratu. Busiunu, Wwo ans neputymoposHmx sigainis ctpomm NP1 xapaktepHa MakcuManbHa LWinbHICTb posnoginerHs (LLP)
CD4+ 1 CD8+ nimdpouwis. [1o TOro x 6ynv BUSBNEHI CTATUCTUYHO 3HaYYLL BiGMIHHOCTI M nokasHukamu LLIP CD4+ nimdoumTiB y
ctpomi MNP Bunagkis | Ta Il rpyn: 401,2 (344,6; 511,3) vs. 622,4 (587,2; 793,9) kn/MMm? y nepUTYMOPO3HUX LinsiHKkax cTpomu, 298,0
(246,1;350,1) vs. 484,8 (479,3; 690,6) kn/Mm? B iHTEPTYMOPO3HIX AiNsiHKax cTpomu. MakcumanbHa LLLP CD20+ nimdpouuTie y MNP
BUNaZKiB | rpynu BUSIBNSETHCS B NEPUTYMOPO3HMX AiNsHKax CTpoMK, Bunagkis |l rpynu — B iHTEPTYMOPO3HUX AiNsHKax CTpoMM,
BOAHOYAC sk MakcumanbHa LLIP plc+ nnasmoumTis € B iHTEPTYMOPO3HUX AinsiHkax cTpomu. MakcumansHa LLIP CD68+ makpodbaris
XapakTepHa Ansi NepuTyMOpo3HUX AinsiHok ctpomu MPI. Mpu LboMy HasiBHI CTAaTUCTUYHO 3HauyLLi BigMiHHOCTI Mix LLP CD68+
makpodarie B iHTEpTYMOPO3HWX AinsiHkax ctpomu MPJ1 Bunagkis | Ta Il rpyn: 259,5 (193,0; 325,2) vs. 507,1 (390,2; 617,8) kn/mm?.

BucHoBku. PJ1 6e3 metactasis y PIIB xapaktepusyeTbea nepeBaxHumM poanoginom CD4+, CD8+ nimcouuTis i CD68+ ma-
kpodpariB y NepuTyMOPO3HUX AinsHKax cTpomMu, a Takox CD20+ nimcpoumTis i plct nnasmouuTie B iHTEPTYMOPO3HIMX AiNsiHKax
nyxnuHHoi ctpomu. MPJ1i3 meTacTtazamu y PIIB BigpisHsieTbcs nepeBaxaHHsiM CD20+ niMdoLuTiB y nepuTyMOpO3HUX AinsiHKax
CTPOMM, @ TaKOX 3HaYyLLO Ginbwmmm nokasHmkamu LLP CD4+ nimcouunTie y nepu- Ta iHTEPTYMOPO3HKX AinsiHKax CTpoMMU,
CD68+ makpodaris — B iIHTEpTYMOPO3HUX AiNSHKAX NyXMUHHOT CTPOMM.

Immunochistochemical Characteristic of the Microenvironment
in Squamous Cell Lung Cancer

M. M. Baudardekova, A. V. Kalmykova

Tumor-associated immunocytes can influence the survival of tumor cells, the processes of proliferation and apoptosis, these
immunocytes also participate in the metastatic cascade.
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Aim. The purpose of this study was to estimate the features of the squamous cell lung cancer (SCLC) microenvironment using
the immunohistochemical technique.

Materials and methods. Pathomorphological and immunohistochemical studies of the surgical material from 20
patients, which were treated in ZRCOD because of SCLC, were conducted: 10 patients with SCLC without metastases
in the regional lymph nodes (RLN) formed the | group and 10 patients with SCLC with metastases in the RLN formed t
he Il group.

Results. It was revealed, that the maximums of the distribution density (DD) of CD4+ and CD8+ lymphocytes are typical for
the peritumorous sections of the SCLC stroma. Moreover, the statistically significant differences between the CD4+ lymphocytes
DD in the stroma of the | and the Il groups cases were found: 401.2 (344.6, 511.3) vs. 622.4 (587.2, 793.9) cells/mm? in
the peritumorous zones of the stroma; 298.0 (246.1, 350.1) vs. 484.8 (479.3, 690.6) cells/mm? in the intertumorous zones
of the stroma. The maximum of the CD20+ lymphocytes DD in the | group cases was revealed in the peritumorous zones of
the stroma, in the Il group cases — in the intertumorous zones of the stroma, while the maximum of the plasmocytes DD was
observed in the intertumorous zones of the stroma. The maximum of the macrophages DD is typical for the peritumorous zones
of the stroma. Moreover, there are statistically significant differences between the macrophages DD in the intertumorous zones
of the stroma in the | and the Il groups cases: 259.5 (193.0, 325.2) vs. 507.1 (390.2; 617.8) cells/mm?.

Conclusion. SCLC without metastasis in the RLN is characterized by the predominant distribution of CD4+, CD8+ lymphocytes
and CD68+ macrophages in the peritumorous zones of the stroma, as well as CD20+ lymphocytes and plasmocytes in
the intertumorous zones of the tumor stroma. SCLC with metastases in the RLN differs by the predominance of CD20+
lymphocytes in the peritumorous zones of the stroma, as well as the significantly higher values of CD4+ lymphocytes in the peri-

and intertumorous zones of the stroma, CD68+ macrophages in the intertumorous zones of the tumor stroma.

Pak nérkoro (PJT) siBnsieTcst caMbIM pacnpoCTpaHEHHbLIM
3MOKAYeCTBEHHBIM HOBOOOPA30BaHUEM Y MYXKYUH BO
BCEM MUpe, Npu 3TOM Hanbonblumne nokasartenum 3abone-
BAEMOCTMN xapakTepHbl Ans cTpaH LieHTpansHon n Boc-
TouHow EBponbl [1]. CornacHo AaHHbIM HauyoHanbHoro
KaHLep-peecTpa YkpauHbl, pak Tpaxeu, 6poHxa 1 Nérkoro
YCTOWUMBO 3aHNMAET NepBOe MECTO B peNTHHrax 3abone-
BAeMOCTV U CMEPTHOCTW MYXYMH OT 3/10Ka4YECTBEHHbIX
HOBOOGpa3oBaHui [2].

BeposTHocTb 3aboneBaHus CyLLeCcTBEHHO BO3pacTaeT
npy BO3AENCTBUN HEONAronpusTHbIX (DaKTOPOB BHELLHEN
Cpefbl, CnocobCTBYHOLLMX Pa3BUTIIO XPOHUYECKOTO BOCTa-
NeHmns B Nérkux (KypeHwe, NnpodeccroHarnbHbIe BpeOHOCTU
n apyrue) [3,4]. Ocobbiii MHTEPEC B HaCToOsILLEE BPEMS
BbI3bIBAET M3y4eHre 0COBEHHOCTEN OMYXOMNEBOro MUKPO-
OKpy>xeHust P, ofiH1M 13 OCHOBHBIX KOMMOHEHTOB KOTOPO-
r0 SABMSETCSH BOCMANMUTENBHO-KIETONHbIN UHMNLTpaT. B
cocrage nocniegHero: CD3+ T-numdoumtsl, CD4+ T-xen-
nepel, usTotokcudeckue CD8+ T-knetku, CD20+ B-kneTku,
plc+ nnasmaTuyeckue KneTku, aktTmemposaHHele MUM1+
B-knetku, CD68+ makpodaru, CD117+ TyuHble KNeTku.
CD11c+ moHoHykneapsl, PD1+ muenovgHsle Knetku v
HenTpodunbHbIE rpaHynoumnTbl (myeloperoxidase+) [5].
MIMMyHOLMTBI COCTaBRSIOT OTAENBHOE 3BEHO OHKOreHe3a
1, OPMMPYS OMYyXONEBOE MUKPOOKPYXKEHWNE, peanuayot
HOBble hyHKLMW. [lokasaHo, YTO TYMOP-aCCOLMUPOBaHHbIE
VIMMYHOLMTbI OKa3bIBaloT BIUSIHWE Ha BbDKMBAEMOCTb Ory-
XOneBbIX KIETOK, MPoLecCchl nponvdepaLmm 1 anonToaa,
Takke MPYHUMAIOT y4acTue B peanuaaLmum Metactatude-
CKoro kackaga [6].

B psine vccnenoBaHuii 6bino nokasaHo, YTo yBenu-
YyeHune konnyecTsa T-NMMGOLMTOB B OMyXOMu, a Takke
B NMEpPWUTYMOPO3HOW CTPOME acCOLMMPOBAHO C NyYLUUM
MPOrHO30M A5 NaLMEHTOB C MeMaHOMOW, pakoM MOTOY-
HOW xenesbl, NpeacTaTenbHON Xenesbl, rofoBbI 1 LWen [7].
G. A. Banat et al. (2015) ycTaHOBMAK, YTO KOMUYECTBO
CD4+, CD8+, CD20+ numdpoumTos, a Takke CD68+ma-
kpocparoB n CD117+ Ty4HbIX KNEeToK B TkaHu PJ1 3Haum-
TenbHO MPEBbILLAET TAKOBOE B HOPMarbHbIX NIErKWX, YTO
CBSI3aHO C peanusauueit NpoTUBOOMYXONeBOro OTBeTa
CUCTEMON UMMYHHOTO Haa3opa [5]. Bonpoc o 3HaueHun
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0COBEHHOCTEN pacnpeneneHns UMMYHOKOMNETEHTHbIX
knetok B PJ1 BCE eLwlé ocTaétcs oTKpbIThIM [8].

LleAb paboTbi

OxapaKTepmaoBaTb MMMYHOTMCTOXMMUYECKUMIN METOANKA-
MM 0COBEHHOCTY MMMYHOLIMTAPHOIO MUKPOOKPYKEHNA He-
METaCTaTU4ECKOrO MIOCKOKIETOMHOO paka fErkoro 1 paka
C MeTacTazamu B permoHapHbIX iMMdaTnyeckmx y3nax.

Marepunanbl U MeTOAbI UCCAEAOBAHUA

lNpoBeaeHo NaToMopONIOrN4ECKOe 1 UMMYHOTUCTOXUMM-
yeckoe (MIMX) nccnegosarmne onepaumoHHOro MaTteprana
20 GonbHbIX MIIOCKOKNETOYHbIM pakoM nérkoro (MPM).
MaumeHTbl 6binn pasgeneHsl Ha Ase rpynnbl: | rpynmy
cchopmupoBanu 10 GonbHbix NPT 6e3 meTacTasos B pe-
rMoHapHbIX Mumdartndeckux yanax (PNY) (pT, ,N,M,G, ,),
[l rpynny — 10 GonbHbix MPIT ¢ metactasamu B PITY
(pT,,N,,M,G, ). Kputepuamm uckmno4eHns cnyxmno
Hanu4vie OTAaNEHHbLIX METACTa30B, a TaloKke npopacTaHue
OMyXOIN B CMEXHbIE OpraHbl.

Mukpockonmyeckme ocobenHocTy MNPIT n ummyHokne-
TOYHON MHUIETPALMM OMYXONeBO CTPOMbI OLEHUBANN
B MUKponpenaparax, OkpaLleHHbIX reMaTOKCUIIMHOM U
3031HOM. MIMX-1uccnepoBaHne NpoBOAMNOCH C UCMOMb-
30BaHNEM MOHOKMOHAMbHBIX MbIWKHBIX aHTUTen CD4,
Clone MT310 (DAKO, fanus), CD8 T-Cell, Clone C8/144B
(DAKO, fanus), CD20, Clone L26 (DAKO, [axus),
Plasma Cell Ab-1 Plas, Clone LIV3G11 (NeoMarkers,
CLLA), CD68 Macrophage, Clone PG-M1 (DAKO, daHus),
aTakke cuctembl Bu3yanuaauy DAKO EnVision+ System
¢ amamnHobersuguHom (DAKO, flanns).

MpoBeOéH KoNMYECTBEHHbIV aHaNK3 pacnpenenexus
VMMYHOLMTOB B TPEX 30Hax [TPJ1: B onyxoneBbIX KOM-
nnekcax, B NepUTYMOPO3HON 1 WHTEPTYMOPO3HOW 30HE
OMyXoneBoii CTPOMbI. PasdeneHne cTpoMbl OMyxonm Ha
NepUTYMOPO3HYIO N IHTEPTYMOPO3HYHO 30HbI OCHOBAHO Ha
nMTEPaTYpHbIX AAHHBIX, COTTIACHO KOTOPBIM UIMMYHHbIE pe-
akuum Boree BbIpaXeHbl B y4acTkax CTPOMbI, Henocpes-
CTBEHHO MpUMexalyyx K onyxonesbIM komnnekcam [7].

Key words:
lung neoplasms
non-small cell
lung carcinoma,
squamous cell
carcinoma,
immuno-
histochemistry.
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Puc. 1. MeauaHbl nnotHocTv pacnpepenenns CD4+ n CD8+ numdoLMTOB B ONyXOMneBbIX KOMM-
neKcax, MHTEPTYMOPO3HOM W MEepPUTYMOPO3HOI 30HaX CTPOMbI MAOCKOKNETOYHOTO paka Nérkoro
(I rpynna — HemeTacTaTuieckui pak, Il rpynna — pak ¢ MeTactasamm B pervoHapHbIx numdoyanax).
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MepuTyMOpO3HYt0 30HY TOMLUMHOM 25 MKM COCTaBWMM
y4acTKku CTPOMbI, pacronaratoLyecs no nepumeTpy ony-
XONEBbLIX KOMIMMEKCOB, @ OCTaBLUMECS Y4aCTKM CTPOMbI
COCTaBWIIN MHTEPTYMOPO3HYIO 30HY. Cpesbl MuKponpe-
napaToB coTorpacdupoBanu LdpoBon hoTokamepoi
Canon EOS 1000D (Japan) B mukpockone Axioplan 2
(Carl Zeiss, ®PT") npu yBenuuexnnn B 200 pas; B Kaxaom
cnyyae cotorpacmposanu 5 penpe3eHTaTnBHbIX Nonen
3peHus. C Lenblo NpoBeaeHUst NoAcHETOR Obin UCMOMb-
30BaH nakeT Photoshop CC (2014), MHCTpyMeHT counter,
VCXOAS U3 M3BECTHOTO pas3mepa aputpoumTa (7 MKp); npo-
rpammoii Photoshop CC onpeaensinack nnowazp, paBHas
KBagpaTHOMYy MuUNIMMeTpy. 3aTem paccyuTbiBanach
MNOTHOCTb pacnpeaeneHs UMMYHOLIMTOB Ha KBagpaTHbIN
MUNMUMETP Kak KONMYECTBO KNETOK Ha JaHHOW NoLLaau.
CratucTuyeckyto 06paboTky AaHHbIX NPOBOAWIM
Ha nepcoHanbHOM KOMMbIOTEPE C MCMOMNb30BaHM-
em nakeToB aHanusa Excel Microsoft Office 2013 u
Statistica for Windows 6.0 (StatSoft Inc., nuuen3uns
Ne AXXR712D833214FANS). MNnoTHocTb pacnpegenexus
(MP) IMMYHOLIMTOB paccuuTbIBaNu Ha KBagpaTHbIN MUI-
numeTp. Beluncnsanu meguary (Me), HUKHWIA 1 BEPXHUI
ksapturv (Q,; Q,), cpaBHeHWe MPOBOAMIA C MOMOLLBIO
HenapameTpuyeckoro U-kputepus MaHHa—YWTHuW. PasHu-
ua Mexzay NonyveHHbIMW JaHHbIMK pacLeHnBanach Kak
CTaTUCTUYECKN 3HaYMMas nNpu 3HaveHum p < 0,05.

PesyabTatbl M UX 06CyXAE€HUE

[Mpu Mukpockonuyeckom uccnegosanuu MPJ1 yctaHosne-
HO, YTO ONyXONb COCTOMT MPEVMYLLECTBEHHO 13 Moren
aTUMUYHBIX KINETOK C NpKU3HaKamm MioCKOKIETOYHOM
ancbdeperumposku. lecmonnactudeckas crpoma NP1
npeacTaBneHa rpyboBONOKHUCTON COEAUHUTENBHON
TKaHbIO C BbIPaXEHHOW MMMYHOKETOYHON MHMNBTPa-
uven. NposenéHHoe UIMX uccneposaHne nokasano,
YTO KMETOYHOE MUKPOOKPYXKEHME OMyxomnu hopMUpyT
CD4+ T-numdcoumntbl, CD8+ T-numdoumntsl, CD20+
B-numdouuTsl, plct nnasmoumtsl 1 CD68+ makpodary.
BOnbLWWHCTBO MMMYHOKOMMETEHTHBIX KIETOK pacnpeae-
IEHO B OMyX0J1EBON CTPOME AN Y3HO, 33 UCKITIOYEHNEM
CD20+ numcouunToB, OTAMYAIOLLMXCA TEHOEHUMEN K
hopmMupoBaHuio M onaHbIx donnukynos. UMX-uccne-
[l0BaHWe NO3BOMNIIO MPOBECTU KONMYECTBEHHYHO OLIEHKY
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VMMYHOKMETO4YHOIO MHGUNLTPaTa: OLEHUTb NIOTHOCTb
pacnpeaenexust (MNP) UMMYHOLIMTOB B OTAEMNbHbIX 30HaX
MPJ1, a Takke cpaBHWTL MOKa3aTenu pacnpeneneHns B
HemeTacTaTnyeckoM n metactatmyeckom [PJ1.

Mokasatenb Meauarbl NP CD4+ T-numdoumnToB Bapb-
“poBan B LUMPOKOM Auana3oHe B 3aBUCUMOCTU OT 30HbI
onyxonu. Meaguana MNP CD4+ numcoLmMTOB B OMyX0OneBbIX
Komnnekcax Hemetactatudeckoro MNPJ1 coctaBuna 13,5
(2,0;26,9) kn/mm?, MPIN ¢ meTactasamu B PINY - 34,8 (0,0;
52,3) kn/Mm2 AHanorvyHbIiA nokasaTenb CyLecTBEHHO
OTNMYarncs B CTPOME ONyXonu: B MUHTEPTYMOPO3HOI 30He
HemeTtacTtatuyeckoro NPT meaunara MNP CD4+ T-num-
chounToB coctaeuna 298,0 (246,1; 350,1) kn/mm?, TP
c Metactasamm B PITY — 484,8 (479,3; 690,6) kn/mm? B
NepuTyMOpPO3HOW 30He HemeTacTtaTtuyeckoro [1PI1-401,2
(344,6; 511,3) kn/mm?, NMPI ¢ meTacTazamm B PITY — 622,4
(587,2; 793,9) kn/Mm2. Takum 06pa3oM, BbISBIEHO, YTO
HanmeHbwas P CD4+ T-numdounToB MMEET MECTO
B onyxonesbix komnnekcax MPJ1, a Hambonbluas — B
NepUTYMOPO3HON 30He CTpOMbI onyxonu (puc. 1). Mpu
ucnonb30BaHny Henapametpuyeckoro U-kputepus Man-
Ha—YWTHY BbISIBINEHbI CTATUCTNYECKW 3HAYMMbIE Pa3NNimns
mexay meguaHamu MNP CD4+ numdounToB B pasHbix
30Hax cTpombl MPIT: Ans MHTepTYMOPO3HOW 30HbI U-Kpu-
Tepuit coctasun 16,0 (p = 0,011), Ans NnepuTyMOpPO3HOIA
30Hbl — 17,0 (p = 0,014). Takum 0Bpa3om, yCTaHOBIEHO,
y1o [MPI1 ¢ meTacTasamu B PITY xapakTtepuayetcsi 6onbLueii
MNP CD4+ T-numdpoLyToB B cTpoMe B cpaBHeHuu ¢ NPT
6e3 metacTasos B P1Y.

BrlsiBneHa aHanornyHas 3akoHOMEpPHOCTb pacrnpene-
nexvs CD8+ T-nnmoLMTOB B OMyXONEBbIX KOMMEKcax
1 B cTpome MPIT: muHumansHas MNP CD8+ numdoumntoB
MMEeeT MeCTO B OMyXOreBbIX KOMMMEKCcax, a Makcumanb-
Has TP — B NepuTyMOPO3HON 30HE CTPOMbI OMyX0nu
(puc. 1). Megnaxa MNP CD8+ numdoLmTOB B ONyXOmneBbIX
Komnekcax Hemetactatuyeckoro MNPJ1 coctasuna 52,7
(36,0; 126,9) kn/mm?, a B MPJ1 c meTactasamm B PIY — 77,0
(38,2; 110,7) kn/mm?. Meguana MP CD8+ numdoumtoB
B VHTEPTYMOPO3HOI 30HE CTPOMbI HEMETACTaTUYECKOro
MNP coctasuna 327,0 (294,9; 400,9) kn/mm?, a B MNP ¢
meTactasamu B PITY — 302,3 (193,8; 490,0) kn/mm?2. Me-
anana MNP CD8+ numdoumMToB B NEPUTYMOPO3HOI 30HE
HemetacTtatuyeckoro NPJ1 coctasuna 371,5 (283,7; 437,5)
kn/mm2, B MPI1 ¢ meTtactasamu B PITY — 391,123 (270,1;
452,9) kn/mmZ2. HecmoTpst Ha TO, YTO UMEETCS TEHAEHLNS
K yBenuueHuo nokasarenei MNP CD8+ T-numdounTos B
MPJ1 ¢ meTactatuyeckum nopaxenunem PITY, ctatuctu-
YeCKM 3HaYMMbIX Pas3nuunin Mexay BbllLEHA3BaAHHLIMU
nokasatensmu MNP CD8+ T-numdouuTtoB B 06enx mc-
CrnefoBaHHbIX rpynnax He BbisBneHo (U-kputepun ans
onyxonesbix komnnekcos NPT coctasnn 43,0 (p = 0,623),
INS MIHTEPTYMOPO3HOW U NEepUTYMOPO3HOW 30H CTPOMbI
MNP —-49,0 (p = 0,970).

M3BecTHO, 4To CD4+ T-nmcoumTbl UTPaKT BaXKHYHO
ponb B peanu3auun npoTMBOOMYXONEBOr0 UMMYHHO-
ro OTBETA: OHW aKTUBMPYIOT LmTOTOKCHUYeckne CD8+
KMNEeTKW, a Takke UHrMOMPYIOT aHTMOreHe3 B OMyxonu
[8]. CD8+ T-numdoounTbl, B CBOK O4Yepedb, B OTBET Ha
pacno3HaBaHue TYMOp-aCCOLMUPOBaHHbBIX aHTUrEHOB
BblpabaTbiBalOT LMTOTOKCUYECKME MeaMaTopbl, BO3aen-
CTBYHOLLVIE HEMOCPEACTBEHHO Ha OMyXOMneBble KOMMMEKChI
[8]. Mokasatens MNP CD8+ numdouMTOB B OMyX0OneBbIX
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KOMMIIeKCax 3HaUMTENbHO MPEBbICUIT TaKOBOW NS ApYrnX
UCCNEA0BaHHbLIX UMMYHOLIMTOB, YTO OOBSICHAETCSA OCODEH-
HOCTSIMU CDYHKLIWIA 3TOW nonynsumm numcoumtos. OaHa-
KO, HECMOTPS Ha 3HaumMTeNbHOE konnyecTBo CD4+n CD8+
VIMMYHOLIMTOB B OMYyXONEeBOM MVUKPOOKDY)XEHWK, CrieayeT
y4ecTb BO3MOXHOCTb MOAMMMKaLMK UX CBOWCTB. B psae
“ccnenoBaHmin 6biNo NokasaHo, YTo C MPOrpeccupoBa-
Huem PI1 Bo3pacTaeT MHTEHCUBHOCTb MMMYHOKIIETOYHON
nHmnsTpauum [5]. BeposTHO, TYyMOp-acCcoLMMpOBaHHbIE
LIMTOKMHBI TAKXKE OKa3blBaT BIUSHUE HA T-NUMcOLMTHI,
yrHeTas X NpoTUBOOMYXOreBblE CBOWCTBA. [JonyckaeTcs
npuoBpeTeHne NMMYHOLMTaMM HOBbIX CBOWCTB, COCc06-
CTBYHOLLMX ONyXonesow nporpeccuu [9].

JnTepatypHble AaHHble, oMK CbIBatOLLME OCOBEHHOCTH
pacnpegenexnss CD4+ n CD8+ ummyHoumTtos B [P,
BapbMPYIOT, OAHAKO COrMacykTCs C NOMyYEHHbIMU Hamm
[aHHbIMM N0 06LLEeMY NPUHLMMY: KONMMYECTBO MMMYHOL-
TOB B CTPOME OMyXOJM 3HAYNTENBHO NPEBLILLAET TAaKOBOE
B OMyxoneBbIx komnnekcax [5,8]. bonbLuui nokasarens MNP
VIMMYHOLIMTOB B OMyXOIEBOI CTPOME, B CPABHEHMUM C aHa-
MOTMYHBIM NOKa3aTenemM A OnyXomneBbIX KOMMMEKCOB,
CBWIETENLCTBYET 0 6OMbLUIEN aKTUBHOCTY MPOTUBOOMYXO-
NeBbIX LMTOKMHOB B CTPOMarbHOM KOMMOHEHTE ONyXOru.
MonyyeHHble JaHHble NOATBEPXAAKT MHOPMALMIO O
TOM, YTO KIETOYHbIE 3MEMEHTbI OMYXOINEBOTO MUKPOOKPY-
XEHUS1 B3aMMOAENCTBYHOT C COOCTBEHHO OMyXOneBbIMU
KreTkamm.

Wccneposanne CD20+ B-numdouuntos B TMPJ1 no-
kasano, 4to MuHumanbHas NP aTux KNeTok xapakTepHa
L5 ONyXOreBbIX KOMMIEKCOB, @ MakcumarnbHast MNP — ans
onyxornesow cTpombl (puc. 2). Meaunana MP CD20+ num-
¢hoLMTOB B OMyXOMNEBbIX KOMMEKCAX HEMETACTaTUHECKOTO
MNP coctaeuna 2,7 (0,000; 6,7) kn/mm?, MPJ1 ¢ meTacTa-
3amn B PINY —1,4(0,0; 35,7) kn/mm?. Meguana MNP CD20+
numMcoumMTOB B pasHbIX 3o0Hax cTpomebl MPJ1 coctasuna:
B MHTEPTYMOPO3HOM 30He HemeTtactatuyeckoro MPJ1 —
359,136 (53,8; 678,8) kn/mm?, MPJ1 c meTacTazamu B
PIY —168,2 (84,9; 299,1) kn/Mm?; B NepUTYMOPO3HOI 30He
HemetacTtatuyeckoro MPJ1 — 129,2 (0,0; 444,8) kn/mm?,
P ¢ metactazamu B PIY — 186,3 (0,0; 330,4) kn/mm?2.
MpvmeyatensHo, yto Meauana MNP CD20+ B-numdoumto
B MHTEPTYMOpPO3HOW 30He cTpombl [PI1 6e3 meTacTasos
B PITY 3HaunTenbHO npeBbiwaeT Takosyto B [1PJ1 ¢ meTa-
ctasamu B PITY. OgHako npu CTaTUCTUYECKOM aHanmae
3HaYMMON Pa3HULIbI MEXY NOMyYeHHBIMM NoKa3aTensiMu
MNP B ABYX rpynnax MCCNenoBaHNs BbISIBIIEHO He Obino
(U-kputepuin anst onyxoneBbiX KOMMIEKCOB COCTaBWI
46,5 (p = 0,809), ons UHTEPTYMOPO3HON 30HbI — 34,0
(p=0,241), ons nepuTyMOpo3Hom 3oHbl — 48,5 (p = 0,939).

YcTaHoBnEHO, 4TO plct NNasMoumUThbl BbISBISKOTCS B
ctpome [PJ1, a Takke B onyxonesbIx komnnekcax [MPIT ¢
meTacTasamu B PITY. B NP1 6e3 meTactasos B PITY nnas-
MoLMTapHas UHUIBTPALMS OMyXONEBbIX KOMMIIEKCOB HEe
BbIABNSETCA. [pumeyaTensHo Takke, YTo MakcuMarbHble
nokasartenu NP nnasMoLmMTOB XapaKkTepHbl ANs MHTEPTY-
MOPO3HOW 30HbI cTpoMbl MNP (puc. 2). Megwnana MNP plc+
KIEeToK B onyxoneBbix komnnekcax NPJ1 ¢ meTactazamu B
PIY cocraeuna 15,1 (2,8; 25,5) kn/mm?. Meguana NP plc+
Mna3mMoLMUTOB B OMyXOrNEeBOi CTPOME COCTaBUNa: B UHTEp-
TYMOPO3HOMN 30He HemeTactatudeckoro MNPIT — 572,609
(443,331; 760,336) kn/mm?, TP ¢ meTactasamu B PITY —
907,2 (409,9; 1362,0) kn/MM?;, B NEPUTYMOPO3HOI 30HE
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Puc. 2. MeauaHbl nnotHocTu pacnpeaenenus CD20+ numdountos 1 plct nnasmoumTos B ony-
XONeBbIX KOMMNeKcax, MHTEPTYMOPO3HON M NEepUTYMOPO3HON 30HaX CTPOMbI MIOCKOKMETOYHOMO
paka nérkoro (I rpynna — HemeTacTaTu4eckuit pak, |l rpynna — pak ¢ MeTactasami B perMoHapHbIx

numdoyanax).
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Puc. 3. MeauaHbl nnotHocTu pacnpepenenus CD68+ makpodaroB B onyxoneBblx KoMMmekcax,
VHTEPTYMOPO3HOW W NEPUTYMOPO3HON 30HaX CTPOMbI NAOCKOKMETOMHOrO paka nérkoro (| rpynna —
HewmeTacTatuyeckui pak, Il rpynna — pak ¢ MeTactasami B perMoHapHbIX IuMdoyanax).

HemetacTtatuyeckoro NPT - 252,3 (166,5; 414,7) kn/mw?,
MPI ¢ metactazamu B PIY — 754,2 (622,7; 928,6) kn/mm?.
IMpu cTaTUCTNYECKOM aHanM3e 3Ha4MMON PasHULIbI MEXIY
nokasatensmu NP nnasmoumToB B pasHbIX 30HaX OMyxo-
NeBoW CTPOMbI UCCRefoBaHWs He BbisiBrieHo (U-kputepuin
NS UHTEPTYMOPO3HOW 30HbI cTpoMbl — 5,0 (p = 0,470), ana
NepUTYMOPO3HOW 30HbI cTpoMbl — 1,0 (p = 0,061).

B-numdoumTbl 0TBEYAIOT 3a peanuaaLuio rymopars-
HOro 3B€Ha MIMMyHHOrO oTBeTa. [1py pacnosHaBaHUy aHTU-
FEHHbIX JETEPMUHAHT OMyXOIN 3TU KIETKU aKTUBUPYIOTCS,
nponudepupyroT 1 anddepeHLmMpyTes B TuMdaTnye-
CKWX y3nax B Nna3MoLUTbl, KOTOPbIE CUHTE3WPYIOT aHTU-
Tena K pacnosHaHHbIM aHTureHam [10]. Wiccnenoanus,
MOCBSALLEHHbIE ponu B-numdounTos v NnasmounToB B
PJI1, HeMHOrouMcneHHb!. 3BECTHO, YTO KONMMYECTBO 3THX
kneTtok B TkaHu PJ1 6onblue TakoBOrO B HOPManbHOM
nérkom [5]. M. Lohr et al. (2013), M. Fujimoto et al. (2013)
oBHapyXmny Hanuyne KOppensALmin Mexay Bo3pacTaHeM
konunyecTsa B-kneTok 1 NnasmoLmMToB B MUKPOOKPYKEHUN
MMPI1 1 GonbLuMMM NoKasaTensmMu BbPKBAaEMOCTH NaLmeH-
T0B [11,12]. BeposiTHO, B-KNeTOUHbIN 1 MNa3MOKIETOYHbI
KOMMOHEHTbI MUKPOOKPY>KEHUSI obecneynBaroT peanusa-
LMI0 NPOTMBOONMYXONEBOTO MMMYHHOTO oTBeTa B PJl, He
M3MEHsIS KOPEHHbIM 0O6pPa3oM CBOUX CBOMCTB.
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BeisicHeHo, yto MNP CD68+ makpodaros B CTpomars-
HOM kommnoHeHTe MPJT 3HauMTEeNbHO Bbille, YEM B OMYXO-
neBbIx koMnnekcax. OTMeveHa TEHAEHLMS K BO3PACTaHMIO
P makpodparos B INPI1 ¢ metactazamu B PIY (puc. 3). Me-
Avara NP CD68+ KneTok B 0MyxoneBbIX KOMMeKcax Heme-
Tactatudeckoro NP1 coctasuna 29,7 (20,0; 35,2) kn/mm2,
MNP ¢ metactasamu B PITY - 74,8 (50,3; 181,9) kn/mm?.
MegwnaHa MNP makpodaroB B pasHbiX 30HaX CTPOMbI CO-
CTaBuna: B UHTEPTYMOPO3HOW 30HE HEMETacTaTU4eCcKoro
MPN—-259,5 (193,0; 325,2) kn/mm?2, TP ¢ MeTacTazamu B
Py -507,1(390,2; 617,8) kn/MM2; B NEpUTYMOPO3HOM 30HE
HemetacTaTtuyeckoro NP1 - 395,0 (285,0; 503,2) kn/mm?,
MPI ¢ metactasamu B PIY —802,2 (377,7; 979,1) kn/mm?.
MpumeHeHve HenapameTpuyeckoro U-kputepust MaHHa-
YWUTHM NO3BONNINO BbISIBATE JOCTOBEPHBIE OTIIMYUS MEXAY
meguaHamy MNP CD4+ makpodharoB B MHTEPTYMOPO3HON
CTPOME HemeTacTaThyeckoro u meractatuyeckoro MNPJ1:
U-kputepuii coctasun 11,0 (p = 0,004). Takum obpasom,
6bIno BbIsiBNEHo, 4To MPJ1 ¢ meTactaszamu B PITY xapakTe-
puayeTcs bonbLueit MNP makpodaros B UHTEPTYMOPO3HON
30He CTpoMbI B cpaBHeHuu ¢ [MPJ1 6e3 meTacTasos B IMPJ1.

Tymop-accoumnpoBaHHble Makpodarn obnagatot
[BOWNCTBEHHbIMU CBOMNCTBaMW, HA OCHOBAHUM YEro OHU
6binu pasgeneHsl Ha ABe cybnonynsaumm: M1 — makpo-
tharn, achdpekTopHbIE MONEKYTbI KOTOPbLIX NMPENSTCTBYIOT
pocty onyxomu (TNFa, akTviBHble hOpMbI KCIOPOAa M
apyrve); M2 — makpodaru, npogyumpytoLine MaTpuKCHble
MEeTanonpoTenHasbl, PakTopbl aHrMoreHes3a 1 UMMYHO-
CyNPECCUBHbIE LIUTOKUHbI, CTIOCOBCTBYHOLLIME OMYyXONEBOM
nporpeccum [13]. B 10 xe Bpemsi R. Zaynagetdinov et al.
[14] yTBEpPXKAAIOT, YTO B YCNOBUSIX KaHLeporeHesa obe
cy6nonynsumumu makpodaroB peanuaytoT NpoomnyXoreBbIi
noteHuman. G. A. Banat et al. (2015) yctaHoBunu: konnye-
CTBO MakpodaroB B cTpome PJ1 noauTusHO Koppenvpyert
C KIMUHWYECKON cTaauelt 3aboneBaHusi, 4To cornacyetcs
C MOJTyYeHHbIMU HaMy AaHHbIMU. YBenudeHue MNP makpo-
¢haros B cTpome [PJ1 ¢ meTactaszamu B PITY MOXeT cau-
[eTenbCTBOBAThL Kak 06 akT1BaLMM NPOTUBOOMNYXONEBOro
VMMYHHOTO OTBETA, TaK 1 O peanusauuy makpodaramu
MPOOMyXONeBbIX CBONCTB.

BbiBoAbI

1. TINIOCKOKNETOYHbIN pak Nérkoro 6e3 MeTtacTasos B
PEerMoHapHbIX MMaTnyecknx yanax xapakrepusyercs
npeobnagaHvem CD4+, CD8+ numdoumntoB n CD68+
MakpocharoB B NEPUTYMOPO3HbIX 30HaX CTPOMbI OMyX0su,
a Takke npeobnagaHnem CD20+ numdounToB n plc+
NnasmMoLMTOB B MHTEPTYMOPO3HbIX 30HaX OMyXONneBOu
CTPOMBI.

2. iNsl NNOCKOKNETO4HOro paka Nérkoro ¢ MeTacTa-
3aMU B pETMOHAPHBIX MMMAATUYECKUX Y3MaxX XapakTepHO
npeobnagaHne CD4+, CD8+, CD20+ numdoumntoB 1
CD68+ makpocaroB B NepUTYMOPO3HbIX 30HaX CTPOMbI
onyxonu, a plct NNasmMouUTOB — B MHTEPTYMOPO3HbIX
30Hax OMyXOreBO CTPOMbI.

3. T1I1OCKOKNETOYHBIN pak MErkoro ¢ MeTacTasamu B
PEerMoHapHbIX NMMMaTUYECKNX y3nax oTnmyaeTcs 6omb-
LLel NNoTHOCTLI0 pacnpeaenennst CD4+ numdounTos B
nepu- N MHTEPTYMOPO3HbIX 30HaX OMyXONeBON CTPOMbI
[401,2 (344,6; 511,3) vs. 622,4 (587,2; 793,9) kn/mMm?
298,0 (246,1; 350,1) vs. 484,8 (479,3; 690,6) kn/mm?),
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a Tarke CD68+ makpodharos B MHTEPTYMOPO3HbIX 30HaX
cTpombl onyxonm [259,5 (193,0; 325,2) vs. 507,1 (390,2;
617,8) kn/mm?.

MepcnekTUBbI AanbHEWLW WX MCCNef0BaHuUN.
BonbLuoit nHTEpec npeacTaBnseT BhisiCHEHWe porn M1
1 M2 cybnonynsuumii Makpoaros B OMyxorneBoM MUKPO-
okpyxeHum MPI.

®uHaHcupoBaHue. PaboTa BbiNoAHEHa B paMkax rocbroaxeTHoi HUP
«AOCAiIAXEHHS iHBA3WUBHO-METACTaTUYHNX BAACTUBOCTEN MyXAUH

i ix paHHe nporHo3yBaHHs B BionTaTax xBopux» (0114U000967)
2014-2016, kotopas ¢puHaHcupoBaracb M3 YkpauHbl.

Funding. The research was carried out within the state budget
scientific-research work “Research of invasive-metastatic properties
of tumors and their early prognosis in biopsies of patients”
(0114U000967), 2014-2016, funded by the Ministry of Health

of Ukraine.

CnucoK AuTepartypbl

[1] Torre L. Global Cancer Facts & Figures / L. Torre, R. Siegel, A. Jemal.
— Atlanta: American Cancer Society, 2015. — 64 p.

[2] Pak B Ykpaini, 2015-2016 / 3. T. denopetko, /1. O. Mynak, k0. /. Mu-
XalnoBuu Ta iH. // BroneteHb HalioHanbHoro kaHuep-peecTpy YkpaiHu.
—2017. - Ne18. - C. 37.

[3] Emerging roles of T helper 17 and regulatory T cells in lung cancer
progression and metastasis / E. A. Marshall, K. W. Ng, S. H. Kung et al.
I Molecular Cancer. — 2016. — Vol. 15. — Ne1. - P. 67-74.

[4] Prognostic value of tumor-infiltrating lymphocytes differs depending on
histological type and smoking habit in completely resected non-small-
cell lung cancer / T. Kinoshita, R. Muramatsu, T. Fujita et al. // Annals of
Oncology. — 2016. — Vol. 27. — Ne11. - P. 2117-2123.

[5] Immune and Inflammatory Cell Composition of Human Lung Cancer
Stroma / G. A. Banat, A. Tretyn, S. S. Pullamsetti et al. // PLOS one. -
2015. - Vol. 10. - Issue. 9. — e0139073.

[6] Tumor-associated immune factors are associated with recurrence and
metastasis in non-small cell lung cancer/ X. Yan, S. C. Jiao, G. Q. Zhang
et al. // Cancer Gene Therapy. — 2017. — Vol. 24. — Ne2. - P. 57-63.

[71 Lo Presti E. Tumor-Infiltrating y& T Lymphocytes: Pathogenic Role,
Clinical Significance, and Differential Programing in the Tumor
Microenvironment / E. Lo Presti, F. Dieli, S. Meraviglia // Frontiers in
Immunology. — 2014. - Vol. 5. — P. 608-616.

[8] Jackutéa J. Distribution of CD4+ and CD8+ T cells in tumor islets and
stroma from patients with non-small cell lung cancer in association with
COPD and smoking / J. Jackutéa, M. Zemaitisa, D. Pranysb // Medicina.
—2015. — No51. - P. 263-271.

[9] Tumor-Induced CD8+ T-Cell Dysfunction in Lung Cancer Patients /
H. Prado-Garcia, S. Romero-Garcia, D. Aguilar-Cazares et al. // Journal
of Immunology Research. — 2012. - Vol. 2012. - P. 741741.

[10] Nelson B. H. CD20+ B cells: the other tumor-infiltrating lymphocytes /
B. H. Nelson // The Journal of Inmunology. — 2010. — Vol. 185. — Ne9.
- P. 4977-4982.

[11] The prognostic relevance of tumour-infiltrating plasma cells and
immunoglobulin kappa C indicates an important role of the humoral
immune response in non-small cell lung cancer / M. Lohr, K. Edlund,
J. Botling et al. // Cancer Letters. —2013. - Vol. 333. — Ne2. - P. 222-228.

[12] Stromal plasma cells expressing immunoglobulin G4 subclass in non-
small cell lung cancer / M. Fujimoto, A. Yoshizawa, S. Sumiyoshi et al. /
Human Pathology. — 2013. - Vol. 44. — Ne8. - P. 1569-1576.

[13] The M1 form of tumor-associated macrophages in non-small cell lung
cancer is positively associated with survival time / J. Ma, L. Liu, G. Che
etal. // BMC Cancer. —2010. - Vol. 10. - P. 112-120.

[14] A critical role for macrophages in promotion of urethane-induced lung
carcinogenesis / R. Zaynagetdinov, T. P. Sherrill, V. V. Polosukhin et al. //
The Journal of Imnmunology. — 2011. - Vol. 187. - Ne11. - P. 5703-5711.

References

[1] Torre, L., Siegel, R., & Jemal, A. (2015) Global Cancer Facts & Figures.
Atlanta: American Cancer Society.

[2] Fedorenko, Z. P., Hulak, L. O., Mykhailovych, Yu. I., Horokh, E. L.,
Ryzhov, A. U., Sumkina, O. V., & Kutsenko, L. B. (2017). Rak v Ukraini,
2015-2016 [Cancer in Ukraine, 2015-2016). Biulleten natsionalnoho
kantser-reiestru Ukrainy, 18, 37. [in Ukrainian].

[3] Marshall, E. A., Ng, K. W., Kung, S. H., Conway, E. M., Martinez, V. D.,
Halvorsen, E. C., et al. (2016) Emerging roles of T helper 17 and regu-
latory T cells in lung cancer progression and metastasis. Molecular
Cancer, 15(1), 67-74. doi: 10.1186/512943-016-0551-1.

Maronoris. Tom 14, Ne 2(40), TpaBeHb—cepneHb 2017 p.



[4] Kinoshita, T., Muramatsu, R., Fujita, T., Nagumo, H., Sakurai, T., Noji, S.,
et al. (2016) Prognostic value of tumor-infiltrating lymphocytes differs
depending on histological type and smoking habit in completely resected
non-small-cell lung cancer. Annals of Oncology, 27(11), 2117-2123.
doi: 10.1093/annonc/mdw319.

[5] Banat, G. A., Tretyn, A., Pullamsetti, S. S., Wilhelm, J., Weigert, A.,
Olesch, C., etal. (2015) Immune and Inflammatory Cell Composition of
Human Lung Cancer Stroma. PLOS one, 10(9), €0139073. doi: 10.1371/
journal.pone.0139073.

[6] Yan, X, Jiao, S. C., Zhang, G. Q., Guan, Y., & Wang, J. L. (2017)
Tumor-associated immune factors are associated with recurrence and
metastasis in non-small cell lung cancer. Cancer Gene Therapy, 24(2),
57-63. doi: 10.1038/cgt.2016.40.

[71 Lo Presti, E., Dieli, F., & Meraviglia, S. (2014) Tumor-Infiltrating yd T
Lymphocytes: Pathogenic Role, Clinical Significance, and Differential
Programing in the Tumor Microenvironment. Frontiers in Immunology,
5, 608-616. doi: 10.3389/fimmu.2014.00607.

[8] Jackutéa, J., Zemaitisa, M., & Pranysb, D. (2015) Distribution of CD4+
and CD8+ T cells in tumor islets and stroma from patients with non-small
cell lung cancer in association with COPD and smoking. Medicina, 51(5),
263-271. doi: 10.1016/j.medici.2015.08.002.

[9] Prado-Garcia, H., Romero-Garcia, S., Aguilar-Cazares, D., Mene-
ses-Flores, M., & Lopez-Gonzalez, J. S. (2012) Tumor-Induced CD8+
T-Cell Dysfunction in Lung Cancer Patients. Journal of Immunology
Research, 2012, 741741. doi: 10.1155/2012/741741.

[10] Nelson, B. H. (2010) CD20+ B cells: the other tumor-infiltrating lym-
phocytes. / Nelson. The Journal of Immunology, 185(9), 4977-4982.
doi: 10.4049/immunol.1001323.

[11] Lohr, M., Edlund, K., Botling, J., Hammad, S., Hellwig, B., Othman, A.,
etal. (2013) The prognostic relevance of tumour-infiltrating plasma cells
and immunoglobulin kappa C indicates an important role of the humoral
immune response in non-small cell lung cancer. Cancer Letters, 333(2),
222-228. doi: 10.1016/j.canlet.2013.01.036.

[12] Fujimoto, M., Yoshizawa, A., Sumiyoshi, S., Sonobe, M., Kobayashi, M.,
Koyanagi, I., etal. (2013) Stromal plasma cells expressing immunoglob-
ulin G4 subclass in non-small cell lung cancer. Human Pathology, 44(8),
1569-1576. doi: 10.1016/j.humpath.2013.01.002.

[13] Ma, J., Liu, L., Che, G., Yu, N., Dai, F., & You, Z. (2010) The M1 form
of tumor-associated macrophages in non-small cell lung cancer is
positively associated with survival time. BMC Cancer, 10, 112-120.
doi: 10.1186/1471-2407-10-112.

[14] Zaynagetdinov, R., Sherrill, T. P., Polosukhin, V. V., Han, W., Aus-
born, J. A., McLoed, A. G., et al. (2011) A critical role for macrophages
in promotion of urethane-induced lung carcinogenesis. The Journal of
Immunology, 187(11), 5703-5711. doi: 10.4049/jimmunol.1100558.

CeepeHus 06 aBTopax:

baypapbekoBa M. M., kKaHA. MeA. HayK, AOLEHT

Kad. NaToAOrMUECKo aHaTOMUKU W CyAeBHOM MEAMLIMHBI,
3anopoXCKUiA rOCYAAPCTBEHHBIA MEAULIMHCKIUI YHUBEPCUTET,
YKpauHa.

KanmbikoBa A. B., Maructp kad. natoAoryeckoi aHatommm
1 cyaeB6HOM MeAULIMHBI, 3aMOPOXCKUIA rOCYAAPCTBEHHBIN
MEAWMLIMHCKUI YHUBEPCUTET, YKpauHa.

BiaomocrTi npo aBToOpiB:

BaypapbekoBa M. M., KaHA. MeA. HayK, AOLEHT Kad. NaToAOriuHOi
aHaToMii i CyAOBOI MeAWLMHM, 3anopibkii AePXKaBHUI MEANYHI
yHiBepcuTeT, YkpaiHa.

Kanmukosa A. B., marictp kad. natoaoriyHoi aHatomii i cyaoBoi
MeAULMHM, 3anopi3bkuii AepXaBHUI MEANUYHUIA YHIBEPCHTET,
Ykpaina.

Information about authors:

Baudarbekova M. M., MD, PhD, Associate Professor

of the Department of Pathological Anatomy and Forensic Medicine,
Zaporizhzhia State Medical University, Ukraine.

Kalmykova A. V., Master of the Department of Pathological
Anatomy and Forensic Medicine, Zaporizhzhia State Medical
University, Ukraine.

KOHAMKT MHTEPECOB: OTCYTCTBYET.
Conflicts of Interest: authors have no conflict of interest to declare.

Hapinwao aAo pepakuii / Received: 19.05.2017
Nicas poonpautoBakHs / Revised: 30.05.2017
MpuiHaATo A0 Apyky / Accepted: 06.06.2017

Pathologia. Volume 14. No. 2, May-August 2017

Original research

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

141



OpwuriHaAbHI AOCAIAXKEHHS

UDC: 616.12:[616.12-005.4-06:616.36-003.826]-085.22.015.2]-07

Dynamics of structural, functional and vegetative changes of heart
under the influence of combined therapy

with the use of ursodeoxycholic acid and L-arginine

in patients with coronary heart disease associated

with nonalcoholic fatty liver disease

N. S. Mykhailovska, L. Ye. Miniailenko

Zaporizhzhia State Medical University, Ukraine

Key words:
coronary

artery disease,
nonalcoholic

fatty liver disease,
hemodynamics,
autonomic
nervous system,
ursodeoxycholic
acid, arginine.

Pathologia
2017; 14 (2), 142-148

DOI:
10.14739/2310-1237.
2017.2.109268

E-mail:
luba89@gmail.com

KntouoBi croBa:
iemiyHa
xBopoba cepus,
HEaAKOroAbHa
XupoBa xBopoba
NeyiHku,
reMoAvMHamiKa,
BeretatMBHa
HEpPBOBAa cUCTEMA,
YPCOAE30KCUXONEBA
KWUCAOTa, apriHiH.

Naronoris. - 2017. -
T. 14, Ne 2(40). -
C.142-148

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

Objective: to study the effect of the ursodeoxycholic acid and L-arginine combination on the background of basic therapy on
the structural and functional state of the heart and indicators of the autonomic nervous system in patients with coronary heart
disease combined with the non-alcoholic fatty liver disease.

Methods: The study involved 56 patients with coronary heart disease (CHD) and nonalcoholic fatty liver disease
(NAFLD). Patients were randomized into two groups. Patients in the 1%t group (n = 30) received only basic therapy
of coronary heart disease, patients in the 2™ group (n = 26) in addition to basic therapy were prescribed with UDCA and
L-arginine.

All patients underwent daily ECG monitoring and two-dimensional echocardiography. Statistical data processing was carried
out using the program package Statistica 6.0.

Results: In the 2" group after 3 months of treatment there were observed decrease in indicators: myocardial stiffness index by
45 %, Va by 7.4 %, mean heart rate in both the active (11.72 %) and the passive (8 %) periods, the number (80 %) and duration
(85 %) of tachycardia episodes, total number of ventricular (84 %) and supraventricular (63 %) extrasystoles per day, duration
of the ST depression (by 55 %) and the duration of its maximum episode (by 75 %) and LF/HF ratio to 24 % in the active and
27 % in the passive period along with an increase of indicators: Ve by 7.4 %, SDNNi in both active (18 %) and passive (20 %)
periods (p < 0.05).

Conclusions: The positive effects of adding UDCA and L-arginine to basic therapy in patients with coronary artery disease and
NAFLD include improved diastolic function, decreased myocardial ischemia, decreased myocardial stiffness and the number
of ventricular and supraventricular extrasystoles, as well as increased total VPS, normalization of the sympathetic-parasympathetic
balance by increasing the parasympathetic component of the cardiovascular system.

AvHamiKa CTPYKTYpHO-QYHKLiOHAABHUX | BereTaTMBHUX 3MiH cepus

nia BNAMBOM KOM6iHOBaHOi Tepanii ypcoA€30KCUXOAEBOK KUCAOTOIO Ta L-apriHiHom
Y XBOPUX Ha ilueMiuHy XxBopoby cepus,

acouinoBaHy 3 HEaAKOrOAbHOK XXMPOBOIO XBOPO6 OO NeuiHKu

H. C. MuxannoBcbKa, A. €. MiHSIMAEHKO

MeTa po60oTu — BUBUMNTM BMIMB KOMOIHALi YPCOAE30KCMXONEBOI KUCNOTKM Ta L-apriHiHy Ha Tni 6asucHoi Tepanii Ha CTpyKTyp-
HO-(DYHKLIOHaNbHUIA CTaH Cepus Ta MOKa3HUKM BETeTaTUBHOI HEPBOBOI CUCTEMM Y XBOPUX Ha iLLeMiYHy xBopoby cepus, Lo
noeAHaHa 3 HeanKoromnbHOH UPOBOK XBOPODOIO NEYIHKN.

Matepianu Ta meToam. Y focnimkeHHi B3sinu ydactb 56 navjenTis 3 IXC i HAXXIT. MauieHtv paHpomisosaHi y i rpynu. MNa-
uieHtn 1 rpynu (n = 30) oTpuMyBany Tinbkv 6asncHy Tepanito iuemiyHoi xBopobu cepus, nauieHTam 2 rpynu (n = 26) oaaTkoBo
[0 6asvcHoi Tepanii npusHadanuesb YOXK i L-apriHin.

Ycim nauieHTam npoeeaeHi fobosuin MoHiTopuHr EKI™ 3a Xontepom i ABOBUMIpHa exokapgiorpadisi 3 iMnysibCHO-XBUMBOBOK)
fonneporpadieto. CTaTuCTUyHI AaHi onpawboBaHi 3a 4onoMoroto naketa nporpam Statistica 6.0.

Pesynkratu. Y 2 rpyni nicna 3 micauiB nikyBaHHsS crocTepiranyt BiporigHe 3HWXEHHSI MOKa3HWKIB: iHAEKCY XXOPCTKOCTI Mio-
kapda — Ha 45 %, Va — Ha 7,4 %, cepeaHbOi 4acToT CepLeBnX CKOPOYeHb AK B aktusHoMy (11,7 %), Tak i B macuHoMy
(8 %) nepiopax, kinbkocTi (80 %) i TpuBanocTi (85 %) enisopiB Taxikapaii, 3aranbHOI KinbkocTi WwiyHoukoBuX (84 %) Ta
CynpaBeHTpUKynsapHux (63 %) ekctpacucton 3a goby, TpusanocTi aenpecii cermeHta ST (Ha 55 %) i TpuBanocTi ii Makcy-
marbHoro enisogy (Ha 75 %) i cniesigHoweHHs LF/HF Ha 24 % B akTuBHOMY Ta 27 % y nacueHOMY nepiogax, nopsp i3 Bipo-
rigHUM 36inbLUeHHAM nokasHukis: Ve — Ha 7,4 %, SDNNi sik B aktueHoMY (Ha 18 %), Tak i B nacvueHomy (Ha 20 %) nepiogax
(p <0,05).

BucHoBku. Cepep nosntusHux edektis gogasanHs YOXK i L-apriHiHy fo 6a3ucHoi Tepanii y xBopux Ha IXC i HAXXKI —
MONINWEHHS NOKa3HUKIB AiacToMYHOI yHKLT, 3MEHLUEHHSI NPOsBIB iLeMii MioKkapaa, 3HWKEHHS XXOPCTKOCTI Miokapaa Ta
KiNbKOCTI LUTYHOYKOBUX | CynpaBeHTPUKYNSAPHUX EKCTPACcUCTON, a Takox 30inblUeHHs 3aranbHoi noTyxHocTi BHC, Hopmani-
3aLlif cumnaTo-napacumnaTyHoro 6anaHcy LWNsAXom 36inbLUEHHS BNNUBY NapacyMnaTUYHOI CKNafgoBoi Ha CepLIEBO-CyANHHY
cucTemy.
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AMHaMMKa CTPYKTYPHO-OYHKLMOHAABHbIX U BEreTaTUBHbIX U3MEHEHUI cepaLa

NnoA BAMSIHUEM KOMOUHUPOBaHHOM Tepanuu ypcoAe30KCUXONEBOM KUCAOTOMN U L-apruHuHom
y 60AbHbIX HWEeMUUecKoW 60Ae3HbIO cepALia, aCCOLMUPOBAHHOW C HEAAKOTOAbHOM XXMPOBOM
60Ae3HBIO NEYeH!

H. C. MuxannoBckas, A. E. MuHANAEHKO

Llenb paboTbl — M3y4nTb BNMsiHUE KOMOWMHALMM YPCOAE30KCHXONEBOW KCMOThI U L-aprHuHa Ha dhoHe 6asncHom Tepanum Ha
CTPYKTYPHO-(OYHKLIMOHArNBHOE COCTOSIHWE CepaLia v nokasaTenu BeretaTMBHOM HEPBHOM CUCTEMBI Y BOMbHBIX ULLIEMUYECKO
6one3Hbto cepfLa, COBMELLEHHON C HEanKOronbHOM XUPOBOV GONe3HbI0 NeveHu.

Matepuanb! n metoabl. B nccnegosanum npuHsanm yyactme 56 naumentos ¢ MBC n HAXKBT. MauneHTsl 6binv paHaomMuamn-
poBaHbl B ABe rpynnbl. MauuerTsl 1 rpynnbl (n = 30) nonyyanu Tonbko 6a3ncHyto Tepanuio Memmnieckorn 6onesHu cepaua,
naumeHTam 2 rpynnel (n = 26) 4oNONHUTENBHO K 6asucHom Tepanum HasHavanuces YOXK v L-aprunnH. Bcem nauvieHTam npose-
[eHbl CyTo4HbI MoHUTOpUHT OKI™ no XonTepy v AByXMepHas axokapanorpadms ¢ UMNybCHO-BOMHOBOW Aonnneporpaduen.
O6paboTka CTaTUCTNYECKWX AaHHbIX OCYLLECTBAMNACh C MOMOLLbIO NakeTa nporpamm Statistica 6.0.

Pesyniratbl. Bo 2 rpynne nocne 3 MecsiLieB neveHust Habmnioaanv 4OCTOBEPHOE CHIDKEHIE NMoKa3aTeneit: HAeKca KECTKOCTU
Muokapga — Ha 45 %, Va — Ha 7,4 %, cpenHen 4acToTbl CepAeyHbIX COKpaLLEeHWI kak B akTueHOM (11,7 %), Tak 1 B naccUBHOM
(8 %) nepuogax, konundectsa (80 %) 1 npogonxuTensHocTy (85 %) aNn3040B Taxukapaum, O6LLErO KONMYECTBa XKEeNyA04KOBbIX
(84 %) n cynpaBeHTPUKYNSAPHBIX (63 %) SKCTPacuCTON B CYTKW, NPOAOIKUTENBHOCTU Aenpeccun cermeHTa ST (Ha 55 %)
MPOAOITKUTENBHOCTY €€ MaKCUManbHOro ann3oaa (Ha 75 %) v cootHolweHust LF/HF Ha 24 % B akTuBHOM 1 27 % B NacC1BHOM
nepvogax Hapsidy ¢ 4OCTOBEPHbIM yBenuyeHuem nokasateneit: Ve — Ha 7,4 %, SDNNi kak B aktnBHOM (Ha 18 %), Tak 1 B
naccvBHoM (Ha 20 %) nepuogax (p < 0,05).

BbiBoabl. Cpeay nonoxutensHblx addekto gobasneHns YOXK u L-apruHuHa k 6asvcHoin Tepanumn y 6onbHbix UBC 1
HAXBI — ynyylweHne nokasaTenen AUactonmnyeckon (OyHKUMN, YMEHbLIEHWE NPOSIBEHN ULEMU MUOKapaa, CHDKEHNE
XKECTKOCTWN MMOKapAa U KOMMYECTBa XXEMNy[o4KOBbIX W CyNpPaBEeHTPUKYNSPHbLIX SKCTPACKCTON, a Takke yBenuyeHue obLuen
moLuHocT BHC, Hopmanuaaums cumnaTo-napacumnatnyeckoro 6anaHca 3a CHéT yBenuueHus BIvsiHUS napacuMnaTiieckon

COCTaBMsoLLEN Ha CepaeYHO-CoCyaUCTYHO CUCTEMY.

Introduction

Coronary heart disease (CHD) continues to occupy
the principal place in the structure of morbidity and is one
of the leading causes of mortality and population disability
[1]. Non-alcoholic fatty liver disease (NAFLD) is considered
as one, associated with the metabolic syndrome states,
thus significantly increasing the risk of cardiovascular
diseases [2].The combination of CHD with NAFLD leads
to a number of structural and neurohumoral disorders that
affect the course of both diseases through the common
pathogenic mechanisms [3].

Structural remodeling of the heart in these comorbid
diseases aggravates the cardiovascular prognosis and
determines the strategy of patient management [4]. For
today, there are convincing shreds of evidence of the li-
ver morphofunctional disorders negative influence on
the structural and functional state of the heart in people
without cardiac pathology. They chiefly relate to the study
of cardio hemodynamics in patients with alcoholic ste-
atohepatitis and liver cirrhosis [5]. It was established that
the presence of NAFLD affects the cardiac remodeling due
to neurohumoral activation, vegetative changes, volume
overload, endothelial dysfunction, insulin resistance, oxi-
dative stress and systemic inflammation [6].

One of the leading roles in the pathogenesis of both
coronary heart disease and NAFLD is played by the auto-
nomic dysfunction syndrome, which is based on dysre-
gulation at the level of suprasegmental and segmental
structures with the imbalance in the functioning of the sym-
pathetic and parasympathetic parts of the autonomic
nervous system [7].

Therefore, the improvement of treatment approaches
to correct the structural and functional state of the heart

Pathologia. Volume 14. No. 2, May-August 2017

and the autonomic nervous system'’ violations in patients
with coronary heart disease comorbid with the nonalcoholic
fatty liver disease is an actual task of modern internal di-
seases’ clinic. Itis viewed promising to use the combination
of ursodeoxycholic acid (UDCA) and exogenous L-arginine
for this purpose against the background of basic therapy
in this category of patients.

UDCA is a drug with choleretic, hypolipidemic, an-
ti-inflammatory, as well as vasodilating effects. These
properties can be used in the treatment of patients with
coronary heart disease with the concomitant nonalcoholic
fatty liver disease [8].

L-arginine is a provisionally irreplaceable amino acid
thatis a substrate for NO synthase [9]. This amino acid has
antioxidant, cytoprotective, anti-hypoxic, membrane stabi-
lizing effects. Evidence available at present suggests that
the administration of L-arginine improves the endothelial
function in patients with angina, heart failure, hypercho-
lesterolemia [10]. In experimental studies, the positive
influence of L-arginine on the autonomic nervous system
state [11] has been proven.

However, the question of the effectiveness and appro-
priateness of the administration of UDCA and L-arginine
combination against the background of basic therapy in
patients with coronary heart disease with the nonalcoholic
fatty liver disease requires comprehensive research, thus
the direction of our work has been determined.

Purpose: to study the effect of the ursodeoxycholic
acid and L-arginine combination on the background
of basic therapy on the structural and functional state
of the heart and indicators of the autonomic nervous
system in patients with coronary heart disease combined
with the nonalcoholic fatty liver disease.

KatoueBble croBa:

viemunyeckas

60Ae3Hb cepaLa,

HeaAKoroAbHas!
X1poBsas
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Materials and methods of research

The research was conducted in the “Zavodsky District
Central Clinical Hospital Ne 4” in Zaporizhzhia, which is
the clinical base of the Department of General Practice —
Family Medicine.

The perspective study in the parallel groups admitted
56 CHD associated with NAFLD patients, age median 56
(48; 60). Patients were divided into two groups by the me-
thod of block randomization using the table of random num-
bers of CHD and NAFLD patients (n = 56). Patients in the 1%
group (n = 30) received only basic coronary heart disease
therapy, patients in the 2" group (n = 26) in addition to
basic therapy were prescribed UDCA at a dose of 20 mg/kg
of body weight per day and 4.2 % solution of L-arginine
hydrochloride by intravenous infusion of 100 ml 1 time per
day for 5 days followed by an oral application of 5 ml (1 g)
three times a day. Duration of treatment was 3 months.

Angina pectoris was diagnosed according to the clas-
sification of the Canadian Association of Cardiologists.
The presence of morpho-functional signs of non-alcoholic
fatty liver disease was established by the ultrasound data
according to the standard method.

Criteria for inclusion into the study: informed consent
of the patient, presence of documented (verified) CHD
and NAFLD. Exclusion criteria: alcoholic or liver cirrhosis,
autoimmune and viral hepatitis, decompensated heart
failure, acute coronary syndrome, or acute cerebrovascular
accidents less than 3 months before the study, congenital
or acquired heart defects, systemic, oncological, and
autoimmune pathologies.

The studies were conducted in accordance with
the Good Clinical Practice and the principles of the Helsinki
Declaration. The protocol was approved by the Commis-
sion on Bioethics of Zaporizhzhia State Medical University,
all the patients involved in the study gave written informed
consent to participate in the study.

All patients were given general clinic, anthropometric
research, daily ECG monitoring with the definition of myo-
cardial ischemia manifestations, heart rate variability (HRV)
with the help of portable cardiovascular system “Cardio-
sensK” (Kharkiv). In the evaluation of HRV indices, the rec-
ommendations of the European Society of Cardiology,
the North American Society for Cardiac Stimulation and
Electrophysiology, the Ukrainian Association of Cardio-
logists, which describe measurement standards, physio-
logical interpretation, and clinical use of HRV were used.
The evaluation of the results was performed on the basis
of the summation curves of the ST segment, heart rate
deviations, and rhythm disturbance tables.

The following time indices were evaluated: SDNN;,
ms — standard deviation of normal NN intervals for 24
hours; RMSSD, ms - standard deviation of the difference
between sequential intervals NN; PNN50 % is the percent-
age of the successive NN intervals, the difference between
which exceeds 50 ms. The following parameters were
used for spectral HRV analysis: HF is a high-frequency
spectrum component (0.15-0.4 Hz); LF — low-frequency
spectrum component (0.0410,15 Hz); LF/HF is the coeffi-
cient of sympathetic and parasympathetic balance, which
reflects the balance of activity of the sympathetic and
parasympathetic autonomic system units; LFn % —relative
activity level of the vasomotor center; HFn % — relative
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level of parasympathetic control activity; TP — total power
of the spectrum; ULF — Ultra Low-Frequency Wave Power
(up t0 0.0033 Hz); VLF is the power of very low-frequency
waves (0.0033-0.04 Hz).

Two-dimensional echocardiography and pulse-wave
dopplerography were performed using the Esaote ultra-
sound scanner «Mylab 40» (ltaly) according to the recom-
mendations of the American Society of Echocardiography
and the European Association for Echocardiography (2005).

The following parameters were determined (cm): the size
of the right ventricle in the diastole (RVd., cm) and the right
atrium in the diastole (RAd, cm), the left atrium (LA, cm) and
the aorta, the end-diastolic (LVd, cm) and the end-systolic size
(LVs, cm) of the left ventricle (LV), the thickness of the pos-
terior wall (LVPW, cm), the thickness of the interventricular
membrane (IVS). The end-diastolic volume (LV EDV, ml),
the end-systolic volume (LV ESV, ml) were calculated by
the Simpson method (1991), the left ventricular ejection
fraction (LVEF, %), the mass of the myocardium (LVM, g) its
indexation to the surface area of the body (IMM LV, g/m?). Left
ventricular myocardial stiffness index (LV MSI) was calculated
using the equation: left ventricular end-diastolic pressure (LV
EDP)/ left ventricular end-diastolic volume (LV EDV).

The relative thickness of the walls of the left ven-
tricular (RWT) was calculated using the formula:
RWT = (LVPW +IVS)/ LVs, where: LVPW - the thickness
of the LV posterior wall in the diastole, IVS — the thick-
ness of the interventricular wall in diastole. For the study
of transmitral diastolic blood flow, the maximum velocity
of the early (Ve, cm/sec) and the late (Va, cm/sec) of the fil-
ling of the LV, their ratio (Ve/Va, units), and the isovolumic
relaxation time (IVRT, ms) were determined.

The evaluation of the LV remodeling types was carried
out according to the classification of A. Ganau et al. (1992).
From the parasternal position on the short axis at the level
of the main vessels for indirect evaluation of the presence
of pulmonary hypertension, the pulsed-wave Doppler
spectrum of the systolic blood flow through the pulmonary
valve (PV) was obtained to calculate the mean pulmonary
artery pressure (PAP) using the formula:

PAP=80-0.5xT,

where T —time of systolic flow acceleration on the PV.

Statistical data processing was carried out using
the program package Statistica 6.0 (StatSoft Inc., Ne AXX-
R712D833214FANS) according to the generally accepted
methodology. The normal distribution was evaluated
according to Shapiro-Wilk test. Since all of the analyzed
data were different from the normal distribution, to compare
the indices in two independent samples the Mann—Whitney
U-criterion was used, and Wilcoxon’s — in the dependent
ones. All data are presented in the form of Median and
Quaternary Distribution Me (Q25; Q75). The differences
were considered to be significant at p < 0.05.

Research results

The dynamics of structural and functional heart parameters
in patients with coronary heart disease with concomitant
NAFLD under the influence of combination therapy with
the addition of UDCA and L-arginine is presented in
Table 1.
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Table 1. Dynamics of structural and functional heart parameters under the influence of treatment in patients with coronary heart disease comorbid

with NAFLD
Index, The 1+t subgroup Basic therapy The 2" subgroup Basic therapy
Unit (of measurement) (n=30) with the addition of UDCA and L-arginine
(n=26)
Before treatment In 3 months Before treatment In 3 months

LV RWT, un. 0.52 0.51 0.52 0.47

(0.42; 0.56) (0.42; 0.56) (0.50; 0.54) (0.43; 0.48)
Aorta, cm 3.20 3.20 3.30 3.02

(3.10; 3.60) (3.11; 3.60) (2.98; 3.40) (2.71; 3.30)
LAd, cm 3.80 3.70 3.70 3.84

(3.30; 4.20) (3.45; 4.20) (3.50; 3.90) (3.51;3.93)
Lvd, cm 4.84 4.82 470 4.85

(4.70; 5.02) (4.70; 5.00) (4.60; 5.00) (4.5;5.1)
LV EDV, ml 120.14 109.62 102.36 101.2

(104.8; 127.4) (102.6; 118.2) (97.33; 118.4) (106.9; 178.6)
LVs, cm 3.30 3.25 3.20 3.52

(3.20; 3.70) (3.00; 3.47) (3.00; 3.40) (3.38;3.82)
LV ESV, ml 4413 42.54 42.96 4343

(40.96; 58.12) (35.0; 49.82) (35.00; 47.43) (43.09; 52.73)
LV EDP, mmHg 20.36 20.26 19.45 18.82

(15.98; 23.30) (15.98; 22.5) (18.21; 23.93) (14.72; 24.47)
LV MSI, mmHg/ml 0.15 0.17 0.20 0.11*

(0.12;0.19) (0.14;0.19) (0.13;0.23) (0.08;0.16)
IVS, cm 1.20 1.20 1.20 1.21

(1.10; 1.30) (1.05; 1.30) (1.20; 1.24) (1.13;1.31)
LVPW, cm 1.30 1.25 1.23 1.24

(1.12; 1.30) (1.12; 1.30) (1.20; 1.30) (1.11; 1.29)
LVEF, % 50.00 50.00 51.00 54.00

(44.00; 55.00) (45.00; 55.00) (47.00; 57.00) (50.00; 59.50)
LVM, g 217 213 222 232

(200; 226) (198; 226) (200; 266) (217; 235)
IMM LV, g/m? 112 109 1M 112

(106; 125) (101;122) (106; 121) (106; 115)
RVd, cm 1.80 1.80 1.7250 2.0

(1.70; 2.00) (1.70; 2.00) (1.70; 1.80) (1.8;2.1)
RAd, cm 3.6 3.6 37 3.9

(3.5;3.7) (3.5;3.8) (3.4;3.8) (3.5;4.0)
RVWd, cm 0.33 0.28 0.31 0.30

(0.26; 0.40) (0.26; 0.40) (0.30; 0.42) (0.28; 0.40)
Ve, m/s 53.00 50.50 50.00 54.00*

(47.00; 68.00) (47.50; 62.00) (40.00; 55.00) (50.00; 73.00)
Va, m/s 68.00 67.50 69.00 66.00*

(64.00; 71.00) (63.50; 70.00) (60.00; 87.00) (50.00; 83.00)
VelVa 0.79 0.84 0.81 0.78

(0.68; 1.01) (0.70; 1.03) (0.67; 0.88) (0.64; 1.27)
IVRT 104.0 100.0 108.0 100.50

(100.0; 111.0) (100.0; 104.0) (100.0; 117.0) (95.5; 115.5)
PAP, mmHg 12.00 12.00 12.00 12.00

(12.00; 15.00)

(12.00; 17.00)

(12.00; 15.00)

(13.00; 15.00)

*: the probability of indicators difference compared to the initial level is statistically significant;
*: the probability of difference in the 15 and 2" groups in three months of treatment is statistically significant.

In the dynamics of observation in 3 months of treat-
ment in patients with CHD combined with NAFLD, the LV
MSI decreased by 45 % (p < 0.05). There was also a ten-
dency towards a decrease of LV EDV, LV EDP, and an
increase of LV EF. Changes in other parameters of struc-
tural adjustment of heart in patients of both groups during
treatment did not reach the level of statistical probability.

In the analysis of transmitral blood flow rates, a signi-
ficant decrease in the maximum rate of LV filling in the left
atrium systole by 10.45 % was observed and an increase
in the maximum speed of early diastolic filling by 7.40 %
(p < 0.05) was estimated. At the same time, there was
atendency to the decrease of the Ve/Va ratio and the time
of isovolumetric relaxation of the left ventricle. The obtained
data reflect the UDCA and L-arginine positive effect on
the diastolic function of the left ventricle.

Pathologia. Volume 14. No. 2, May-August 2017

In patients of the 1%t group, in 3 months of treatment,
no reliable changes in the studied parameters were found.
Only a tendency towards a decrease in the LV EDV,
LVs and IVRT was noted. After 3 months of treatment in
the patients of the 2" group, compared with patients in
the 1 group, the lower LV MSI levels by 35 %, LV EDV by
8 %, LV EDP by 7 % and the 8 % higher LV EF (p < 0.05)
were observed.

The results of daily ECG monitoring in the dynamics
of observation in 3 months are shown in Table 2.

According to the results of daily ECG monitoring in
patients receiving supplemental therapy with UDCA and
L-arginine against the baseline therapy, there was a de-
crease in the mean heart rate in both the active (11 %)
and the passive (8 %) periods in the dynamics of treat-
ment. The number (by 80 %) and duration (by 85 %)
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Table 2. Dynamics of indicators of ectopic cardiac activity in patients with coronary heart disease comorbid with NAFLD against the background
of baseline therapy with the addition of UDCA and L-arginine

Index, The 1+t subgroup Basic therapy The 2" subgroup Basic therapy
Unit (of measurement) (n=30) With the addition of UDCA and L-arginine
(n=26)
Before treatment In 3 months Before treatment In 3 months

Average heart rate over the entire period, beats per min. 70.5 70.0 68.5 61

(61.0; 75.0) (67.0; 77.0) (60.5; 74.0) (60; 65)*
The average heart rate during the day, beats per min. 74.5 75.5 725 64

(62.0; 80.0) (68.0; 83.0) (63.0; 79.5) (63; 72)**
Average heart rate at night, beats per min. 64.0 60.0 60.5 56

(55.5; 66.5) (58.0; 69.0) (60; 64) (53; 59)*
Circadian Index 1.16 1.20 1.20 1.19

(1.13;1.22) (1.1, 1.24) (1.07; 1.26) (1.12;1.21)
Minimum heart rate throughout the period, beats per min. 50.0 49.0 47 48

(47.0; 55.0) (46.0; 62.0) (44.5; 48.5) (45; 64)
Maximum heart rate throughout the period, beats per min. 109.0 99.0 129 97

(97.0; 126.0) (89.0; 120) (97.5; 143) (88; 101)*
Number of tachycardia episodes, episodes per 24 hours 24.5 14.0 60 12

(13.0;90.0) (11.0; 68.0) (3;173) (3;17)*
Tachycardia, minutes 39.0 225 83.5 13

(2.0; 163.0) (16.0; 118) (3.25; 266.5) (1; 23)*
Ventricular extrasystoles, episodes per 24 hours 63 54.5 55 8

(20; 326) (13; 248) (2; 331) (1; 54)*
Supraventricular extrasystole, episodes per 24 hours 119 124 94.5 63.5

(35;173) (60.0; 233) (75; 223) (39; 119)*
The duration of ST depression, minutes per 24 hours 16 12 135 6.0

(6; 18) (7;16) (7.75; 23) (3.5; 8.0)**
ST depression, uV 169 175 167 150

(142; 184) (139; 225) (120; 225) (125; 185)
Episode of maximum ST depressionduration, minutes 8 5.75 8 2

(4;13) (4;10.5) (4;8) (2; 4y
Maximum ST depression, uV 97 101 88 90

(81; 110) (85; 112) (87; 112) (85; 115)

* the probability of indicators difference compared to the initial level is statistically significant;
# the probability of difference in the 1t and 2" groups in three months of treatment is statistically significant.
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of episodes of tachycardia have significantly decreased.
A significant decrease in the total number of ventricular
(84 %) and supraventricular (63 %) extrasystoles per day
was revealed. Also, in this category of patients, the de-
crease in the duration of depression of the ST segment
(by 55 %) and the duration of its maximum episode (by
75 %) was noted.

In 3 months of follow-up in patients of Group 1,
a significantly lower number and duration of tachycardia
episodes were observed by 43 % and 42 % respectively
(p < 0.05). There was also a tendency to the reduction
of depression duration of the ST segment per day. There
were no significant changes in the number of supraven-
tricular and ventricular extrasystoles after treatment in this
group. In patients of the 2" group, compared with patients
of the 1%t group, after treatment, the heart rate was below
the heart rate for the entire observation period by 13 %
and heart rate in the active period by 15 % (p < 0.05).
The number of episodes in the group of tachycardia did
not differ significantly, however, the duration of episodes
of tachycardia (p < 0.05) was significantly lower (by 42 %).
Also, in patients of the 2™ group, fewer episodes of ven-
tricular and supraventricular extrasystoles were noted in
6.75 and 1.95 times, respectively, compared to patients
in group 1 (p < 0.05). In patients who received additional
UDCA and L-arginine in 3 months of treatment, the total
duration of ST-segment depression was 2 times lower
and the duration of its maximum episode was 2.87 times
(p<0.05).
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The dynamics of indicators of heart rate variability in
patients with coronary heart disease comorbid with NAFLD
is given in Table 3.

After 3 months of treatment, patients with additional
UDCA and L-arginine experienced an increase in SDNNiin
both active (18 %) and passive (20 %) periods (p < 0.05).
There was a decrease in the LF/HF ratio by 24 % in
the active and 27 % in the passive period (p < 0.05) due to
a possible decrease in the contribution of the sympathetic
component and an increase in the activity of the parasym-
pathetic component.

Patients receiving only baseline therapy observed
a significant increase only in the HF index of active
period (by 17 %). Patients in the 2" group compared
with patients in group 1 after 3 months of treatment had
higher SDNNi values in the active period by 10 % and
in the passive period by 12 %; HF in the active period
by 20 % (p < 0.05). Also, the LF/HF ratio was lower by
16 % in the daytime and by 39 % in the night period
(p <0.05).

The obtained data coincide with the results of oth-
er researchers [12-14]. The study of M. Kielar et al.
(2004) shows that the regular use of L-arginine improves
the general state of patients with coronary heart disease,
reduces the frequency of angina attacks, decreases
the dose of nitrates, and increases the tolerance to phy-
sical activity [15]. In the work of O.V. Kraydashenko et al.
(2012) data are obtained on the reduction of duration and
severity of episodes of myocardial ischemia, correlated
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with the restoration of the functional state of the vascular
endothelium, in patients receiving L-arginine in the integra-
ted therapy of coronary artery disease [16]. M.A. Teresh-
chinskaya (2012) noted that for now there is evidence
that the pathway L-arginine-NO-cGMP plays an important
neuro-modulating role in the functioning of the autonomic
nervous system — increases the vagal effect and inhibits
its sympathetic component [17].

A. Ya. Bazilevich et al. (2011) showed that the use
of ursodeoxycholic acid in patients with coronary heart
disease and post-infarction cardiosclerosis in combination
with nonalcoholic fatty liver disease leads to a significant
improvement in the left ventricular myocardial function and
improvement of remodeling of the left heart and central
hemodynamics during the year of treatment [14]. In an
experimental study by M. Miragoli et al. (2011), the car-
dioprotective role of UDCA and its anti-arrhythmogenic
effect was studied. The researchers found that UDCA
protects against ICP-induced arrhythmias (arrhythmias
due to intrahepatic cholestasis of pregnancy), directly by
hyperpolarization of myofibroblasts [18].

Thus, the positive effects of adding UDCA and
L-arginine to baseline therapy in patients with coronary
artery disease and NAFLD include improved diastolic
function, decreased myocardial ischemia, decreased
myocardial stiffness and the number of ventricular and
supraventricular extrasystoles, as well as increased total
VPS, normalization of the sympathetic-parasympathetic
balance by increasing the parasympathetic component
of the cardiovascular system.

Conclusions:

1. The addition of ursodeoxycholic acid and L-arginine
to basic therapy in patients with coronary heart disease
comorbid with the nonalcoholic fatty liver disease is ac-
companied by a decrease in the left ventricular myocar-
dium stiffness index and an improvement in the diastolic
function.

2. Under the influence of basic therapy with the ad-
dition of ursodeoxycholic acid and L-arginine in patients
with ischemic heart disease and non-alcoholic fatty liver
disease, there is a decrease in the severity of manifesta-
tions of myocardial ischemia and the number of ventricular
and supraventricular extrasystoles against the normali-
zation of the sympathetic and parasympathetic balance
of the autonomic nervous system.

Prospects for further research: to study the effects
of combined therapy of UDCA and L-arginine on the state
of endothelial dysfunction and vascular remodeling in
patients with coronary artery disease and NAFLD.
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Effect of experimental gestational diabetes
and administration of glibenclamide on mRNA level
of NLRP3-inflammasome and distribution of NLRP3*-cells

in mesenteric lymph nodes in progeny

T. M. Prozorova, V. A. Kamyshna, 0. M. Kamyshnyi

Zaporizhzhia State Medical University, Ukraine

A number of dysfunctions of congenital and adaptive components of the immune system are observed in progeny of rats
with experimental gestational diabetes (EGD). The key link in pathogenesis of EGD and other diseases is the activa-
tion of NLRP3-inflammasome. Therefore, it is an attractive target for pharmaceutical effects. Among the numerous inhibitors
of the inflammasome, glibenclamide is the most promising drug, which can effectively correct hyperglycemia in pregnant
women.

The aim of the study was to determine the level of NRNA expression of NLRP3-inflammasome and the distribution of NLRP3*-cells
in mesenteric lymph nodes in progeny of rats with experimental gestational diabetes and after administration of glibenclamide
to pregnant Wistar rats.

Materials and methods. A molecular-genetic study was carried out using polymerase chain reaction with real-time reverse
transcription (RT-PCR) of mRNA expression level of the Nirp3 gene. The distribution of NLRP3*-cells in MLN of experimental
animals was investigated by immunofluorescence and immunohistochemical methods.

Results. The development of EGD is accompanied by transcriptional induction of the Nirp3 gene in MLN in descendants, whose
mRNA level increased five-fold (p < 0.05) in 1-month and 3-fold (p < 0.05) in 6-month-old animals. The administration of gliben-
clamide to pregnant rats inhibited the transcription of the Nirp3 gene only at the age of 1 month (5.3 times, p < 0.05) and did not
change it in the older age group. In the progeny of rats with EGD, the density of the NLRP3*-lymphocyte population in the MLN
increased, more clearly at early observation times. The intake of glibenclamide reduced the number of NLRP3*-lymphocytes
only at the age of 1 month (by 33 %, the cortex plateau), whereas their number in the medullary cords of 6-month-old progeny
even increased.

Conclusion. The increased mRNA expression of NLRP3-inflammasome and density of NLRP3*-cells in MLN in descendants
of rats with EGD indicates activation of pro-inflammatory signaling. Glibenclamide, as an inhibitor of the activation of the
NLRP3-inflammasome, demonstrated its effectiveness only at early observation times.

BnAuB ekcnepumeHTaAbHOrO recTaujitHoro Aiabety
Ta BBeA€Hb riibeHknamipy Ha piBeHb MPHK NLRP3-inpramacomu
Ta po3noAin NLRP3*-KAITUH y 6pmKoBUX AiMpaTUUHMX BY3AaX Y HaLLAAKIB

T. M. Mpo3opoBa, B. A. KamuwHa, 0. M. KamULLHKWI

Y HalLaaKiB LLypiB 3 EKCNepUMEHTaNbHUM rectainHum giabetom (EM) cnoctepiraeTbes Lina HU3ka nopyLUeHb (yHKUIOHYBaHHS
BPOIYKEHVIX 11 aanTUBHIX KOMNOHEHTIB iMyHHOT cucTemu. [Mpu EMT Baxxnmeoto naHkoto natoreHe3y € aktveavis NLRP3-iHdnama-
comu. Came ToMy BOHa — NpvBabnmemin 06'ekT Ans chapmaveBTuyHoro Bnnuey. Cepen iHribiTopis iHpnamacomu nepcnekTyBHAM
€ rnibeHknamiz, Sk 4O TOro X Moxe eheKTUBHO KOPUTyBaTy rnepriikemito y BariTHuX.

Meta po6oTu — 3'sicyBaty piBeHb excnpecii MPHK NLRP3-iHdnamacomu ta po3nogin NLRP3*-nimcouuTis y GpmxoBmx nim-
(haTyHMX By3nax y HaLLazKiB LLypiB 3 eKCriepuMeHTanbHUM rectauiiHimM aiabetom i nicns BBeAeHb rnibeHknamigy BariTHM
Lypam niwii Bictap.

Marepianu Ta meToaM. 34iiCHUNM MONEKYNSPHO-FEHETUYHE AOCHIMKEHHS METOAOM NoniMepasHoi NaHLtoroBoi peakuii 3i
3BOPOTHO TPaHCKpUNLUieto B pexxumi peansHoro yacy (3T-MNJ1P) pisHa ekcnpecii MPHK reHa Nirp3, imyHodritoopecueHTHe Ta
iMmyHoricToxiMiuHe focnimxeHHs posnoainy NLRP3*-knituH y BJIB y ekcrnepumeHTanbHux TBapuH.

PesynbraTtn. Po3sutok EI[l cynpoBomxyeTbCcst TpaHckpunuiiHoto iHaykuieto reHa Nirp3 B BJIB y Hawapakis, piBeHb
MPHK kotporo 3poctaB y 5 pasiB (p < 0,05) B 1-micsunux i B 3 pasu — (p < 0,05) y 6-micsuHux TBapwH. BBegeHHs rni-
OeHknamigy nig vac BariTHOCTI iHribye TpaHckpunuito reHa Nirp3 Tinbkn y Biui 1 micaus (y 5,3 pasa, p < 0,05) i He 3mi-
HIOETLCS Yy CTapLuUii BikOBIN rpyni. Y Hawagkie wypis 3 EML 3poctae winbHicte nonynauii NLRP3*-nimcpouutie y BJ1B,
BMpa3HiLLe — Ha paHHiX TepMiHax crnoctepexeHHst. MpuitmanHs rmibeHknamigy 3Hwxye kinbkicts NLRP3*-nimcbounTis Tinbku
y Bili 1 micaub (Ha 33 %, kopkoBe Nnato), Todi SK y 6-MICAYHMX HALLAOKIB iIXHS YUCENBHICTL Y M'SIKOTHUX TSHKax HaBiTb
3pocTae.

BucHoBku. MigeuiLeHHs pieHs ekcnpecii MPHK NLRP3-iHdonamacomu Ta winsHocTi NLRP3*-nimcboumtie y BJIB y Halwlaakis
wypie 3 EM cBiguiTh Npo akTvBaLiio npo3anansHoi curHanisaii. FnibeHknamia sik iHribitop aktmeauii NLRP3 npogemoHcTpyBas
CBO €(PEKTUBHICTb NULLIE Ha PaHHIX TEPMiHaX CMOCTEPEXEHHS.
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EGD, MLN,
NLRP3-
inflammasome,
glibenclamide.
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BAusiIHME 3KCNEepUMEHTaAbHOTO recTalMoHHOro Auabera U BBeAeHUM IAMbeHKnaMuAQ
Ha ypoBeHb MPHK NLRP3-undprammacombl u pacnpepereine NLRP3+-kheTok
B 6pbkeeuHbIX AMM@aTHUECKUX y3AaX Y NOTOMCTBA

T. M. Mpo3opoBa, B. A. KambiwHas, A. M. KamblILWHbIN

Y NOTOMKOB KPbIC C 3KCMEepUMEHTanbHbIM recTauuoHHbiM anabetom (M) HabntogaeTcs Lenbin psag HapyLweHUn yHKLKO-
HMPOBaHUS BPOXAEHHBIX 1 8AANTUBHBIX KOMMOHEHTOB MMMYHHOW cucTeMbl. [pn O] BaXHbIM 3BEHOM NaToreHesa ABnseTcs
aktueauuns NLRP3-nHdnammacomel. iIMeHHO noaToMy oHa SBMSIETCS NpuBneKaTenbHbIM 06beKTOM AN hapMaLEeBTUYeCKOro
Bo3aencTus. Cpean MHIMOGUTOPOB UH(PNaMMacoMbl NEPCMEKTUBHBIM SBRSETCA MUBeHKNnamma, KOTOPbI K TOMY Xe MOXeT
3hPEKTUBHO KOPPEKTUPOBATL MMNEPTIIMKEMUIO Y GEPEMEHHBIX.

Llenb pabotbl — BbisicHUTL ypoBeHb akcnpecci MPHK NLRP3-uHdnammacombl n pacnpegenerve NLRP3*-numdounTos B
OpbhkeeyHbIX MMMMATUYECKUX Y3NaX Y NOTOMKOB KPbIC C 3KCTEPUMEHTaNbHbLIM recTalMOHHbIM AMabeTom 1 nocne BBeAeHUs!
rnubeHknammaa 6epemeHHbIM Kpbicam nHuK Buctap.

Marepuanb! n Metoapl. OcyLLECTBNEHO MONEKYNSIPHO-TEHETUYECKOE UCCTELOBaHNE METOLOM MONMMEPA3HOMN LIEMHOMN peakLmm
¢ obpaTHoii TpaHckpunumeit B pexuive peansHoro Bpemenn (OT-TLP) yposHs akcnpeccum MPHK reHa Nirp3, ummyHodbnioopec-
LIEHTHOE 1 UIMMYHOIICTOXUMMYECKOE ccrnenoBanue pacnpeaenenns NLRP3*-knetok B BITY y akcnepumMeHTanbHbIX KUBOTHBIX.

Pesynkrathbl. Passutie 3l conpoBoxaaeTcsi TpaHCKpUNLUMOHHOM nHaykuven reHa Nirp3 B BITY y noTomkos, ypoBeHs MPHK
koToporo yBenuumncs B 5 pas (p < 0,05) y 1-mecsiuHbix 1 B 3 pasa — (p < 0,05) y 6-mecsauHbIX XUBOTHbIX. BBeaeHve rmnben-
knammaa npy 6epeMeHHOCTU MHIMOUPYET TpaHckpunumio reHa Nirp3 Tonbko B BospacTe 1 mecsil (B 5,3 pasa, p < 0,05) n He
MEHSIETCS B CTapLLUel BO3pacTHoOW rpynne. Y notomkoB kpbic ¢ Al BodpacTaet nnotHocTs nonynsumm NLRP3*-numdoumtoB
B BITY, 6onee BbipaxeHo — Ha paHHUX cpokax HabmogeHus. Mprém rmnbeHknammaa cHmkaet konuyectso NLRP3*-numdoum-
TOB TOMbKO B Bo3pacTte 1 mMecsiL, (Ha 33 %, KOpKOBOe NnaTo), Toraa Kak y 6-MeCsUHbIX MOTOMKOB MX YUCTIEHHOCTb B MSIKOTHBIX
TshKax Aaxe BO3pacTaer.

BbiBoap!. [MoBbiLeHue yposHs akcnpeccun MPHK NLRP3-uHdnammacomsl NLRP3-Hdnammacomsl v nnotHoctv NLRP3*-num-
¢houmTos B BJ1Y y noTomKoB kpbic ¢ A cBMaeTensCTBYET 06 akTMBaLMM NPOBOCMANUTENBHOM CUrHanmu3aumy. MmubeHknammg

kak nHrnbutop aktmeaumn NLRP3 npogeMoHcTprpoBan cBoto apdheKTUBHOCTb TOMBKO Ha PaHHWX Cpokax HabnogeHus.

Ourfindings show that progeny of experimental gestational
diabetes mellitus (EGD) rats have such immune violations
of immunological tolerance as AIRE gene repression, re-
duced mRNA levels of Deaf1, transcription factor Foxp3,
the latter being confirmed by decrease in Treg cells [1]
and inhibition of gene expression suppressor cytokine
IL-10 and negative costimulatory molecules Ctla4 [2].
However, gestational diabetes (GD) increases the genes
expression of immune response in pregnant [3] and leads
to violations of innate and adaptive components ofimmune
system in progeny. Thus, Li Q. et al. (2016) showed that
gestational diabetes mellitus increased interleukin-13
in progeny spleen cells [4]. This indicates activation of
NLRP3-inflammasome — protein that belongs to the fam-
ily of nucleotide-binding and oligomerization domain-like
receptors, NLRs [5]. Activation of NLRP3-inflammasome
in GD showed in other experiments [6], and the exten-
sive involvement of the NLRP3-inflammasome in such a
range of diseases makes it a highly desirable drug target.
Recently, numerous promising inhibitors of NLRP3-in-
flammasome activation have been described [7-9], but
we turned our attention to glibenclamide, which along
with metformin and insulin can effectively correct hyper-
glycemia for pregnant women. Glibenclamide was the first
oral hypoglycemic drug prospectively tested and used
to manage GD [10]. A lot of meta-analysis showed that
adequate glycemic control could be achieved with glib-
enclamide in many women with GD, and this treatment
reduced hyperglycemia-associated outcomes [11,12].
But the most interesting was the ability of glibenclamide
to inhibit the formation of NLRP3-inflammasome that
was first detected in 2009 [13]. These results were later
confirmed by other studies [14,15]. Therefore, the aim
of the work was to study the expression level of mMRNA
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NLRP3-inflammasome and distribution of NLRP3*-cells
in mesenteric lymph nodes in progeny of rats with ex-
perimental gestational diabetes and after glibenclamide
administration to pregnant.

Materials and methods

The studied animals were divided into 6 experimental
groups, each group contains 12 rats. Descendants of intact
Wistar rats (males) were 1 month of age (group 1) and 6
months of age (group 2). Their mothers were administered
0.5ml 0.1 M citrate buffer (pH = 4.5) on the 15" day of preg-
nancy once intraperitoneally. In descendants of Wistar rats
(males) with experimental gestational diabetes (EGD) of 1
month of age (group 3) and 6 months (group 4), mothers
were administered 45 mg/kg of streptozotocin once intra-
peritoneally on the 15" day of pregnancy. In descendants
of rats with EGD of 1 month of age (group 5) and 6 month
of age (group 6), mothers were administered 45 mg/kg
of streptozotocin once intraperitoneally on the 15" day
of pregnancy with simultaneous administration of oral
intragastric Glibenclamide (Farmak, Ukraine) at a dose
of 5 mglkg for 7 days.

The objects for molecular genetic studies with using
of the real-time reverse transcription polymerase chain re-
action (RT-PCR) techniques were MLN of experimental
animals. They were placed in the Bouin’s fluid, dehydrated
with graded concentrations of ethanol and embedded in par-
affin. Molecular genetic studies were performed on archival
material of 2 years old. RNA was extracted from histology
sections of 15 pym thick. They were dewaxed in xylene
and rehydrated with descending concentrations of ethanol
(100 %, 96 %, 70 %). Total RNA was procured from sam-
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ples by use of “NucleoZOL” (Macherey-Nagel, Germany).
For reverse transcription and obtaining cDNA, we used
RevertAid First Strand cDNA Synthesis Kit (ThermoScien-
tific, USA). Reverse transcription was conducted at 42 °C
for 60 min then at 70 °C for 5 min. To determine the level
of mMRNA Nirp3 (NM_001191642.1), we used thermocycler
CFX96™Real-Time PCR Detection Systems (“Bio-Rad
Laboratories, Inc.”, USA) and set of reagents Luminaris
HiGreen Fluorescein gPCR MasterMix (Thermo Scientific,
USA). The final reaction mixture for amplification includes
10 pl MasterMix (2X), 0.6 pl of direct and reverse specific
primers, 1 pyl cDNA. The reaction mixture was brought
to total volume of 20 pl by adding deionized H,0O. Specific
primer pairs (5'-3’) for analysis of target and reference
genes were selected by the software PrimerBlast (www.
ncbi.nim.nih.gov/tools/primer-blast) and produced by Me-
tabion (Germany) (Table 1). After initial denaturation at 95
°C for 10 min amplification consisted of 45 cycles and was
conducted under the following conditions: denaturation —
95 °C for 15 sec, annealing at 59-61 °C for 30-60 sec,
elongation at 72 °C for 30 sec. Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) gene was used as a reference
gene to determine the relative value of changes in the ex-
pression level of target genes. Normalized relative quantity
of cDNA target genes was determined by the method ,, Ct.
Statistical data analysis of PCR were conducted using
available software CFX Manager™ (Bio-Rad, USA).

Structure of NIrp3*-cells population was studied using
analysis of serial histological sections of MLN and their
morphometric and densitometric characteristics. For this
study, serial sections of 5 ym thick were made on a rotary
microtome MICROM HR-360 (Microm, Germany), then
they were dewaxed in xylene and rehydrated with des-
cending concentrations of ethanol (100 %, 96 %, 70 %),
washed with 0.1 M phosphate buffer (pH = 7.4) and colored
with Nirp3 rabbit polyclonal antibodies (Cryopyrin, H-66)
(Santa Cruz Biotechnology, USA, sc-66846) for 18 hours
in a humid chamber at T = 4 °C. After washing with 0.1 M
phosphate buffer, sections were incubated for 60 min at
T = 37 °C with secondary antibody solution to whole
molecule of rabbit IgG (Santa Cruz Biotechnology, USA),
conjugated with FITC. After incubation, all sections were
washed with 0.1 M phosphate buffer and placed in a mix-
ture of glycerol phosphate buffer (1:9) for subsequent flu-
orescent microscopy. Prepared histological sections were
studied using a computer program Image J (NIH, USA),
and the morphometric and densitometric characteristics
of immunopositive cells were measured. We determined
the absolute (number of cells per 1 mm?) and relative
(%) density of different subsets of NIrp3+-lymphocytes
in cortex and medullary cords of MLN. For additional
visualization of NIrp3*-cells, we also performed an immu-
nohistochemical reaction with secondary rabbit antibodies
ImmunoCruzTM Staining system (Santa Cruz Biotechno-
logy, USA), conjugated to horseradish peroxidase.

Results and discussion

Investigation of Nirp3 gene expression in MLN showed
thatin the progeny of EGD rats there was a significant five-
fold growth of mRNA of this protein in the 1-month-old rat
(p <0.05), and threefold growth (p < 0.05) in the 6-month-
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Table 1. Specific primer pairs for RT-PCR

Gene Primer Tm, °C Product Exon
length (bp)  junction
Nirp3 F = AGCTAAGAAGGACCAGCCAG 59 40 713/
R = CGTGCATGCATCATTCCACTC 60 714
GAPDH  F = GCCTGGAGAAACCTGCCAAG 61 52 825/
R = GCCTGCTTCACCACCTTCT 60 826

old animals compared with control groups (Fig. 1A, B).
The study of rats whose mothers were treated during
pregnancy with glibenclamide showed that the animals
aged 1 month had a significant 5.3 times decrease of Nirp
gene expression (p < 0.05), but these changes were not
detected in the older age group (Fig. 1C, D).

Studying the distribution of specific subpopulations
of NIrp3*-cells gave the following results. Total density of im-
munopositive cells in MLN cortical plateau of 1-month-old
EGD rats increased by 49 % compared with control group
(p < 0.05). In the next age group comparative analysis re-
vealed no significant changes. Total number of Nirp3*-cells
in MLN medullary cords of 1-month-old EGD rats was
significantly increased by 44 % (p < 0.05) in compari-
son with control group. The study of materials taken from
the 6-month-old animal showed an increase in the total
density by 69 % (p < 0.05) (Fig 2A, B, Fig. 3A-D).

Analysis of MLN sections in EGD progeny of rats
treated with glibenclamide during pregnancy gave the fol-
lowing results. In cortical plateau of MLN at 1 month of age
we obtained reducing of the total number of Nirp3*-cells
by 33 % (p < 0.05) in comparison with EGD1. At 6 months
of age there were no significant changes in the number
of immunopositive cells. As for medullary cords of mesen-
teric lymph nodes, total density of Nirp3*-cells remained
unchanged at 1 months of age. And at the age of 6 months,
it increased by 29 % (p < 0.05) (Fig 2A, B).

There are three main models that describe the mecha-
nism of NLRP3-inflammasome activation. They were
shown by K. Schroder et al. (2010) [16]. In the first model,
extracellular adenosine triphosphate (ATP) is regarded as
initiator of NLRP3 inflammasome activation and assembly
with K+ efflux through a purogenic P2X7-dependent pore.
The second model, special activators trigger the gene-
ration of reactive oxygen species (ROS), which in turn
induce assembly of the NLRP3 inflammasome [17].
In the last model, these processes are triggered by some
external irritants such as silica or alum, which are taken
over by phagocytes. These aggregates induce lysosomal
rupture and release of lysosomal contents via a mecha-
nism mediated by cathepsin B [18]. Other factors can also
activate the NLRP3 inflammasome such as mitochondrial
damage or dysfunction caused by mitochondrial Ca2*
overload, autophagic dysfunction and the activity of thio-
redoxin-interacting protein (TXNIP) [19].

The inflammasomes and the complement system
are traditionally viewed as quintessential components
of innate immunity required for the detection and elimi-
nation of pathogens. But a direct role for NLRP3 in hu-
man adaptive immune cells has not been described yet.
In recent years, evidence suggested that NLRP3 could
be expressed by mouse and human lymphocytes [20]
and has an ability to adjust the differentiation of Th1, Th2
Th17-cells. Recently, G. Arbore et al. (2016) have shown
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Fig. 1. Normalized relative
quantity of mRNA NIrp3 in MLN
in the progeny of EGD rats (A, B)
and after glibenclamide
administration to pregnant rats
(C, D).

Normalized to reference gene
GAPDH by the method AACt.
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that NLRP3 inflammasome assembles in human CD4+
T cells and initiates caspase-1-dependent interleukin-18
secretion, thereby promoting interferon-y productionand T
helper 1 (TH1) differentiation in an autocrine fashion. [21].
Abnormal activity of NLRP3- inflammasome in T-cells
affects the development of inflammatory and autoim-
mune diseases in humans and in mice experimental
models. Obviously, NLRP3-inflammasome activity is not
limited to «innate immune cells» and is an integral part
of normal Th-adaptive responses. Violation of NLRP3
activity in CD4* T cells in experimental models of colitis
causes uncontrolled infiltration of Th17 cells and aggrava-
tion of bowel disease. Thus, autocrine activity of NLRP3-in-
flammasomes in lymphocytes controls Th1-Th17 balance
in terms of experimental inflammatory bowel disease.
Furthermore, M. Bruchard et al. (2015) recently showed
the ability of NLRP3 to act as a key transcription factor
that controls the Th2-differentiation [22]. In Th2 cells
NLRP3 binds to promoter IL4 and activates it in conjun-
ction with transcription factor IRF4 [22]. In contrast to Th1,
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where NLRP3 is detected mainly in the cytoplasm by meth-
ods of immunofluorescence microscopy, in the Th2-cells it
is localized mainly in the nucleus. Itis possible that such a
nuclear localization function can promote inflammasome
transcription. This work showed that NLRP3 should be
seen not only as a key inflammasome component, but as
a transcription factor in cells CD4* Th2. Finally, the me-
chanisms of IL-1B-induced Th17 differentiation are related
to the ability of TGF-f3 to induce expression RORyt in naive
T cells [23]. Studies in vitro have shown that IL-1f induces
the expression of IRF-4, positively regulates IL-21-media-
ted expression of transcription factors STAT-3 and RORyt
[24]. In addition, the role of IL-1 in the i nduction of Th17
phenotype was attributed to alternative splicing of Foxp3
[25].

At the same time, NLRP3-inflammasome is one
of the sensors of metabolic stress developing diabetes
[26]. NLRP3-deficient NOD-mice are protected from de-
veloping diabetes by reducing migration of diabetogenic
lymphocytes in the pancreatic islets, they have reduced
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the number of CD4* T cells, CD19* B-cells and CD11b*
APC in spleen and PLN, but not in the thymus [27].
The study has found two single-nucleotide polymorphism
in NLRP3, associated with DM type 1 [28], and D. Carlos
etal. (2017) showed growth of NLRP3 expression in PLN
in NOD mice [29]. A similar increase of NLRP3 gene ex-
pression was observed in STZ-induced diabetes in mice
C57BL/6. Furthermore, diabetic mice C57BL/6 also
showed a decrease in IL-17-producing CD4 and CD8 T
cells (Th17 and Tc17) and IFNy-producing CD4 and CD8
T cells (Th1 and Tc1) in PLN. Interestingly, diabetic mice
showed an increase in the expression of genes associated
with mitochondrial DNA, such as cytochrome b and cyto-
chrome c. Mitochondrial DNA (mDNA) of diabetic mice
induced production of IL-18 and activation of caspase-1
with macrophages, but was reduced in NLRP3*-mac-
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system (C, D).

rophages. Finally, the administration of mDNA in vivo
increased the number prodiabetic Th17/Tc17/Th1 cells
in the PLN, but it was also canceled in NLRP3"-mice [29].

NLRP3-inflammasome is an important pharmaco-
logical target for blocking a number of diabetes compli-
cations [30], and the ability of glibenclamide to inhibit
the formation of NLRP3 can affect the risk of inflammatory
and autoimmune diseases in the progeny of mothers
with GD. Recent research by S. Lamprianou et al. (2016)
demonstrated that glibenclamide protects NOD mice from
progressing hyperglycemia and loss of insulin-producing
B-cells. Although the administration of glibenclamide
does not stop the development of insulitis, but induces a
shift of the phenotype of immune cells and protects cells
of insulinoma MIN6 from apoptosis and loss of connex-
in Cx36 [31].
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Fig. 3. NIrp3*-cells in cortex (A, C)
and medullary cords (B, D) of MLN.

The reaction of indirect immuno-
fluorescence with FITC (A, B)

and immunohistochemical
reaction with secondary antibodies
rabbit InmunoCruz Staining
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Conclusions

1. The development of EGD is accompanied by trans-

criptional induction of the NIrp3 gene in MLN in descen-
dants, whose mRNA level increased five-fold (p < 0.05)
in 1-month and 3-fold (p < 0.05) in 6-month-old animals.
The administration of glibenclamide to pregnant rats in-
hibited the transcription of the Nirp3 gene only at the age
of 1 month (5.3 times, p < 0.05) and did not change it
in the older age group.

2. In the progeny of rats with EGD, the density

of the NLRP3*-lymphocyte population in the MLN
increased, more clearly at early observation times.
The intake of glibenclamide reduced the number of
NLRP3*-lymphocytes only at the age of 1 month (by 33 %,
the cortex plateau), whereas their number in the medul-
lary cords of 6-month-old progeny even increased.
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Lienb paboTbI — ycTaHOBUTL 0COBEHHOCTM 3KCnpeccun reHoB hif-1a v hif-3a, HakonneHus 6enkos HIF-1a n HIF-3a B HelpoHax
napaBeHTpukynsapHoro (MBA) n cynpaontuyeckoro (COSA) sigep runotanamyca B YCroBUSIX AECTBIS NPEPBIBACTON TMMOKCUM
1 B NOCTTUMNOKCUYECKUIA NEPUOL,

Marepuanbl u MeToAbl. [pepbIBUCTYIO MMNOKCUIO MOAENMPOBANN exeaHeBHbIM 6-4acoBbIM NpebbiBaHMEM KpbIC Ha BbICOTe
6000 m (pO, = 9,8 %) B TeueHne 15 aHeir, nocTrunokcnyeckni nepuop coctasnsan 10 aHen. Pacnpenenenue 6enkos HIF-1a 1
HIF-3a B rMnotanamyce u3y4anu ¢ NOMOLLbO UMMYHOMIIOOPECLIEHTHOTO MeToAa. YpoBHU akcnpeccun MPHK reHos hif-1a n
hif-3a B rMnotanamyce onpeaensiny METOA0M NMONMMepasHon LIEMHO peakLmm ¢ 06paTHO TpaHCKpUNLyei B pearisHOM BPEMEHM.

Pesynbratbl. YCTaHOBMNEHO, YTO NPEPLIBUCTAS TMMOKCUS NPUBOAMIA K HApaCcTaHuIo B MeanobasanbHOM runotanamyce ypoBHs
MPHK k HIF-1a B 13 pas, a k HIF-3a — B 8,6 pa3a. Npy aToM B HelpoHax MeauarnbHoro menkokneTouHoro (MmMNBA) n 3agHe-
naTteparnbHoro KpynHoknetodHoro (3nklBA) cybbaaep MBA Habnioganocs yBenuyeHve nnowaan MMMyHOPEaKTUBHOCTU K
HIF-1a n HIF-3a, a Tarcke HapacTaHue cogepxanus 6enka HIF-1a 8 2,5 (mmIMBA) n 3,4 (3nklBA) pasa, a 6enka HIF-3a-81,7
1 3,0 pasa cootBeTCTBEHHO. B noctrunokcuyeckuin nepuog yposHu MPHK k HIF-1a v HIF-3a B runotanamyce cHuxanucb, Ho
koHueHTpauust MPHK k HIF-1a octaBanachk B 2,5 pa3a BbilLe, YeM B koHTporie. [pu aTom copepxkanue 6enkos HIF-1au HIF-3a
COXPaHSANOCh NOBbILLEHHBIM B MENKOKINETOUHbIX HerpoHax MBA 1 cHuxanock Ha 50—60 % B KpynHOKINETO4HbIX HerpoHax MBA.
Peakuus HeiipoHoB COSA Ha rvnokcuto xapakTepraoBanach CHkeHneM akcnpeccum 6enkos HIF-1au HIF-3a, 4to nposiBnsinocs
CHVXXEHWeM NIoLLaay UMMYHOPEAKTUBHOCTM B HEMPOHAX C YaCTUYHbLIM BOCCTAHOBMEHWEM B MOCTIUMNOKCUYECKIA NEPUOL.

BbiBopabl. NonyyeHHble pesynsTaThl CBUAETENLCTBYIOT O TOM, YTO MPEPLIBUCTAs MMNOKCUS NPUBOAMT K YCUEHIO AKCPECCHm
reHoB cemelictaa hif, noBbiweHnio cuHTe3a 6enkos HIF B HelipoHax MBA 1 coxpaHeHuto gaHHoro adhdekta B MOCTIUNOKCH-
Yeckuin nepuoa.

0cobausocrti ekcnpecii HIF-1a Ta HIF-3a B rinotanamyci wwypis AiHii Bictap
3a YMOB nepepuBYacToi rinobapuuHoi rinokcii

A. B. Abpamos, B. 0. LLlameHko

MeTta po60TK — BCTaHOBUTM 0COBNMBOCTI eKcnpecii rexiB hif-1a Ta hif-3a, HakonnyeHHs Ginkis HIF-1a ta HIF-3a B HelipoHax
napaseHTpukynsipHoro (MBfA) Ta cynpaontunyHoro (COSA) spep rinoTanamyca B ymMoBax Aii nepepyB4acToi rinokcii Ta B noct-
rinOKCUYHUI Nepiog.

Marepianu Ta MmeToaum. MNepepuB4acTy rinokcito MoAEnNtoBani WoAEHHUM B-roanHHUM nepebyBaHHsAM LypiB Ha BucoTi 6000 M
(PO, = 9,8 %) npotsarom 15 AHie, nocTrinokcuuHNiA nepiog craHosms 10 Axis. Posnogin Ginkis HIF-1a ta HIF-3a B rinotanamyci
focnigxysanu imyHodntoopecLeHTHUM meTogoM. PiBeHb exkcnpecii MPHK reHiB hif-1a Ta hif-3a B rinotanamyci Bu3Hadanu 3a
[0MOMOroto noniMepasHoi NaHLoroBol peakLii 3i 3BBOPOTHOK TPaHCKPUNLIEK B peanbHOMY Yaci.

Pesynbratu. BctaHoBunu, WO nepepuByacTa rinokcis npussoguna o 3pocTaHHst B MefiobasansHoMy rinotanamyci piBHS
MPHK go HIF-1ay 13 pasig, a go HIF-3a -y 8,6 pasa. [pu LboMy B HelpoHax MeaiansHoro ApidHokmiTuHHoOro (MMIMNBA) Ta
3afHbonaTepanbHoro KpynHoknituHHoro (3nkMBA) cy6’agep MNBA cnoctepiranock 36inbLUeHHs NAOLLi iMyHOPeaKTUBHOCTI A0
HIF-1a Ta HIF-3a, a Takox 3pocTanHs BmicTy 6inka HIF-1a'y 2,5 (mmINB#A) Ta 3,4 (3nkMBA) pasa, a 6inka HIF-3a -8 1,7 3,0
pasa BignosigHo. Y noctrinokcnyHnii nepion piseHb MPHK go HIF-1a ta HIF-3a B rinotanamyci 3HuxyBaBcs, ane KoHUeHTpaLis
MPHK o HIF-1a 3anuwanace y 2,5 pasa BuULLO, HixX y kKoHTponi. Mpy ubomy BmicT Ginkie HIF-1a Ta HIF-3a 36epirascs nigsu-
LLIEHUM Y APIBHOKNITUHHIX HerpoHax MBA Ta 3HuxyBaBcs Ha 5060 % y KpYMHOKMITUHHWX HerpoHax MBS, Peakuis HeipoHiB
COA Ha rinokcito xapakTepuayBanacst 3HmkeHHaM ekcnpecii 6inkie HIF-1a ta HIF-3a, WwWo nposiBNsnock 3HWKEHHSIM MOLL
iMyHOPEaKTUBHOCTI B HEMPOHaX i3 YaCTKOBMM BiHOBMEHHSIM Y MOCTTINOKCUYHUIA Nepiog. Pe3ynbrati ceigyath, WO nepepus-
yacTa rinokcisi Npu3BOANTb 4O NOCUINEHHS! eKCTPECii reHiB ciMeiicTBa hif, ninBuLLeHHs cuHTesy BinkiB HIF y HelipoHax MBA Ta
306epexeHHs Liboro edhekTy B MOCTTNOKCUYHWIA Nepiog,.

Peculiarities of expression of HIF-1A and HIF-3A in hypothalamus of Wistar rats
under the influence of intermittent hypobaric hypoxia
A.V. Abramoyv, V.A. Shamenko

The purpose of this study was to establish the features of the expression of hif-1a and hif-3a genes and the accumulation of
HIF-1a and HIF-3a proteins in the paraventricular (PVH) and supraoptic (SO) nuclei of the hypothalamus under the conditions
of intermittent hypoxia and in post-hypoxic periods.
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Materials and methods. Intermittent hypoxia was modeled by a daily 6 hour stay of rats at an altitude of 6000 m (pO, = 9,8 %)
for 15 days, the posthypoxic period was 10 days. The distribution of HIF-1a and HIF-3a proteins in the hypothalamus was
investigated by immunofluorescence methods. A molecular-genetic study was carried out using polymerase chain reaction with
real-time reverse transcription of mMRNA expression level of the hif-1a and the hif-3a gene.

Results. It was established that intermittent hypoxia led to a 13-fold increase in the mRNA level in the mediobasal hypothalamus
to HIF-1a, and 8,6-fold to HIF-3a. In neurons of medial parvocellular (PVHmp) and posterior lateral magnocellular subnuclei
(PVHpml) of PVH, an increase in the area of immunoreactivity to HIF-1a and to HIF-3a was observed, as well as an increase in
the HIF-1a protein content of 2,5 (PVHmp) and 3,4 (PVHpmI) times, and the HIF-3a protein in 1,7 and 3,0 times, respectively.
In the posthypoxic period, the level of mMRNA to HIF-1a and HIF-3a in the hypothalamus decreased, but for HIF-1a remained
2.5 times higher than in the control. At the same time, the content of HIF-1a and HIF-3a proteins remained increased in
parvocellular neurons of PVH and decreased by 50-60% in magnocellular neurons of PVH. The reaction of neurons of SO to
hypoxia was characterized by a decrease in the expression of HIF-1a and HIF 3a proteins, which was manifested by a decrease
in the area of immunoreactivity in neurons partially restored in the post-hypoxic period.

Conclusion. The results show that intermittent hypoxia leads to an increase in the expression of the hif gene family and to an

increase in the synthesis of HIF proteins in PVH neurons and its preservation in the post-hypoxic period.

dakTopel, MHOyUnbenbHble runokevent (HIF), npeacras-
neHbl Tpemst n3oopmamm benkos — HIF-1, HIF-2 un
HIF-3, akcnpeccysi KOTOpbIX B KMETKax yBENUYMBaETCs
npu OeNCTBUW MMNOKCUW. Y YernoBeKa W XUBOTHbIX Ben-
kn cemenctea HIF urpatoT ponb TPaHCKPUMLMOHHBIX
dhakTopos u perynupytoT akenpeccuto 6onee 600 reHo.,
KOOMPYHOLLMX CUHTE3 KMoYeBbIX BENKOB, BOBMEYEHHBIX
B (pM3MONOrMYeckuin oTBET Ha rmnokcuto [1-5]. banaHc
mexay pasnuuHbiMu chopmamu 6enka HIF onpegensiet
YpOBeHb (HM3MONMOTNYECKUX PEAKLMIA OPTraHOB U TKaHEN
Ha TMMOKCUI, UHTEHCUBHOCTb 3pUTPOMO33a, aHrno-
reHesa, Ba3OMOTOPHbIX peakuuii, (yHKLMOHaNbLHON
AKTUBHOCTU 3HOOKPWHHBIX XENeé3 1 metabonunyeckux
npoueccos [2,6-9].

OfHO 13 BaxkHbIX 3BEHLEB afanTaLum opraHnama K
TUMOKCUM CBSI3aHO C y4acTUEM HENPOCEKPETOPHLIX SiAEP
runoTanamyca B MEXaHM3Max HeMpPO3IHAOKPUHHOIO OTBE-
Ta Ha Hel0CTaToK K1ucrnopogaa. B yactHOCTH, HeMpOoHbI Me-
AMarnbHoro MenkokneToyHoro cyobsiapa MBA (MmINBA)
CUHTE3MPYIOT KOPTUKOTPOMMH-PUNU3NHT ropMoH (CRH) n
OMNpenensioT peakTUBHOCTb rMNoTanamMmo-runogusapHo-
afpeHokopTukanbHoii cuctembl (FTAKC) B oTBET Ha
AencTteue cTpeccopa ntoboin npupoasl [10-12], obecne-
YMBAKOT pasBUTUE adanTaLMOHHBIX peakumin u dopmu-
pOBaHWE PE3NCTEHTHOCTU OpraHW3ma K CTPECCOBOMY
dakTopy [13,14].

AZanTuBHbIM AeNCTBMEM 0BnagaeT 1 Apyron rOpMOH
runoTanamyca — BasonpeccuH (AVP), KoTopbI CUHTE3NPY-
€TCS B HEipOHax 3afjHero nareparnbHOro KpynHOKNeTo -
Horo cybwbsapa MBA (3nkMNBA), cynpaonTudeckoro sigpa
(COA), a Tarke kak KO-TpaHCMUTTEP B HempoHax MMIMBA
[6,10,12,15]. PaHee Hamu 6bINO MOKa3aHO MOBbLILEHWE
YHKLMOHaNbHOW aKkTUBHOCTU HelpoHoB MNBA npu
afanTaumu K rmnokcudeckon runokcum [16-18]. OgHako
ocobeHHocTU akcnpeccun Genkos cemenctea HIF B
runoTanaMmnyeckux sapax npy AeicTBuM NpepbiBUCTON
TUNOKCUW 0 HACTOSILLIETO BPEMEHM HE M3YYeHbI.

LleAb pa6oTbi

YcTaHOBWUTb 0COGEHHOCTY SKCnpeccum reHoB hif-1a n
hif-3a, Hakonnenns 6enkos HIF-1a n HIF-3a B HelpoHax
NapaBEHTPUKYNSPHOIO M CynpaonTUYeckoro saep rmno-
Tanamyca B yCIOBWSIX [IEICTBUS NPEPbLIBUCTO TMMOKCAN
1 B NOCTTUMOKCUYECKMIA NEPUOS.
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Martepunanbl U MeTOAbI UCCAEAOBaHUA

ViccnepoBaHue npoBeAeHo Ha 48 NonoBo3penbIx camLiax
KpbIC NHWK Buctap maccon 220-250 r, koTopble Gbinu
pasgeneHbl Ha 3 rpynnbl N0 16 XUBOTHBIX B KaXZOW:
KOHTPOMbHas, ¢ 15-AHEBHbIMM MMMOKCUYECKUMU TPEHM-
poskamu (), ¢ I'T 1 10-AHEBHBLIM MOCTIUMOKCUYECKAM
nepuogoMm. MpepbisucTyto runokento (M) Mogenuposanu
eXeHEeBHbIM 6-4acoBbIM NpebbiBaHWEM KpbIC B BEHTUMN-
pyemoii 6apokamepe (06bEm — 1,0 M%) ¢ nocTeneHHbIM
noBbilleHnem BbicoThl ¢ 1000 m ao 6000 M ¢ 1 no 6 AeHb
akcnepumenTa (no 1000 M B AeHb) v nocnegytoLwmm
npe6biaHmem Ha Bbicote 6000 m (pO, = 9,8 %) Ao 15
[HS YcCrenoBaHui.

Mo3sr aKcnepuMeHTasbHbIX XUBOTHBIX BBICTPO U3-
Brekanu nocne 0AHOMOMEHTHOW AeKanuTaumy nog T1o-
neHTanoBbiM Hapkosom (50 mr/kr) yepes 24 yaca nocne
OKOHYaHus aKkcnepumMeHTa. [ns onpeanenexus 6enkos HIF
1 3KCnpeccum reHoB hif Mo3r puKcpoBanu B XUAKOCTU
ByaHa (20 yacoB) v nocne ctaHAapTHOM TMCTONOTNYECKON
obpabotkm 3anueanu B napannact (MkCormick, CLLA).
OBbekToM U3y4eHns Oblnv MeananbHOe MEnKOKMeTou-
Hoe (MMIBA) v 3agHenatepanbHoe KpynHOKNETOYHOE
(3nkMBA) cybbaapa napaBeHTPUKYMSAPHOTO siapa runota-
namyca, a TaKke CynpaonTu4eckoe SApo runotanamyca
(COA) [10,15].

[ng MMMyHOGMIOOPECLIEHTHOTO BbISBNEHNS BEnkoB
HIF cepuitHble hpoHTanbHbIE Cpesbl rnoTanamyca Ton-
wmHOM 14 MKkm fenapadmHMpoBan 1 AeMackupoBanu B
umntpartHom PT-6ydepe (pH = 6,0) B PT-moanyne (Thermo
Scientific, CLLA), nHky6uposanu (24 yaca, T = +4 °C) ¢ Mbl-
LUMHBIMWU MOHOKMOHanbHbIMM aHTUTenamu (I9G) k HIF-1a
nnm HIF-3a (Santa Cruz Biotechnology, CLLIA) (pa3sene-
Hue 1:200), 3aTem — ¢ K03bMMU aHTUTENAMM K IgG MblILLK,
koHbtorMposaHHbIMU ¢ FITC (Santa Cruz Biotechnology,
CLWA) (pa3seneHue 1:64, 45 muH, T = +36 °C) n 3a-
Krnovanu B cmechb rmuuepuH/cocdatHein ycep (9:1).
M3yyeHne MMMYHOMDIIOOPECLEHTHON peakuu NpoBo-
annu Ha mukpockone Axiolmager-M2 (Carl Zeiss, ®PT),
ocHaLLéHHom kamepoii AxioCam-HRm (Carl Zeiss, ®PT),
C NPVMEHEHVEM BbICOKOSMUCCUOHHOTO CBETOMILTPA
38HE (Aex = 470/40 Hm, Aem = 525/50 Hm) (Carl Zeiss,
®PT’). KonnyecTBeHHbIN aHanm3 MMMYHOIIOOPECLIEHT-
HOI peaKLyv MPOBOAMIM C MOMOLLbHO CUCTEMBI LidPOBOrO
aHanmaa nsobpaxeHus AxioVision-4.8.2 (Carl Zeiss, PI):
onpegensnu nnowagb MMMyHOPEaKTUBHOTO Matepuana
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(mkm?) n conepxanme Henko HIF (ycn. eq. iMmyHodnoo-
pecueHumn — End) B obnactu cybwagep MNBA n COA.

[ns oueHku oTHocuTenbHoro ypoHs MPHK k HIF-1aun
HIF-3a B Meano6asansHOM runotanamyce MCnornb30Banm
METOZ MoNMMEepPasHoON LieNHON peakLymm B peansHOM Bpe-
menu (MUP). TkaHb runotanamyca genapadguHuposany,
TOMOTeHM3VpoBanu 1 ¢ nomoLlbto Habopa «Trizol RNA
Prep 100» (M3oreH, Poccuiickas ®efepaums) Bulaensnm
PHK, KOHUEHTpaumio 1 Ka4eCcTBO KOTOPOM OLeHWBanm
Ha cnektpodoTomeTpe Libra S32PC (Biochrom lItd.,
BenukobputaHus). O6paTHyto TpaHCKpUNUMIO (CUHTES
k[OHK) npoBoaunu ¢ ncnonb3oBaHmeM Habopa peareHToB
«OT» (Cwunton, Poccuitickas ®epepaunst). Cneumndu-
Yeckve napbl NpaiMepoB A aHanusa Uccreayemoro
1 pedepeHCHOro reHoB Gbinu nogobpaHbl ¢ MOMOLLbHO
nporpammHoro obecnedeHus Primer-BLAST (NIH, CLUA)
1 CUHTe3npoBaHbl orpmoii Invitrogen (Thermo Scientific,
CLWA): ons HIF-1a ncnonb3osanu npsimoit npanvep GGC
GAGAAC GAG AAG AAAAAT AGG, obpaTHblit npaimMep
TCGACG TTC GGAACT CAT CC; ans HIF-3a ucnonb3o-
Banu npsimon npanmep CAC GCTTTG GAC TCT GATGC
1 obpatHbI npaiimep GCT CAG CAAAGT GTG GAT GC;
B KayecTBe pedepeHc-reHa Obin MCMOMb30BaH reH
rnvuepanbaerna-3-gocdat-gernaporeHassl (GAPDH).
OnpeneneHne ypoBHS 3KCMpPecCUn uccnegyembix re-
HOB hif npoBoaMnYM ¢ Mcnonb3oBaHem Habopa Maxima
SYBR Green/ROX gPCR Master Mix (Thermo Scientific,
CLlUA) Ha amnnugmkatope CFX96 Real-Time PCR
Detection Systems (Bio-Rad, CLUA). Ans BbipaxeHus
OTHOCMUTENMbHOTO YPOBHS! SKCMPECCUM reHOB 1CMOMb3oBa-
v cpaBHuTenbHbI AACtE meTon. AHanma ganHbix MLP
MPOBOAMIM C NOMOLLb0 NporpammHoro obecneyeHunst CFX
Manager (Bio-Rad, CLLA).

CraTCTYEeCKWiA aHanm3 aKCrNepuMeHTanbHbIX AaH-
HbIX MPOBOANIIM NAKETOM NPOrpamMM Af1st CTaTUCTUMECKOTO
aHanmsa EXCEL 2003 (Microsoft Corp.) ¢ nHTerpupo-
BaHHOW MporpamMHON HagcTponkon AtteStat [19]. [ns
OLIEHKM JOCTOBEPHOCTY Pa3nnymi B rpynnax NnpuMeHsnm
t-kputepun CTblogeHTa.

Pe3yAbTaThbl M X 06CY)XAEHUE

lmnokcuyeckne TpeHupoBku (I'T) NpUBOAMIM K NOBbI-
LUEHMI0 MMMyHopeakTuBHOCTU K HIF-1a B obnacTtn MBA
6onee yeM Ha 50 %: B MMIMBA nnoLiaab MMMyHOpPeaKT1B-
HoCTY yBenuumBanack Ha 58,7 % (p < 0,001), a B 3anklBA —
Ha 55,1 % (p < 0,005) (mabn. 1). 3To conpoBOXAANOCh
HapacTaHveM copepxanus 6enka HIF-1a B cTpykTypax:
B MMINBA — B 2,5 pasa (p < 0,001), a B anklBA — B 3,4
pasa (p < 0,001). Ha atom ¢hoHe B MeamnobasansHOM
runoTanamyce oTMevanocb 13-kpaTHoe HapacTaHue
ypoBHst MPHK k HIF-1a, yto cBupetenscTBoBano o6
akTvMBauuu reHa hif-1a nop sBnusHuem 1. BmecTe ¢ Tem
B 06MacTu KpynHOKMeTouHbIX HetipoHoB COA I'T npumBo-
AUNN K OrPaHNYEHNO NIoLWaay UMMYHOPEAKTUBHOCTH K
HIF-1a B HeiipoHax Ha 46 % (p < 0,001) 6e3 nameHeHuns
cogepxanus benka (p > 0,5).

B otnmume ot HIF-1a, yBenuyeHue akcnpeccum 6enka
HIF-3a B otBeT Ha I'T B GorblUelt CTENEHN NPOSBMANOCH
B KpynHokneToyHom 3nklBA, B koTopom nnowagb
nMmyHopeaktusHoct Kk HIF-3a yBenuunsanace B 2
pasa (p < 0,001), a cogepxaHue camoro 6enka — B 3
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pasa (p < 0,001) (mabn. 2). B menkoknetouyHom mmIMBA
nnowaab MMMyHOpeakTMBHOCTU k Benky HIF-3a He u3-
meHsinacs (p > 0,1), a ero cogepxaHue yBenu4mnBanoch
Ha 73,5 % (p < 0,001). B obnactu KpynHOKNETOYHbIX
HevipoHoB COSA rMnokcuyeckne TPEHUPOBKY MPUBOAMIN
K YMEPEHHOMY OrpaHWYeHuI0 NnoLiagm UMMyHOpeak-
TmMBHOCTU k HIF-3a B HevipoHax Ha 13,5 % (p < 0,05) 6e3
CTaTUCTUYECKV 3HAYMMbIX U3MEHEHNIA copepaHus benka
(p>0,1). Ha aTom choHe B Meanoba3anbHOM runoTtanamy-
Cce oTMevanock HapacTtaHwe yposHs MPHK k HIF-3a B 8,6
pa3a, 4To yKa3blBarno Ha 06LLYH0 A1 HEMPOCEKPETOPHBIX
HeipOHOB aKTMBaumio reHa hif-3a B OTBET Ha rMNoKcuye-
CKUI CTUMYTI.

lMonyyeHHble AaHHbIe CBMAETENLCTBYHOT O TOM, YTO
MpepbIBKCTas TMMNOKCUS NOBLILLAET SKCMPECCHI0 FEHOB Ce-
melicTBa hif n ycunueaet cuHTes 6enkos HIF-1a n HIF-3a
B nenTuaepruyeckmx HerpoHax MB#A. BeposTtHo, Yto no-
BblILLIEHWE 3KCTpeccun reHoB hif B JaHHOM cryyae MOXHO
paccMaTpuBaTh Kak CUrHamnbHbIA MEXaHW3M aKTVBaLMm
nenTuaeprmyecknx HenpoHos MBS B OTBET Ha rMMNOKCU-
Yyeckuin cTumyn. [lencTBuTensHo, paHee Hamm Gbino ycTa-
HOBMeEHO NoBbILLIEHNE YPOBHS 0bpa3oBaHns CRHnAVP B
MBA npu AeicTBIM TMNOKCUYECKON runokeum [16-18]. 3tu
HEMponenTUabI peannayT MexaHM3Mbl CTEPOUAOreHesa
¥ ajanTauumm opraHuama K IeCTBUI CTPECCOPOB pasniy-
Horo reHesa [14,20]. B To e Bpems yrHeTeHne cuHTe3a
6enkoB cemeiictea HIF B COA cBupeTensCTByeT 0 TOM,
yT10 AVP-CuHTE3mnpytoLme HelmpoHsl COA, no-suanmomy,
He y4aCTBYIOT B MeXaHW3max aganTtauyoHHOro oTBeTa
Ha TMnoKcuto. JTO COrNacyeTcs C paHee YCTaHOBMNEHHbLIM
hakTom, YTO MHOrOQHEBHAS TMMOKCUMYECKasH MMMOKCUS
MPVYBOANT K AnCTpodryecknm namepennsm B COA [16,21].
Takum obpa3om, Mbl monaraemM, YTo akTUBaLUWs reHOB
cemeicTea hif npu MHOTOQHEBHOM ENCTBUM TUMOKCUYe-
CKOW MMMNOKCUN MOXET SIBMATLCS OfHUM 13 MOMNEKYNSIPHBIX
MapKepoB akTWBaLMM NENTUAEPTUYECKNX HENPOHOB
HEePOCEKPETOPHBIX SAEp rMnoTanamyca, y4acTBYHLLMX
B MEXaHu3Max HepO3HAOKPUHHOMO OTBETA Ha CTpecc.
B aToin cBs3n adheKTUBHOCTb rMnoTasiaMmMyecknx me-
XaHW3MOB afanTauuy K runokcum, onocpegosaHHbix HIF,
Obina Hamu oueHeHa Yepe3 10 gHel nocne okoHYaHus 'T.

Bbino ycTaHOBNEHO, YTO B MOCTIUMMOKCUYECKOM
nepuoge yposeHb MPHK k HIF-1a B megnobasansHom
runoTanamyce cHwxarncs B 5 pas (p < 0,001) no cpaBHe-
HUIO CO CPOKOM OKOH4YaHus [T, HO ocTaBancs npu aTom
B 2,5 pasa (p < 0,001) BblLwe, Yem B KOHTpone (mabs. 1).
B CRH/AVP-cuHTE3NPYIOLLMX MENKOKNETOUHbIX Heill-
poHax MMIBS coxpaHsnuch BbICOKME MoKasaTenu um-
MyHopeakTuBHocTu K 6enky HIF-1a, a ero cogepxaHue
coctaensno 80 % (p < 0,05) ot nokasatenst okoH4aHus T,
YTO ObINO B 2 pasa BblLLe, YeM B koHTpore. CoxpaHsnmch
BbICOKMe napameTpbl cuHTe3a 6enka HIF-1a B AVP-CuH-
TEe3NpPYIOLLMX KPYMHOKNETOYHbIX HerpoHax 3nklBA, B
KOTOPbIX coepxaHne Benka XoTs U CHuxanock Ha 45 %
(p < 0,002) no cpaBHEHMIO C OKOHYaHueM [T, HO coxpa-
Hsanocb Ha 85 % (p < 0,001) Bbiwe, Yem B KOHTpone. B
KPYMHOKNETOUHbIX HeripoHax COSA B NOCTIUNOKCUYECKNIA
nepuop copepxanme benka HIF-1a He ameHanock, xoTs
OTMeYanochb HEKOTOPOEe BOCCTAHOBMEHWE NMapaMeTpoB
nMmyHopeakTusHocTv k HIF-1a, nnowaas kotopon Bo3-
pactana Ha 20 % (p < 0,002) no OTHOLLIEHIO KO BPEMEHU
OKoH4YaHus I'T.
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Tabnuua 1. Mokasatenu akcnpeccun HIF-1a B MeguobasansHoM rvnotanamyce npu AeiCTBUM NPepLIBUCTOI runokeun (M + m)

Mokasatenn

I'pyn Mbl XUBOTHbIX

KoHTponbHas TMnokcuyeckne TPEHUPOBKU MocTrunokcuyeckui nepuon

Mnowans Matepuana, MmyHopeakTusHoro k HIF-1a, B COA (Mkw?) 4,835 + 0,357 2,601+0,113* 3,125+ 0,113*

Mnowaas Matepuana, MmyHopeakTusHoro k HIF-1a, B 3nklBSA (Mkm2) 4117 £0,392 6,385 + 0,652 5,116 + 0,584

Mnowaab Matepuana, MmyHopeakTtusHoro k HIF-1a, B MMINBA (Mkm?) 2,670 £ 0,099 4,237 £0,375* 4,553 £0,312*

Copepxanue HIF-1a B COA (Endd) 0,044 + 0,002 0,043 + 0,003 0,045 + 0,002

Copepxanue HIF-1a B 3nkMBA (Eud) 0,039 £ 0,003 0,134 £ 0,016* 0,073 £ 0,008**

Copepxanve HIF-1a B MmMNBA (Endd) 0,200 £ 0,011 0,493 +0,032* 0,396 + 0,033*

Copepxanue MPHK k HIF-1a B MeguobasansHom runotanamyce (y. e.) 1,000 + 0,431 12,805 + 1,527* 2,498 £ 0,613*

*: LOCTOBEPHOCTb OTANYMIA p < 0,05 MO OTHOLLIEHMIO K MOKa3aTEeNsiM KOHTPOMLHOM rpynnbl; #:mocne rMnoKCUYecknx TPEHNPOBOK.

Tabnuua 2. Mokasatenu akcnpeccun HIF-3a B MeguobasansHoM rvnotanamyce npu AeicTBUW NpepbIBUCTON runokeun (M + m)

Mokaszatenu Ipynnbl XXMBOTHbIX
KoHTponbHas MMnokcuyeckue TPEHUPOBKU MocTrnokcuyeckuit nepuoa

lMnowaab Matepuana, MmyHopeakTtusHoro k HIF-3a B COA (Mkm2) 2,865+ 0,164 2,476 +0,108* 2,859 +0,126*

Mnowaap Matepuana, MmyHopeakTusHoro k HIF-3a B 3ankMBSA (Mkm?) 2,882 +0,169 5,859 + 0,548* 3,607 £ 0,259*

Mnowaab MaTepuana, UMMyHopeakTueHoro k HIF-3a B MMIMBA (Mkm?) 2,351+ 0,077 2,615+0,152 3,309 + 0,140**

Copepxanue HIF-3a B COSA (Eud) 0,028 + 0,002 0,033 £ 0,003 0,033 +0,002*

Copepxanve HIF-3a B 3nkNBA (Eud) 0,030 £ 0,002 0,090 + 0,009* 0,036 + 0,002*

Copepxanve HIF-3a B MmMNBA (End) 0,146 + 0,008 0,253 +0,017 * 0,264 +0,016*

Copepxanue MPHK k HIF-3a B Meguo6asanbHom runotanamyce (y. e.) 1,000 + 0,258 8,565 + 0,838* 1,246 + 0,328

* [LOCTOBEPHOCTb oTnMYNiA p< 0,05 no OTHOLLIEHMIO K MoKa3aTensm KOHTpOﬂbHOVI rpynnbl; #:1ocre rMoKCUYECKNX TPEHUPOBOK.

B 10 xe Bpemst koHueHTpaums MPHK k HIF-3a B meauo-
6asanbHOM runoTanamyce B MOCTTUNOKCUYECKUIA NEPUOS,
CHWXanacb A0 KOHTPOMbHbIX 3HaYeHuin (mabsn. 2). Mpu
9TOM CyLLECTBEHHO YMeHbLLaNach noLaab MMMyHopeak-
TmBHocTK K Benky HIF-3a n copepxaHue camoro 6enka B
KPYNHOKIETOUHbIX HEMpOHaXx 3nkl 1BA, xoTs aTv nokasatenu
ocraeanuck Ha 20—-25 % BbiLLie, Y4em B koHTpone (p < 0,05).
B COA nokasatenu nnowjagnm MMMyHOPEAKTUBHOCTMU K
6enky HIF-30 BoccTaHaBnNMBaNMCh 0 KOHTPOMbHbIX 3Ha-
YEHUN, OHAKO coaepxaHue camoro Genka B CTpyKType
HE U3MeHSNoCcb. B NpoTUBOMONOXHOCTb peakuumn Kpyn-
HOKNeTouYHbIX AVP-cuHTesnpyowwmx HenpoHos, B CRH/
AVP-CHHTE3MPYIOLLMX MENKOKIETOYHbIX HevipoHax MMIBA
nnoLaab UMMyHopeakTUBHOCTY Kk 6enky HIF-3a npogomka-
na yBenuumeartbest Ha 26,5 % (p < 0,001) npy coxpaHeHum
rnokasartenei cogepxaHusl Benka Ha ypoBHe 3HaueHwiA,
COOTBETCTBYHOLLMX OKOHYaHMto [T

Takum 0Opa3om, MofyyYeHHble AaHHbIE CBUAETENb-
CTBYKT O TOM, YTO MHOFOZHEBHOE [ENCTBUE TWUMOKCH-
YECKOW MMMOKCMW NPUBOAUT K MOBLILLEHWIO 3KCMPeccum
reHoB hif-1a v hif-3a v ycunenuio cuHTesa 6enkos HIF-1a
n HIF-3a B nentugepruyecknx HepoHax MBHA, HO He B
KPYNHOKNeETOuYHbIX HerpoHax COSA. BaxHo, YTo AaHHbIN
3(phekT B 3HaUMUTENBHOW Mepe coxpaHsncs vepes 10
[Hel nocne okoH4YaHus T, a Hanbonee MHTEHCMBHOE
yBenuyeHue cogepxanus b6enkos cemerctaa HIF B oteeT
Ha runokcuo oTMedanock B MMIBSA. Kak yxxe roBopunoch
paHee, ero MenKoKINeTouHble HeripoHbl MMIMBA sBnstoTes
OCHOBHbIM UCTO4HMKOM cuHTe3a CRH B rvnotanamyce u
ofHoBpeMeHHO cuHTesnpytot AVP ko-nentug B CRH-ep-
TMYECKMX HelpoHax. MHorve vccnegoBaTenyt nonarar,
Y4TO YpOBeHb PyHKLMOHaNbLHOW akTueHocTH MNBA B 3Haum-
TenbHOI Mepe onpefensieT yCneLHoCTs CTpaTeriy agan-
TaLumM opraHu13ma K CTpeccopam pasniyHoro reHesa, B ToM
yucne vk rmnokeum [6,12,14,17,18]. Xots gokasatenscrea
npsimoro BnusiHus HIF-1a Ha cuHte3 CRH B runotanamyce
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B OTKPLITOM JIMTEpaTypHOM AOCTYNE Mbl HE ODHapYXu-
nn, Ho u3BecTHO, Yto HIF-1a aktveupyet reH POMC B
runoTanamuyecknx HempoHax npu runokeumn [22,23] tak
xe, kak 1 CRH — B runotanamyce n ageHorunocmse
npu cTpecce [6,12]. Mpu 3TOM GnoKMpoBaHWE CHUHTE3a
HIF-1a B rynoTanammyecknx HEMpoHax, CUHTE3NPYHOLLMX
POMC, npusoauT k gncbanaHcy sHeprveckoro obmeHa
B OpraHuame 1 crnocobCTBYET pa3BUTUID OXUPEHUS TU-
notanamm4eckoro reHesa [23], a dapmakonormyeckas
cTumynsuus obpasosanus HIF-1a, HanpoTus, NoBbILL@eT
apcpekTnBHOCTL akTuBaumu MMAKC B OTBET Ha OCTpbIN
CTPECC YMEPEHHOW MHTEHCUBHOCTY [24].

CnepyeT 06paTtnTb BHUMaHUE Ha TOT hakT, YTo yme-
PEHHas TMMOKCUYecKast Harpy3ka NPUBOAMT K aKTUBALMM
OKCUAATVBHOTO U HUTPO3MPYHLLETO CTPECCa B HEMPOHAX
[25], a TshKENaAsA rMMNOKCKS BbI3bIBAET BOCMANUTENbBHbIN
mpoLecc 1 anonTo3 HelpounToB [26,27]. OpHako Jaxe
KpaTKOBpEeMeHHast aKkcro3vums B BoaayLuHow cpege ¢ 10 %
conepxanuem O, NOBbLILLIAET B HEMPOHAX KOHLIEHTPaLIO
6enkoB HIF-1a [28] n HIF-3a [29]. CuuTaeTcs, 4TO Npo-
aykums 6enka HIF-1a sBnseTcs KpuTnyeckn BaxkHom ans
aganTauuu Knetok k runokcuu [4,8,9] u obecneunsaet
MOrneKynsipHble MexaHu3Mbl aganTauuy mosra K runo-
kemm [28,30]. Mpw atom HIF-1a okasbiBaeT HemponpoTek-
TOPHbIN APAEKT M CTUMYNMPYET penapaLyio HepBHOW
TKaHW, NOBbILLAs B HEN MyN CKaBeHDKepPOoB CBOOOAHbIX
pagukanos (rem-rugpokcunasbl-1, rem-okcureHassl-1) u
thakTopoB aHrvoreHesa (VEGF, VEGFR1, aHrnonoatuH)
[1,30-32]. B ycnosusx rvnokcumn HIF-1a aBnsieTcs BaxHbIM
perynsTopom Metabonvama rmoko3bl, akTYBaTOPOM reHOB
TpaHCMeMBpaHHbIX TPAHCTIOPTEPOB ITHOKO3b! U KITHOYEBbIX
thepMeHTOB rMMKONK3a, YTO NPUBOAMT K yBENWUYEHWIO Nyna
AT® B HepBHbIX kneTkax [1]. MNpu ymepeHHo rnokcuye-
ckon Harpy3ke HIF-1a oka3blBaeT MOLLHbIA aHTManonTo-
TUYEeCKNiA 3 EKT U YMEHbLLAET KNETOUHYH rmbenb npu
nwemmn mosra [28,33].
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[nsi KNETOK MNEKONUTAIOLLMX XapaKTepHa Ko-noka-
nu3aumsa obenx nzocpopm benka HIF [34], ogHako npu
TUMNOKCUW KOHLEeHTpaumus HIF-1a noBblwaercs B OCHOB-
HOM B LMTOMNasme HelpoHoB [28], a ypoeHb HIF-3a
YBENMYMBAETCS MMaBHbIM 06pa3oM B KIIETOYHOM sape
[34]. DaHHaa ocobeHHOCTb MoXeT GbiTb 00YCroBrEHa
cneuudmrKon B3auMHOro yyactus obenx nsodgopm HIF B
MOINEKYNSAPHBIX MEXaHU3Max aganTauun K runokcun no
NPUHLMNY oTpuLaTensbHoM obpaTHon cBAaun. Tak, 6enok
HIF-1a MoxeT BNuATb Ha 3Kcnpeccuto reHa hif-3a, a 6enok
HIF-3a, kak npaBuno, Topmosnt cuHTe3 HIF-1a [4,8,9].
OpHako reH hif-1a — BCero nuib ogHa U3 MULLEHe ans
6enka HIF-3a. MommMMo perynupoBaHus TpaHCKpUNUmm
cneumduyHbix ansa HIF-3a ueneBbix reHoB, cyllecTsyer
6onbluas rpynna reHoB, OHOHaNPAaBIIEHHAs PErynauus
KOTOpPbIX XapakTepHa ans obeux nsodgopm Genka HIF.
B yacTHOCTW, 9TO reHbl, perynupyowmne katabonmam
MOHOCaxapuaoB, p53-onocpefoBaHHbIe MPOLIECCH! K-
TOYHOTO anonTo3a, MEXaH3Mbl MHAYKLMW OKCUAATUBHOTO
CTpecca M aHTUOKCMAAHTHOM 3awmTel [3,5]. B HacToswwem
CCIeNoBaHNM YCTAHOBMEHO, YTO MMMOKCUYECKVE TPEHU-
POBKV NMPUBOAMIM K BONee NMHTEHCMBHOMY HAKOMMEHMIO
6enka HIF-1a B Heiponax MBA, copepxaHue KOToporo B
2 pa3sa npesbiwano cooTeTCTByOWME 3HaveHuns HIF-3a
B MMINBA 1 Ha 50 % — B 3nkMBA. CrnenoBaternbHO, NoBbl-
LUeHVe KoHUeHTpauum 6enka HIF-3a B runotanamyce He
06513aTeNbHO JOMKHO NPUBOANTL K TOPMOXEHWIO aKTUB-
HOCTU reHa hif-1a 1, 3HaUUT, K BbIKIIOYEHWIO aKTUBHOCTM
reHoB, perynupyembix 6enkom HIF-1a.

Takim 06pa3om, NpoBeaEHHbIE UCCTEA0BAHMSA NOKa3a-
m, uto Benkn HIF MoryT urpatb BaxkHyH0 porb B MOSEKYNSp-
HbIX MEXaH13Max perynsumm ranonornieckon gyHKLMm
NenTUAeprMyecknX HepoHOB rMnoTariaMmyca B OTBET Ha
TUNOKCUYECKUIA CTUMYI. BEpOSITHO, YTO M3MEHEHME 3KC-
npeccum reHoB hif v COOTHOLLIEHWS Myra GenkoB ceMeincTaa
HIF B HelipoHax MOXeT MOAYNMpOBaTb MHTEHCUBHOCTb
CMHTE3a TeX KITHYEBbIX TMNOTanamMn4eckyx HemponenTy-
[10B, KOTOPble OnpeaensitoT YHKLMOHAIbHYH aKTUBHOCTb
runogusa 1 nepudepruyeckx SHIAOKPUHHBIX KENES, u,
COOTBETCTBEHHO, afjanT1BHYO BO3MOXHOCTb OpraH13ama K
runokcuu. B To xe Bpems CoxpaHeHwe BbICOKMX NokasaTte-
new akcnpeccuv reHa hif-1a B napaBeHTpUKynspHOM sape
runoTanamMyca B NoCTrMNOKCUYECKWIA NepUOL CBUAETENb-
CTBYeT 0 POPMMPOBAHUM CUCTEMHOIO CTPYKTYPHOTO criega
afanTaLmm K runoKcum 1, cnefoBatersHo, 3hekTMBHOCTH
NPEANOXEHHOTO PexuMa MNOKCUYECKUX TPEHUPOBOK C
LIENbIO MOBbILLEHUS 06LLIEV PE3NCTEHTHOCTM OpraH13ma.

BbiBoAbI

1. MNpepbiBrCTas runobapuyeckas rMNoKCKUs NpUBO-
auT K nosbiweHuio cuHtesa MPHK k HIF-1a n HIF-3a, a
Takke camux 6enkoB B KOTPUKONMMOEPUH- U Ba3omnpec-
CUHEPTNYECKUX HepoHax MapaBeHTPUKYNSPHOTO siapa
runotanamyca.

2. Tunokcnyeckne TPEHUPOBKW CHIBKAKT YPOBEHb
obpasosaHus 6enkos HIF-1a n HIF-3a B KpynHOKNETO4HbIX
HelpoHax cynpaonTU4ecKoro sapa.

3. OCHOBHble NMokasaTenyi NoBbILLIEHNS (yHKLMOHATb-
HOM aKTMBHOCTW HEMPOHOB NapaBEHTPUKYNSAPHOrO sapa
runoTanamyca COXpaHsTCs Ha npoTspkeHun 10 aHen
nocrne OKOHYaHWsi AeCTBUS NPEpPbLIBUCTON TMMOKCU.
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Predictive value of melatonin and serotonin levels
in early recovery period of cerebral ischemic hemispheric stroke

S. 0. Medvedkova

Zaporizhzhia State Medical University, Ukraine

The aim was developing of criteria for prediction of the early recovery period outcome of cerebral ischemic hemispheric stroke
(CIHS) on the base of the identification of serum concentration of melatonin and plasma level of serotonin.

Materials and methods: complex clinical and paraclinical investigation was carried out in 77 patients (the average age of patients
was 57.9 £ 0.9 years) on early recovery period of CHIS using of clinical scales (National Institute of Health Stroke Scale, Barthel
Index, modified Rankin Scale) on the 10, 30", 90" and 180" day of disease, and visualization of cerebral structures by CT scan,
and identification of the serum concentration of melatonin and serotonin plasma level on the 10", 30" day of disease, and also
by the calculation of the melatonin/serotonin ratio (MSR) as serum concentration of melatonin divided by serotonin plasma level.

Results. Using the comparative ROC-analysis it was defined that the most informative parameters for prediction of moderate
and severe disability as for value according to mRS = 3 points on the 180" day are the level of MSR on the 30" day (AUC = 0.78,
p < 0.05), serotonin plasma level on the 30" day (AUC = 0.74, p < 0.05), dynamics of serum concentration of melatonin
on the 30" day (AUC = 0.67, p < 0.05), dynamics of serotonin plasma level on the 30" day (AUC = 0.67, p < 0.05), dynamics
of MSR on the 30" day (AUC = 0.66, p < 0.05) and serum concentration of melatonin on the 30" day (AUC = 0.66, p < 0.05).

Conclusions. The level of MSR >212,0 on the 30" day was the predictor of moderate and profound disability for modified
Rankin’s scale 23 points on the 90" (AUC = 0.81, p < 0.05; sensitivity = 100.0 %, specificity = 75.0 %) and on the 180" day
of disease was (AUC = 0.78, p < 0.05; sensitivity = 100.0 %, specificity = 73.3 %); the serotonin plasma level <0.15 mcmol/l
on the 30" day of CIHS was the predictor of moderate and profound disability for modified Rankin’s scale 23 points on the 180"
day of disease (AUC = 0.74, p < 0.05; sensitivity = 60.0 %, specificity = 86.7 %).

MporHocTMuHe 3HaYEHHA PiBHIB MEAaTOHiHY Ta CEPOTOHIHY
B paHHbOMY BiAHOBHOMY NnepioAi MO3KOBOrO ilLleMiYHOro NiBKYAbOBOIO iHCYAbTY

C. 0. MepBeakoBa

MeTa po60T1 — po3pobka kpuTepiis NPOrHo3yBaHHs BUXOLY PAHHLOTO BiJHOBHOIO Nepiofy MO3KOBOTO iLLEMIYHOTO NiBKYNbOBOrO
iHcynbTy (MIMI) Ha nigcTaBi BU3HAYEHHS CUPOBATKOBOI KOHLIEHTPALLT MENATOHiHY Ta piBHA CEPOTOHIHY Y Ma3Mi KpoBi.

Matepianu Ta meToam. 3aiNcHUNM KOMNEKCHe KNiHiko-napakniHiyHe JoCnimKeHHs 77 XBopux (cepeaHin Bik 57,9 + 0,9 poky)
B paHHbOMY BigHoBHOMY nepiogi MIMI 3 BukopucTaHHam kniHivHuX wkan (National Institute of Health Stroke Scale, Barthel
Index, modified Rankin Scale) Ha 10, 30, 90 Ta 180 goby 3axBoptoBaHHS, BisyaniaLii LepebpanbHuX CTPYKTYp METOLOM
KOMM'loTEPHOI TOMOrpadii, BU3HAYEHHSI CUPOBATKOBOI KOHLIEHTPaLlii MENATOHiHY, PiBHA CEPOTOHIHY Yy nnaami kposi Ha 10, 30
00y 3axXBOPIOBaHHS, @ TakoX pO3paxyHKOM CriBBigHOLLEHHSI MenaToHiHy Ta cepoToHiHy (CMC) = cupoBaTkoBa KOHLeHTpaLlis
MeNaToHiHy/piBEHb CEPOTOHIHY Y Mna3mi KpoBi.

Pe3ynisratu. Ha nigcrasi nopisHsnsHoro ROC-aHanisy BCTaHOBWIK, LLO HaiH(POPMAaTUBHILLMMK napameTpamu A1s MPorHo-
3yBaHHsI MOMIPHOI Ta BUPaXXeHoi iHBanigu3adii y Burnsaai 3HadeHHs no mRS = 3 6anu Ha 180 noby € pieHb CMC Ha 30 goby
(AUC=0,78, p <0,05), BMiCT cepoToHiHy B nnaami kposi Ha 30 goby (AUC = 0,74, p < 0,05), AMHamika cupoBaTKOBOI KOHLEHTpaLlii
menaToHiHy Ha 30 goby (AUC = 0,67, p < 0,05), aMHamika piBHsi CEpOTOHiHY B nna3mi kposi Ha 30 foby (AUC = 0,67, p < 0,05),
AnHamika CMC Ha 30 noby (AUC = 0,66, p < 0,05) i cuposaTkoBa koHLeHTpaList MenatoHiHy Ha 30 noby (AUC = 0,66, p < 0,05).
BucHoBku. PieHb CMC >212,0 Ha 30 goby MIMI e npeankTopom nomipHoi Ta rmunbokoi iHBanigunaauii y dhopmi 3Ha4YeHHs 3a
moaudikoBaHoto Lkanoto PexkiHa 23 6anm Ha 90 (AUC = 0,81, p < 0,05; uytnueictb = 100,0 %, cneundivHicts = 75,0 %) Ta
180 o6y 3axsoproBaHHs (AUC = 0,78, p < 0,05; yytnumeictb = 100,0 %, cneundiunicTb = 73,3 %); BMICT CEPOTOHIHY Yy nnaami
kposi <0,15 mkmonb/n Ha 30 goby MIMI BACTYNae NpeanKTopom NOMipHOT Ta Mnbokoi iHBaniau3aLii y BUrnsai 3Ha4eHHs 3a
moaudikoBaHoo Lkanoto PeHkiHa 23 6anum Ha 180 noby 3axsoptoBaHHs (AUC = 0,74, p < 0,05; uytnusicts = 60,0 %, cneum-
iyHicTb = 86,7 %).

MporHocTHueckoe 3HaueHHWe ypoBHE MEeAaTOHWHA U CEPOTOHUHA B paHHEM
BOCCTaHOBUTEAbHOM NMepuoAe MO3roeoro ULLEeMU4YeCKoro noAyLapHoro UHCyAbtTa
C. A. MepBepkoBa

Llenb pa6oTbl — pa3paboTka KpUTepues NPorHO3MpOBaHMs UCX0Aa PaHHEro BOCCTaHOBUTENBHOTO Neproaa MO3roBOTO ULLEMK-
yeckoro nonyLapHoro uHeynsta (MUMM) Ha ocHoBaHUM ONpeaeneHnsi ChIBOPOTOYHOM KOHLEHTPALMM MENaToOHUHa 1 YPOBHS!
CEPOTOHMHA B MJIa3Me KPOBY.

Marepuanbl n MeTogbl. [poBeaEHO KOMMIEKCHOE KIMHUKO-NapakiMHUYeCKoe ncenenoBaHme 77 6onbHbIX (CpegHnii BospacTt
57,9 £ 0,9 roga) B paHHem BoccTaHoBuTeNbHOM nepuoge MUMW ¢ ucnonbaoBaHnem knuHudeckux wkan (National Institute
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of Health Stroke Scale, Barthel Index, modified Rankin Scale) Ha 10, 30, 90 1 180 cyTku 3aGoneBaHusi, BU3yanusauum Lepe-
BparnbHbIX CTPYKTYP METOLOM KOMMLIOTEPHO TOMOrpacuu, OnpeaeneHus CbIBOPOTOHYHO KOHLIEHTPALIMN MENaTOHUHa W YPOBHS!
CepoToHMHa B nrnaame kposu Ha 10, 30 cyTku 3aboneBaHusi, a Takke pacyETOM COOTHOLLEHWSI MeNaToHWHA U CEPOTOHMHA
(CMC) = cblBOpOTOYHASA KOHLIEHTPALWS MeNaToHNHa/ypOBEHb CEPOTOHMHA B Na3me KPOoBY.

Pesynkratbl. Ha ocHoBaHuM cpaBHuTenbHoro ROC-aHanu3a ycTaHoBMeHo, YTo Hanbonee MHopMaTVBHLIMM NapameTpamt Anst
MPOrHO3MPOBaHMS YMEPEHHON W BbIPaXEHHOW MHBaNMAn3aLum B hopme 3HaveHus no mRS = 3 6anna Ha 180 cyTku sBnsitoTcs
ypoBeHb CMC Ha 30 cyTkm (AUC = 0,78, p < 0,05), conepxaHue cepoToHnHa B nnasme kposw Ha 30 cytkm (AUC = 0,74, p < 0,05),
AMHaMMKa CbIBOPOTOYHOM KOHLEeHTpaumn menatoHmHa Ha 30 cyTku (AUC = 0,67, p < 0,05), AuHamuka ypoBHSI CEPOTOHMHA
B nna3me kposu Ha 30 cyTkn (AUC = 0,67, p < 0,05), anHammka KWBM Ha 30 cyTkun (AUC = 0,66, p < 0,05) 1 cbiBopoToyHas
KOHLeHTpauus menatoHuHa Ha 30 cyTku (AUC = 0,66, p < 0,05).

BbiBoabl. YposeHb CMC >212,0 Ha 30 cyTkn MUAMW aBnsieTcs npeankTopoM yMepeHHoM 1 rny6okoi nHBanuausaumum B (op-
Me 3Ha4eHust No MoannLMpoBaHHON Wwkane PaHkuHa 23 6anna Ha 90 (AUC = 0,81, p < 0,05; yysctBuTensHocTtb = 100,0 %,
cneunduyHocTs = 75,0 %) n 180 cyTkn 3abonesanna (AUC = 0,78, p < 0,05; uysctBuTensHocTb = 100,0 %, cneumduny-
HocTb = 73,3 %); cogepxaHue cepoToHuHa B nna3me kposu <0,15 mkmone/n Ha 30 cytku MUMW BeicTynaeT npeankTopom
YMEPEHHO 1 rMy6OoKoN HBanMan3auuy B popme 3HayeHust No MoanuLMpoBaHHoM wkane PankuHa 23 6anna Ha 180 cyTku

3abonesanus (AUC = 0,74, p < 0,05; wyBcTBuTensHocTs = 60,0 %, cneumduyHocTs = 86,7 %).

Introduction

Diagnostics and treatment of the patients with cerebral
stroke is one of the main problems in modern neurology.
Medical and social significance of this problem is caused
by the high morbidity, disability and mortality for above
mentioned pathology [7]. Cerebral stroke is the main
reason of disability among surviving patients. Post-stroke
disability takes the first place among the reasons of disabil-
ity concerning adults in the majority countries of the world.
80 % of people after brain stroke become disabled, 25 %
of people need the nursing care [3]. Differentiated deter-
mination of optimal structure and number of medical ther-
apies based on the individual prognosis is one of the ways
for improvement of functional outcome among the patients
with cerebral ischemic stroke [2].

In recent clinical and experimental investigations
the role of serotonin [1] and melatonin [4-6,8] has been
persuasively proved in pathogenesis of acute focal cere-
bral ischemia. This fact is the basis for suggestion about
the possibility to use the humoral markers with aim to pre-
dict the outcome of cerebral ischemic stroke.

Its aim was developing criteria for prediction of the out-
come during the early recovery period of CIHS on the base
of the identification of serum concentration of melatonin
and the level of serotonin in the plasma.

Material and methods of investigation

In order to achieve the aim, complex clinical and paracli-
nical investigation was carried out in 77 patients (55 men
and 22 women, the average age was 57.9 + 0.9 years)
on early recovery period of CIHS. The inclusion criteria
were: men and women at the age from 33 to 74 years old
with the confirmed cerebral hemispheric ischemic stroke
according to the data of clinical and computer tomogra-
phy study; hospitalization during the first 24 hours from
the beginning of disease. The patients with the following
criterion were excluded from the investigation: acute dis-
orders of cerebral circulation in anamnesis; haemorrhagic
transformation of cerebral infarction; combined stroke; 22
lesions; somatic pathology on the stage of decompensa-
tion; cancer pathology.

The evaluation of the level for neurological deficit was
carried out in all the patients according to the National Insti-
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tute of Health Stroke Scale (NIHSS), the level of functional
independence according to Barthel Index (BI) and disability
according to modified Rankin Scale (mRS) on the 10",
30", 90" and 180™ day of disease. Visualization of cere-
bral structures was done using the CT scanner Siemens
Somatom Spirit (Germany).

Blood samples were collected into 2 vacutainer
tubes (one — with clot activator, the next — with EDTA)
by venipuncture from median cubital vein on the anterior
forearm in the morning (7-7.30 AM) on the 10" and 30"
day from CHIS onset. Melatonin serum level was mea-
sured using an immunoassay (IBL, Germany, Cat.
No. RE54021) at Scientific Medical Laboratory Center
(head — prof. A. Abramov) of ZSMU. Serotonin plasma
level was measured using a fluorescent spectrophotometry
(Aex = 300 nm, Aem = 540 nm) at Laboratory Diagnosis
and General Pathology Department (head — prof. A.Trailin)
of the Zaporizhzhia Medical Academy of Postgraduate
Education. Melatonin/Serotonin ratio (MSR), dynamic
coefficients of melatonin (AME), serotonin (ASE) and MSR
(AMSR) changes from the 10" day to the 30" day as
compared to the 10" day were calculated.

Statistical data processing was done using the Sta-
tistica 6.0 (StatSoft Inc., USA, serial number AXXR712D-
833214FANS5) application. Descriptive statistics are
presented as median and interquartile range — Me [Q1;
Q3]. The criteria of Mann-Whitney and Kruskal-Wallis
were used for the estimation of intergroup differences,
binary logistic regression and ROC-analysis were used
for development of the predicting criteria.

Results and their discussion

On the 10" and 30" day of disease essential differences
of serum concentration of melatonin, plasma concentra-
tion of serotonin and their correlation among the patients
with CIHS depending on the age and sex were not revealed.

Distribution of patients with CIHS depending
on the mRS index on the 90" and 180" day of disease is
revealed in the Table 1.

As the primary endpoints, the cases of mode-
rate and profound disability on the 90" and 180" day
of the disease according to the indexes of MRS 2 3 points
were registered respectively in 14 (18.2 %) and 12 (15.6 %)
patients.
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Using the comparative ROC-analysis we defined that
the most informative parameters for prediction of moderate
and severe disability for mRS > 3 points on the 90" day
of CIHS are the following (in decreasing order of predic-
tive value): the level of MSR on the 30" day (AUC = 0.81,
p < 0.05), the serotonin plasma level on the 30" day
(AUC =0.69, p < 0.05), dynamics of MSR level on the 30"
day (AUC = 0.67 p < 0.05), the serotonin plasma level
on the 30" day (AUC = 0.65, p < 0.05) and dynamics
of serum concentration of melatonin on the 30" day
(AUC = 0.64, p < 0.05) (Table 2).

In accordance with the date from the table 2, the most
informative parameters for prediction of moderate and se-
vere disability for mRS 2 3 points on the 180" day are
also MSR level on the 30" day(AUC = 0.78, p < 0.05),
the serotonin plasma level on the 30" day (AUC = 0.74,
p < 0.05), dynamics of serum concentration of melatonin
on the 30" day (AUC = 0.67, p < 0.05), dynamics of the se-
rotonin plasma level on the 30" day (AUC = 0.67, p <0.05),
dynamics of MSR on the 30" day (AUC = 0.66, p < 0.05)
and the serum concentration of melatonin on the 30" day
(AUC = 0.66, p < 0.05).

On the basis of ROC-analysis the definitions
of above mentioned indexes for prediction of moderate
and severe disability for mRS = 3 points on the 90"
day (Table 3) and on the 180™ day of CIHS (Table 4)
with the optimal correlation of sensitivity and specificity
were determined.

It was defined that prognostic criterion of moderate
and severe disability for mRS = 3 points on the 180"
day of CIHS were: MSR level on the 30" day >212.0,
MSR dynamics on the 10"-30" day >1.019, the serum
concentration of melatonin on the 30™ day <29.1 pg/ml
and dynamics of serum concentration of melatonin
on the 10"-30" day <0.382, whereas the level of serotonin
in blood plasma on the 30" day is >0.15 mcmol/l and its
dynamics on the 10"-30" day >-0.318 were associated
with the mRS <2 points on the 180™ day of disease.

So, decreasing of serum concentration of melatonin
on the 30™ day or its increasing no more than 38.2 % from
the level on the 10 day of disease are prognostically un-
favorable for the functional outcome during early recovery
period of CIHS. It allows considering mentioned options
of melatonin dynamics as the markers of insufficiency
in the system of endogenous antioxidant protection. At
the same time it is the base for more intensive neurometa-
bolic and antioxidant therapy among the patient of such
a group.

Moreover, decreasing of serotonin level in blood plas-
ma on the 30" day more than 31.8 fromits level on the 10
day of the disease is also prognostically unfavorable factor.
The availability of correlation interaction between plasma
serotonin concentration and its level in brain was proved
earlier by T. Audhya with co-authors [9]. Received data
is also coordinated with the results of I. V. Shilonosova’s
investigation (2012), where inverse correlation between
the content of humoral serotonin on the 16"-24" day
of CIHS and the level of neurological deficit was defined
[1]. Taking into consideration the ability of serotonin
to play the role of angiogenesis inductor [4] and revealed
by us interconnection between its concentration in blood
and forecast of CIHS treatment, we can affirm about
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Table 1. Distribution of patients with CIHS depending on the mRS index on the 90

and 180" day of disease

mRS score the 90" day, the 180" day,
n (%) n (%)

0 13 (16.9 %) 21(27.3 %)

1 21(27.3 %) 20 (26.0 %)

2 29 (37.7 %) 24 (31.2 %)

3 13 (16.8) 1(14.2 %)

4 1(1.3 %) 1(1.3 %)

Table 2. Comparative analysis of informational content as for melatonin and serotonin
levels, MSR on the 10" and 30" day of CIHS for prediction of moderate and severe
disability for mRS 2 3 points on the 90™ and 180" day of disease on the basis

of calculations of Area Under the Curve index (AUC)

Options End point, AUC
mRS 23 mRS 23
the 90t day the 180" day

The serotonin plasma level on the 10™ day, mcmol/l 0.41 0.42

The melatonin serum level on the 10" day, pg/ml 0.53 0.54

MSR level on the 10" day 0.54 0.55

The serotonin plasma level on the 30" day, mcmol/l 0.69* 0.74*

The melatonin serum level on the 30™ day, pg/ml 0.45 0.66*

MSR level on the 30" day 0.81* 0.78*

ASE 0.65* 0.67*

AME 0.64* 0.67*

AMSR 0.67* 0.66*
mRS: modified Rankin Scale score; *: significance of differences with the value of AUC = 0.5;
p <0.05.
Table 3. Criteria for prediction of moderate and severe disability for mRS 2 3 points
on the 90" day of CIHS

Criterion Sensitivity Specificity

MSR level on the 30" day of CIHS >212.0 100 % 75.0 %

The serotonin plasma level on the 30" day < 0.15 mcmol/l 50.0 % 86.4 %

AMSR > 0.658 66.7 % 721 %

ASE 2-0.318 50.0 % 83.7%

AME £0.513 100 % 452 %

Table 4. Criteria for prediction of moderate and severe disability for mRS 2 3 points

on the 180" day of CIHS

Criterion Sensitivity Specificity
MSR level on the 30" day of CHIS > 212.0 100 % 73.3%
The serotonin plasma level on the 30" day <0.15 mcmol/l 60.0 % 86.7 %
ASE 2-0.318 60.0 % 84.1 %
AME < 0.382 100 % 48.4 %
AMSR > 1.019 60.0 % 79.5 %
The melatonin serum level on the 30" day < 29.1 pg/ml 60.0 % 79.7 %

the pathogenetic significance of serotonin in the realization
of sanogenesis mechanisms during early recovery period
of CIHS.

Among the studied indexes the highest information
value for prognosis of functional outcome of early recovery
period of CIHS as for the results of this research was set
for the ratio of melatonin and serotonin on the 30" day
of disease (AUC = 0.81 against 0.45 1 0.69 for melatonin
and serotonin respectively). It defines the practical usage
of mentioned criterion as surrogate marker of objectifi-
cation of interconnection of melatonin and its metabolic
precursor — serotonin among the patients with CIHS as
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for prognosis of outcome during the early recovery period
of disease.

Conclusions

Conducted investigation allows us to draw out the fol-
lowing conclusions:

1. The level of MSR >212.0 on the 30" day of CIHS is
the predictor of moderate and profound disability for modi-
fied Rankin’s scale 23 points on the 90" (AUC = 0.81,
p < 0.05; sensitivity = 100.0 %, specificity = 75.0 %)
and on the 180" day of disease (AUC = 0.78, p < 0.05;
sensitivity = 100.0 %, specificity = 73.3 %).

2. The serotonin plasma level <0.15 mcmol/l on the 30"
day of CIHS is the predictor of moderate and profound dis-
ability for modified Rankin’s scale =3 points on the 180"
day of disease (AUC =0.74, p < 0.05; sensitivity = 60.0 %,
specificity = 86.7 %).

Perspective for further scientific investigations is
the development of differential approach for arranging treat-
ment and rehabilitation in patients with CIHS, taking into
account the individual prognosis of outcome on the early
recovery period of disease, based on the identification
of the serum concentration of melatonin and the serotonin
plasma level.
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Excnpecia MaTpMKCHMX MeTaronpoTeiHa3 y AMPY3HMX TAiomax:
AiarHOCTHYHa PoOAb

T. B. LUnHKapeHko

A3 «AHinponeTpoBCbKka MeAnuHa akapemis MO3 Ykpainu», M. AHinpo

OndbysHi rniomu — 3MOsIKICHI NyXMMHK 3 BUCOKOIO iHBA3MBHICTIO, L0 3a6€3ne4yeThCsl CUHTE30M NpoTeas, 30Kpema MaTpUKCHIUX
meTanonpoteiHas (MMP). Ekcnpecis meTanonpoTeiHas HeogHOpa3oBo dikcyBanacs B pisHux hopmax Andy3HuUX rniom, ogHak
3Hau4eHHs1 0cOBNMBOCTEN ekcnpecii B AndepeHLianbHii aiarHocTuLi notpebye A0AATKOBUX AOCTILKEHD.

MeTa po60Tu — Br3HauNTK AiarHOCTUYHY ponb ocobnueocTen ekcnpecii MMP-3 Ta MMP-9 y audy3Hux rniomax rofioBHOro
MO3KY Pi3HOTO FiCTOMONYHOrO TUMY Ta CTyNeHs 3MOsiKiCHOCTI.

Marepianu Ta MmeTogm. 3giicH1AN ricTonoriyHe Ta iMyHOrCTOXiMIYHe AOCHIMKEHHS 52 Andy3HUX oM acTpoLuUTapHOro Ta
onirogeHaporniansHoro Tuny 3 Grade (cTynexem 3noskicHocTi) [I-IV. Cepepnii Bik nauieHTiB ctaHoBuB 43,13 poky (Bia 22 Ao
73 pokiB), CniBBIAHOLLIEHHS HYOMOBIKIB i xiHok — 1,08:1.

Pe3ynkraTi. Y oudy3Hux riomax inteHcusHicTb ekcripecii MMP-3 Ta MMP-9 i nokanisaLis HakonuyeHyx BignoBiaHUX NpoTeiHiB
6ynu nofibHMMK (IHTEHCUBHICTB ekcripecii 36iranack y 76,9 % HoBoyTBopeHb). [ins MMP 6yna xapakTepHa nepeBaxHo LuTo-
nnasMatyHa peakuis B NyxSIMHHUX KMiTUHAX, @ TaKOX eHAoTeNito cyauH. BupaxeHa (++) ekcnpecis MMP-3 — xapaktepHa ans
80,8 % rniobnactom (Grade IV 3a BOO3), 57,1 % nyxnuH, Wwo Hanexartb Ao Grade lIl, Ta Tinbkn ans 14,3 % andy3Hux actpouy-
ToM Ta onirogeHaporniom (p < 0,01). YacTka rniobnactom i3 BupaxeHoto exkcnpecieto MMP-9 csirana 75 %, y audy3Hux rmiomax
Grade II-Ill nogi6Hy iHTeHcuBHicTb ekcnpecii MMP-9 peectpysanu y 42,9 % i 37,7 % nyxnuH BignosigHo (p < 0,05). Y actpouu-
TapHWX NyxrnuHax BupaxeHa excnpecis MMP cnocTepiranacs yacTilue, Hix B oniroaeHapornianbHuX, ane CTatTcTUYHO 3HauyLLOi
BiZMiHHOCTI He 3adbikcoBaHo (p > 0,05). IHTeHcuBHICTb excnpecii MMP 3anexana Big nponidhepaTvBHOI aKTUBHOCTI MyXMWHM
Ta Biky nauieHTa (p < 0,05). MNopieHtotoun ekcnpecito MMP cepeg iHOK i YONOBIKiB, He BUSIBAIM CTAaTUCTUYHO BaroMoi Pi3HML.

BucHoBku. Excnpecis MMP-3 Ta MMP-9 € nogiGHoto 3a iHTEHCUBHICTIO Ta NnokanisaLlieto HakonM4eHNX NpoTeiHiB y andys-
HUX rnioMax ronoBHOTO MO3Ky. IHTEHCUBHICTL exkcnpecii MMP 3anexuTb Bif CTyneHs 3MosiKiCHOCTi ANdY3HMX MianbHUX MyXIuH
i Grade-3anexHux NoKa3HMKIB, L0 MOXe BUKOPKUCTOBYBATUCh Y ANEpeHLinHIN giarHOCTHL.

AKcnpeccua MaTPUKCHbIX METaAAONPOTEeUHA3 B AU DY3HBIX TAMOMAX: AMAarHOCTHUECKan PoAb

T. B. lLluHKapeHko

Oncbdy3Hble FMMOMbl — 3r10Ka4eCTBEHHBIE ONYXOIU C BbICOKOW MHBA3MBHOCTbIO, KOTOPasi 06ecrneynBaeTcs CUHTE30M NpoTeas, B
4aCTHOCTM MaTpUKCHbIX MeTannonpotenHas (MMP). Skcnpeccusi MeTannonpoTenHas HeO4HOKPATHO (hKCcMpoBanach B pasnuy-
HbIX hopmMax Anchy3HbIX FIIMOM, OLHAKO 3HAYEHUE 0CODEHHOCTEN KCmpeccum B AU depeHLManbHOM AVarHOCTYKE IMnanbHbIX
onyxoneit TpebyeT AONONHUTENbHBIX MCCREA0BaHUIA.

Lienb paboTbl — onpeaenuTb AnarHocTUieckyto ponb ocobeHHocTer akenpecci MMP-3 n MMP-9 B anddy3Hbix rivmomax ro-
NOBHOIO MO3ra Pa3nuyHOro MMCTONOMMYECKOrO TUMA W CTEMEHN 3110Ka4YECTBEHHOCTY.

Marepuanbl n metoabl. OCyLLECTBIEHO MMCTONOMMYECKOE N UMMYHOTUCTOXMMUYECKOE UCCneaoBaHus 52 06pasLos auddys-
HbIX [MIOM acTPOLMTapHOrO 1 onurogeHapornmansHoro Thna ¢ Grade (cteneHbto 3anokavectseHHocTH) [I-IV. CpegHuii BospacTt
naumeHToB coctaBwn 43,13 roga (ot 22 4o 73 NeT), COOTHOLLEHWE MYXXUUH U xeHLmH — 1,08:1.

Pesynbratbl. B auddysHbIx rmunomax MHTeHeBHOCTL akcnpeccun MMP-3 n MMP-9 n nokanusauust HakonneHHbix 6enkos
6b1n1 NoA06HB! (YPOoBEHB SKCpeccum conagaet B 76,9 % HooobpasosaHwit). [Ans MMP Gbina xapaktepHa npeMmyLLecTBeHHO
uuTonnasmarmyeckas peakums B OMyxoneBbiX KneTkax, a Takke 3HAOTeNnun cocyaoB. BeipaxeHHas (++) akcnpeccus MMP-3
6bina xapaktepHa ans 80,8 % rnmobnactom (Grade IV no BO3), 57,1 % onyxoneit, oTHeCEHHbIX k Grade I, n Tonebko ans
14,3 % ondbdy3Hbix actpoumtoM 1 onurogeHapornvom (p < 0,01). Jons rnmobnactom ¢ BbipaxeHHow akcnpeccuen MMP-9
pocturana 75 %, B Anddy3aHeix rnvmomax Grade |-l nogobHbIn yposeHs akcnpeccun MMP-9 pervctpuposamv B 42,9 % u
37,7 % onyxoneii cooTBeTCTBEHHO (p < 0,05). B acTpoumTapHbIx onyxonsx BolpaxeHHas akcnpeccvs MMP Habnioganack value,
4yeM B ONrOAEeHAPOrNManbHbIX, O4HAKO CTaTUCTUYECKU 3HAYMMOTO pasnu4uns He 3adukeuposaHo (p > 0,05). MHTeHcuBHOCTD
akcnpeccun MMP 3aBucena ot nponudepaTMBHON akKTUBHOCTM ONyXOnu 1 Bo3pacTa nauueHTa (p < 0,05). Mpu cpaBHeHWUn
akcnpeccu MMP cpeam XeHLMH N MY>X4UH CTaTUCTUHECKW 3HAYMMOWN PasHHLibl BbISIBNEHO He Obio.

BobiBogbI. Skcnpeccnst MMP-3 n MMP-9 nogo6Hb! N0 MHTEHCUBHOCTM U NIOKanu3aLmm HakonneHHbIx 6enkoB B Anddy3HbIX rmn-
OMax ronoBHOro Moara. MIHTeHcBHOCTb akcnpeccut MMP 3aBUCUT OT CTeneHn 3r10Ka4eCTBEHHOCTY AN MY3HbIX rmnanbHbIX
onyxoneit u Grade-3aBuCHMbIX Noka3aTenei, YTo MOXeT OblTb UCMONb30BaHO B AnddepeHLmanbHoN AMarHoCTuKe.

Expression of matrix metalloproteinases in diffuse gliomas: diagnostic value

T. V. Shynkarenko

Diffuse gliomas are malignant tumors with high invasiveness, last is provided by the synthesis of proteases, in particular matrix
metalloproteinases (MMPs). Expression of metalloproteinases has been repeatedly documented in different forms of diffuse
gliomas, but the differential diagnostic possibilities of its usage need additional research.
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The aim of the work was to determine the diagnostic role of MMP-3 and MMP-9 expression in brain diffuse gliomas of different
histological types and malignancy grades.

Materials and methods. Histological and immunohistochemical examination of diffuse astrocytic and oligodendroglial gliomas
(Grade II-IV) was performed (52 samples). The average age of the patients was 43.13 years (age range was 22-73 years),
the male: female ratio was 1.08:1.

Results. The intensity of MMP-3 and MMP-9 expression and localization of preserved proteins are similar in diffuse gliomas
(however, expression levels coincide in 76.9 % of tumors). Predominantly cytoplasmic expression is showed by tumor cells,
as well as vascular endothelium. The high level (++) expression of MMP-3 is characteristic for 80.8 % glioblastomas (Grade
IV WHO), 57.1 % of the Grade Ill tumors, and only among 14.3 % of diffuse astrocytes and oligodendrogliomas (p < 0.01).
The proportion of glioblastomas with high level expression of MMP-9 reaches 75 %; the similar expression level of MMP-9 is
recorded in Grade II-lll diffuse gliomas (in 42.9 % and 37.7 % of tumors, respectively), p < 0.05. The high level expression of
MMPs is more frequent in astrocytic tumors than in oligodendrogliomas, but statistically significant difference is not observed
(p > 0.05). Expression of MMPs depended on proliferative tumor activity and patient’s age (p < 0.05). There was no statistically
significant difference between MMPs expression in women and men.

Conclusions. The expression of MMP-3 and -9 is similar by pattern and intensity in diffuse gliomas of the brain. The intensity

of MMPs expression depends on the malignancy grade and Grade-dependent features of diffuse glial tumors.

[OndysHi rMiomMn ronoBHOrO MO3Ky — 3MOSIKICHI NyXMUHK
acTpouuTapHoro Ta onirogeHgporniansHoro tunis -1V
cTyneHiB 3nosikicHocTi (Grade) 3a BOOS3 — xapakTtepu-
3yl0TbCS MOLUMPEHHAM HEONMACTUYHUX KIITUH Y3A0BX
nyykiB GiNoOi PeYOBMHM, CYAMH, @ TAKOX Mig MO3KOBMMM
obonoHkamu [1,2], WO YHEMOXNUBMKE TOTanbHE Xi-
pypriyHe BuOaneHHs NyxXnunHu, a OTXe 3yMOBMIOE BU-
COKWA PW3VK peuuamnBiB i CyTTEBO BMAMBAE Ha NpOrHo3
3aXBOPOBAHHSI.

Bigomo, o iHBa3uBHI BNacTMBOCTI 3abe3neyyoThes
YUCMEHHMMMN MEXaHI3MaMK, cepes, HUX HanZoChiLKeHi-
UMM € PYWHYBaHHS HABKOIULLUHBO KMITVHHOTO MaTpuKcy
(HKM) [3,4]. HKM — cknagHa mepexa, Wwo nobynosaHa
3 KonareHiB, NpoTeOrnikaHiB, iGPOHEKTHHY, NamiHiHy
TOLLO; BUKOHYE (DYHKLito 6ap’epa Ha LNsSXy nepeMileHHs
HEeonnacTUYHO TpaHCHOpPMOBaHUX KNiTuH. Mpoteonis HKM
BiAOYBaeTbCA NiA BNMMBOM (DEPMEHTIB, L0 Hanexarb
30e6inbLLIoro 0 POAMHM MaTPUKCHKUX MeTanonpoTeiHas
(MMP), cepuHOBKX, LMCTEIHOBMUX Ta acnapTaToBux Npo-
TeiHa3, HaaMIpHWIA CUHTES AKX 3a)iKCOBaHWI Y BEMWIKIl
KinbKOCTi COMiAHWMX HOBOYTBOPEHD [5].

MMP npegcraeneni 23 depmentamn (MMP 1-23),
LU0 po3AineHi Ha WicTb rpyn 3a ocobnmeocTsaMy GyoBm Ta
cneuudivHicTio Ao cybCTpaTiB: KonareHasw, XenaTtuHasu,
CTpoMeni3nHu, matpinianin, MMP mem6paHHoro Tuny Ta
iHWi (Heknacudikosani). Ekcrnipecia MMP BraHavaeTbes
B MyXIMHHKX KIiTUHAX, hibpobnacTax, eHgoTeniouuTax,
HewTpodpinax; MMP 3abesnevytots AerpagaLito CTpyKTyp-
HuX npoteiHisB HKM, a Takox peryntotoTb nponidgepadiio,
anonTos, aHrioreHes Ta iMyHHY BiANOBIAb YHaCNigoK
npoTeonida peLenTopis, ¢akTopiB pocTy Ta aaresii [6].
Perynsuis aktreHocTi MMP BigbyBaeTbes WNAXoM 3MiH
€KCMpecii BianoBigHWX reHiB, akTVBaLlii HeakTUBHUX HOPM
thepmenTiB y HKM i BriokyBaHHs akTnBHIX MMP TKaHUHHK-
M iHribiTopamm meTanonporteinas (TIMP) un Hecneumdiv-
HUMW iHriGiTopamu npoteas (anbda-2 makpornobynim) [7].
BusHaueHHsi ocobnusocTeit ekcnpecii MMP moxe ctatu
OCHOBOI ANt po3pobku Ta NpU3HaYeHHs cneundivHol
TapreTHoi Tepanii [8].

Y Angy3Hux rniomax BU3Ha4YaeTbCsl HagMipHa ekc-
npecis nepeaxHo MMP-2, MMP-9 i geskux iHwwuX, He-
0[HOPa30BO BKa3yBasioch Ha 30iMbLUEHHS IHTEHCUBHOCTI
ekcnpecii MMP y BucokosnosikicHux actpoumtomax (Grade
11-1V) [9-11], ane YacTuHa JOCMIQHUKIB HE 3HAWLUMK
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CTaTUCTUYHOI 3HaYyLLOCTi BigMiHHOCTen ekcnpecii MMP
y MyXnuHax pi3Horo cTyneHs 3nosikicHocTi [12]. Takox
HEBW3HAYEHNM 3anuLIMIIOCh CMiBBIOHOLLIEHHSI eKCnpecii
MMP nyxnuHamu acTpouMTapHOro Ta ofirogeHaporni-
arnbHOro TuniB.

Merta po6otu

BusHaumTy giarHoCTMYHY porb 0coBNMMBOCTEN ekcnpecii
MMP-3 Ta MMP-9 y andy3HMX rmiomax rornoBHOro mMos-
Ky Pi3HOTO FiCTOMOrYHOMO TWMNY Ta CTYNEHS 3MOSKICHOCTI.

Martepiaau i MeToAU AOCAIAKEHHSA

[ocnigunu 52 gudpy3aHi rmiomMmn nauieHTiB, ski nikyBanvcb
y HeypoxipypriyHoMy BidineHHi [HinponeTpoBcbkoi 06-
nacHoi KniHiYHOI nikapHi imeHi |. |. Me4yHvkoBa npoTsrom
2010-2017 pp. MauieHTn He oTpyUMyBanu Ximio- 4 pagio-
Tepanii 4o onepai. [icTonoriyHmiA fiarHo3 BCTaHOBMEHUI
3riHO 3 Cy4aCHUMM TiCTONONYHUMM Ta iIMYHOTICTOXIMIYHK-
MU KpUTEPISMU [2]. Y BOCTIIKEHHS BKIOYeHi 7 AndysHNX
actpouutom (Grade Il), 9 aHannacTU4HUX acTPOLIMTOM
(Grade 1), 24 rniobnactomu (Grade V), 7 onirogeraporni-
om (Grade 1), 5 aHannactvnyHux onirogeHaporniom (Grade
II1). Cepeppnii Bik navjieHTiB ctaHoBmB 43,12 + 11,20 poky.
CniBBigHOLLEHHS YOMOBIKiB i »iHok — 1,08:1.
ImyHo2icmoximiyHut Memod. IMyHoricToXimMiYHe Jo-
CNiXXEHHS 34INCHUNK 3rigHO 3 NPOTOKONaMy KomnaHii
Termo Scientific (TS), (CLLA): ans BusHa4yeHHs ekcrpecii
MMP-3 (knoH SL-1 ID3, p. 1:200 (TS,CLUA)), MMP-9
(knoH Ab-1 GE-213, p. 1:200 (TS,CLLUA)) Ta Ki-67 (knoH
sp6, p. 1:400 (TS, CLLUA)) y 3pi3ax 3aBTOBLUKM 4 MKM BU-
KopucTOBYBanu cuctemy Bidyanisauii Lab Vision Quanto
(TS, CLLA) 3 BrsiBneHHsM BinkoBoro naHutora 3a fomno-
moroto DAB Quanto Chromogen (TS, CLUA). Ekcnpecito
MMP Bu3Ha4anw 3a nokanisawieto HakonuyeHoro Binka y
CTPYKTYpaXx NyxXmH (MyXnWHHI KNiTUHKW, CyAUHWU, BOTHULLA
HeKpo3y, kanbLmdikaTh), a TakoX HaniBKiNbKICHO 3a piBHEM
HaKOMWYEHHS Y CTPYKTypax Heomnasii («-» — BiACYTHE,
«+/-» — cnabke, «+» — NOMipHe, «+/++» — BUpaXeHe,
«++» — MaKcMMarnbHe HaKOMWYEHHs!) Ta IHTEHCUBHICTIO
ekcnpecii: «+» (10-40 % nnowyi AinsHkM 3pisy 3 Hamn-
BinNbLUOK IHTEHCUBHICTIO EKCMIPECii), «++» (KOpUYHEBMI
konip 3armae >40 % nnoLui «rapsyoi ginsHkuy). MNnowa
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KOPUYHEBOTO KOMbOPY BU3HAYanacs LLUMSXOM NOCHiLOBHUX
AekoHBomtoi, GiHapw3auii, rictorpamm konbopis (ImageJ).
IHpeke nponicbepadii (IM) BU3Ha4anu 3a MeToamKoto, Lo
onucaHa paniwe [13,14], sk cepegHe 3Ha4YeHHs cnis-
BiAHOLUEHHS KinbkocTi Ki-67-iMyHOpeaKkTUBHUX saep Ao
3ararnbHoi KinbKOCTi NyXMUHHUX SAep Y dhoTorpadisix 30H
HOBOYTBOPEHHS 3 HANOBINbLUMM CKYMYEHHSM KITITWH, LLO
nponicepyoTb.

CTaTUCTUYHUIA aHani3 34incHUNU 3a 4O0NOMOrow
nporpamHoro 3abe3neyeHHs DoctorStat (Bepcis 1.9). AaHi
npeacTaeneni y surnagi M = m, ge M — cepegHe apudme-
TUYHE 3HAYEHHS!, M — CTaHAapTHa Noxmbka cepenHbOro.
CTaTUCTWYHY 3HAYYLLICTb BiAMIHHOCTI pesynbTariB y rpy-
nax JOCHiLKyBaHWUX NyXMWUH NEPEBIPEHO 3a JOMOMOIOH
TouHoro Tecty Pilepa (2xN). 3HayeHHst p < 0,05 npuitHaTo
CTaTUCTUYHO 3HaYyLLMM [15].

Pe3yabTaTi Ta iX 06roBopeHHs

IHOekc nponicpepalii NyXAMHHUX KMITUH Y AUKY3HUX
acTpoLMTapHUX Ta OnirofeHapornianbHUX NyXWHax ro-
noBHoro Mo3ky konveascs Big 0,9 no 32,6 %, cepenHe
3HayeHHs — 15,4 + 10,3 %. HaBuwi 3HavenHs 1M 3ape-
€cTpoBaHi y rniobnacromax (18,8 + 8,4 %), HalHWxui — y
nyxnuHax, Wo Hanexatb go Grade I, — 3,6 £ 2,1 %.
AnannacTtuyHi rniomun (Grade Ill) xapakTtepusysanmcs Bu-
CokvMK 3HaveHHsamK T, ane noctynanmcs rmiobnactomam
(14,2£9,1). 1N <10 % 6yB Bnactmeuii 21 nyxnuHi (40,4 %).

Jlokanizauis MMP-3 i MMP-9 y aundyaHux rmiomax
6yna fyxxe nogibHoto (mabn. 1). MakcumarnbHa ekcrpecis
MMP-3 Ta MMP-9 BusHauanacsi B eHgoTenianbHux Kni-
TWHaX CYAWH rnioM (++), SKi pisko BUAINANMCS B OTOYEHHI
HEeraTMBHWX NEPULIMTIB | CNOMNYYHOI TKAHUHU — 0COBNMBO Y
BeNnuKnX cyauHax (puc. 1,2). Takox MakcvManbHWA piBeHb
ekcnpecii byB BNacTVBUIA NEPUHYKIEAPHIN 30Hi NYXIMHHUX
KNiTUH, TOAi SIK BIAPOCTKM (hopmyBanu cnabono3nuTuBHUM
(hoH, a HeBMpaXeHy iHTPaHyKneapHy peakuito peecTpy-
Banu pigko. MeHL iHTEeHCVBHA eKCrpecis BU3Havanachb
B MyXJIMHHUX KNiTUHaX i3 baratbma sgpamu abo y cTaHi
miTo3y. binbw iHTeHcuBHa ekcnpecia MMP cnoctepi-
ranacb Ha nepudepii NyxnuHU Ta nepuBackynsapHo. Y
HABKOJIOCYAMHHIA 30Hi MyXJIMH BUSIBAAMUCH MOOAMHOKI
iMyHOpeakTVBHI HeiTpodinu Ta Makpodaru. MoTpibHo
Bif3HAYUTM IHTEHCUBHE HakonnyeHHs MMP (++) y 30BHILL-
HiX Wapax kanbLmngikaTis npu MeHLL NO3UTUBHOMY LIEHTPI
o6BanHyBaHHs. [insHKM HeKpo3y nokasanu HecyTTeBe
HakonuyeHHs MMP, Lo BkasyBano Ha HE3HauHy porb,
Ky BOHU BigjirpatoTb y pe3opbuii HeKPOTN30BaHOI TKaHW-
HW TNIOM. Y peakTUBHWX acTpouuTax y nepudokanbHin
30Hi OMiro4eHAPOornioM crnoctepiranacs 3Ha4yHa nepu-
HykneapHa ekcnpecis MMP-3 (++), feLuo iHTeHCUBHILLA
3a ekcnipecito MMP-9 (+). MpoTunexHe CniBBiAHOLLEHHS
3acpikcoBaHe B reMicToLuTax.

IHTeHcuBHiCTb ekcnpecii MMP-3 ta MMP-9 (mabn. 2).
BupaxeHa ekcnpecis MMP cTatucTuyHo BIporigHO Ya-
cTiwe cikcyBanach y nyxmmHax GinbLu MiTHIX nauieHTiB
(>50 pokiB), a Takox y nyxnuHax, Ans skux dyna enactvsa
iHTEHCMBHA mponidepauis nyxnmHHMX KnitiH (1M > 10),
p <0,01. Ekcnpecis MMP He 3anexana Big cTaTi nawieHTis
(p > 0,05). Y acTpounTapHmx rniomax yacTile cnocrepi-
ranv iHTEHCUBHY eKCMPECito, HX B onirofeHapornianbHuX
nyxnmHax. OfHak CTaTUCTUYHOI 3HAYYLLOCTi OCTaHHS
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Tabnuugs 1. Jlokanisauisi Ta piBeHb HakonuyeHHss MMP-3 ta MMP-9

y Andy3sHMX rniomax

Tlokanisauis MMP-3 MMP-9
TlyXnWHHI KNITUHYK:

iHTpaHykneapHo +- +-

nepuHyKneapHo +/++ +/++

BiZPOCTKM +/- +
EHpotenin cyamH ++ ++
CronyyHa TkaHuHa CyanH - R
PeakTvBHi acTpoumTy (Nepudepis nyxnHm) ++ +
HekpoTusoBaHa TkaHuHa + +
BaratosigepHi knituHu +- +-
KnituHu 3 cirypamu mitosy +- +-
lemicTounTnn 4+ ++
Kanbuudpikatu ++ ++

-1 BiOCyTHe; +/-: criabke; +: MOMIpHE; +/++: BUpaXeHe; ++: MakcUMarbHE HaKOMMYEHHS.
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Puc. 1. Onironexapornioma
(Grade Il). BupaxeHa ekcnpecis
MMP-9 eHpoteniem cyamH.

IFX meTog ,

[noaaTkoe 3aGapBreHHs
rematokcuniHom Maitepa.

36. x1000.

Puc. 2. [niobnactoma

(Grade V). Exkcnpecis MMP-9
€HpoTenieM rmoMepynoigHnX
CYAVH.

IF'X metog,

[nofaTkoBe 3abapBreHHst
remarokcuniHom Maiiepa.

36. x400.

Puc. 3. Mniobnactoma

(Grade IV). IHTeHcMBHa (++)
ekcnpecis MMP-9 nyxnuHHumn
KNiTUHamMW (NepeBaxHo
nepuHyKneapHa peakuis).

IFX meToa,

[nonatkoBe 3abapBreHHs
remarokcuniHom Maiiepa.

36. x400.
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Tabnuus 2. Baaemoss’si3ok mix ekcnpecieto MMP i kniHiko-MopdhonoriyHumm
XapaKkTepucTukamu Audy3sHrX riiom rofloBHOro Mo3ky (n, %, p)

n MMP-3 p MMP-9 p
+ ++ + ++
Cratb
Yonosiva 27 12 15 10 17
444% 556 % 370% 63,0%
) 0,781 0,403
XKinoua 25 13 12 13 12
520% 48,0% 520% 48,0 %
Bik
<50 31 19 12 18 13
613% 387% 581% 419%
0,026* 0,023
>50 21 6 15 5 16
286% T714% 238% 762%
n
<10 21 16 5 15 6
762% 23,8 % 714% 28,6 %
’ ° 0,002 ’ ° 002"
>10 31 9 22 8 23
290% 71,0% 258% T742%
Tvn nyxnuHu
acTpoumTapHuii 40 15 23 16 24
375% 575% 66,7% 60,0 %
, o ° ° 006 ° ° 032
oniroaeHaporniansHuii 12 10 4 7 5
833% 16,7 % 583% 417%
Grade nyxnuHu
Grade Il 14 12 2 8 6
857% 143% 571% 429%
Grade Il 14 6 8 + 9 5 .
29% 571% %00 6439 3779 007
Grade IV 24 7 17 6 18
292% 80,8 % 250% 750 %
Ycsoro 52 25 27 23 29

*! BIAMIHHICTb CTaTUCTUYHO 3HauyLwa npw p < 0,05.

3anexHictb He mana (p > 0,05). MyxnMHHUM KNiTUHaM
andysHmx actpoumtom Ta onirogeHaporniom (Grade )
6yna BnacTuea HeiHTeHcyBHa ekcnpecis MMP-9 (puc. 1),
B @HannacTU4yHWUX acTpouMTOMax Ta aHammnacTUyHWUX
onirogengporniomax (Grade lll) Bu3Ha4anach TeHaeHLUis
[0 iHTEHCUBHOI ekcnpecii NyxnuHHMMK knituHamn MMP,
a rmiobnactomu (puc. 2, 3) xapakTepusyBanuch 3ae6inb-
LIoro BupaxeHoto ekcrpecietlo MMP (++). IHTeHcuBHiLWa
ekcnpecis MMP Bnactuea 3nosKiCHILLMM AUGY3HAM [Ti-
omam (MMP-3 p < 0,01; MMP-9 p < 0,05). BuseneHwii
3HaYHWI NpPSMUIA B3aEMO3B'A30K Mix ekcnpecieto MMP-
3 1a MMP-9 y andysHux rniomax ronoBHOr0 MO3Ky
(p<0,001) (mabn. 2). CTaTUCTNYHO BIpOTiAHOI BiMIHHOCTI
nokasHukis exkcnpecii MMP y nyxnMHax actpouuTapHoro
Ta onirogeHaporniansbHOro TUMIB He 3adyikcyBanu, ane
BUSIBUIN CYTTEBO BULLi 3HAYEHHS IHTEHCMBHOCTI €KC-
npecii MMP-3 ta MMP-9 y actpouuTapHux nyxmmHax
(mabn. 2).

JocnimKeHHs iHWWX aBTOPiB NPOAEMOHCTPYBau
YUManuin BNIUB Pi3HOMAHITHUX FEHETUYHUX Ta aHTUreH-
HUX BMACTVUBOCTEW Ha CTYNiHb 3MOSKICHOCTI Ta NPOrHO3
Andy3Hux rmiom. Ocobnvea yeara NpuaINgeTLCa ekcrpecii
MMP-2 ta MMP-9, L0 NOAICHIETLCS iXHIM BHECKOM Y
nepeMillieHHs HeonnacTuaHux knitiH y HKM ronosHoro
mo3ky [4,8]. V. Thorns et al. (2003), sk i Mu, cnocTepira-
v koHueHTpyBaHHs MMP nepuBackynsipHo, a Takox Y
nepudpokanbHnx 3oHax nyxmvH [11]. Jlokanisauis MMP
Y NYXAUHHUX KNITUHaX | B eHAoTenii CyauH NOosiCHIo-
€TbCS IXHIM MiABULLEHUM IHTPALENONSAPHUM CUHTE30M
i3 HACTYMHUM BUINEHHAM Y HaBKOMWLIHBLO KNITUHHUIA
npocrTip [4,6].
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£k BCTAHOBNEHO Hamu paHiwe, I i Bik XBOpUX €
Grade-3anexHnmu caktopamut [12], WO NOSCHIOE iXHIN
B3aEMO3B'A30K 3 iHTeHcuBHiCTIO ekcnpecii MMP. Q. Xue
(2017) y kniTUHHIA KynbTYpi rmiobnactomy nokasas, Lo
HagnuwkoBa ekcnpecia MMP-9 ctumynioe KniTUHHY
nponicpepauito [10] i moxe Gyt ogHWUM i3 MexaHi3miB
MyXJIMHHOI MPOTPECii.

BucHOBKU

1. Y pudysHux rmiomax BU3HAYaETbCA OHaKoBE 3a
nokanisauieto HakonnyeHHs MMP-3 ta MMP-9, a ans
76,9 % Andy3HKX oM xapaKkTepHa Takox nogibHa iH-
TeHcyBHicTb ekcnpecii MMP-3 Ta MMP-9. BupaxeHa (++)
ekcnpecis MMP-3 xapaktepHa anst 80,8 % rniobnactom
(Grade IV 3a BOO3), ansa 57,1 % aHannactuyHux rniom
(Grade ) Ta gna 14,3 % Andy3HUX acTPOLIMTOM Ta Ofli-
rogeHgporniom (p < 0,01).

2. BupaxeHa ekcnpecia MMP-9 cnoctepiraetbcst y
75 % rniobnacTom, a Takox peecTpyeTbes y 42,9 % andys-
Hux rniom Grade |l Ta'y 37,7 % aHannacTu4HUX rnianbHUX
nyxnuH Grade I (p < 0,05).

3. Y actpoumTapHux NyxnuHax BUpaxeHa ekcrnpecis
MMP cnocTepiraetbcs YacTilwe, HiXX B 0onirogeHapo-
rnianbHWX, ane CTaTUCTUYHO 3HaYyLLOi BiAMIHHOCTI He
3acpikcoanu (p > 0,05).

MepcnekTMBM NoganbLNX JOCHiMKEeHb NONAraoTh
Y BUBYEHHI [iarHOCTUYHOI Ta MPOrHOCTUYHOI POri iHLIMX
KniHiko-mopdponoriyHux Ta IMX xapaktepuctuk andys-
HWX r1iOM FOfIOBHOTO MO3KY.

®dinaHcyBaHHA. AOCNIAKEHHSA BUKOHAHO B pamKax HayKoBO-
AOCAiIAHOT Po60TH «PO3POBKA AiArHOCTUYHMX i MPOrHOCTUUHMX
KpUTEpIiB HOBOYTBOPEHb Pi3HKX AOKaAI3aLLii 3 ypaxyBaHHAM
6i0AOTUHMX MOKA3HMKIB aKTUBHOCTI MyXAMHHOTO MPOLIECY»
(Homep aepxpeectpauii 0116U002827), 2016-2018.
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Bicuspid aortic valve is one of the most common congenital heart diseases with low manifestation in childhood and severe
consequences in adults that determines the importance in early diagnostics of myocardial changes in this anomaly. According
to the literature the polymorphisms in the genes of NFATC family could result both in impaired embriogenetic valves formation
and development of postnatal myocardial hypertrophy.

The aim of the study was to detect the early changes of intracardial hemodynamics at aortic valve in children with bicuspid
aortic valve (BAV) and establish their interrelations to the signs of myocardial hypertrophy in these children.

Materials and methods: Dopplerograhphic study of basic intracardiac hemodynamics parameters in 38 children with BAV and
in 28 children of control group was conducted. The results were processed statistically by Student's t-test, correlation analysis
and multiple regression.

Results: In the result of study the moderate concentric left ventricle myocardial hypertrophy development was detected in
62 % of children with BAV which is accompanying to significant increasing of blood flow velocity and pressure gradient at aortic
valve. There were not established significant correlations between the parameters of hemodynamics at valve and left ventricle’s
posterior wall depth and septum depth whereas the highest inputs of these values were obtained in the left ventricle systolic
dimension and volume and less in the hypertrophic signs.

Conclusions: In children with BAV the moderate concentric myocardial hypertrophy with significant changes of intracardial
hemodynamics at aortic valve takes place with the highest inputs in left ventricle volumetric values The obtained data serves
as a substantiation for the treatment and prevention of it further development.

FinepTpodis Mmiokapaa Ta BHYTpilLHbOCEPLEBa reMOAMHAMIKA
B AiTe# i3 ABOCTYAKOBUM aOPTaAbHUM KAANaHOM cepus

A. B. KameHuwuk, O. I. IBaHbKO

[1BOCTYNKOBWIA aOpTanbHWIA KnanaH € OfHIE 3 HANMOLLMPEHILLMX BPOMKEHWX Bag, CEpLS, KOTpa Mae ManocMMNTOMHWIA nepebir y
AWTUHCTBI Ta BXKKi MPOSIBU B JOPOCIOMY By, LLIO BU3HAYAE BaXMBICTb PaHHBOI AiarHOCTVKM 3MiH Y MioKapai npw Lin aHomannii.
3rigHo 3 HayKOBMMY NiTepaTypHUMM JaHUMu, noniMopdiamu reHis cimenicTsa NFATC MOXyYTb BNNMBATK SIK HA eMOPIOreHETUYHIIA
¢hopmyBaHHSI KnanaHiB cepus, TaK i Ha PO3BMTOK NOCTHATasbHOI rinepTpodii Miokapaa.

MeTa po60TH — BU3HAYEHHS! paHHiX 3MiH BHYTPILLHbOCEPLIEBOI reMOAMHAMIKV Ha aopTanbHOMY KnanaHi B AiTel i3 ABOCTYNKOBUM
knanaHom cepus (JAK) i BcTaHOBNEHHS B3aEMO3B'A3KIB LiX MapameTpiB i3 nokasHukamu rineptpodii Miokapaa.

Matepianu Ta Mmetoam. Y 38 xBopux i3 JAK Ta y 28 yMOBHO 30pOBUX AiTel KOHTPOMBHOI rpynu 3aiicHunmn gonneporpadiyHe
[OCNimKeHHs NapameTpiB BHYTPILLIHBOCEPLIEBOI reMOANHAMIKW 3i CTAaTUCTUYHM OMpaLytoBaHHAM AaHuX 3a kputepiem CTblofeHTa,
MeToAaMy KOpPensLiHOro aHanisy Ta MHOXUHHOI perpecii.

Pesynkrati. Y pesynsrarti gocnimxeHHs B 62 % xsopux i3 [JAK BcTaHOBEHa HasBHICTb NOMIPHOT KOHLEHTPWUYHOI rinepTpodii
MioKapza, Lo noegHyBanacs 3i 3Ha4HWM MiABULLEHHSAM rpafieHTa TUCKY Ta LBWUAKOCTI KPOBOTOKY Ha aopTaribHOMY KnamnaHi.
BopgHouac He BCTAHOBWIM 3HAYYLLMX KOPEMsLi Mix napameTpamMu reMoauHaMikv Ha KnamnaHi Ta TOBLUMHOK 3aHbOI CTIHKM
MIBOTO LUMTYHOUKA ¥ MKLLIYHOYKOBOI NEPETUHKY 3 HASIBHICTIO HANBINbLUMX BHECKIB AaHWX, LLO OTPUMAnH, B CUCTOMNIYHUIA 06'em
i pO3Mip MIBOrO LUMYHOYKA Ta MEHLUMX — Y MOKa3HMKY, LU0 BinbuBatoTb MiokapaianbHy rineptpodito.

BucHoBku. Y giten i3 JAK HasiBHa nomipHa KOHLEHTPYYHA rinepTpodis Miokapaa NiBOro LLUMYHOYKA, LLO CYMPOBOMKYETLCS CyTTEBU-
MU 3MiHaMV reMOZMHaMIKV a0pTarbHOrO KranaHa 3 HanGinbLLVIM BMIMBOM LiMX 3MiH Ha BOTIFOMETPUYHI NOKa3HMKY NIBOTO LLITYHOUKA.

MMnepTodpua MUOKapAa M BHyTpUCEpAEUHAs reMOAUHAMMKa Y AeTeN
C ABYCTBOPYAaTbIM a0PTaAbHbIM KAanaHOM CepALa

A. B. KameHwpuk, O. I. UBaHbKO

[BycTBOpYaTHIN aopTanbHbI KnanaH SBASeTCs 0gHUM 13 Hanbonee pacnpocTpaHEHHbIX BPOXAEHHBIX MOPOKOB cepaLa, UMeeT
MarocyMNTOMHOE TeYeHWe B AETCKOM BO3pacTe U TAXENbIe OCNOXHEHWS Y B3POCIIbIX, YTO OMpefensieT BaXKHOCTb paHHeN
AMarHoCTUKN U3MEHEHUI B MUOKapAe Npu aTon natonorin. CornacHo Hay4YHbIM NMTepaTypHbIM AaHHbIM, NONMMOPdU3MBbI
reHoB cemerictea NFATC moryT BnusiTb Kak Ha ambpuoreHeTnyeckoe hopMMpOBaHMe KnanaHoB cepaua, Tak U Ha pasBuTie
nocTHaTanbHow runepTpocum Mrokapaa.

Lienb paboTbl — onpegenexne paHHUX U3MEHEHWI BHYTPUCEPAEYHO reMOANHAMUKI Ha aopTanbHOM KranaHe y AeTei C ABy-
cTBOpYaThbiM knanaHom cepaua (JAK) u BbisiBrieHe B3aMMOCBSi3eii 3TX NapaMeTPOB C NokasaTensiMu runepTpodum Mokapaa.
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Marepuansi u MeToapbl. Y 38 60nbHbIx ¢ JAK 1y 28 yCrioBHO 300pOBbIX ETEN KOHTPOMBHOM rpymMbl 6bII0 NPoBEAeHO Aonmne-
porpadmyeckoe uccrnefoBaHue NnapameTpoB BHYTPUCEPAEYHON FEMOAMHAMMKM C NOCTEAyHoLLEi CTaTUCTUYECKon 06paboTKom
MOMyYeHHbIX AaHHBIX NPY NoMoLLmM kpuTepus CTblogeHTa, MeTogaMu KOPPENSLIMOHHOTO aHanM3a U MHOXECTBEHHOW Perpeccum.

Pesynbratbl. B pesynsrare uccnegosanus y 62 % 6onbHbix ¢ JAK ycTaHOBNEHO Hanuume yMepeHHOW KOHLIEHTPUYECKOM
runepTpocun M1okapaa, Kotopas codeTanach ¢ NoBbILLEeHWeM rpagveHTa AaBneHns 1 CKOPOCTM KPOBOTOKA Ha aopTarnbHOM
knanaHe. B T0 e Bpemsi He BbISIBNIEHO 3HAYMMbIX KOPPENALMIN MeXy napameTpamm reMoanHaMUKW Ha KranaHe 1 TONLLMHON
3aHel CTEHKY NIEBOTO XemyaouKa 1 MEXCKENy404KOBOW NEPEropOaKV NPK Hanu4mMm HanbonbLLKMX BKIIAA0B NOMyYeHHbIX napa-
METPOB B CUCTONMNYECKM I 0OLEM 1 pa3mep NEBOro Xernyaoyka 1, COOTBETCTBEHHO, MEHBLUMX — B MOKasaTenu, oTpaxaroLime

rUNepTPOUIO Y 3THX BOMBHBIX.

BobiBoabl. Y geten ¢ JAK nmeeT MecTo ymepeHHas KOHLEHTpUYeckas runepTpocus Muokapaa NeBoro xenyaoyka, kotopas
COMPOBOXAAETCA CYLLECTBEHHLIMU U3MEHEHUSIMA FEMOAUHAMUKA a0pTabHOrO KnamnaHa ¢ HambomnbLUMM BIUSIHUEM STUX W3-

MEHEHWI Ha BONIOMETPUYECKME NOKa3aTenn Nnesoro xenyaodka.

Introduction

Congenital heart defects (CHD) in children has recently
attracted the attention of the medical community. The per-
manent increasing in CHD incidence could be attributed
to environmental influence producing genotoxic effects as
well as infections during pregnancy affecting the genome at
formation the heart structure. At the same time, in the gen-
eral structure of CHD there is also a growing number of
cardiac defects involving valve abnormalities, and, as we
know, the consequences of these defects in the form of
acute cardiovascular events occur mainly in adulthood.
Nevertheless, until recently the most widespread CHD
like bicuspid aortic valve (BAV) with the populational prev-
alence is from 10 to 20 cases per 1000 was considered
as the small anomaly of the heart. That's why the problem
of children management with BAV currently remains quite
actual [1,2]. First of all, because oBAV is the most wide-
spread congenital heart disease which is mainly revealed
occasionally by heart ultrasound and has low manifestation
during childhood. In adults the defect is complicated with
aortal dissection, aortal valve failure and aortal stenosis
[3]. At the same time, this anomaly is often accompanied
by other aortal defects and genetic syndromes [4,5]. It is
also must be emphasized that one of the BAV manifesta-
tions is the myocardial hypertrophy with slow progression
caused either by morphologic and functional features of
this CHD or by independent co-morbid condition related
to polymorphisms of NFATC genes that, by turn, leads to
formation of valve anomalies within the embryogenesis
and postnatal stress-induced myocardial hypertrophy.
These genes are represented by 5 modifications with
an expression in different tissues and also participate in
hypertrophic response of bones and heart muscles. From
the other hand, in some studies the role of NFATC proteins
in development of cardiac dysfunction and myocardial
hypertrophy was proven [6,7].

The aim of the study was to detect the early changes
of intracardial hemodynamics at aortic valve in children
with BAV and established their interrelations to the signs
of myocardial hypertrophy in this cohort of patients.

Materials and methods

There was conducted a study of basic dopplerographic
parameters in 38 children with BAV. In the control group
28 healthy children without differences in their age, sex
and body weight compared to BAV patients were included
(10.2y.0.20.7y.0.and 10.9y. 0. £ 0.8 y. 0. respectively;
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p > 0.05, BMI 17.08 kg/m? + 0.70 kg/m? and 18.9 kg/m?
+ 0.84 kg/m? respectively; p > 0.05). Most of patients in
both comparable groups were the boys (28 (75 %) and 17
(62 %) respectively; p > 0.05). All the children were free of
signs of heart failure. Dopplerographic study was conduct-
ed with “Medison — 8000” scaner and 2.5 MHz transducer
with detection of dopplerographic data and calculation of
left ventricle myocardial mass by Devereux R. B. — 1.04
[(LVold + VSd + LVPWd)*— LVold®]-13,6) [8] and index of
left ventricle myocardial mass — by P. Gosse — M/H27[9],
where the LVold is left ventricle diastolic volume in ml, VSd
is diastolic ventricular septum depth in mm, LVPWd is left
ventricle posterior wall depth in mm, M is left ventricle mass
and H is height were done to all children. The relative left
ventricle posterior wall depth (rLVPWd) was calculated
by Ganau (2*LVPWd/LVDd) [10], where LVPWd is the left
ventricle posterior wall depth and LVDd is the left ventricle
diastolic dimension. The left ventricle geometry type was
established by P. Verdecchia [11] in dependence of left
ventricle myocardium mass index and relative left ventri-
cle posterior wall depth values. The data were processed
consequently with Statistica 6.0 program by using Student
t-test, Spearman correlations and multiple regressions by
counting the beta regression coefficients. The study was
approved by the Ethics Committee of the Hospital and
Medical University. The informed consent from the parents
was taken.

Results and discussion

At the first stage of the study the comparative analysis of
basic anatomical data and heart hemodynamics in two
above mentioned groups of patients was conducted. This
data is represented in the Table 1.

As itis shown in Table 1 there are basic signs of disor-
ders in heart hemodynamics concerned to bloodstream at
aortal valve with an essential increasing of peak flow veloci-
ty (6.90 m/s £ 3.67 m/s against 0.97 m/s + 0.05 m/s respec-
tively; p <0.05) and peak pressure gradient (17.56 mm Hg
+3.89 mm Hg and 3.38 mm Hg + 0.33 mm Hg respectively;
p < 0.05) that was in correspondence to this anomaly.
There was also the established increasing of left ventricle
mass (146.51 g + 30.4 g against 80.13 g + 12.01 g in
control group; p < 0.05) and index of left ventricle mass
(61.37 g/m?>7 £17.51 g/m?7 and 27.97 g/m?7 + 4.46 g/m?’
respectively; p < 0.05). In 24 from 38 patients with BAV
the left ventricle posterior wall depth (LVPWd) and ventricu-
lar septum depth was more than 8 mm and their rL\VPWd
was 0.49 mm £ 0.04 mm compaired to those with LVPWd
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Table 1. Morphologic and functional echodopplerographic signs in children
with bicuspid aortic valve and in the control group

Parameters of heart hemodymamics

Mtm

Children with BAV, Control,

(n=38) (n=28)
PA (diameter of pulmonary artery), mm 19.35+0.49 19.25+0.42
Ao (diameter of aorta), mm 19.36 + 3.06 19.25+0.46
Left atrium longitudinal dimension, mm 2582+ 1.11 2291+0.94
Left atrium transversal dimension, mm 2472 +0.74 2294 +0.83
Right atrium longitudinal dimension, mm 2589+ 1.1 23.68£1.03
Right atrium transversal dimension, mm 25.00+0.78 23.18+£0.85
Right ventricle longitudinal dimension, mm 447 +1.31 43.24 £1.46
Right ventricle transversal dimension, mm 2243+0.54 21.94+£0.57
LVDd (left ventricle diastolic dimension), mm 4142+1.37 40.61+1.11
LVDs (left ventricle systolic dimension), mm 25.39+1.06 26.25+0.93
LVold (left ventricle diastolic volume), ml 81.946.64 75.57 £5.43
LVols (left ventricle systolic volume), ml 26.06 £ 2.86 26.33+£2.35
S Vol (systolic volume), ml 56.41+4.32 50.78 + 3.19
Ejec F (ejection fraction), % 69.57 +1.26 66.71+1.05
V8d (ventricular septum depth), mm 8.35+0.40 7.24+0.28
LVPWd (left ventricle posterior wall depth), mm 8.37£0.41 7.21£0.26
MVV (mitral valve peak bloodstream velocity), m/s 0.91+0.04 0.89£0.05
MVPG (mitral valve peak pressure gradient), mm Hg 7.87 +3.86 5.39 + 3.55
AVV (aortal valve peak bloodstream velocity), m/s 6.90 + 3.67* 0.97 £ 0.05
AVPG (aortal valve peak pressure gradient), mm Hg 17.56 + 3.89* 3.38+0.33
TVV (tricuspid valve peak bloodstream velocity), m/s 215+1.51 7.99 £4.99
TVPG (tricuspid valve peak pressure gradient), mm Hg 449+281 4.75+3.57
PAV (pulmonary artery peak bloodstream velocity), m/s 6.24 £3.69 452 +3.57
PAVPG (pulmonary artery valve peak pressure gradient), mmHg ~ 8.82 £ 3.60 10.77 £4.85
LVMM (left ventricle myocardial mass), g 146.51 £ 30.4* 80.13+£12.01
ILVMM (index of left ventricle myocardial mass), g/m?” 61.37 £17.51* 27.97 £4.46
rLVPW(d (relative left ventricle posterior wall depth), mm 0.41+0.02 0.35+0.01
*p<0.05.
less than 8mm where this value was 0.34 mm + 0.01 mm
(p < 0.05). In the same time, indexes of left ventricular
myocardial mass were 104.25 g/m?7 + 33.10 g/m27
and 42.66 + 17.13 g/m?” respectively (p < 0.05). Thus,
in 63.2 % of these patients with increasing both relative
LVPWd and index of left ventricle mass the concentric
hypertrophy of left ventricle took place, whereas in other
14 patients (36.8 %) there was normal left ventricle geo-
metry. In addition, there was not any significant difference
revealed with the parameters of heart hemodynamics at
aortal valve and dimensions of heart chambers in children
with BAV and control group. This has led to the systematic
study of the correlation relationship between the LVPWd,
VSd and aortal valve’s hemodynamics in patients with
BAV. The obtained data is represented in Table 2. As it is
shown in Table 2, both in children with BAV and control
group the most significant correlations between the left
ventricle posterior wall depth and ventricular septum depth
to the diameters of aorta and pulmonary artery, transversal
dimension of left atrium, longitudinal and transverse di-
mension of right ventricle, left ventricle diastolic dimension
and the diastolic volume were obtained. Comparatively
to the control group in children with BAV there were not
significant correlations between left atrium longitudinal
dimension and LVPWd (R =-0.04), VSd (R = 0.1), LVDs
and LVPWd (R=0.11)to VSd (R=0.16), LVol s or LVPWd
and VSd (R = 0.25 and 0.58 respectively; p < 0.05), PAV
or LVPWd (R =-0.11) and VSd (R = -0.09).
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At the same time, in BAV patients the significant
correlations between right atrium transverse dimension
or LVPWd and VSd were found (R = 0.37; p < 0.05 and
R = 0.45; respectively, p < 0.05), that distinguishes this
group of patients from the in control. It should be also
emphasized that comparatively to control in children with
BAV the opposite direction of LVPWd or VSd and Ejec F
correlations with low values of coefficients were found
(R=0.32 and R =-0.34 respectively; p < 0.05).

The other feature of conducted correlation analysis
in children with BAV was an absence of significant inter-
relations between the blood flow velocity at aortal valve
and LVPWd or VSd. In both above mentioned groups
the obtained correlation coefficients to the aortal valve
pressure gradient were non significant.

Thus, despite the stated increase of bloodstream
velocity and pressure gradient at aortic valve in BAV
children, these parameters of intracardiac hemodynamics
were not influenced significantly on the myocardial hy-
pertrophy whereas in control group the medium and high
level of interrelations were established (Table 2). Based
on obtained data the individual comparative inputs of
peak AVPG and peak AVV in the LVPWd and VSd were
estimated by multiple regression method in children with
BAV and in control group.

These data is shown in the Table 3. As it is seen from
the Table 3, the mentioned parameters of hemodynamics
at aortal valve had small inputs on LVPWd and VSd either
in BAV children or in control. It also should be noted, that
highest significant inputs in heart chambers dimensions
in the control group were the peak pressure gradient into
the left atrium longitudinal dimension (beta = 1.57) and
peak bloodstream velocity with negative input value into
the atrium’s transversal dimension (beta =-0.81).

Taking into account the opposite direction of these
inputs it could be assumed an adaptation influence of
pressure gradient increasing at aortal valve into left atrium
lengthening as well as flow velocity into decreasing of their
transversal dimension respectively, that is, the general
elongation of left atrium in the control group in response
to increasing of blood flow and pressure gradient at aortal
valve was marked. On the other hand, these tendencies
were not seen in children with BAV in whom the increased
LVPWd took place.

Based on these results the inputs of blood flow pa-
rameters at aortic valve into left ventricle hemodynamics
in both groups of patients were established. The data are
represented in the Table 4.

In Table 4itis shown that in children with BAV in com-
parison to the control the highest inputs had the valve’s
pressure gradient into LVDs (-2.43 against 0.71 respec-
tively; p < 0.05), gradient pressure and blood flow velocity
into LVold (1.50 against -1.33 respectively; p < 0.05 and
1.50 against -1.08 respectively; p < 0.05) and the blood
flow velocity into S Vol. However, the inputs of mentioned
blood flow parameters at the aortal valve into the LVPWd
and VSd were insignificant both as in control as in children
with BAV.

Thus, the marked signs of left ventricular hypertrophy
in children with BAV did not have direct interrelations
with the parameters of hemodynamics at aortal valve. It
should be also emphasized that in BAV children the total
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number of obtained significant correlations compared to
the control group were less both to LVPWd (3 against 9,
respectively) and to VSd (11 against 13 respectively). The
results of multiple regression analysis in children with BAV
showed an absence of important inputs of aortal valve’s
hemodynamics into left atrium dimensions compared to

Original research

the control, which has become the another confirmation
of early myocardial desadaptive changes in this cohort
of patients.

At the same moment, in children with BAV the signif-
icant influences of the aortal valve bloodstream velocity
on the left ventricle diastolic parameters and on the sys-

Table 2. Correlation coefficients (R) between left ventricle posterior wall (LVPWd) and ventricular septum (VSd) depths and the parameters
of heart hemodynamics in children with bicuspid aortic valve and in the control group

Parameters of hemodynamics R (p)

LVPWd Vsd

BAV control BAV control
PA (diameter of pulmonary artery), mm 0.37 (0.02) 0.62 (<0.01) 0.34 (0.03) 0.66 (<0.01)
Ao (diameter of aorta), mm 0.41(<0.01) 0.64 (<0.01) 0.36 (0.02) 0.67 (<0.01)
Left atrium longitudinal dimension, mm -0.04 (0.8) 0.34* (0.05) 0.1* (0.54) 0.38 (0.03)
Left atrium transversal dimension, mm 0.35(0.03) 0.39(0.02) 0.50 (<0.01) 0.44 (<0.01)
Right atrium longitudinal dimension, mm 0.25(0.12) 0.26 (0.14) 0.37 (0.02) 0.30 (0.08)
Right atrium transversal dimension, mm 0.37(0.02) 0.24(0.17) 0.45 (<0.01) 0.28 (0.1)
Right ventricle longitudinal dimension, mm 0.61 (<0.01) 0.55 (<0.01) 0.61 (<0.01 0.60 (<0.01)
Right ventricle transversal dimension, mm 0.51 (<0.01) 0.47 (<0.01) 0.48 (<0.01) 0.49 (<0.01)
LVDd (left ventricle diastolic dimension), mm 0.45 (0.04) 0.65 (<0.01) 0.47 (<0.01) 0.69 (<0.01)
LVDs (left ventricle systolic dimension), mm 0.11(0.51) 0.67* (<0.01) 0.16 (0.31) 0.70* (<0.01)
LVold (left ventricle diastolic volume), ml 0.40(0.01) 0.62 (<0.01) 0.43 (<0.01) 0.64 (<0.01)
LVols (left ventricle systolic volume), ml 0.26 (0.1) 0.55 (<0.01) 0.25(0.12) 0.58 (<0.01)
S Vol (systolic volume), ml 0.49 (0.01) 0.60 (<0.01) 0.50 (<0.01) 0.63 (<0.01)
Ejec F (ejection fraction), % 0.32(0.04) -0.34* (0.03) 0.29 (0.07) -0.38*(0.01)
MWV (mitral valve peak bloodstream velocity), m/s -0.120.47) 0.05 (0.81) 0.009 (0.95) 0.10 (0.59)
MVPG (mitral valve peak pressure gradient), mm Hg -0.04 (0.83) 0.19(0.32) 0.06 (0.74) 0.15 (0.45)
AVV (aortal valve peak bloodstream velocity), m/s 0.23(0.17) -0.33*(0.08) 0.19 (0.24) -0.33*(0.09)
AVPG ( aortal valve peak pressure gradient), mm Hg 0.18 (0.26) -0.03 (0.85) 0.20(0.22) -0.04 (0.86)
TVV (tricuspid valve peak bloodstream velocity), m/s -0.01 (0.95) -0.26 (0.18) 0.13 (0.45) -0.33 (0.09)
TVPG (tricuspid valve peak pressure gradient), mm Hg 0.04 (0.83) -0.18 (0.36) 0.12 (0.49) -0.25(0.21)
PAV (pulmonary artery peak bloodstream velocity), m/s -0.11(0.50) -0.53 (<0.01) -0.09 (0.58) -0.58% (<0.01)

*: statistic significance between correlation coefficients.

Table 3. The inputs of peak pressure gradient and peak bloodstream velocity at aortic valve into heart chamber dimensions in children

with bicuspid aortic valve by the data of obtained regression quotients (beta) compared to control group

Parameters of hemodynamics

peak bloodstream velocity

peak pressure gradient

BAV control BAV control
Left atrium longitudinal dimension, mm -0.65 1.08 -0.45 1.57*
Left atrium transversal dimension, mm -0.14 -0.81* -0.30 -0.71
Right atrium longitudinal dimension, mm 0.62 -0.70 0.88 -0.81
Right atrium transversal dimension, mm -0.07 0.97 -0.31 0.19
Right ventricle longitudinal dimension, mm -0.09 -0.03 -0.08 -0.21
Right ventricle transversal dimension, mm -0.21 -0.32 -0.34 0.05
VSd, mm 0.23 0.16 -0.11 0.31
LVPWd, mm -0.16 -0.45 0.51 -0.38
*p<0.05.

Table 4. The inputs of peak bloodstream velocity and peak gradient pressure at aortic valve into the left ventricle hemodynamics, left ventricle posterior wall
depth and ventricular septum depth by the data of obtained regression coefficients (beta) in children with bicuspid aortic valve compared to control group

Parameters of hemodynamics AWV AVPG
BAV control BAV control

LVDd (left ventricle diastolic dimension), mm -2.96* 1.42* -2.43% 0.71
LVDs (left ventricle systolic dimension), mm -0.03 -0.18 -0.16 -0.15
LVold (left ventricle diastolic volume), ml 1.50* -1.08 1.51* -1.33

S Vol (systolic volume), ml 1.40* 0.31 0.80 1.05
Ejec F (ejection fraction), % -0.25 -0.18 0.0001 -0.64
VSd, mm -0.13 -0.56 0.1 -0.32
LVPWd, mm 0.19 0.16 0.13 0.1

*: p < 0.05; AVV: arterial valve bloodstream velocity; AVPG: arterial valve pressure gradient.
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tolic volume were obtained, that were correspondent to
decreasing of left ventricle diastolic dimension and to
compensatory increasing of the ejection fraction in LVPWd
and VSd thickening.

Conclusions

1. In children with BAV the parameters of hemodyna-
mics at aortal valve have the highest inputs into the left ven-
tricle diastolic dimension, systolic dimension and volume.

2. In children with BAV in absence of the heart failure and
clinical manifestations the moderate concentric hypertrophy
of left ventricle takes place which is combined to significant
disorders of intracardial hemodynamics at aortic valve.

3. The detected features of myocardial hypertrophy
in its early manifestation in children with BAV create a
theoretical substantiation for the prevention, diagnostics
and therapy of this anomaly.
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Differential diagnosis algorithm of endogenous catatonia,
catatonia-morphic and catatonia-mimicking states

D. N. Safonov

Zaporizhzhia State Medical University, Ukraine

Subject relevance. The process of mental pathology pathomorphosis leads to the polymorphism of its clinical manifestations
and, as a consequence — to difficulties in identification and differential diagnosis. The solution to this problem is in the adaption
of diagnostic methodology to clinical realities by including into their structure instruments formed basing on pathomorphosis
factors and trends. In this perspective, the most prominent example is endogenous catatonia, which in the academic tradition is
conventionally affiliated with the form of schizophrenia with the same name. According to the classical understanding, endogenous
catatonia, or, in the narrow sense — catatonic syndrome, is a group of intermittent motor disorders, arranged with polymorphic
shell constellation of neuropsychiatric manifestations.

The aim is to develop pathomorphosis adapted clinical algorithm of endogenous catatonia differential diagnostics.

Materials and methods: 236 patients of Zaporizhzhia Regional Psychiatric Clinic were examined. Patients were divided into
groups due to their mental disorders:

— core group: patients with elements of endogenous catatonia in the structure of different clinical forms of schizophrenia (there
were 144 patients in this group);

— comparison group # 1: 69 patients with late neurotropic effects of neuroleptic therapy (LNENT);

— comparison group # 2: 103 patients with catatonia-morphic dissociative disorders (CDD);

— comparison group # 3: 90 patients with organic catatonic disorder (OrCD);

Results. Using Bush-Francis Catatonia Rating scale as an instrument of clinical analysis and statistical research of results with

A. Wald’s sequential analysis (modificated by E. V. Gubler) an algorithm of differential diagnostics of endogenus catatonia which
includes 3 steps of Recognition Scale for Endogenous Catatonia is developed.

Conclusion. Designed scales have a number of categorical differences from existing analogues, foremost by virtue of
specificity of clinical-discursion compositions of using marks and disqualified conditions and excluding phenomena spectrum
availability. The validity level: true positive diagnostic results (sensibility) = 94.43 %, pseudo-negative = 5.56 %, true negative
(specificity) = 90.00 %, pseudo-positive = 10.00 %.

Anroputm AudepeHLiHHOI AiarHOCTUKU €HAOFeHHOI KaTaToHii,
KaTaTOHOMOPQHUX Ta KATaTOHOMIMIKPUUHUX CTaHIB

A. M. CadoHoB

lMpouec natomopdo3dy NCKxivHOi NaTonorii NPU3BOANTL A0 NONIMOPI3MY i KMiHIYHWX NPOSIBIB Ta, Sk HACMIAOK, — [0 TPYAHOLLIB
B ineHTudikaLii Ta aucbepeHuianbHii giarHocTuui. BupilwerHs Liei npobnemm nonsrae B aganTtauii AiarHOCTUYHNUX METOAVK 4O
KNiHIYHWX peanii LLMSXOM BKITFOYEHHS [0 iXHbOro ckragy iHCTPYMEHTIB, Lo CChOpMOBaHi Ha OCHOBI hakTopiB naToMopdho3y Ta
1i0ro TeHAEeHLiN. 3 Lboro Nornsay HansickpasilLMM NPUKIaAoM € EHAOreHHa KaTaToHis, sika B akageMiyHil Tpaguuii, 3a3suyait,
NOB'A3YETLCS 3 0AHONMEHHO (hOPMOI0 WN30dpeHii. BianosigHo 40 KNacuyYHOro posyMiHHs, eHooreHHa kataToHis abo, y By3b-
KOMY CEHCI, KaTaTOHI4YHWI CUHAPOM € rPYNOK MOTOPHUX MOPYLUEHB i3 MONIMOPAHOI 0BOMOHKOK NCUXOHEBPOSIONYHOIO NOPSAKY.

MeTta po60oTu — po3pobka natomopd03-a4anToBaHOrO KIiHIYHOrO anroputMy AudepeHuianbHOI 4iarHOCTUKW eHO0reHHO
KaTaToHii.

Matepianu Ta meTogm. O6cTexmnm 236 nauieHTiB 3anopiabkoi 06nacHoi ncuxiatpuyHoi nikapHi. MNavieHTiB noainunm Ha rpynu
B 3B'A3KY 3 iXHIMV NCUXIYHUMU PO3NaamMu:

— OCHOBHa rpyna: XBopi 3 efleMeHTamMn eHO0reHHOT KaTaToHil y CTPYKTYpI Pi3HUX KMiHIYHMX hopM Lm3odppeHii (144 xBopi);
— rpyna nopiBHsiHHs N2 1: 69 navjeHTiB i3 nisHiMW HePOTPONHUMK ecpekTamm HeiponenTuyHoi Tepanii (MHEHT);
— rpyna nopisHsiHHS Ne 2: 103 xBopi 3 kKaTaToHOMOPMHUMM AucouiaTuBHuMK posnagamu (KOP);

—rpyna nopieHsiHHS Ne 3: 90 xBopux 3 opraHiYHUM KaTaToHiYHUM poanagom (OpKP).

Pesynbrati. BukopuctanHs kniHiyHoI Wkanu byla—®peHcica Sk iHCTPYMeHTa KITiHIYHOro aHanisy Ta CTaTUCTUYHOrO 4oChi-
[DKEHHS pe3ynbTaTiB y pamkax noAgiiHoro nocnigosHoro aHanisy A. Banbga (mogudikosaHoro €. B. ly6rnepom) npuaseno fo
CTBOPEHHS anroputMy AndepeHLianbHOi AiarHOCTVKM eHOOMEHHOI KaTaToHii, KoTpa MICTUTb 3 KpOKM BUKOpUCTaHHA «LLikann
PO3PI3HEHHS EHIOTEHHOT KaTaToHii» («LLIPEK»).

BucHoBku. Po3pobneHa Lukana mae HW3Ky KaTeropianbHuX BiAMIHHOCTEN Bif HAasiBHUX aHanoris nepegycim Yepes crneumndiky
KMiHIKO-OMCKYPCVMBHUX KOMMO3WLiiA i3 BUKOPUCTAHHAM MapKepiB i Anckeanidikytoumx cTaHis. PiBeHb BanigHOCTI: iICTUHHO NO3WTYBHI
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ncesgonoauTtveHi = 10,00 %.

Pathologia. Volume 14. No. 2, May-August 2017

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

Original research

Key words:
catatonia,
diagnosis,
algorithms.

Pathologia
2017; 14 (2),177-181

DOL:
10.14739/2310-1237.
2017.2.109665

E-mail:
doxtor15@gmail.com

KatouoBi croBa:
KaTaToOHIYHWI
CUHAPOM,
€HAOTeHHa
KaTtaToHis,
opraHiyHa
KaTaToHis,
AlarHoCTHKa,
AATOPUTM.

Natonoris. - 2017. -
T. 14, Ne 2(40). -
C.177-181

177



OpwuriHaAbHI AOCAIAXKEHHS

KntoueBble croBa:

KaTaTOHUUECKHI
CUHAPOM, 3HAO-
reHHas KataToHus,
opraHuyeckas

KaTaTtoHuA, AnarHo-

CTUKa, aAropuUTM™m.

Natonorua. - 2017. -
T. 14, Ne 2(40). -
C.177-181

AAroputm A GepeHUUarbHON AWArHOCTUKN 3HAOTEHHOW KaTaTOHUM,
KaTaTOHOMOP®HbIX U KATATOHOMUMUKPUUECKHUX COCTOAHUN

A. H. CapoHoB

lMpouecc natomopghosa NCUX1YEecKomn NaTomnoriv NPUBOAUT K NONMMOPMU3MY €€ KITMHUYECKWX NPOSIBNIEHUI 1, Kak CrieacTeue, —
K TPYBHOCTSIM B MAEHTUMKALMU 1 AnddepeHumanbHON AnarHocTrke. PelueHmne aToi npobnemMsl 3akmoyaeTcs B agantaumm
AMArHOCTUYECKNX METOAMK K KIIMHUYECKUM peanusiv NyTeM BKIHOYEHUS B UX COCTaB MHCTPYMEHTOB, CCDOPMUPOBAHHBIX Ha
0CHOBE (haKTopoB nNatomopd03a 1 ero TeHaeHuwiA. C 3Toi TOYKM 3peHns Hambonee SpkUM NPUMEPOM SIBMSETCS SHOOreHHas
KaTaToHMs, KOTOpas B aKkaZeMM4eckon Tpaamumm obbI4HO CBS3LIBAETCS C OAHOMMEHHOW hopmon wmn3ogpeHun. CornacHo
KraccuyeckomMy MOHUMAHWIO, SHOOTEHHAs KaTaTOHMS UM, B Y3KOM CMbICTE, KaTaTOHMYECKWIA CUHAPOM, SIBMSETCS rpynmnon
MOTOPHBbIX HapYLUEHW C NONMMOPHO 0BONOYKON NCMXOHEBPOIIOMMYECKOro Nopsiaka.

Llenb pa6oTbl — pa3paboTka NatoMopdo3-aAanTMpoOBaHHOMO KIMHUYECKOTO anroputMa AnddepeHLnansHon AnarHocTuki
3HLOreHHOW KaTaToHWN.

Matepuanbl u metogbl. O6cnenoBaHo 236 naumeHToB 3anopoxckon 0bnacTHoM neyuxmatpuieckon 6onbHUUbI. MaumeHTsl
ObIN pa3aeneHbl Ha rpyNMbl B CBSA3K C UX NCUXUYECKMMU PACCTPONCTBAMM:

— OCHOBHasi rpynna: GonbHbIE C 3NeMEHTaM1 SHLOTEHHOM KAaTaTOHWMW B CTPYKTYPE PasnnyHbIX KITMHUYECKIX (hOpM LLIN30CPEHIN
(144 GonbHbIX);

—rpynna cpaBHeHust Ne 1: 69 nauMeHTOoB C NO3AHMMU HEMPOTPOMNHLIMM 3dhdpekTammn HerlponenTuieckon Tepanum (MHIHT);
— rpynna cpasHeHust Ne 2: 103 6onbHbIX C KaTaTOHOMOPGHBIMU AUCCOLMaTUBHBIMK paccTporicteamu (KOP);
—rpynna cpaBHeHnst Ne 3: 90 60mbHbIX C OpraHU4eckUMM KaTaToHudeckumm pacctpoiicteamu (OpKP).

Pesynbratbl. Vcnonb3oBaHue knnH14eckol wkanbl byla—PpeHcuca B ka4ecTBe MHCTPYMEHTa KIMHUYECKOro aHanuaa u cta-
TUCTUYECKOTO UCCNEe0BaHUs Pe3yNnbTaToB B paMKax ABOWHOIO NocneaoBarensHoro aHanuaa A. Banbaa (MoanuummpoBaHHoro
E. B. [y6nepom) npuBeno k cospaHuio anroputma auddepeHupmanbHon AnarHOCTUKW SHOOTEHHO KaTaToHWKW, KOTopasi BKIKOYaeT
B cebs 3 wara npumeHeHus «LLkanbl pasnuyenns sHaoreHHow katatoHnmy («LLIPOK»).

BbiBogbl. PaspaboTaHHas Lkana UMeeT psify KaTeropuasbHbIX OTIIUYMIA OT CYLLECTBYHOLMX aHaMOoroB, NPeXxAe BCEro B CUIly
CNEeLNMUKI KIMHUKO-AUCKYPCUBHBIX KOMMO3ULMIA C UCTONb30BaHNeM MapKepoB U AUCKBANUULMPYIOLLMX COCTOSIHWIA. Ypo-
BEHb BamNMIHOCTW: UCTUHHO MOMOXKUTENbHBIE PE3yNbTaThl AUarHOCTUKM (HyBCTBUTENBHOCTL) = 94,43 %, ncesgooTpuLaTesb-

Hble = 5,56 %, UCTWHHO oTpuLaTenbHble (cneumduyHocTb) = 90,00 %, ncesgononoxutensHbie = 10,00 %.

Subject relevance

The process of mental pathology pathomorphosis (PM)
leads to polymorphism of its clinical manifestations and,
as a consequence — to difficulties in identification and
differential diagnosis. The solution to this problem is in
the adaption of diagnostic methodology to clinical realities
by including into their structure instruments formed basing
on PM factors and trends [18-22].

In this perspective, the most prominent example is en-
dogenous catatonia (EC), which in the academic tradition
conventionally is affiliated with the form of schizophrenia
with the same name. According to the classical under-
standing, EC, or, in the narrow sense — catatonic syndrome
(CS), is a group of intermittent motor disorders, arranged
with polymorphic shell constellation of neuropsychiatric
manifestations [1,2,19-22].

With psychiatric diagnosis formalization degree in-
censement, as a result of adaptation to the requirements
of evidence-based medicine, which is typical of the inter-
national psychiatric discourse of XXI century, diagnostic
algorithms that provide specialized diagnostic scales have
been established in clinical practice, including: Rosebush
and colleagues scale (1999), The Modified Rogers Scale
(MRS, 1991), Bush-Francis Catatonia Rating Scale
(BFCRS, 1996), Northoff Catatonia Scale (NCS, 1999),
Catatonia Rating Scale (CRS, 2008). Analysis of scales
above finds lack of signs that are specific to EC structure,
contamination of diagnostic positions and replication of
same phenomena. That leads to discursive heterogeneity
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and artificial etiopatogenetic homogenization, without any
formal system of adaptation to EC PM [3-15].

In this regard, the development of PM adapted diag-
nostic tool for EC differentiation is an urgent task of modern
clinical psychiatry.

The aim of this study is to develop pathomorphosis
adapted clinical algorithm of endogenous catatonia diffe-
rential diagnostics.

The research design and basic features
of contingents and methods

453 patients struggling catatonia and behavior disorders
of different genesis have been examined on the basis of
the Zaporizhzhia Regional Psychiatric Clinic. For further
examination 236 patients were chosen by prevailing criteria
(primarily by the nosology). All the patients have been
hospitalized in stable somatic state due to psycho-somatic
examination. The duration of the disorder takes from 5 to
30 years. The average age of patient was approximately
34 years.

Patients were divided into groups due to their mental
disorders:

— core group: patients with elements of endogenous
catatonia in the structure of different clinical form of schizo-
phrenia (there are 144 patients in this group);

— comparison group # 1: 69 patients with late neuro-
tropic effects of neuroleptic therapy (LNENT);

— comparison group # 2: 103 patients with catatono-
morphic dissociative disorders (CDD);
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— comparison group # 3: 90 patients with organic
catatonic disorder (OrCD);

On the stage of testing diagnostic tool sensitivity and
specificity, 30 patients with schizophrenia disorder with
excluded phenomena of catatonic range were included
to the comparison group.

Following research methods were used:

— psycho-pathological method — used for identification
of disorder due to ICD-10 and analysis of its course with
the help of the diagnostic scales (PANSS / Bush-Francis
Catatonia Rating Scale (G. Bush, M. Fink, G. Petrides,
1996) [16,17];

— catamnestic method — analysis of new diagnostic
specificity, determine the effectiveness of the developed
differential diagnostics tool.

— clinical and statistical methods — were used for re-
search results processing and assessment of the results’
authenticity. All calculations were implemented on PC by
dint of SPSS 15.0 and Excel programs from Microsoft
Office 2003 pack. There a designation and arithmetical
mean and variations were conducted for every quantitative
indicator M (s), standardized mistakes of average M + m,
Student’s criterion for quantitative indicators, unified signifi-
cation of statistical probability p, diagnostic value grade (of
diagnostic coefficients (DC) and Kullback’s informativeness
measure (IM)) an a part of A. Wald’s sequential analysis
(modificated by E. V. Gubler). Statistic manipulations of
research results were implemented on PC by Excel pro-
grams from Microsoft Office 2003 pack.

Research results

Comparative analysis of the endogenous catatonia
symptoms occurrence was performed with different re-
presentative of the comparison group, videlicet:

—LNENT [20] (Table 1);

— CDD [21] (Table 2);

—OrCD [22] (Table 3).

With DC and IM calculations by the formulas (E. V. Gub-
ler, 1978);

A
DC = 10|g—A1—; (1)

2

IM = 10lg —21—x 05[A,-A); @)
2

where: DC — diagnostic coefficient;

IM — Kullback’s informativeness measure;

A1 - sign frequency in comparison group # 1;

A2 - sign frequency in comparison group # 2.

Allimportant signs were made into differential-diagno-
stic tables (step 1, 2 and 3 ECDS) and posted in descend-
ing order of informativeness:

Filling scales of clinical forms was based on consistent
observation and registration of psychopathological phe-
nomena, postural and facial features, articulation, content,
emphatic intonational-verbal communication parameters,
neurological stigmas and complex patterns of behavior.

“Yes” mark was put in table in case of the phenomena
presence, “No” mark was put in table in case of phenomena
absence. On filling each line, the amount calculation of DC
has been produced. By dint of mark DC addition, reaching
value of 3 .= +13 or -13, imposed preliminary diagnostic
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Table 1. ECDS, step 1 — form (differentiation of EC and LNENT) [20]

Original research

Sign (mark) Yes No .
negativism (passive) -5.66 +9.05
impulsive actions -6.35 +8.05
echophenomena -6.19 +7.08
retrograde amnesia -8.31 +4.59
paramimia -6.73 +5.27
autoagression -9.13 +3.59
catalepsy -7.02 +4.03
solidification -8.11 +3.20
oneiric -13.75 +1.77
stupor -7.60 +2.62
negativism (active) -7.32 +2.35
stereotyped movements -6.10 +2.68
tremor at rest +6.94 -2.28
autonomic disorders +9.67 -1.35
agression +7.45 -1.58
motor automatisms -5.77 +1.96
mutism -6.03 +1.80
choreoathetosis +6.87 -1.30
dystonia +5.51 -1.33
rigidity -4.43 +0.97
Table 2. ECDS, step 2 — form (differentiation of EC and CDD) [21]
Sign (mark) Yes No P
echophenomena -8.60 +7.52
impulsiveness -5.08 +7.65
autoagression -8.83 +3.56
stupor -8.09 +2.66
negativism -7.58 +2.46
paramimia -4.83 +2.46
tremor +5.71 -1.44
demonstrativeness +5.59 -1.38
stereotypy -3.23 +2.03
autonomic disorders +2.33 -1.69
dyspnea +3.82 -0.98
Table 3. ECDS, step 3 — form (differentiation of EC and OrCD) [22]
Sign (mark) Yes No P
negativism (passive) -5.31 +8.93
impulsive actions -5.74 +7.88
tremor at rest +7.81 -3.20
catalepsy -5.41 +3.73
solidification -6.25 +2.97
paramimia -3.38 +4.19
echophenomena -2.27 +5.05
negativism (active) -4.79 +2.01
oneiric -6.45 +1.48
stupor -4.23 +2.10
mutism -5.22 +1.70
crepuscular disorder +7.81 -0.77
nystagmus +7.81 -0.77
autoaggression -2.65 +2.22
ambivalency -2.45 +2.35
agression +5.92 -0.94
retrograde amnesia -1.68 +1.70
passive submission +0.63 -0.23
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Catatonic Yes
syndrome
(CS)
No
replacement late neurotrophic effects 200 >13 RSEC Yes neuroleptics
with atypical neuroleptic of neuroleptic therapy Step 1 background reception
Yoo <13 2o = 13 No
(" )
including benzodiazepines dissociative spectrum 2oc>13 RSEC Yes the presence
and psychotherapy psyhopatological dicorders Step 2 of psychogenic trigger
- J
doc <13 doc =213 No
( 3
including of neuroprotective ) . 2o >13 RSEC Yes the presence
) organic catatonia o
and nootropics drugs Step 3 of the organic trigger
. J
ZDC =13 zDC <13 No
neurological
and medico-genetic [ other conditions ] [ endogenous catatonia ]
examination

Fig. 1. Protocol of differential diagnostic of EC based on ECDS, steps 1-3.
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conclusion of belonging psychopathological disorders to
LNENT, CDD and OrCD (if 3 .. = +13), or to primary (en-
dogenous) catatonia (if 3 . = -13), which has confidence
level = 95 % (p = 0.05). Reaching value of 3 .= + 20 or
-20 imposed a final diagnostic conclusion, which has con-
fidence level = 99 % (p = 0.01). If higher confidence level
is needed, process of phenomena education continues
until reaching value y .= +30 or -30 appropriate = 99.9 %
(p =0.001) confidence level.

There is a protocol of differential diagnostic of EC
based on ECDS, steps 1-3 (Fig. 7).

The analysis of the developed protocol of differential
diagnosis has been performed. Taking into account spe-
cificity of views on the discuss on the identification of psy-
chomotorical and behavioral disorders of catatonic range
double check in 2 vectors of the sensitivity and specificity
of new diagnostics tool was made on anonymized and
randomized contingent (sensitivity analysis) and on 30 pa-
tients of psychiatric hospital excepted catatonic semiotics
(specificity analysis). These 2 vectors are:

1) formal competence (for clinical-statistical indicators
of sensibility and specificity of ECDS protocol to diagno-
sis, obtained by verified diagnostic protocol — BFCRS):
sensibility = 84.03 % (121 of 144 anonymized and rando-
mized comparison group), specificity = 83.33 % (25 of 30
patients with excluded by dint of BFCRS catatonic
symptoms);

2) discursively-native competence (for clinical-statistical
indicators of sensibility and specificity of ECDS protocol
to diagnosis, obtained by council of competent specia-
lists: sensibility = 94.43 % (121 of 144 anonymized and
randomized comparison group), specificity = 90.00 %
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(25 of 30 patients with excluded by dint of consensus
catatonic symptoms).

Using of designed protocol allowed reaching the level
of true positive results (sensibility) = 94.43 %, pseudo-
negative = 5.56 %, true negative (specificity) = 90.00 %,
pseudo-positive = 10.00 %.

Conclusions:

1. There differential diagnostic properties of clini-
cal-psychopathological semiotics signs were revealed
and analyzed in EC, LNENT, CDD and OrCD patients.
Values of DC and IM were calculated. Reliability analysis
of differences and IM values allowed separating valid signs
for syndromic accessory of catatonia differential.

According to the methodology of diagnostic decision
reliability for probability level attainment 95 % (p = 0.05),
threshold } . —is a constant = 13, for reaching probability
99 % = 20, for reaching probability 99.9 % = +30:

—ify,.<-13,-20 and -30 psychopathological semiotic
complex with probability 95%, 99% i 99,9% respectively,
it speaks in favour to EC;

—ify . <*13, +20 and +30 psychopathological semio-
tic complex with probability 95%, 99% i 99,9% respectively
speaks in favour to CDD, OrCD and LNENT;

—intherange -13 <} .<+13 - conclusion should not
be considered reliable, because wherein p > 0.05.

2. All important signs were made into differential-di-
agnostic tables and posted in descending order of infor-
mativeness ), All the valid and discursively-native marks
were used in based on three-step realization algorithm
ECDS protocol. Designed scale allows making a diag-
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nostic decision of relatively psychopathological disorder
to EC, LNENT, CDD or OrCD on any reliability level:
95 % (p = 0.05), 99 % (p = 0.01) or 99.9 % (p = 0.001).
Based on the designed scale EC differential diagnostic
protocol has been formed. Using of designed protocol
allowed reaching the level of true positive results (sensi-
bility) = 94.43 %, pseudo-negative = 5.56 %, true negative
(specificity) = 90.00 %, pseudo-positive = 10.00 %.

Designed scales have a number of categorical dif-

ferences from existing analogues, foremost by virtue of
specificity of clinical-discursion compositions of using
marks and disqualified conditions and excluding pheno-
mena spectrum availability.
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Computer automatic diagnostic (CAD)/classification of videoimages is actual for laparoscopic surgery. Such CAD is supposed
to explore intraoperatively for support surgeon decisions.

Aim: to evaluate the effectiveness of the CAD systems developed on the basis of two classifiers — HAAR features cascade and
AdaBoost for the detection of cirrhotic and metastatic damages of the liver.

Materials and methods. The development of CAD was based on training of HAAR features cascade and AdaBoost classifiers
with images/frames, which have been cropped out from video gained in the course of laparoscopic diagnostics. RGB frames which
were gamma-corrected and converted into HSV have been used for training. Also descriptors were extracted from images with
the modified method of Local Binary Pattern (LBT), which includes data on color characteristics ("modified color LBT”—MCLBT)
and textural ones for AdaBoost classifier training. 1000 positive images along with 500 negative ones of both types of pathology
were used for training. After cessation of training the tests were performed with the aim of the estimation of effectiveness
of recognition. Test session images were different from those ones which have been used for training of the classifier. Test
control sessions were performed with trained classifiers with 319 frames containing cirrhotic and 253 frames with metastatic
deteriorations in liver tissue. 365 frames with the absence of mentioned pathology were used as a control group — practically
healthy liver state.

Results. Classification of test video-images revealed that the highest recall for cirrhosis diagnostics was achieved after training
of AdaBoost with MCLBT descriptors extracted from HSV images — 0.655, and in case for metastatic damages diagnostics — for
MCLBT gained from RGB images — 0.925. Hence developed AdaBoost based CAD system achieved 69.0 % correct classification
rate (accuracy) for cirrhotic and 92.7 % for metastatic images. The accuracy of Haar features classifier was highest in case
of metastatic foci identification and achieved 0.701 (RGB) — 0.717 (HSV) values.

Conclusions. Haar features based cascade classifier turned to be less effective when compared with AdaBoost classifier trained
with MCLBT descriptors. Metastatic foci are better diagnosed when compared with cirrhotic liver deterioration with the explored
approaches to digital images classification.

E¢eKTuBHiCTb aBTOMaTM30BaHOi AanapOCKONiYHOi AlarHOCTUKH
NaToAOriUHOro CTaHy NeviHKK Npu 3acToCyBaHHI Pi3HUX METOAIB Khnacudikauji
uudpoBUX 306parkeHb

A. M. basisitos, H. B. KpectoH, A. b. bByauHoBcbkuit, M. P. basisitos, A. B. AsiLeHKo,
M. C. TopneBcbkui, T. B. Mpubonoseub, K. A. BipHIok

Komn'totepHa aBTOMaTtn3oBaHa giarHoctuka (KAL) knacudikauisi BineozobpaxeHb € akTyarnbHO B anapocKoniyHii Xipyprii.
MogibHa KA nepenbayaeTtbes 4O BUKOPUCTAHHS BMNPOAOBX BUKOHAHHS NManapoCKONiYHOrO BTPYYaHHS 3 METOK MiATPUMKM
YXBaneHHS! PiLLIEHHS Xipyprom.

Meta po60otu — ouiHuTh edbekTvBHiCTb KALL W0 cTBOpEHi Ha 6a3i ABOX knacudikaTopiB: kackagHoro Knacudikatopa 03Hak
Xaapa Ta AdaBoost nig Yac 4iarHOCTUKM LMPOTUYHMX 3MiH NEYiHKM Ta METacTaTUYHOrO i ypaxeHHS.

Martepianu Ta metoau. CtBopeHHs KA[ 3aiiicHIi0Bany LNSXOM HaB4aHHS KackaaHoro knacudikatopa o3Hak Xaapa Ta AdaBoost
306paxeHHsMW/Kagpamu, KoTpi Bynn BUnyYeHi 3 Bigeopsay, Lo OTpMMarnu fig Yac nanapockonivyHoi AiarHOCTUYHOT NpoLeaypu.
Kagpw, wo otpumani B RGB dhopmari Lwkanu konbopie, 06pobnsnm 3a 4oNOMOror rama-KopekLii Ta TpaHchopmyBanm y Lwkasny
HSV, nicns yoro obuaga Tvnu kaapie BUKOPUCTOBYBaMM A1 HAaBYaHHS. 3a [OMOMOro MOAUMIKOBAHOTO METOAY JTOKaNbHUX
6iHapHux naTepHis (LBT), koTpuid BKNKOYAB NOKa3HMKK KOMIPHOCTI («MoaudikoBaHWiA 3a konbopom LBT» — MCLBT), a Takox
XapakTepuUCTUKV TEKCTYPU, BUSHAYaNM AeckpunTopm Ans HaB4aHHs AdaBoost knacudikatopa. 3aranom ans HaB4aHHs KOXHOTo
knacudikaropa BukopuctoBysany 1000 306paxeHs i3 ninTBepmxeHumm giarHosamu Ta 500 — 3 IXHBOH BiCYTHICTHO AN KOXKHOT
chopmm natonorii neviHku. [Micns 3aBepLUeHHst HaBYaHHS BUKOHYBamnW KOHTPOSbHE TECTYBaHHS! Ta BU3HAYanu eeKkTUBHICTb
[AiarHOCTVKV Bia3HayeHx knacudikatopis. Mpu LbOMY A58 TECTYBaHHS BUKOPWUCTOBYBarM 300paxeHHs, KOTpi He 3aCTOCOBYBau
nig vac HaB4aHHS: 319 306paxeHb LIMPOTUYHO 3MiHEHOT Ta 253 300paxeHHs METACTaTUYHMX 3MiH NMOBEPXHI NEYiHKM, a TaKoX
365 306paxeHb NeviHky 6e3 NaTonoriyHNX 3MiH.

Pesynbrat. KoHTpOnbHe TecTyBaHHs 3acBigumno, Lo HaMBULLMM MOKa3HWK MOBHOTW AiarHOCTVKW LMPO3y NeviHku 6yB npu
BukopucTaHHi AdaBoost knacudikatopa, koTpuin 6yno Hae4eHo 3a fonomoroo MCLBT-geckpunTopis, WO OTpUManu 3 kaapis
y HSV copmari — 0,655, a Takox nig Yac 4iarHOCTVKM METacTaTUYHOrO YpaxeHHs! NeviHku — npu BukopuctaHHi MCLBT-ge-
cKkpunTopIB, WO opepxanu 3 kagpis y RGB dopmari — 0,925. O1xe, KAl Ha ocHoBi AdaBoost knacudikatopa aae MOXIMBICTb
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e(heKTMBHO AiarHoCTyBaTV LMPOTWYHI 3MiHU B 69,0 % Ta meTacTatniHe ypaxeHHs — B 92,7 % Bunaakis. KopekTHa giarHocTuka
3a A0NOMOrOH0 KrnacudikaTopa Ha OCHOBI 03HaK Xaapa byna HalBULLIOK Y BUNaAKY AiarHOCTVKM METACTaTUYHOIO YPaXeHHs Ta
cranosuna 0,701 ta 0,717 nig yac HaB4aHHs 3 BukopucTaHHaM RGB i HSV dopmarie 306paxeHb BianosigHo.

BucHoBku. Knacvidikatop Ha 0CHOBI 03Hak Xaapa € MeHLL e(heKTUBHUM MOPIBHAHO 3 Knacudikatopom AdaBoost, Lo HaB4eHuI
3a MCLBT-geckpuntopamu nig Yac BUpiLLEHHS MMTaHb aBTOMAT30BAHOI AiarHOCTUKM CTaHy NeviHkK. 3a oNoMoroto knacudika-
TOpiB, KOTPi 3aCTOCOBaHi, METACTaTUYHE YPaXKEHHS [iarHOCTYETbCSA ePEKTUBHILLE MOPIBHAHO 3 LUPOTUHHUMI 3MiIHAMW NEYIHKM.

3¢ PeKTUBHOCTD aBTOMaTM3MDOBaHHOﬁ AaHaDOCKOHM‘IeCKOﬁ AWArHOCTUKHU NaToOAOrMu
neyeHu NP1 UCNOAb30BAHWUMW Pa3HbIX METOAOB KAacCUPUKaLUK LUPOBLIX u306pa)|(e|-mv”|

A. H. basasuTos, H. B. KpectoH, A. b. byauHoBckui, H. P. Bas3uTtoB, A. B. AsiLLeHKo,
A. C. TopneBckui, T. B. Mpubonosel, E. A. BUAHIOK

KomnbtoTepHas aBTomaTuampoBaHHas gnarHoctvika (KAL)/knaccudmkaums Buaeon3obpaxeHnii SBNSeTCs akTyanbHow B nana-
pockonuyeckoi xupypriu. Mogo6Hele KALL vcnonbaytoTes MHTpaonepaLyoHHO BO BpEMSt NanapoCcKonYecKoro BMeLLaTenbCTaa
ANS NOAAEPKKA NPUHSATUS PELLEHNIA XMPYProM.

Llenb pa6otbl — oueHNTb adhdpekTBHOCTL KALL, co3naHHbix Ha 6ase AByX knaccuuKaTopoB: KackagHoro knaccudmkatopa
npu3HakoB Xaapa 1 AdaBoost npu anarHoCcTyKe LMpPOTUYECKVX U3MEHEHWI NEYEHN 1 €€ MeTacTaTMYeCcKoro NopaxeHus.

Marepuansi n metoabl. Cosaanne KA npoeoamnock NyTém obyyeHns kackapgHOro KraccudumkaTtopa npuaHakoB Xaapa u
AdaBoost nsobpaxeHnsmu/kagpamu, kotopele Obinn nony4eHsbl M3 BUAEOPSAA, 3aperncTpMpoBaHHOO BO BPEMS Nanapocko-
nUYeckon auarHoctmyeckon npouenypbl. Kagpel, nonyyenHsle B RGB chopmate wkanbl LBeTHOCTU obpabatsiBany nyTém
ramMmma-KoppekLum n TpaHcopmmpoBanu B wkasy HSV, nocrie yero oba Tuna kagpos npumMeHsny Ans obydeHust. C nomoLLbto
MOANMULMPOBAHHOTO MeTOAA NOoKanbHbIX GUHapHBLIX NatTepHoB (LBT), koTopblit BkMtouan nokasatenu LBETHOCTH («MOau-
uumMpoBaHHbIn No LetHocTn LBT» — MCLBT), a Takke XxapakTepucTuku TEKCTYpbI, ONpeaensny AeCKpUnTopbl, KOTOpbIMU
nposoaunyu obyveHne AdaBoost knaccudukatopa. B Lenom ans obyyeHns kaxagoro knaccudmkatopa ucnonbaosany 1000
1300paxeHnii C NOATBEPXAEHHbIMM AnarHo3amm u 500 — ¢ Ux OTCYTCTBMEM AN Kaxaon hopmbl natonorum neveHu. Mocne
OKOHYaHWS 0By4eHNs NPOBOAUMM KOHTPONbHOE TECTUPOBaHME W ONpeaensny apheKTUBHOCTb ANArHOCTUKA NPUMEHEHHBIX
knaccudmkaTopos. [pu 3TOM ANs TECTUPOBAHWS UCTONb30BaNM N306paXeHust, KOTOpbIE He MPUMEHSNNCE BO BpEMS! 00y4eHus:
319 n3obpakeHnin LUPPOTUYHO M3MEHEHHOM M 253 N300paXeHNst METAacTaTUYECKUX M3MEHEHNIA MOBEPXHOCTM NEYeH!, a Takke
365 1306paxeHunin neveHn 6e3 NaTonormiecknx U3MeHeHUN.

Pesynbratbl. KOHTpOnbHOE TECTUpPOBaHME Nokasaro, 4To Hanbonee BbICOKUM MokasaTenb NOMNHOThl AUarHOCTUKM LMppo3a
neyeHn 6bin npw ncnons3osaHum AdaBoost knaccudmkartopa, kKoTopbii 06ydeH ¢ nomoLbio MCLBT-geckpunTopos, nosyyeH-
HbIX Npy 0bpaboTke kagpos B HSV copmate — 0,655, a Takke Npu AnarHocTMke METACTaTUYECKOro NOPaXXeHNs NEYEeHN — Npu
ncnonb3oBaHum MCLBT-geckpunTopos, nomnyyeHHbix npu obpabotke kagpos B RGB dopmare — 0,925. Takum o6pasom, KA
Ha ocHoBe AdaBoost knaccudumkatopa no3BonseT apdeKkTMBHO AMarHOCTUPOBaTL LMppoTUYeckue nameHeHns B 69,0 % u
meTacTatudeckme nopaxenus — B 92,7 % cnydvaes. KoppekTHas gnarHocTuka ¢ npuMeHeHeM knaccudukatopa Ha OCHoBe
npuaHakoB Xaapa bbina Hanbonee BbICOKOW B Cry4ae AMarHocTuku metactasos u coctaensna 0,701 n 0,717 npu oByyeHnm ¢
npumeHexnem RGB n HSV dopmatoB n3obpaxeHuii COOTBETCTBEHHO.

BbiBoabl. Knaccudgukarop Ha ocHOBe Npu3HakoB Xaapa MeHee 3pekTUBEH B CpaBHeHUM ¢ knaccudmkatopom AdaBoost,
KoTOpbIV 0Byyanu ¢ nomoLbto MCLBT-geckprnTopoB nNpu peLLeHnm BONpOCOB aBTOMATU3MPOBaHHOM ANArHOCTVKY COCTOSIHUS
neyeHn. C NoOMOLLbIO MPUMEHEHHBIX KNACCUUKATOPOB METACTATUYECKVE UBMEHEHUS AMarHOCTMpYtoTCs Bonee adpdhekTnBHO
B CPABHEHUU C LIMPPO30M MeYEHM.

Computer automatic diagnostic (CAD)/classification
of videoimages is actual for minimal invasive abdominal
surgery and endoscopy [1-5]. CAD systems are intensively
developed for tracking laparoscopic instrumentation [6],
identification of zones of pathology [4,7,8] and the diminu-
tion the risk of damage of healthy tissues [2]. Thus, A. La-
hane et al. [2] used series of computer vision algorithms to
track surgical instruments and coarse location of the cystic
artery. ltindicates the possibility of an injury to the cystic ar-
tery by automatically detecting the proximity of the surgical
instruments with respect to the cystic artery [2].

Some peculiarities were stressed for video-laparo-
scopic images automatic classification [5]. Thus, authors
pointed on the absence of tangible differences in elements
of images as a result of rather high level of noise and lack
of lightness. Besides, another obstacle, which complicates
the CAD is confined to high variability of the shape of ob-
jects, which are searching for. Also the majority of pixels
contain prevalently red color hues, which reduced their

Pathologia. Volume 14. No. 2, May-August 2017

informative significance. The quick change of the angle
of object along with changes of their illumination and
specular reflections significantly impact on the result
of automatic recognition [5]. Hence, the usage of gam-
ma-correction in the course of preprocessing of primarily
gathering information, which permits to identify relations
between quantitative pixel characteristics and their actual
brightness is justified [4].

Taking into consideration the necessity of fast
working of algorithm for video-data analysis, it is rea-
sonable to explore classifier based on Haar-features
cascade [6]. Haar features system first time proposed
by [9] for face recognition was described in details in a
lot of works, including those ones devoted to tracking
of laparoscopic instrumentation [6]. Exploration of Haar
features presumes the investigation of the sum of pixels
intensity after broking initial image into rectangular tile
regions or windows [6]. Hence, exclusion the process
of analyzing each pixel of an image separately saves
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the time for analysis and makes the process of recogni-
tion congruent with the flowing of videoframes. For each
window the sum of pixel intensities in adjacent windows
is calculated and the difference is taken between those
regions and the window in question. Obtained difference
is indicative for the classification of the target window
which is necessary for the comparison of gained data with
those ones presented in the library specially composed
for the training of the Haar cascade classifier. Hence,
critical step for gaining results is confined to the correct
creation of the library of Haar-features which provides with
maximal versions of divergent appearance of pathological
process in target zone.

The training of Haar features based cascade needs
a lot of time which might be measured in months when
tens of thousands of images are used [6]. That is clear
disadvantage of the method and it is hard to avoid it as
far as increasing the number of images is proportional to
the effectiveness of diagnostics [6].

We have chosen the two versions of pathology with
relatively low for the CAD — suspicion of focal metastatic
damage of liver and suspicion of cirrhotic deteriorations
of the liver. Such an approach permits to minimize the size
of zone of interest as well as to avoid to some extent
the drastic visual variability of pathological appearance.
Besides, we hoped to get most informative and few/least
numerous descriptors of texture, color and shape of patho-
logical zones.

Texture features extracted from pathological endome-
trium were different from normal one, and were characte-
rized by lower image intensity, while variance, entropy and
contrast gave higher values [4]. Thus, for the hysteroscopic
images the heightened mediana of grey scale is clearly
identified and along with more homogenous and less
contrast might be treated as informative differential index
for normal state identification [4]. That is why we decided
to use both color and texture features for training Haar-
features based classifier. Besides, as an alternate to Haar
features-based classifier we have explored AdaBoost
classifier trained with minimal number of descriptors gained
from Local Binary Pattern (LBP) method application. The
classical method of LBT manipulates with grey scale
of color and ignores other colors information. Instead
of the modified LBT method, which includes data on color
characteristics (modified color LBT — MCLBT) [11,12] was
used in the present investigation for gaining color and
texture descriptors [3,13].

The main aim of this work was to work out and to
compare the effectiveness of CAD based on Haar-fea-
tures cascade classifier with AdaBoost — based CAD and
which were trained to distinguish between normal and
pathological state of liver being damaged with metastases
or cirrhosis.

Materials and methods

The next steps were performed in the course of collecting
data and their analysis:

— Calibration of digital camera, which included white
balance and conversion of color scale into digital code; that
was performed in accordance to instructions of camera’s
manufacturer;

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

— The frontal position of the object which was under
inspection with deviation from right angle up to 15+ 5° and
distance to visualized zone from 3 to 5 cm was used [4];
those images which have been gotin a such a fashion were
used for both CAD system training and testing;

— There is no documentation for OpenCV that de-
scribes what size the positive samples should be scaled
to. Some tutorials suggest using sizes around 20 x 20
or pixels for face recognition or 24 x 24 pixels for polyps
endoscopic diagnostics [7]. In our investigation those
zones which have been of interest from diagnostic point
of view have been identified off-line with their size 60 x
60 pixels and used for training of classifier; in the course
of laparoscopic intervention the speed of video frames
was modified via using the low frequency filter and size
ofimage was artificially modified from 30 x 30 up to 60 x 60
pixels, which was necessary for optimizing classificatory
performance.

— Gamma-correction performing of gained image with
the recalculation of gamma-coefficient;

— Conversion of RGB scale into HSV one; such a
conversion was justified by orientation of Haar features
on the estimation of the intensity of pixels;

The OpenCV library contains a built-in function for
developing this library via Haar feature classifiers [10].
We have used the next OpenCV modules in our work:
1) OpenCV_core — for basic calculations, generation
of pseudorandom numbers, XML import/export e. c.;
2) OpenCV_imgproc — images processing; 3) OpenCV_
highgui — simple Ul, upload/storage of images and video;
4) OpenCV_ml — methods and models of adaboost trai-
ning; 5) OpenCV_video — movement analysis and tracking
(optical stream, templates of movement, background abo-
lishing; 6) OpenCV_objdetect — detection of the objects
on images (Haar, HOG e. c.); 7) OpenCV_calib3d —
camera calibration.

— Training to Haar features, using both RGB and
HSV images.

— Training AdaBoost classifier with MCLB templates
[14]; in both cases key features, which were used, were
confined to mean, entropy, contrast, homogeneity and
eXcesses.

— Results of classification were stored at data base
which permitted to perform additional analysis later on.

All the laparoscopic videos were got with laparo-
scopic camera with 5 mm aperture diameter “Carl Storz
Tricam Camera (Carl Storz, Germany) during 2011-2016
years. That camera had the analogous input (PAL 475
horizontal lines) and incoming signal was digitalized with
the pixel density of 720 x 576 and capture was made with
video capture card “averMedia HD capture Studio 203"
(Avermedia, France) and presented at CAD interface
(Fig. 1).

Criteria (both technical and medical), which have been
used for the inclusion were the next: documented digital
camera calibration made in accordance to the manufac-
turer instruction; the average severity of patient’s state
and approving of diagnoses by results of clinician and
laboratory and instrumental investigations.

Features extraction and classifiers training. Being
applied to RGB scale MCLBT calculates LBT for R and G
channels of normalized RGB color space [11,12].
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The more stable data were provided with RGB—-MCLBT
under different conditions of illumination intensity as far
as after normalization the invariant state of “R” and “G”
channels was achieved.

The texture characteristics calculation using HSV —
MCLBT was performed via recalculations on Hue chan-
nel, which was invariant with regard to illumination and
saturation variability. For LBT calculation the radius of 1.5
and 12 pixels was applied [12]. The pertinent pattern was
created for each of scale vector, as a result and the cha-
racteristic vector was determined for templates of MCLBT,
which included mean, entropy, contrast, homogeneity and
excesses.

For the training of classifiers 32 laparoscopic video-
images patients with metastatic liver damage and 35 with
cirrhosis were used as “positive” ones (Fig. 2). Also for
the classifier training 40 videos gained from normal liver
surface were used as a control - “negative” images. Each
video was classified in accordance to final diagnoses,
which have been proved with clinical and instrumental
methods of diagnostics or/and with histological data.
Hence, in all the cases training was performed retro-
spectively.

Each video contained 2500-3000 frames, among
which manually those ones for teaching and testing col-
lections were verified, cropped out and storage.

For the classifiers training the next parameters were
explored:

— False positive rate f = 0.3;

— Windows with the size of frame as 60 x 60 pixels;

— Number of positive images — n = 1000 for each
pathology;

— Number of negative images — n = 500.

After cessation of training the tests were performed
with the aim of the estimation of effectiveness of reco-
gnition.

Test session images were different from those ones
which have been used for training of the classifier. Test
control sessions were performed with 319 frames contain-
ing cirrhotic and 253 frames with metastatic deteriorations
in liver tissue. 365 frames with the absence of mentioned
pathology was used as a control group — practically healthy
liver state.

Statistical procedures. To assess the performance
of our classifiers, we use the measures precision, recall
and F-score [7].

Precision measures the fraction of the detected-posi-
tive instances, which are true-positive:

Precision = TP/ (TP + FP).

TP is the number of true-positive instances, FP is
the number of false-positive instances.

Recall is the fraction of all true-positive instances,
which are also detected positive. The formula for calcu-
lating the recall is:

Recall=TP /P.

P is the number of positive instances.

F-score (also F-measure or F1-score) is the harmonic
mean of precision and recall. It is thereby a combination
of these two measures in a single number.

Pathologia. Volume 14. No. 2, May-August 2017
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Fig. 1. Interface of the CAD software.

Fig. 2. General scheme on the CAD working. With the squares “zones of interest” are automatically
defined and tracked.

F =2 * Precision * Recall / (Precision + Recall).

In several sections, the measure accuracy is used as
well. Accuracy is the proportion of correctly classified items
out of all the items classified.

Accuracy = (TP + TN)/ (TP + TN + FP + FN).

TN is the number of true-negative, FN is the number
of false-negative instances.

Results

Gained data revealed that the effectiveness of diagno-
stics of cirrhosis was lower than diagnostics of metastasis
independently of type of frames which have been used
for training (Table 1). The highest recall for cirrhosis
diagnostics was registered after training with MCLBT
obtained from HSV converted images — 0.655, while for
metastasis diagnostics recall for RGB — MCLBT was higher
than for HSV — MCLBT — 0.925 and 0.913 respectively.
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Table 1. Detector performance of HAAR features-based and AdaBoost classifiers trained with different types of images

Classifier Frames type True positive  True negative  False positive  False negative Precision Recall F1Score  Accuracy
used for training

Cirrhosis

Haar-features cascade RGB 133 225 140 186 0.487 0.417 0.450 0.523
HSV 162 202 163 157 0.498 0.508 0.503 0.532

AdaBoost MCLBT (RGB) 206 280 85 113 0.708 0.524 0.602 0.711
MCLBT (HSV) 209 263 102 110 0.672 0.655 0.663 0.690

Metastasis

Haar-features cascade RGB 166 267 98 87 0.629 0.656 0.642 0.701
HSV 173 270 95 80 0.645 0.684 0.664 0.717

AdaBoost MCLBT (RGB) 234 339 26 19 0.900 0.925 0.912 0.927
MCLBT (HSV) 231 327 38 22 0.859 0.913 0.895 0.903

Nevertheless for both types of pathology MCLBT-based
methods permitted to get better diagnostics results in
comparison with the based on RGB and HSV images
training of classifier.

The presence of rather low level of true positive results
of diagnostics in case of training with RGB and HSV imag-
es independently of type of pathology should be stressed
(Table 1). Further extraction of features and training with
corresponded templates permitted to increase number
of true positive results of diagnostics along with reduction
of false negative results. Thus, the net increase of true
positive diagnoses in case of MCLBT usage for training
pertained to training with both RGB and HSV images was
from 1.3 up to 1.5 times for both pathology, while decrease
of false negative diagnoses was from 1.65 (RGB) to 1.42
(HSV) for cirrhosis and reduction of false negative diagno-
ses achieved from 4.57 times (RGB) to 3.64 times (HSV).

Discussion

Hence, gained data are in favor for the rather high effec-
tiveness of automatic diagnostics of liver pathology with
the created CAD.

Meanwhile, it was mentioned that only Haar-like
feature based classifier is not enough to be a strong
object classifier as far as it needs prolonged recalculation
of features for robust detection of image [6]. Our results
also have revealed that training with RGB and HSV images
was less effective for proper diagnostics, especially in case
of cirrhotic deteriorations detection. That might be a sign
of rather weak potential of HAAR features based classifier
for the correct recognition of suspected pathology. Thus,
work performed by [7] which was devoted to automatic
diagnostics colon polyps via endoscopic images analysis
revealed that usage of Haar-features or Histogram of ori-
ented Gradients based detectors were weak for reliable
colon polyps automatic detection. Much more effective
was an approach based on Global image feature such
as Joint Composite Description, which permitted to gain
precision of diagnostics of 93.3 % and weighted average
recall of 98.5 %. Main reasons for not satisfactory results
were the enormous variety of appearance of such lesions
and their orientation. It should be noted that both factors
are not so important and are rather well controllable in
the course of laparoscopic intervention. That justifies our
efforts in the direction of improving effectiveness of diag-
nostic which is based on Haar-features detectors.
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Training with modified templates of both RGB and
HSV images and minimal MCLBT derived descriptors
substantially improved results of classification performed
with AdaBoost classifier. Thus, MCLBT descriptors which
were got both from HSV and RGB images permitted to
reduce number of false negative diagnoses from 3.64 times
to 4.57 times when pertained to the results of diagnostics
of metastatic liver damage after training with only HSV
or RGB - derived HAAR features correspondently. Less
pronounced reduction was observed in case of diagno-
stics of cirrhosis — from 1.2 (HSV) to 1.65 (RGB) times.
At the same time increasing the number of true positive
diagnoses was more modest and raised up to from 1.3
to 1.5 times for both cirrhosis and metastases. A little bit
better results gained with RGB images to some extend
correspond with data after [15]. Authors showed the prefe-
rence of RGB images for tissue classification, when used
with widely applied feature descriptors and that combining
the tissue texture with the reflectance spectrum improves
the classification performance.

Hence, more pronounced improvement — reduction
of false negative results points on meaningful role played
by extracted features and used templates for classifier
training. Despite main advantage of Haar features based
classification, namely — small amount of data used for
the machine learning process as well as avoiding overfitting
of trained classifier [7], the exploration of MCLBT-based
training of AdaBoost should be recognized as more
effective for laparoscopic CAD of liver state. This result
does not exclude principal possibility of high effectiveness
of cascade classifier trained with MCLBT descriptors as
well and AdaBoost trained with Haar descriptors [3,11].

Today we have no strict recommendations on the pro-
tocol of automatic classification of laparoscopic video-
images. Meanwhile, being based upon delivered data
it is reasonable to use MCLBT descriptors for AdaBoost
classifier training for resolving problems of automatic
diagnostics in laparoscopic surgery.

Conclusions

1. The CAD of laparoscopic images based on the Ada-
Boost classifier permitted effectively classify cirrhotic
and metastatic deterioration in liver tissue with highest
recall gained with MCLBT from HSV images used for
training — up t0 0.672, and for MCLBT RGB — up to 0.912
correspondently.
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2. MCLBT used descriptors for training AdaBoost
classifier proved to increase the precision, recall, F1 score
as well as accuracy of automatic diagnostics of cirrhotic
and metastatic changes in liver.

Perspectives of future investigations. Itis supposed
to continue training of both classifiers with increased
number of laparoscopic images and with extended forms
of laparoscopy — defined pathology. Also the exploration
of best version of developed CAD is supposed to perform
in operation room.
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Konunyecteo MeTogoB nepronepaLmoHHOro MOHUTOPUHIA NOCTOSIHHO yBenuyuBaeTcs bnarogaps AOCTUKEHUSM COBPEMEHHON
Hayku. OfHaKo yBenuyeHne KonmnyecTsa MOHUTOPUPYEMBIX MOKa3aTenen u BHeAPEHE HOBEMLLNX MOHUTOPUHIOBBLIX CUCTEM
He SIBUNOCH rapaHTOM UCKITOYEHS NePUONEPaLIOHHbIX OCNIOXKHEHUI. CTaHAAPTHbIA MOHUTOPUHT NO3BOIISIET KOHTPONMPOBATH
Havnbonee o6LLMe XxapakTepUCTUKV FOMeoCTa3a BHYTPEHHEN Cpeabl OpraHnama, KoTopble SBASIOTCS NULLb 3ano3aanbimM oTpa-
XEHWEM W3MEHEHWI 3HEPTOCTPYKTYPHON aKTUBHOCTW B Macce KreTok Tena 6omnbHoro. MoaTomMy NpoaomKMTENBHOCTb XKU3HNU
OnepUPOBaHHbIX BOMbHBIX HE JOCTUTAET CPEAHECTATUCTUYECKON AeMOrpaduyeckon.

Llenb paGoThl — yryylleHre pe3yrsTaToB NeYeHis NaLUneHToB ¢ 0CTPOV aBAoMUHANBHOM XMPYPriMieckoil naTonoruei nyTém
npuaaH1s nepuornepaLmoHHOMy 0GEeCeveHIto SHEPTONPOTEKTUBHON HANPaBMNEHHOCTU Ha OCHOBE NEPCOHMMULIMPOBAHHOTO
3HEProCTPYKTYPHOrO MOHUTOPUHTA.

Marepuanbl u metoabl. Pabota BbINonHeHa no peaynsratam U3y4eHnst SHepronpoTEKTUBHOW CMOCOBHOCTW aHeCcTe3nornoru-
yeckoro obecneyeHuns 1 nepronepaLmoHHOR MHTEHCMBHOW Tepanin 317 GONbHBIX C OCTPO abAOMUHANBHOW XUPYPrndecKoi
natonorueii. Ha Bcex aranax aHecTesvornornyeckoro obecrneyeHns NpoBOAMNach oLeHka rmybokon kapTuHbl nokasatenen
KV1CIIOPOAHOrO pexuma, HempsiMoe onpeaeneHne 0CHOBHOTO 0bMeHa, TPaHCMopTa KUCIIopoAa, KUCIIOTHO-OCHOBHOTO, BOAHO-
3MNEKTPONMUTHOTO COCTOSHUS, MOKa3aTenei reMoANHaMUKW U MAKPOLWMPKYTISILMK, ONpeaeneHne HaaéxkHOCTV SHEPTOCTPYKTYPHOM
aktmBHOCTU (OCA), €€ CBOMCTB, PE3ePBOB M BO3MOXHOCTEN ayToperynsauyy. [JononHMTenNsHO Ha OCHOBHBIX NepronepaLyioHHbIX
aranax y 30 60nbHbIX ONpeaensny Mapkepb! uwemum roroHoro moara: 6enok S100 n NSE (HerpoHcneumdunyeckas aHonasa)
B CbIBOPOTKE BEHO3HOW KPOBW METOAOM MMMYHO(EPMEHTHOO aHanm3a.

Pesynbratbl. YcTaHOBMNEHa TECHAs KOPPENALMOHHAS 3aBUCUMOCTb MEXAY PaHHUMU NPOSIBEHWSMM NOBPEXAEHUI HEPOHOB
W KNETOK aCTPOrNM C 3HEProCTPYKTYPHBIMU M3MEHEHUSMU B OpraHn3mMe 6onbHbIX. Hanbonee cunbHas koppensumoHHas B3au-
MOCB$I3b Habntoganack Mexay 3HEProOCMOSISIPHON ayToperyrnsLyeit M ypoBHSIMM MapKepPOB ULEMI ronoBHoro Mo3ra (p < 0,01).
BkroyeHne B BMOMOHUTOPUHT KaK ero KOMMOHEHTa S3HEProCTPYKTYPHO aKTUBHOCTH, €€ CBOWCTB, pe3epBoB, 3 HEKTUBHOCTM
ayToperynsLmuu nossornseT Aaxe B OTCYTCTBUE AOPOroCTOALLMX 1 TPYAOEMKMX UCCIEA0BaHNIA HempocneLumdudeckux 6enxkos
UMETb NPeLCTaBneHre O CTENEHN NOBPEXAEHUS KIIETOK FONIOBHOTO MO3ra.

BbiBoabl. [lononHeHne ctaHaapToB nepuonepalyoHHoro BUOMOHUTOPUHIA ayAUTOM SHEProCTPYKTYpHOW akTuBHoCTM (CA)
MO3BOMUT HE TOMbKO CBOEBPEMEHHO BbISIBMNSATL M3MEHEHWS1 SHEPronpoayKTUBHON CnocoBHOCTM Macchl knetok Tena (MKT)
60rIbHOrO, HO ¥ MOBLICUTH NEepUONePaLMOHHYI0 6e30MacHOCTb MyTEM NPUMEHEHUS ONEpPeXaloLLe TaKTUKA NeYeHus.

MepcoHidikauia nepuonepauiiHoro 6ioMoHiTOpUHTy

0. M. BoviuoBa

KinbKicTb MeTOZIB NepronepaLMoHHOro MOHITOPUHIY MOCTIHO 3pOCTaE 3aBAsIKN LOCSTHEHHSM CyqacHOi Hayku. OfHaK 36inbLUEHHS
KifIbKOCTi MOKa3HWKIB, LLIO MOHITOPYIOTLCS, | BNPOBAKEHHS HOBITHIX MOHITOPUHIOBKX CUCTEM HE CTano rapaHTOM BUKITOYEHHS
nepuonepauininx ycknagHeHb. CTaHAapTHUA MOHITOPUHI A€ 3MOry KOHTPOMOBATW HanbinbLL 3aranbHi XapakTepuCTUKM
rOMEeOCTa3y BHYTPILLHbOrO CepefoBuLLa OpraHi3My, siki € TiflbKW 3ani3HinuMm BigbUTTAM 3MiH EHEPrOCTPYKTYPHOI akTUBHOCTI B
Maci KniThH Tina Xxeoporo. ToMy TpMBaniCTb XWUTTS ONepoBaHNX XBOPUX HE JOCArae CepeaHbOCTaTUCTUYHOI AemorpaddiyHoi.

MeTa po60TH — NoninLUEHHs pesyneTaTis NikyBaHHS NaLlieHTIB i3 rocTpor abaoMiHanbHOK XipypriyHOK NaToNOrie0 LWISXOM
HaaaHHS nepvonepaLinHoMy 3abe3neyeHH0 eHepronpoTEKTUBHOI CPSIMOBAHOCTI HA OCHOBI MEPCOHICIKOBAHOMO EHEpProCTpyK-
TYPHOTO MOHITOPUHY.

Marepianu Ta meToan. PoGoTa BIKOHaHa 3a pesynsTaTamy BUBYEHHS €HepronpoTEKTUBHOI 30aTHOCTI, aHEeCTEe3ioNoriYHOro
3abe3neveHHs Ta nepronepaLiiHoi iHTeHcMBHOT Tepanii 317 XxBopux i3 rocTpoto abhoMiHanbHO XipypriyHot natonorieto. Ha Beix
eTanax aHecTesionoriyHoro 3abe3neyeHHs 3aiNCHUN OLiHIOBaHHS MUBOKOT KAapTUHU NOKa3HUKIB KVCHEBOTO PEXUMY, HENPsSIME
BW3Ha4YeHHS OCHOBHOIO 0BMiHY, TPAHCTOPTY KUCHIO, KUCTIOTHO-NYXXHOr0, BOAHO-EMEKTPONITHOTO CTaHy, MOKa3HWKIB reMmoauHaMiku
Ta MIKpOLWMPKYMALLT, BUSHAYEHHS HAZINHOCTi eHeprocTpykTypHoi akTuBHocTi (ECA), ii BnacTMBOCTEN, pe3epBiB i MOXIIMBOCTEN
aytoperynsuii. [lonaTkoBo Ha OCHOBHUX NepuronepaLinimx etanax y 30 XBopyx B13Ha4anm Mapkepw iLiemii rofloBHOro MO3Ky:
6inok S100 Ta NSE (HevipoHcneuudiyHa eHonasa) B cMpoBaTLi BEHO3HOI KPOBi METOZOM iMyHOEPMEHTHOTO aHaniay.

Pe3ynkraTin. BctaHoBRneHo TicHY KopensuinHy 3anexHicTb MK paHHIMW NposiBaMUM YLIKOKEHb HEWPOHIB | KNITUH acTpornii 3
€HeprocTpyKTYPHUMM 3MiHaMK B OpPraHi3Mi XBOpUX. HaicunbHiLWWIA KOPensLiiH1i B3aEMO3B'S30K CMOCTEPIraeTbCa Mix eHep-
rOOCMOJSIPHOKO ayTOPEryMsLieto Ta PIBHSIMU MapKepiB iLuemii ronosHoro Mo3ky (p < 0,01). BkntoueHHst 4O GIOMOHITOPUHTY sik
110r0 KOMNOHEHTa eHEepProCTPYKTYPHOI aKTUBHOCTI, Ti BNACTUBOCTENW, pe3epBiB, eeKTMBHOCTI ayToperynsuii ae MOXIUBICTb
HaBITb 3a BiiCYTHOCTi JOPOrX i TPYAOMICTKUX AOCHmKEHb HEMpPOCNeLMiYHMX BinkiB MaTy ySBNEHHS NPO CTYNiHb NOLUKOMKEHHS
KIiTUH FONOBHOIO MO3KY.

BucHoBKM. [JoNOBHEHHS CTaHAAPTIB NepuonepauiiHoro GiOMOHITOPUHIY ayauTOM eHeprocTpykTypHow akTueHocTi (ECA)
[acTb MOXIMBICTb He TifbKN CBOEYACHO BUSBMATY 3MiHK EHEProNpOAYKTMBHOI 3gaTtHocTi Macu kniTuH Tina (MKT) xsoporo, a i
NigBMLLMTY NepuonepaLliiny 6e3neky LUMAXOM 3aCTOCYBaHHS BUNEPEMKYBaNbHOI TAKTUKM NiKyBaHHS.
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Personification of perioperative biomonitoring

0. N. Boitsova

The number of perioperative monitoring methods is constantly increasing due to the achievements of modern science. However,
an increasing number of indicators for monitoring and introduction of the newest monitoring systems was not enough to guarantee
the exclusion of perioperative complications. Standard monitoring allows us to control the most common characteristics of
homeostasis, the internal environment of the body, which are only a belated reflection of changes in energy-structural activity
in the mass of cells in the patient's organism. Therefore, the life expectancy of operated patients does not reach the average
life expectancy of the population.

Aim. Improvement in treatment results of patients with acute abdominal surgical pathology, by energy-protective perioperative
management, based on personified energy-structural monitoring.

Materials and methods. The research was performed on the results of the study of energy-protective ability, anesthetic management
and perioperative intensive care of 317 patients with acute abdominal surgical pathology. At all the stages of anesthesia management
we analyzed the oxygen regime features, acid-base and water-electrolyte status, basal metabolic rate, indicators of oxygen transport,
central hemodynamics and microcirculation, reliability of energy-structural activity (ESA), its properties, reserves and possibilities for
autoregulation. Brain ischemia markers levels, neurospecific proteins S100 and NSE (neuron specific enolase) were additionally
determined in venous blood serum by enzyme immunoassay at the main stages of monitoring.

Results. A close correlation has been established between early manifestations of neurons and glial cells damage and energy-
structural changes in patient’s organism. The strongest correlation is observed between energy-osmolar autoregulation and
levels of cerebral ischemia markers (p < 0.01). Inclusion of energy-structural activity, its properties, reserves, efficiency of
autoregulation in biomonitoring, as its component, allowed knowing the degree of brain cells damage even in the absence of
expensive and laborious studies of neurospecific proteins.

Conclusions. Supplementing the standards of perioperative biomonitoring with an audit of energy-structural activity (ESA) will
allow not only to identify changes in the energy-productive capacity of the patient’s body cell mass on time, but also to increase
perioperative safety by using of advanced treatment strategy.

KonunyectBo MeTo0B nepronepaLyoHHOro MOHUTOPUHra
MOCTOSIHHO yBenuuMBaeTcs bnarogaps SOCTKEHUAM
COBpPEMEHHON Hayku [1]. Knaccuyeckun BapuaHT mo-
HUTOPUHra BKMOYaeT B cebsi KOHTPOMb MokasaTenen
reMoaMHaMKY, BEHTUNSALMM, OKCUreHaLumm, BogHoro 6a-
naHca, TepMoMeTpUIo [2]. [IoNOnMHMTENBHO UCMOMNb3YyeTCs
MOHUTOPUHT COCTOSHUS LIEHTPabHOW HEPBHOM CUCTEMBI,
HeiPOMBbILLIEYHOI MPOBOANMOCTH, yPOBHS aHanreauu. Op-
HaKo yBENMYeHVie KOonM4eCcTBa MOHUTOPUPYEMBIX NOKa3a-
Tenew v BHeAPEHNE HOBEMLLNX MOHUTOPUHIOBBIX CUCTEM
He SBUIOCb rapaHTUEN UCKITKOYEHNS NEPUONEPaLIMOHHBIX
ocrnoxHeHun [3-5]. [MoaTomMy NpoaocKUTENBHOCTb XKU3HK
ornepupoBaHHbIX BOMbHBIX HE JOCTUraeT cpefHecTaTu-
cTuyeckon gemorpaduyeckont [6,7]. CTaHaapTHbIA MO-
HUTOPWHT NO3BOMSIET KOHTPONMPOBaTh Hanbonee obLme
XapaKTepUCTVKV FOMeoCTasa BHyTPEHHEN cpefibl OpraHna-
Ma, KOTOpble SABMSIOTCS NWLLb 3ano3aanbsiM OTPaXeHVem
M3MEHEHWNIN 3HEProCTPYKTYPHON aKTUBHOCTU B Macce
KrneTok Tena 60mnbHOro, U He AAET 3HEPronpOTEKTUBHON
HanpaBMNeHHOCTW MepronepaLnoHHOMY aHeCTe3nonoru-
yeckoMy obecneyeHnio naumeHTos [8,9].

LleAb paboTbi

YnyulleHne pesynsTaToB NeveHnst NaLuMeHToB C OCTPON
abpoMVHaNBHOM XMpYPriMYeckor naTomnorveit myTém npu-
[aHuns nepronepaLyioHHOMY 06eCreqeHNI0 SHEPTONPOTEK-
TWBHOW HaNpaBNEHHOCTY Ha OCHOBE 3HEPTOCTPYKTYPHOTO
MOHWUTOPUHra.

3apauun uccnepoBannst. 1. YnyylimTb MOHUTOPUHT
nepuonepaunoHHoi 6e30nacHoCTH, UCMOoNb3ys ayaut
9HEProCTPYKTYPHOW aKTUMBHOCTM B Macce KIeToKk Tena
60nbHOro.

2. MNepcoHnmumpoBaTb METOAUKY NepUonepalmoH-
HOro GMOMOHWTOPWHTA, OCHOBLIBASICb HA OMpPeEeNneHum
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HaZEXHOCTW SHepProCTPYKTYPHOW aKTUBHOCTM, AOCTaTOM-
HOCTM €€ pe3epBoB, AMHAMMKM CBOVICTB M BO3MOXHOCTEN
ayToperynsumm.

Matepuanbl 1 MeTOAbI UCCAEAOBaHUA

PaboTa BbinonHeHa nNo pesynsratam U3y4eHust SHepro-
MPOTEKTMBHOW CNOCOBHOCTU, aHECTE3MOMNOrNYeckoro obe-
CreYeHust U nepronepaLyoHHON MHTEHCUBHOM Tepanuu
317 6onbHbIX. B nccnenoBaHue BKMOYEHb! NALMEHTHI B
Bospacte ot 18 no 88 net. Cpeau HUX MyxumH 132 (42 %),
xeHwwH 185 (58 %). Bcem nauueHTam Bbinn BbINOSTHEHbI
onepaTuBHble BMeLaTensbCTBa B 9KCTPEHHOM Y CPOYHOM
rnopsigke no NoBoAy OCTPOW abaoMVHANBHOW XUpypruye-
ckoii matonoruu. NocTaHoBKa AnarHo3a Nposoaunack B
COOTBETCTBUM C CYLLECTBYOLWMMI CTaHaapTamm. Oblee
KonM4yecTBO onepauuin coctaBuno 349. OnepaumnoH-
HO-aHeCTe3MONOrMYecKnin pUCK OLEHMBanu no Lukane
thmanueckoro ctatyca ASA 1 NO YPOBHIO 3HEPTOCTPYK-
TypHow akTueHocTy [10]. MpogonxuTensHOCTL onepawii
BapbupoBana ot 35 1o 190 MUHYT, NPOAOIPKMTENBHOCTD
aHecte3nt — ot 50 7o 240 MUHYT.

Ha Bcex aTanax aHecTeanonor1ieckoro obecneveHns
MpOBOAMNACk OLEHKa rryOOKOM KapTWHBbI NoKa3aTene Kc-
NTOPOAHOTO PEXMMa (apTEPUO-BEHO3HOM Pa3HMLIbI MOTPED-
HocTu (Cx, Mn/n) 1 chakTopa KoMneHcaLu noTpebHOCTY B
TpaHcnopte kucnopoaa (Qx, ycn. ea.)), HenpsiMoe onpe-
ZeneHue ocHoBHoro obmena (OO = V02*7,07, kkan/cyT),
TpaHcnopTa KWcnopoaa, KACIOTHO-OCHOBHOIO, BOAHO-3-
NEKTPONUTHOrO COCTOSIHWS, NoKasaTenew reMoaNHaMIIKV
Y MUKPOLMPKYNALUMU. MOHUTOPUHI reMognHaMuKu un
caTypauum apTepyanbHOii KpOBY NPOBOAMIM annapaToMm
«tOTAC-HOM-300». a30BbI COCTaB KPOBW ¥ napame-
TPbl KUCMOTHO-OCHOBHOTO COCTOSIHUS OMpefensinu ¢
nomoLubto annapata ABL 800 FLEX (Radiometr, daHus).

Key words:
patient safety,
intraoperative
monitoring,

S 100 calcium
binding protein
beta subunit,

phosphopyruvate

hydratase.
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Tabnuua 1. JuHamvka napameTpoB 3HEPTrOCTPYKTYPHO aKTUBHOCTU
1 YPOBHS HepocneLmduyecknx 6enkoB y NauneHToB ¢ UCXOAHO HOPMAnbHbIMM
mMapkepamm WLIeMnn rofioBHOTO Mo3ra

Aranbl  Ucxon KoHew, onepauun 1 cyTkm
MapameTpb!
BesonacHocTb, % 3[2;8] - -
OnacHocTb, % - 91[6;17]* 10 [5;18]**
MwokapavanbHbii pe3eps, % 91[5;23] 14 [12;32] 15[10;26]*
KucnopogHo-TpaHcnopTHas 11[8;12] 20 [9;23]* 19 [17;25]*
HeOoCTaTo4HOCTh, %
MukpoumpkynsTopHo-MuToXoHApMans- 10 [7;11] 16 [8;19]** 16 [14;20]*
Has HeloCTaTOYHOCTb, %
OHeproocmonsipHas cTabunuaaums, % 101 [100;102) - -
[MnoocmonsipHas fectabunusaums, %  — 7[6;8]* 7 [5;8]*
emoguHamunyeckas ctabunusaums, % 101 [100;102] 101[100;102] -
Cuctonmnyeckas aectabunuaaums, % - - 5[4,7]
AnantuHocTb, % 126 [121;129] 118 [110;124]** 122 [113;126]**
CrabunbHocTb, % 106 [103;108] - -
HecrabunbHocTb, % - 16 [8;19]* 16 [14;20]*
AnekBaTHOCTb, % 90 [89;97] 84 [82,92]** 84 81,891

S 100, Hr/n
NSE, mkr/n

76,31[60,04,87,15] 78,12 [63,65,125,3] 96,19[81,73;167,1]
1,88[1,09;4,45] 11,84 [2,57;23,49] 8,79 [2,567;36,02]**

[laHHble npeacTaBneHbl B BUAE MeanaHbl, NepBoro v Tpetbero keaptuneit Me [k25 %; k75 %].
* p < 0,05 B CpaBHEHWUM C UCXOAHBIMU AaHHBIMU; **: p < 0,01 B CPABHEHWM C UCXOAHBIMU AAHHBIMM.
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Mo o6LenprHATLIM hopMynam paccunTbIBany Coaepxa-
HVIe KUCTIopoZa B apTepuarbHoii M BeHo3HOM kposm (Ca02
1 CvO2, Mn/n), apTepro-BEHO3HYIO pasHULYy Mo KUCropoay
(avO2, mn/n), noctasky v notTpebnexve kicnopoga (DO2
1 VO2, mn/mMnH*m?). CepaeyHblii BoIGpoC onpeaensny Me-
TOAOM, MpeanioxeHHbIM W. b. 3abonotckvx n coaBTopamu
(nateHT Ne 2186520 (P®) A61B5/029, 2002), koTopbii
SIBNSIETCS BbICOKOTOYHBIM V1 O3BONSIET NOMNyYaTh faHHbIE,
MaKCUMarbHO NpUOIMKEHHbIE K pearnbHOCTU B peXume
peanbHoro BpemeHu. Bce uccnenyemble nokasatenu
CpaBHMBANM C JOMKHLIMW BENNYMHAMM, KOTOPbIE paccyi-
ThIBAMCb C Y4ETOM BO3pacTa, nona, pocTa 1 Beca Kaxao-
ro nauueHTa. Tak kak S3HeprocTpyKTypHasi CTaburnbHOCTb
opraHv3Ma onpegensieTcs ero notpebHoCTbIo B NOTpe-
6reHum Kucrnopoga v 3aBUCHT OT BO3MOXHOCTEN CUCTEM
Xm3HeobecneyeHns yOoBNeTBOPUTL 3Ty NOTPEBGHOCTb, Ha
BCEX MepronepaLmoHHbIX aTanax NpoBoAWY onpeanene-
HUEe HaOEXHOCTN 3HEProCTPYKTYPHOM akTMBHOCTM (QCA),
eé CBOVICTB (aZanTUBHOCTW, CTabUNBLHOCTK, afeKBaTHO-
CTW), pe3epBOB (MVOKapANanbHOro, KUCMOPOAHO-TPaHC-
MOPTHOTO, MUKPOLMPKYMSTOPHO-MUTOXOHAPUANBHOIO) 1
3 HEKTVBHOCTY ayToperynauum (reMoguHaMn4eckoi,
3HEproocMonsipHoin) [6]. HagéxHocTb (ypoBeHb) aHepro-
CTPYKTYPHOW aKTUBHOCTY ONpeaensnm nyTém CpaBHeHNs
WHTEHCUBHOCTMW TEKYLLEN 3HEPrONpoayKLMM C YPOBHEM
[OMKHOrO OCHOBHOMO 0bMeHa.

JononHutensHo y 30 BonbHbIX onpeaensnu map-
Kepbl uwemun ronosHoro mosra: 6enok S100 n NSE
(HempoHcneundmyeckas aHonasa) [11,12]. MauneHTsl,
BKITIOYEHHbIE B UCCMeoBaHWe, He UMEN NCUXUYECKUX 1
OCTPbIX HEBPOMOTMYECKMX 3aboneBaHii, 3NnokayecTBeH-
HbIX 06pa3oBaHWin NErkux, MenaHoMbl, TaK Kak JaHHble
COCTOSIHWSI COMPOBOXAAOTCS 3HAYNTENbHBIM MOBBbILLE-
HVEM YPOBHS Hempocneunduyiecknx 6enkos, 4To MOrmo
MOBMWSITb Ha pesynbTaTbl MPOBOAVMOTO WCCNEAOBaHNS.
Onpepenenue koHueHTpaumn S100 n NSE B cbiBopoTke
BEHO3HOW KPOBM BbIMOMHANM METOAOM MMMyHOMep-
MEHTHOrO aHanmsa Ha MUKPOMMaHLWETHOM hOTOMETpe
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DIGISCAN ¢ nomolLLpto AgnarHoctudeckux Habopos CanAg
S100 EIA n CanAg NSE EIA (LBeuus) cooTBeTCTBEHHO
B LleHTpanbHoli HayyHo-uccnegoBatensckoi nabopa-
TOpMK 3anopOXCKOro rocyAapCTBEHHOMO MEAMLIMHCKOTO
YHVBepcuTeTa.

[ns pacyéta ypoBHSI CTAaTUCTUYECKON 3HAYMMOCTY
pasnuuuii p Mexay AByMSI 3aBUCMMbIMU BbliGOpKamu
ncnonb3oBanca HenapameTpuyecknin T-Kputepun
BunkokcoHa. [Insi BbISBNEHUS 1 OLEHKM TECHOTbI CBSA3M
MEeXay YPOBHAMM MapKepOoB WULLEMUM TOMIOBHOMO Mo3ra
1 BHEProCTPYKTYPHOI aKTUBHOCTY B Macce KNeTok Tena
60nbHbLIX MCNONbL30BanNM KO3 MULIMEHT PaHrOBON KOp-
pensauum CnupmeHa. Kputieckuin ypoBeHb 3Ha4MMOCTM
npuHumancst paeHbimM 0,05. Ctatuctudeckyto 06paboTtky
MOMNYYEHHbIX AaHHbIX MPOBOAMIN C MPUMEHEHUEM Na-
KeTa npuknagHbix nporpamm «Microsoft Excel 2007» n
«Statistica® for Windows 6.0».

PesyabTaTtbl M UX 06Cy)KAeHHE

B 3aBMCMMOCTY OT MCXOZHOIO YPOBHS HEMpocneumbmnye-
cknx 6enkoB GonbHble ObINM pasgeneHsbl Ha ABe rpynmbl.
B nepsyto rpynny Bowwnu 13 (43,3 %) 60MbHbIX C UICXOQHO
HOpMarnbHbIMY MapKepamu ULLEMUU TONOBHOMO MO3ra,
KOTOPbIM MPOBOAMNACHE NEPUONEPALMOHHAs Tepanis 1
aHecTesunonornyeckoe obecneyeHne ¢ NPUMEHEHNEM
3HEpPronpoTeKTUBHBIX TexHonoruin. Bo BTopyo — 17
(56,7 %) 6omnbHbIX C MICXOAHO NOBLILLIEHHBIMY MapKkepamm
VLLEMWM FOMOBHOIO MO3ra, KOTOPbIM MPOBOAWIIOCH CTaH-
[lapTHOe aHeCcTe3uornorMyeckoe 1 nepuonepaLmoHHoe
obecneveHue. [lnHamvika napamMeTpoB S3HEProCTPYKTYPHOM
aKTMBHOCTY U YPOBHS Hempocneumndmnyecknx 6enkoB Ha
OCHOBHbIX 3Tanax rnepuornepaLoHHoi Tepanun npeg-
CTaBneHbl B mabnuyax 1, 2. QHEProCTPYKTYPHbIA CTaTyC
6onbHbIX NEPBOV rpynnbl (mabr. 1) Ha UCXOLHOM 3Tane
XapaKTepu3oBasncs HagéXHOCTbIO SHepProCTPYKTYPHO
aKTMBHOCTH, koTopast obecneumBana 6e3onacHocTb ne-
pvonepaumoHHoi Tepanun. MuokapavansHbIi peseps
COXPaHSNCs, OAHAKO OTCYTCTBOBANM KUCIOPOAHO-TPaHC-
MOPTHBIA Y MWUKPOLMPKYNSTOPHO-MUTOXOHAPUABHBIN
pe3epBebl, YTO YKa3blBano Ha TEHAEHLMIO K MMNOSHepro-
LOVHaMWUY W TMMO3HEProbrOTUM SHEProCTPYKTYPHOMN aKTUB-
HOCTW. Y G0nbHbIX OTMeYarnach KUCIOPOAHO-0CMOTsipHast
cTabunusaums, kotopasi He Aonyckana CUCTONUYECKYo
ecTabunusaumio KpoBocHabXeHNs. DHEprocTpykTyp-
Hasi aKTMBHOCTb XapaKkTepu3oBanacb afanTUBHOCTbHO,
CTabunbHOCTBIO M afeKBaTHOCTBIO SHEPTOCTPYKTYPHBIX
B3aMOZENCTBWIA. B KOHLIE onepaumm, a Takke B NepBble
rnocneonepawyoHHbIE CyTKM NOSBUNACH ONACHOCTb SHEp-
TOCTPYKTYPHbIX NOBPEXAEHUI.

HecmoTpst Ha BO3POCLUMIA MUOKapAManbHbIi pe3eps
(p < 0,05), yBenuumBanach KMCrnopogHO-TPaHCopTHas v
MUKPOLIMPKYNATOPHO-MUTOXOHAPUAnbHas He[ocTaTou-
HOCTb, YTO COOTBETCTBOBAIO OTHOCUTENBHOMY AepnLnTy
3HeproauHamum 1 gecmunTHON sHeprodbrotun. Mogaep-
XmBanacb reMofyHammyeckasi SHepronpoTEKTUBHOCTb,
obecneymBatoas yCTONYNBOCTb NEPCOHUPUKALIUN
3HeprobuoTumn. OfHaKo KMCNOPOAHO-0CMonsipHast cTabu-
nn3auusi, OTBETCTBEHHAS 3a NOAAEPKAHUE LIMTOAPXUTEK-
TOHVIKW, CMEHAMACch NMNOOCMONSPHON AecTabunmaaumen.
MocTeneHHO CHWXanuchb afanTUBHOCTb, CTabUIBHOCTb
1 afeKBaTHOCTb 3HEProCTPYKTYPHOW akTUBHOCTM, Ha-
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pacTana HectabunbHOCTb. Ha 3ToM hoHe noBbicunach
CbIBOPOTOYHas koHUeHTpauus S 100 n NSE (p < 0,01).

OHeprocTpyKTYpHBIN CTaTyc 60MbHbLIX BTOPOI rpynmbl
C UCXOLHO MOBbILLEHHBIMW MapKepamu ULLIEMIV FONTOBHOTO
mosra (mabsi. 2) Ha BCcex aTanax nepuonepalmoHHOro
06ecneyeHuns xapakTepraoBasncs HeHaAEXHOCTLIO SHEp-
TOCTPYKTYPHOW aKTUBHOCTY 1 OMACHOCTbIO QHEPTrOCTPYK-
TYPHbIX NOBPEXAEHNIA.

XOTS K KOHL onepaumm y 60mnbHbIX 0TMeYarnoch yBse-
NYeHne MMOKapaManbHOro pesepea, obecneynsatoLLee
BbICOKYH @aHTUMMOKCUYECKYH U @HTUNLLIEMUYECKYHO CMO-
COBHOCTb NepuonepaLyoHHON Tepanin, OOHaKo B NepBble
rnocreonepauyioHHble CyTKM Y NauWeHTOB pa3BuBanach
MUoKapananbHas HedoCTaToMHOCTb. Y Bcex 6e3 nckntove-
HIS BOMBHBIX OTCYTCTBOBAMNM KUCTIOPOAHO-TPAHCNOPTHbIN
1 MUKPOLIMPKYNATOPHO-MUTOXOHAPWATBHBIA PEe3epBbl.
AyTOperynsumus 3HeprooCMOonsIpHON 1 reMoaNHAMUYECKON
9HEPronpoTEKTUBHOCTW HOCWNA AeCTabnnmsnpyoLwmi
XapaKTep 3a CYET HeCcTaburbHOCTW U AECTPYKTUBHOCTU
SHEProCTPYKTYPHOMN akTMBHOCTW. NosiBUNack Heaaeksar-
HOCTb 3HEProCTPYKTYpPHOrO B3aWMOAENCTBUS, MO3TOMY
cbiBOpOTOYHas koHUeHTpaums S 100 n NSE ocraeanack
BbICOKOW.

B3anmocBsi3b napameTpoB 3HEProcTpyKTYpHOM
aKTUBHOCTW W HeWpocneumnduyecknx 6enkoB 60MbHbIX
obeunx rpynn vccnenoBaHus NpeacTasneHa B mabnuye
3. Hanbonee cunbHasi KoppensiuyoHHasi B3aMMoCBs3b
Habnoganacb Mexay SHeprooCMONApHOW ayToperyns-
LMEN 1 YPOBHAMW MapKepoB ULLEMWW TOMOBHOIO Mo3ra
(p < 0,01). MNposiBUNaceL cunbHas obpartHas koppens-
LIMOHHasA CBSA3b MeX[y CBOVICTBaMM 3HEPrOCTPYKTYPHON
aKTUBHOCTU, pe3epBami (KMCIIOPOAHO-TPAHCMOPTHbIM,
MUKPOLIMPKYNATOPHO-MUTOXOHAPUANbHBLIM) 1 YPOBHAMM
S100 n NSE (p < 0,01).

[Mpy M3y4eHUn AaHHbIX, NOMyYEeHHbIX NPY UCCReaoBa-
HUM BOMNbHBIX NEPBOV 1 BTOPOM Py, ObINI0 YCTaHOBEHO,
4TO NMpY LOMOMHEHNM CTAaHAAPTHOIO Nep1onepaLoHHOro
obecneyeHnst 3HepPronpPOTEKTUBHLIMU TEXHONOMSIMI BOC-
CTaHOBEHWe 3HEProCTPYKTYPHOIO CTaTyca NpoMcxoauno
ObICTpee No CpaBHEHMIO CO CTaHAAPTHLIM aHECTE3MOMO-
TMYECKMM 1 NnepronepaumnoHHsiM obecneverviem. Vame-
HEHWE 3HEeproCTPYKTYpPHOro cTatyca Npu JOCTUXEHUM
3HEPronpoTEKTUBHOCTM YCTPAHSINOCh C KOHL@ onepaumm
1 OCTaBanochb CTabubHO HAOEXHBIM B paHHEM nocre-
HapKO3HOM ¥ paHHEM MocrneonepaLyioHHOM Nepuoaax.

B pesynbrate npoBeaéHHbIX UCCNEnOBaHWA Obina
[l0Ka3aHa TecHasi KOppensaLMOHHas 3aBUCKMOCTb MEXY
paHHUMM NPOSIBNIEHUSIMU NOBPEXKAEHUIA HENPOHOB U Kre-
TOK aCTPOTTIMM C 3HEPTOCTPYKTYPHBIMU TPOHOTPOMHBIMU
U3MEHEHNSIMW.

BkntoveHne B GBMOMOHMTOPWHI Kak €ro KOMMOHEHTa
SHEProCTPYKTYPHO akTUBHOCTU, €€ CBOWICTB, PE3epBOB,
3hheKTUBHOCTM ayToperynsLmM No3BomnseT Jaxe B OT-
CyTCTBVE JOPOrOCTOSALLUMX U TPYAOEMKMX MCCMefoBaHNI
Helpocneunduyeckmx 6enkoB MMeTb NpeacTaBneHne o
CTeneHV NOBPEXKAEHUS KIETOK FONIOBHOTO MO3ra.

BbiBoAbI

[ononHexWe cTaHaapToB NepuonepaLoHHOro GMOMOHK-
TOpWHra ayauTOM 3HEPrOCTPYKTYPHOM akTuBHOCTU (BCA)
MO3BONNT He TOMbKO CBOEBPEMEHHO BbISIBNSITH M3MEHEHUS]
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Tabnuua 2. [InHaMmvika napaMeTpoB 3HEPTOCTPYKTYPHOI aKTUBHOCTU
1 YPOBHSI HelipocneLmdnieckmx 6€nkoB y NaLUMEHTOB C UCXOLHO NOBbILIEHHBIMM

MapKepamn nemum rornoBHoro Mosra

Aranbl Ucxop KoHeu onepauun 1 cyTkn
MapameTpbl
OnacHocTb, % 12[6;22] 16 [14;21] 18 [16;19]
MvokapauanbHbii pe3eps, % 15[8;24] 179;32) -
MvokapauanbHas HeLocTaTouHoCTb, % — - 6 [3;18]*
KucnopogHo-TpaHcnoptHas 25[21;34] 23[19;28] 24119;27]
HeAoCTaTouHOCTb, %
MukpoumpkynsiTopHo-MuTOXOHApHans- 20 [18;25] 19[16;22] 19[16;21]
Hasi He[OCTATONHOCTb, %
noocmonsipHas fectabunusaums, % 8[7;10] 91[8;10] 91[8;10]
[uactonuyeckas fecrabunusaums, % 916;11] - -
Cucronuyeckas aectabunmsauns, % - 5[4:6] 43,5
ApanTuHoCTb, % 121 [116;124] - -
[lecTpykTMBHOCTB, % 6 [4,11] 54121
HecrabunbHocTb, % 20[18;25] 19[16;22] 19[16;21]
AneksaTHocTb, % 80 [7784] - -
HeapekeaTHoCTb, % - 611[60;62]" 66 [65,67]*

S 100, Hr/n
NSE, mkr/n

218,58 [151,1:273,3]
25,52 [15,74:36,72)

202,5[167,1:234,7]
23,04 [15,87:39,91]

216,97 [159,1;244,3]
26,411[16,41;35,60]

[laHHble NpeacTaBneHbl B BUAE MeanaHbl, NepBoro 1 TpeTbero ksapTuneit Me [k25 %;k75 %).
* p=0,05 B CpaBHEHUN C UCXOAHBIMM JaHHbIMK; *: p < 0,05 B CPaBHEHWM C UCXOAHBIMU AAHHBLIMM;

**:p < 0,01 B cpaBHEHUM C UCXOAHBIMU JAHHBIMU.

Tabnuua 3. B3anMocBsA3b NapameTpoB 3HEPTOCTPYKTYPHOW aKTUBHOCTH

1 Henpocneunduyeckmx 6enkos

MapameTpbl S 100 NSE
3HEProCTPYKTYPHON aKTUBHOCTU = p = p
BesonacHocTb 0,49 P<0,01 0,53 P<0,01
MuokapavansHblit peseps 0,18 P>0,05 -0,05 P>0,05
KucnopoaHo-TpaHenopTHbI peseps -0,52 P<0,01 -0,59 P<0,01
MWKpOLIMPKYNATOPHO-MUTOXOHAPUANbHbIA Pe3epB 0,51 P<0,01 -0,61 P<0,01
OHeproocmonsipHas ayToperynsiuns 0,72 P<0,01 -0,79 P<0,01
lemoanHamnyeckas ayToperynauns 0,23 P>0,05 0,15 P>0,05
AfanTuBHOCTb 0,46 P<0,01 -0,47 P<0,01
CrabunbHocTb 0,51 P<0,01 -0,61 P <0,01
AZEKBaTHOCTb -0,50 P<0,01 -0,60 P<0,01

rs: k0athpULMEHT paHroBoil koppensuu Cnpmena.

3HepronpoayKTUBHOM CMOCOBGHOCTU Macchl KNeToK Tena
(MKT) GonbHOro, Ho 1 MOBLICUTL NEPUONEPALIMOHHYO
6e3onacHoCTb NyTEM NPUMEHEHUSI onepexaroLleit Tak-
TUKU NEYEHNSI.
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b eKTUBHOCTb AeueHUA 6OAbHBIX C MepernoMaMu roAeHH
nocAe BHYTPUKOCTHOIro 6AOKMPOBaAHHOrO 0CTEOCUHTE3A
C NPUMEHeH1eM A03aTopa Harpy3ku

0. B. CyxuH, 0. 10. MaBAbluKo, 1. B. AaHurOB

OAECCKMI HaUMOHAAbHbIA MEAULMHCKWIA YHUBEPCUTET, YKpanHa

Lenb paGOTbI — OUeHKa 3d3d)eKTMBHOCTM yCTpOVICTBa ana onpefeneHnsa BENUYNHbI Harpy3kin Ha HMXHIOK KOHEYHOCTL B NO-
crneonepaunoHHOM nepuoae y 6OnbHbIX C nepernioMamu KOCTEN rorneHu.

Matepuans! n MeToabl. PaspabotaHo 1 MPUMEHEHO YCTPOMCTBO, KOTOPOE MO3BONSIET B pearibHOM BPEMEHH OMPeaensiTh
BEMUYMHY Harpysku Ha HIDKHIOK KOHEYHOCTb, @ TakKe CUrHanm3MpoBaTh O YpeaMepHoi Unu criabor Harpyske. CeHCOpHbIN
GroK €O CTenbKoW U JaT4MkoM pacrionaraeTcs B 00yBU Mof NATKOW NalueHTa, a OCHOBHOM BrIOK KPENUTCS Ha roneHb npu
MOMOLLM PEMHSI. B peanbHOM BpeMeHu pervcTpupyeTcs TEKyLLee 3HaueHe Harpysku Ha Hory. MomnyyeHHble faHHble 3a-
MICBIBAIOTCS B 3HEPTOHE3aBUCHMYLO NamsTb. CucTeMa AaéT BO3MOXHOCTb YBEIOMUTb NaLMEHTA UK Bpaya NEKTPOHHbLIM
NUCbMOM O HaNMWYUK CUMBHOW UK CNaboii HArpy3KkM HA HIDKHIOK KOHEYHOCTb, @ Takke OTCYTCTBUW Harpysku B TeYeHue
MPOAOIMKNTENBHOTO Nepuoaa.

Pesynbratbl. [pumMeHeHne go3aTtopa Harpy3ku npoBeAeHo Hamu y 38 BoMbHbLIX C NepenomMamm KOCTeN roreHu, Kotopble
HaXOAMMNMCb Ha CTaLMOHAPHOM JlIe4eHUN B LiIeHTpe TpaBmartonorun n optoneguu r. Ogeccsl B nepuog ot 1,5 go 12 mecsues.
B ocHoBHyt0 rpynny BoLM GorbHbIE, KOTOPBIM MPUMEHSNCS B PeabUnUTaLMOHHOM NEPUOLE [03aTOP HArpy3ku Ha HBKHIOW
KOHEYHOCTb (nonepeyHbli nepenom auacusa KocTen roneln — 9 6onbHbIX, kocoi nepenom —11 6onbHbIX). KOHTponbHyto
rpynmny coctaBunm naumeHTbl 6e3 npumeHeHus foatopa Harpy3ku (10 naumeHToB ¢ KOCbIM NepenioMOM CpefHein TPETU KOCTeN
roneHw, 8 6onbHbIX C NOMepeYHbIM NepenoMom 0benx KOCTEN roneHn B cpeaHel TpeTu). B pesynstare npuMeHeHuUs ycTpoicTaa
yAanocb COKpaTUTb CPOK CPaLLeHWs NepenoMoB Ha ABe HeAenu 1 n3bexatb Takoro OCMIOXHEHWS, Kak KOHTpaKTypa cycTasa
1 HecpallieHve nepenoma.

BbIBoAbI. YCTPOCTBO MO3BOSISIET NaLUMeHTaM ¢ TpaBMaMy HKHUX KOHEYHOCTEN NPUAEPKVBATLCS ONTUMATLHON Harpy3Kki B
nepwog peabunutauum, uderas YpeamepHom 1 cnaboi HarpysKi Ha HKHIOK KOHEYHOCTb.

PaspaGoTka 4aéT BO3MOXHOCTb OMPELenuTs CTaTUCTUKY Harpy3ku 1 nepedady eé Ha cepsep, Briaroaaps Yemy nevaluuii
Bpay MOXeT KOHTPONMpoBaTh NpoLecc peabunuTtaumu. Mpu MCNonb30BaHUM AaHHOTO YCTPOCTBA BOMbHONM MOXeT faBaTb
ONTUMarbHY0 Harpy3ky Ha OneprUpoBaHHYK KOHEYHOCTb 10 NOSTHOTO CPALLEHUst Nepernoma, YTo AaéT BO3MOXHOCTb CoXpa-
HWTb CTEPEOTMN X0AbGbI, CHU3UTL PUCK NOBPEXAEHMS (IMKCaTOpa, a Takke MO3BOMSET ONTUMU3MPOBATL OCTEOTEHES B 30HE
nepenoma.

EdeKTMBHiCTb AikyBaHHA XBOPUX i3 neperoMaMu FOMIAKU
nicAf BHYTPilWHbOKICTKOBOro 6A0KOBaHOr0 0CTEOCHHTE3Y 3 3aCTOCYBaHHAM
A03aTopa HaBaHTa)KeHHA

10. B. CyxiH, HO. K0. NaBAnuKo, M. B. AaHiroB

MeTa po60TH — OLiHIOBaHHS! €PEeKTUBHOCTI NPUCTPOI A1t BU3HAYEHHS BEMMYMHU HABAHTAXKEHHS HA HBKHIO KiHLLIBKY B Nicns-
onepaviiHoMy nepioi y XBOPUX i3 NeperioMamm KiCTOK roMinku.

Marepianu Ta MmeTogu. Po3pobneHo Ta 3acToCOBaHO NPUCTPIN, KOTPWIA Aae MOXMMBICTb Y pearbHOMY Yaci BU3HavaTv Benu-
YMHY HaBaHTAXXEHHSI HA HUXHIO KIHLIBKY, @ TaKOX CUrHaniayBaTi npo HaamipHe abo cnabke HaBaHTaxeHHs. CeHcopHwiA Grok
3 YCTINIKOK Ta AaTYMKOM PO3TaLLOBYETLCA Y B3YTTi Nif, M'ATOKO NaLieHTa, a OCHOBHMI BIOK KPINUTLCS Ha FOMINKY 3a OMOMOro0
pemeHs. Y peanbHOMY Yaci PeECTPyETbCA NOTOYHE 3HAYEHHS HaBaHTaXeHHS Ha Hory. [laHi 3anvcyBannch B eHeproHe3anexHy
nam’sTb. CucTema Jae MOXIIMBICTb MOBIAOMUTY NaLieHTa abo Nikapsi eNeKTPOHHUM JIMCTOM NPO HASBHICTb CUIBHOTO Y CriabKkoro
HaBaHTaXXEHHS Ha HIDKHIO KIHL|BKY, @ TAKOX BifCYTHICTb HAaBaHTaXEHHS NPOTArOM TPYBANoro nepioay.

Pe3ynkraTin. 3acToCOBYBaBCS [103aTOP HAaBaHTaxeHHs Y 38 XBOPMX i3 nepenomamu KiCTOK roMinku, siki nepebysanu Ha cTauio-
HapHOMY NiKyBaHHi B LIeHTpi TpaBmartonorii Ta opronegii M.Ogecy B nepiog Big 1,5 Ao 12 micauis. [lo OCHOBHOI rpynu BBINLLINK
XBOPpi, SIKMM 3aCTOCOBYBaBCS B peabinitauiitHoMy nepiofi 03aTop HAaBaHTAXXEHHS HA HVXKHIO KiHLIBKY (MOMepeYHWin nepenom
Jiacpiza KicTok rominku — 9 xBopwx, kocuin nepenom — 11 xBopux). KOHTponbHy rpyny CTaHOBWUMMW NauieHTV 6e3 3acTocyBaHHS
fosaTopa HaBaHTaxeHHs (10 nauieHTiB i3 KOCMM NepenoMoM CepeaHbOi TPETUHK KICTOK FrOMInkW, 8 XBOpKX i3 MOMepeyHnm
nepenomMom oBoX KICTOK FOMIrNK1 B CepefiHiit TPETUHI). 3acToCyBaHHS MPUCTPOKD CKOPOTMIO TEPMIH 3POLLEHHS NEPENOMIB Ha
[Ba TVKHI Ta 4ano 3MOry YHUKHYTW Takoro YCKNagHeHHs Sk KOHTpaKTypa cyrnoba N HE3pOLLEHHS NePenomy.

BucHoBku. NpucTpint Jae MOXNMBICTb NaLiEHTaM i3 TpaBMaMy HUDKHIX KiHLiIBOK JOTPUMYBATUCh ONTUMAnbHOMO HaBaHTa-
XXEeHHs B nepiog peabiniTtauii, yHukaoum HagMipHOro Ta cnabkoro HaBaHTaXeHHSs! Ha HKHIO KiHLiBKY. Po3pobka 3abeanevye
BU3HAYEHHSI CTaTUCTUKN HABaAHTaXEHHA Ta nepefavy il Ha cepeep, 3aBASKM YOMY fiKap MOXe KOHTPOSoBaTK NpoLec pe-
abinitauii. Mig Yac BUKOPUCTaHHS NPUCTPOID XBOPUIA MOXe AaBaTy ONTUMAaribHE HAaBaHTAXKEHHS HA OMEepPOBaHy KiHLIBKY A0
MOBHOTO 3POLLEHHS NEPENomy, Lo 36epirae cTepeoTvn X0Ab0M, 3HUXKYE PUNK MOLLKOMKEHHS dhikcaTopa, a Takox onTuMisye
0CTEOreHes3 y 30Hi neperomy.
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Treatment efficiency of patients with shin fracture after intraosseous blocked
osteosynthesis by using the load dispenser

Yu. V. Sukhin, Yu. Yu. Pavlychko, P. V. Danilov

The purpose of research: evaluation of the effectiveness of the device for determining the value of the load on the lower ex-
tremity while walking in real time with controlling and signalization of excessive and insufficient load.

Materials and methods. Elaborated and applied device, that allows to determine the load magnitude on the lower extremity in real
time, and also to signal about excessive or weak load. The sensory block with the insole and the sensor is located in shoes, under
patient’s heel, and the main block is fixed on the shin with the help of the strap. Current value of the load on the leg is registered
in real time. Received data is recorded in non-volatile memory. The system provides an opportunity to notify patient or doctor by
email about the presence of a strong or weak load on the lower extremity, and also about the absence of load for a long period.

Results. We used the loading batcher in 38 patients with the shin bones fractures, who were on inpatient treatment at the trau-
matology and orthopedics center in Odessa in the period from 1.5 to 12 months. The main group included patients, who used
the load batcher on the lower extremity in rehabilitation period (transversal fracture of the shin bones diaphysis — 9 patients,
oblique fracture — 11 patients). The control group consisted of patients, who didn’t use the load batcher (10 patients with
oblique fracture of the shin bones in the middle third, 8 patients with transversal fracture of both shin bones in the middle third).
As aresult of applying the device we succeeded to reduce the fracture fusion period for two weeks and avoid such complications
as contracture of joint and fracture non-union.

Conclusions. The device allows patients with traumatic consequences reaching the optimal load in rehabilitation period,
avoiding excessive load on the lower extremity.

The elaboration provides an opportunity to determine the statistics of the load and its transfer to the server, due to that physician
can control the rehabilitation process. Applying this device patient can optimally load operated extremity until complete fracture
fusion, it provides an opportunity to preserve the walking stereotype, to reduce the risk of the clamp damage and also optimizes

osteogenesis in the fracture zone.

[ns coaganms onTyMarnbHbIX YCNOBUIA CpaLLeHns nepero-
ma TpebyeTcs He TOMbKO TOYHOCTb PENO3NLIMW OTIIOMKOB,
crabunbHasa dukcaLms, ManoTpaBMaTUYHOCTb TEXHUKN
ornepaumm, HO 1 J03MPOBaHHasA Harpy3ka Ha KOHEYHOCTb
B nocrneonepaumoHHoM nepuoge [1]. Mo AaHHbIM Hay4YHOW
nnTepaTypbl, ONTUMarbHo cunTaetcs Harpyaka 20-30 %
OT Macchl Tena 6onbHoro [2,3]. M136biTouHas Harpy3ka Mo-
XET NPUBECTM K NOBPEXAEHUIO huKcaTopa U MOBTOPHOMY
CMELLIEHVI0 KOCTHBIX OTIIOMKOB, @ HeJocTaTo4Has He Byaer
cnoco6CcTBOBaTL afekBaTHOMY ocTeoreHesy [4,5].

[Mpw 3TOM BaxHO, YTOOBI KOHTPOIb Harpy3ku Hbin no-
CTOSHHbIM. [1ns1 naLyieHTa KpaiiHe CROXHO ONpeneniTs Ha-
TPY3Ky Ha HBKHIOK KOHEYHOCTb B Meprog peabunuraumm.
WHorga anst 3Toro Mcnonb3ytoT GbITOBbIE BECHI, @ NOTOM
«3anoMVHaIoT» YCUIne, COOTBETCTBYHOLLee Heobxoanmon
Harpyske, KOTOPOE CTaparTCs BbIAEPXVBaTb BO BPEMS
xoabObl. Takol MeTop KpalHe HETOYEH, U Mamno KTo 13
naLWeHTOB UM MONb3yETCs BBUAY CIIOXHOCTY onpenene-
HUS Harpy3K1 Npy KaxaoMm Luare.

LleAb pa6oTbi

OueHka 3athheKTMBHOCTM YCTPOICTBA AN ONpeneneHns
BEMNUYMHbI Harpy3Kv HA HAXHIOK KOHEYHOCTb B Nocrneonepa-
LIMOHHOM riepuogie Y 60bHbIX C NeperioMamm KOCTEN FofeHM.

Matepuanbl U MeTOAbI HCCAEAOBaHUA

[Ons pewenus atoit npobnembl paspabotaHo W 3ana-
TeHTOBaHO [lNaTeHT Ha nonesHyto mogenbs Ne 100049 ot

Tabnuua 1. Pacnpegenerve 60mnbHbIX N0 BUAY Nepenoma KocTel roneHn

Bup nepenoma kocten roneHu OcHoBHas rpynna  [pynna cpaBHeHUs
cornacHo knaccudukaumm AO

lNonepeyHbIii Nepenom kocTen ronexm (2A) 9 8

Kocoit nepenom kocteit ronexm (2A) 1 10
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10.07.2015 (ycTpONCTBO AN ONpEeAEneHns Harpyskm
Ha Hory)] npubop, KOTOpbIA NO3BONSET B pearnbHOM
BPEMEHUN OMpPEeAensTb BEMUYMHY Harpy3ku Ha HUXKHIOK
KOHEYHOCTb, @ TakkKe CUrHammsvpoBaTb O YpE3MEPHON
unm cnaboii Harpyske [6].

AHanm3 neyeHst 60MbHbIX Mocne UHTPamMenynIspHo-
ro OCTeOCUHTE3a BIOKMPOBAHHBIM CTEPXKHEM C MPUMEHE-
H1eM pa3paboTaHHOro YCTPONCTBA NPOBEAEH Hamm y 38
YENOBEK, KOTOPbIE HAXOAMNCH Ha CTALMOHAPHOM fneve-
HWUW B LieHTpe TpaBmartonoriv 1 optoneauwu r. Ogecchbl B
nepwog ot 1,5 A0 12 MecsueB. MNauneHTOB MyXCKoro nona
6bino 28, xeHckoro — 10. BospacT 60mbHbIX cocTaBnAmM
o1 35 100 49 ner.

B ocHoBHyto rpynny (20 60mbHbIX) BOLLMW NaLUEHTbI,
KOTOPbIM MPUMEHSNCA B peabunuTaunoHHOM nepuoae
[103aTOp HarpysKkW Ha HUXKHIOK KOHEYHOCTb. B OCHOBHOM
rpynne rnonepeyHblii Nepernom auacusa KoCTen roneHun
oTMe4anu y 9 6onbHbIX, KOCor nepernom —y 11 60MbHbIX.

Mpynny cpaBHeHWst cocTaBunm nauueHTsl (18 6onb-
HbIX) 6e3 NpuMeHeHus fosaTopa Harpysku: 10 naumeH-
TOB — C KOCbIM NEPEnoMoM CPeIHE TPETU KOCTEN FoMNeHwu,
8 6onbHbIX — C nonepeYHbIM NeEPENomMoM obeunx KocTen
roneHun B cpenHen Tpetu (mabn. 1).

Cpoky cpalLieHIsi TONEPEYHOrO 1 KOCOrO NEPENIOMOB
KOCTeli roneHn y BonbHbIX OCHOBHOW rpynmbl W rpynmbl
CpaBHeHUs onpegensinu B cpoku ot 16 go 20 Heaenb no
[laHHbIM PEHTTEHOMNOMMYECKOro UCCNE0BaHNS.

Cratuctudeckyto 06paboTky pesynsraToB NpoBOAMK
Ha nepcoHarnbHOM KoMMboTEPE B Nporpamme Statistica
6.1 (cepunHbin Homep BXXR502C631824NET3). 3akoH
pacnpefeneHust oTnYarncs oT HOpMaribHOro, No3TOMy
BBIYMCINIANU MeAuaHy W MHTEPKBapTUIIbHbIA UHTEepBan
KONMYecTBa HeAenb B peabunuTaunoHHbIA Nepuoa.
[loCTOBEPHOCTL OTNINYWMIA CPAaBHWBAEMbIX BEMUYMH OMpe-
Lensinu ¢ NpUMeHEHNEM HeNnapamMeTpuyeckoro MeToaa
[Nsl CpaBHEHMs BbIGOPOK pasHoro obbEma — Kputepus
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MaHHa-YuTHu (Z). Pesynstatbl cuMtany JOCTOBEPHBLIMM
npu p < 0,05.

Pe3yAbTaThbl U X 06CY)XAEHUE

PaspaboTaHHOe YCTPOWCTBO COCTOWT U3 3MEKTPOHHON
nnatbl, Ha KOTOPOW PacnonoXeH MUKPONpPOLEeccop ¢
nporpaMMHbIM 06ecrneyeHnemM 1 SHeProHe3aBMCMMON
NamsTbI0 AN COXpPaHeHWs cTaTucTuku, mogyns Wi-Figns
nepefayn CTaTUCTVKK Ha CepBep W MporpamMMyMpoBaHus
napameTpoB, BUGPOMOTOP ¥ MbE30M3TyYaTenb Ans CUrHa-
nn3aumumn o YpeamepHom unu cnaboi Harpyske, KOHTPOn-
nep 3apsiga akkyMynstopa, akkyMyrnsTop, yHMBepcarbHbIi
MOpT NS NOAKMYEHNS AaTYMKa Beca, NOA3apSaKM akKy-
MyFSiTopa W NPOrpaMM1POBaHVS NapamMeTpoB YCTPOCTBA.
M3mepuTenbHbIi MOZynb COCTOUT M3 CTENbKM 1 CeHcopa
Beca. [lporpammupoBaHue napameTpoB YCTPOWCTBa
MPOU3BOAUTCS € NOMOLLbLIO Brioka MporpaMMUpOBaHUS.
Mopsapsigka akkymynsTopa Npou3BoAMTCS Npy MOMOLLM
6roka nutaHust (puc. 1).

YCTpOWCTBO peanuayeTcs CneayroLLym o6pasoM: CeH-
COPHBbIN BIIOK CO CTENbKON 1 JaT4MKOM pacronaraercs B
00yBU NoA NATKOW NaLmeHTa, a OCHOBHOM BrI0K KpenuTcs
Ha rofieHb Mpy NOMOLLY PEMHS (puc. 2).

lMocne BKIOYEHNS YCTPOCTBA B NPOrpaMmMy MUKpO-
KOHTpOIepa 3arpyxaetcs 3HayeHve Beca nauueHTa.
lMocne 3Toro B peansbHOM BPpeMEHU pervicTpupyeTcs Teky-
LLiee 3Ha4eHne Harpy3ki Ha Hory. Ecrnv Tekyluee 3HaveHne
npeBbILLaeT 3agaHHoe 3HadeHme B 20 % OT Beca naumeHTa,
To cpabaTbiBaeT YCTPOWCTBO 3BYKOBOW CUrHaNMU3aLmy ans
OMOBELLEHWS NaLMeHTa 0 Ype3MEPHOI Harpy3ke Ha Hory.
Ecnmn 3HayeHve Beca ¢ gaTtumka Onnsko K KpUTUYEeCKOMy
3HAYEHMI0, HO MEHbLLE €ro, TO YCTPONUCTBO HauMHAET Bi-
6pu1poBaTh A4S OMOBELLEHUS NaUneHTa o NpUBIKEHNN K
KpUTUYECKOI Harpyake. [MonyyeHHbIe faHHbIe 3an1ChIBaroT-
CS1 B 9HEPrOHE3aBUCKMYIO NaMSATb. YCTPOCTBO NO3BONSeT
COXpaHsTb M NepefaBaTb Ha CepBep CTaTUCTHKY XOAbObI
naLyeHTa [ns KOHTpons peabunuraumumy Bpadqom.

B cnyyae BBegeHns 60onbHbIM Npy HACTPOIKE Napame-
TpoB cBoevi fomaluHen Wi-Fi ceTu, nocrne Kaxgoro ceaHca
peabunutauuy ycTpoicTBo ByaeT oTchbinatb CTaTUCTUKY
Ha cepBep. Ha cepaepe B NoO0 MOMEHT NaLMEHT UK ero
nevaLLmin Bpay MoryT NOCMOTPETh CTAaTUCTUKY Harpy3Kku Ha
Hory. B cnyyae cunbHoi unu cnaboi Harpysku Ha HUX-
HIOK KOHEYHOCTb, @ TakKe MOIHOro OTCYTCTBUS HAarpy3Kku
MPOLOIKUTENBHBINA NepUos cucteMa yBeoMuT 06 3Tom
nauveHTa unv Bpadva MeKTPOHHbIM NMMCbMOM. [laHHble ¢
cepBepa MOryT UCMOMNb30BaThCA AMNs NPUHATUS PELLEHNS
00 N3MeHeHUn MeToauKy peabunuraumm.

BonbHbIM € KOChIM MEPENOMOM CPeAHEN TPETY FoNeHN
paspellanach A03MpOBaHHas Harpyaka Ha KOHEYHOCTb
yepes 6 Hedenb CO AHA onepauuu, a Npu NonepeyHoOM
nepenome — ¢ 1-3 AHS Nocne onepawyy B 3aBYICUMOCTH
OT MHTEHCMBHOCTM 60neBoro cuHapoma. Harpyska co-
crasnsana oo 20 % ot obuero Beca 6onbHOro. A yepes
8 Hefienb CoO [HA onepauuy Harpysky Ha KOHEYHOCTb
yBennymeanu 10 30 %.

Mp1BOAVM AaHHbIE AN CPABHEHUS CPOKOB CPaLLEHMs
MOMepeYHOro 1 KOCOro NeperioMa KocTew roneHu y 6onbs-
HbIX OCHOBHOW rpyNMbl ¥ FPyNnbl CpaBHeHUs (mabn. 2).

B pesynbrarte npoBeféHHOMO nccnefoBaHus Obinu
MONyYeHbl CriefyroLLme pesynbTaTbl: NPUMEHEHNE 103a-
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Puc. 1. YCTpoicTBO Ans onpeaeneHnst Harpyaku Ha HUKHIOK KOHEYHOCTb.
1: MUKPONPOLIECCOP; 2: 3NeKTpoHHast nnata; 3: mopynb Wi-Fi; 4: patunk Beca; 5: Bubpomotop;

6: nbesouanyyarenb; 7: akkyMynsaTop; 8: KOHTPONNEP 3apsAKK akkyMynsTopa; 9: YHUBEPCAMbHbIiA MOPT;

10: Grok nporpammupoBaHust; 11: 6nok nuTaHus; 12: anemeHT kpenneHns; 13: crenbka; 14: kopnyc.

Puc. 2. PacriornoxeHue faruuka Beca U KpenneHue 0CHOBHOrO Broka.

TOpa Harpy3Kku NOMOXMTENBHO OTPA3NIIOCh HA COCTOSHUN
60onbHLIX OCHOBHOW rpynnbl. [epuoa peabunutaumm y
6OMbHBLIX C NOMEPEYHbIM NEPENOMOM YMEHbLUIMMCS B
cpedHeM Ha aBe Hegenu: 15 Hefenb — y OCHOBHOM U [0
17 — y KOHTPOMbLHON rpynMbl COOTBETCTBEHHO. BbiLLe-
M3NoXeHHas 3aKOHOMEPHOCTb Obina nogTBEpXAEHa U
CTaTUCTUYECKY, C UCMIONb30BaHNEM HenapameTpU4ecKoro
meTofa — kputepus MaHHa—YuTHu (Z = 3,75), C BbICOKUM
ypoBHeM goctoBepHocTH (p < 0,001). Y 60MbHBIX C KOCbIM
NepenoMoM Mbl Takke Habrnogani yMeHbLLEHe BpEMEHM
peabunurtaumm, HO OHO ObINO HEe TakWM SIBHBIM, KaK Y
60onbHbIX C NonepeyYHbIM nepenomom: 19 y OCHOBHOW K
19,7 Hepenu — y KOHTPOILHON rpynbl.

Mcnonbays paspaboTaHHoe YCTPOWMCTBO JO3MPOBaH-
HOW HarpysKu 1 paHHer paspaboTky ABMKEHWI B CycTaBax,
yaanock n3bexatb TaKoro OCNIOKHEHMS, Kak KOHTpaKTypa
CcycTaBa U HecpallieHue nepenoma.
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Tabnuua 2. CpaBHeHWe CPOKOB peabunutaumm 6onbHbIX C NpUMeEHeHEM U 6e3 NPUMEHeHWs 1o3aTopa Harpy3ku

Tpynnbl MonepeyHbIi nepenom kocTen ronexu (2A) Kocoii nepenom kocteii ronexu (2A)

Aantble OCHOBHas rpynna KOHTPONbHas rpynna OCHOBHas rpynna KOHTPONLHas rpynna
KonnuyecTBo 6onbHbIX N0 xapakTepy noBpexaeHns 9 8 1 10
cornacHo knaccudukaym AO
MegwaHa 15,00 17,00 19,00 19,70
MHTEpKBapTUMbHbIN MHTEPBan (14,50; 16,00) (16,75; 17,75) (18,00; 20,00) (18,00; 20,50)
3HaueHve kputepus MaHHa—YWUTHN Z=375 Z=129
[ocToBepHOCTb p <0,001 p<0,2

BbiBO iy teza [Analysis of the results of treating patients with shaft fractures of

1. PaspaboTaHHoe yCTpOICTBO NO3BONSIET NaLMEHTAM
C TPaBMamu HKHUX KOHEYHOCTEW NpUAEPKMBATLCS On-
TUMarbHOW Harpyskv B nepuoa peabunutaumm, naberas
Ype3MepHON 1 cnaboii Harpy3KM Ha HUXKHIOK KOHEYHOCTb.
YCTpoWicTBO BEAET CTAaTUCTUKY Harpy3ku 1 nepedaér eé
Ha cepeep, 6narogaps Yemy nevalluin Bpad MOXeT KOH-
TpPONMPOBaTb NpoLecc peabunutauuy.

2. YCTPOWCTBO rapaHTUpyeT ONTUMAanbHYH Harpyaky
Ha OnepupoBaHHY KOHEYHOCTb A0 MOSTHOMO CPaLLEHus
nepenoma, AaéT BO3MOXHOCTb COXPaHUTb CTepeoTun
xofb0bbl, CHUXaET PUCK NOBPEXAEHMS rkcaTopa, No3Bo-
NSIeT ONTUMKU3NPOBATL OCTEOTEHES B 30HE NEepernoma, Yto
CrocobCTBYET COKPALLIEHNO CPOKOB CpaLLEeHNs neperoma
1 CPOKOB peabunuTauum Ha 2 Hegenu.
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Alternative method of treating prolonged wound defects of trunk

and extremities

E. V. Ponomarenko, I. S. Kovalenko

Zaporizhzhia State Medical University, Ukraine

The aim of the study is to improve the treatment results in patients with prolonged wound defects on the trunk and extremities
by using alternative methods.

Materials and methods of research: 75 patients with neurotrophic disorders aged 19-76 years were treated. Of the total
number 25 (33.3 %) of patients were treated according to the methodology having been developed in the clinic.

Results and discussion: In 25 (33.3 %) cases of a neurotrophic ulcerative defect, skin regeneration course was prescribed
for 2 to 6 weeks. We have had positive results (complete defects healing) in all the cases. The clinical experience of using
hyaluronic acid preparation has been scientifically substantiated by the complex pathomorphological studies of skin biopsy
material (histological, histochemical, immunohistochemical techniques ones using monoclonal antibodies Rb a-Hu Collagen |,
Clone RAHC11 and Rb a-Hu Collagen Ill, Clone RAHC33 (Imtek, Russian Federation) to collagen | and Il types).

Conclusions: The choice of corrective intervention method and the closure of the defect depended on the size, depth of
the wound and the functional characteristics of the site of the injury. The new method of treatment of neurotrophic ulcers expands
the prospects for treatment of patients with defects in the integumentary tissues. At the pathomorphological examination,
the signs of healing with hyperproliferative processes were revealed in the epidermis, hyperkeratosis, parakeratosis, and
excessive accumulation of collagen type | that characterized pathological healing and was often determined in the epidermis
in chronic ulcers. Differential approach to selecting the method of closing wound surfaces makes it possible to achieve positive
results in 98.1 % of cases.

AnbTepHaTMBHUK cNOCi6 AiKyBaHHA TPUBaAAO iCHYIOUMX paHOBUX AedeKTIB TyAyba Ta KiHLiBOK

0. B. lNoHomapeHKo, I. C. KoBaneHKo

MeTa po6oT1 — noninLumMTh pesynbsraTu NikyBaHHsS XBOPYX i3 TPUBANO iCHYKYMMK paHOBUMM AedekTamu Tyrnyba Ta KiHLiBOk
LUMSAXOM 3aCTOCYBaHHS ansTepHaTUBHUX METOAIB.

Marepianu Ta metogum. Y KniHiLi nponikoBaHo 75 XBopwX i3 HeMpoTpodiuH1MK posnagamu Bikom Big 19 oo 76 pokis. 25 (33,3 %)
navuieHTiB Bif 3aranbHOi KiflbKOCTi NPOMikoBaHO 3a METOAMKO, KOTpa po3pobneHa B KMiHii.

Pesyniratu. Y 25 (33,3 %) Bunagkax HepoTpoivHOro B1PaskoBoro AedekTy NpusHadeHnii Kype peaepmaniaalii npotsrom 2—6
TWKHIB i3 NO3WNTVBHIM pe3ynsTaTtoM (MOBHE 3axuBneHHs AedekTy) B ycix Bunaakax. KniHiuHuin JoCBia 3acTocyBaHHS npenapary
rianypoHOBOI KMCMOTK HayKOBO OBrPYHTOBAHMIA KOMMMEKCHUM MaToMOPONoriyHM JOCTIMKEHHAM BionciliHoro matepiany
LUKipy (riCTONOTYHUMM, FICTOXIMIYHUMU, IMYHOTICTOXIMIYHMIY METOAMKAMM 3 BUKOPUCTAHHSM MOHOKMOHANbHUX aHTUTIN Rb a-Hu
Collagen I, Clone RAHC11 1a Rb a-Hu Collagen Ill, Clone RAHC33 («ImTek», Pociicbka PenepaLis) go konareny | ta lll Tunis).

BucHoBku. Bubip MeTogy Koperyto4oro BTpyYaHHs Ta 3akpuTTs AedekTy 3anexas Big po3mipiB, MUOUHW paHn Ta yHKLio-
HarnbHWUX 0COBNMBOCTEN AiNSAHKW NOLLKOMKEHHS. HOBIUI cnocib NikyBaHHS HEMPOTPOMIYHNX BUPA30K PO3LLMPIOE NEPCNEKTUBM
nikyBaHHS NALJEHTIB i3 AeheKTamm NOKPUBHWX TkaHWH. i Yac naToMopdonoriYHOro AOCHIMKEHHS BUSBMSAMNCH O3HAKV 3arOEHHS!
3 rinepnponicepaTMBHUMM NpoLecamu B enigepMici, rinepkepato3oM, napakeparo3om i HaAMIPHUM HAKOMUYEHHSIM KonareHy |
TUMY, LLIO XapaKTepK3ye NaTonoriyHe 3aroeHHs Ta YacTo BU3HAYAETLCA B eNifepMICi NPy XPOHiYHKX BUpaskax. AudepeHuinHni
nigxin 4o BUbopy MeToay 3aKpuTTS paHOBMX MOBEPXOHb AA€ MOXIMBICTb JOCATHYTU NO3UTUBHIX pesynbTaTis y 98,1 % Bunagkis.

AI\bTepHaTVIBHbIﬁ cnocob AeueHUs AAMTEABHO CyLLECTBYIOLLUX paHeBbIX AePeKTOB
TyAOBULLA U KOHEYHoCTeN

E. B. MoHomapeHko, U. C. KoBareHKo

Llenb pa6oTbl — yny4wnTb pesynsrathbl neveHnst GonbHbIX C ANUTENbHO CYLLECTBYIOLLMMW PaHEBLIMU AedeKTamm TyrnoBuLLa
1 KOHEYHOCTEW NyTeM NPUMEHEHIS! anbTepHaTUBHBIX METOAOB.

Marepuanbi u metoAbl. B knuHuKe nponeyeHo 75 BonbHbIX C HEMPOTPOdUYECKUMI TPOUYeCKUMU AedekTamm B Bo3pacTe
ot 19 go 76 ner. 25 (33,3 %) naumeHTOB OT 0BLLEro KonnyecTea NPoSIEYeHo No MeToauke, pa3paboTaHHON B KITMHUKE.

Pesynkrartbl. B 25 (33,3 %) cnyyasx HempoTpodnieckmx I3BeHHbIX 4edeKTOB Bbin Ha3Ha4YeH Kypc pefepManii3aLim B Te4eHe
2-6 Hefienb C NONOXMTENbHBIM Pe3yrnkTaToM (MONHOEe 3aXVBIEHUE fedekTa) BO BCex crnyyasix. KIMHNYECKIiA OMbIT NPUMEHEHNS
npenaparta r1anypoHOBOW KUCTOTbI Gl Hay4HO 060CHOBAH KOMMIEKCHBIM NaToMOPONor1yeckM 1ccnenoBaHem broncuit-
HOro MaTepuana Koxu (rMCTonornyeckuMm, TrMCTOXMMUYECKAMI, UMMYHOTUCTOXMMUYECKMI METOANKAMM (C UCMONb30BaHNEM
MOHOKIOHarnbHbIX aHTuTen Rb a-Hu Collagen I, Clone RAHC 11 v Rb a-Hu Collagen lll, Clone RAHC33 («/mTek», Poccuiickas
®epnepauns) k konnareny | u lll Tunos).
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BbiBoabl. BriGop MeTofa KOPPEKTUPYIOLLErO BMELATENLCTBA W 3aKpbITUs AedhekTa 3aBucer OT pasMepoB, My6uHbI paHbl
1 QYHKLMOHaNbHbIX 0COBEHHOCTEN yyacTka noBpexaeHns. HoBbli cnocob nedeHns HepoTpOUUECKUX SI3B paclumMpsieT
NepCneKTUBbI NIeYeHNs NaLMeHTOB ¢ AedhekTaMu NOKPOBHBIX TKaHeN. [Mpy naToMoponornieckom nccnesoBaHnm obHapyxu-
BanMCb MPU3HaKN 3aXMBEHUS C runepnponudgepaTBHLIMA NpoLeccamMmn B aNMAepMIUCe, MMnepkepaTosoM, napakepaTo3om
1 Ype3MepHbIM HakonneHueM konnareHa | Tmna, Y4To xapakTepu3ayeT NaTonormYeckoe 3aXMBNEHNE U YacTo onpeaenseTcs B
anuaepMumce Npu XpoHUYecknx s3eax. JuddepeHumpoBaHHbI NOAX0A K BbIOOPY MeToAa 3aKpbITUSt paHEBbIX MOBEPXHOCTEN
NO3BONSAET AOCTUYb MONOXMTENbHBIX pe3yneTaTtos B 98,1 % cnyyaes.

Patients with prolonged wound defects are, first of all,
the category of patients with disability for an indefinite
period, possible disability and a significant decrease in
the quality of life. As a rule, the patients receive long-term
courses of treatment in several medical institutions, as
outpatients too. The presence of wound surfaces leads
to the limitation of physical activity, the need for regular
painful dressings, permanent sense of malaise, the onset
of drugs’ side effects, emotional disorder.

Most often, the causes of prolonged wounds formation
are vascular diseases (trophic ulcers in chronic venous
insufficiency, ischemic ulcers in obliterating diseases of
arteries), complicated forms of diabetes mellitus (neu-
ropathic form of diabetic foot), cancer (radiation ulcers),
and so on. Neurotrophic ulcer defects, as consequences
of spinal cord injury and peripheral nerves, are difficult to
conservative therapy and surgical correction. In the United
States, every year more than 8-10 thousand new cases of
complicated vertebral and spinal trauma are recorded, in
Ukraine this figure is 2-3 thousand per year [3].

Despite the introduction of high-tech non-invasive
neurosurgical techniques, the vast majority of patients
with the consequences of traumatic injury to the spinal
cord are disabled [1,4].

The aim of the study is to improve the treatment results
of patients with long-standing wound defects of trunk and
extremities by using alternative methods.

Materials and methods of research

75 patients with neurotrophic disorders aged 19 to 76 years
old, with an average age of 47.5 years, were treated from
2011 to 2017 at the clinical basis of the Department of
Disaster Medicine, Military Medicine, Anesthesiology and
Intensive Care of Zaporizhzhia State Medical University.
Women — 27 (36 %), men — 48 (64 %). There were 25
(33.3 %) patients of the total number treated according to
the new methodology using hyaluronic acid preparation,
which has been developed in the clinic [2].

The patients were performed the following diagnostic
measures: general clinical examination, angiological,
neurological examination, clinical and laboratory diag-
nostics, microbiological monitoring of the wound contents,
CT, electroneuromyography, Doppler ultrasonography,
photodocumentation.

The complex pathomorphological study of the skin
biopsy material was performed by histological (staining
with hematoxylin and eosin), histochemical (Van Gieson’s
stain), immunohistochemical (according to the standar-
dized protocols [6]. Using monoclonal antibodies Rb a-Hu
Collagen |, Clone RAHC11 and Rb a-Hu Collagen ll, Clone
RAHC33 (Imtec, Russian Federation) to collagen types |
and Ill). For the morphometric study, the skin preparations
were photographed in 5 visual fields by the digital camera
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“Canon EOS 1000D” (Japan) in the microscope Axioplan
2 (Carl Zeiss, Germany) with the magnification x200 and
analyzed using the software Imaged [11]. For the mor-
phometric measurement of the relative area occupied by
immunopositive structures, a standard “threshold of sensi-
tivity” (the Threshold tool) was set up in the filtered image
DAB channel for automatic segmentation of the digital
image into two main types of pixel points (black and white),
followed by the calculation of the ratio of the number Black
pixel points (immunopositive zones) to the total number of
pixels in the image, expressed in %. The statistical proces-
sing of the results was performed on a personal computer
using the analysis package in the program Excel Microsoft
Office 2013 and Statistica® for Windows 6.0 (StatSoft Inc.,
License number AXXR712D833214FAN5). Median (Me),
lower and upper quartiles (Q1, Q3) were calculated.

Results and discussion

With neurotrophic ulcers (6 (8 %) of patients) with damage
to peripheral nerve trunks, it was mandatory to conduct
electroneuromyographic examinations with a neurosur-
geon'’s inspection and the appointment of a special treat-
ment. In 5 cases of trophic ulcers on the lower extremities,
autografting was performed by a split skin graft, in one
case of a wound defect on the forearm, they performed
plasty with a rotation skin adipose flap on the axial blood
supply.

In the 44 (58.7 %) patients, the decubital trophic de-
fects lll-IV degree in the spine (27 cases) area and the site
of greater trochanter of femoral bones (21 cases) were
diagnosed. The choice of the type of surgical intervention
depends on the size of the defect.

In 12 patients there were 2 localizations simultaneous-
ly, in 4 patients — 3 localizations. In case of vertebral locali-
zation of neurotrophic ulcers, in 7 cases, plasty was used
with one or two V-like skin and muscle rotation flaps; in 16
cases plasty was with skin adipose dicotyledonous pedicle
flap; in 9 cases of neurotrophic ulcers in the site of greater
trochanter plasty with rotation skin adipose dicotyledonous
pedicle flap was performed. In other cases wound defects
plasty was performed by the split autografting.

To prevent the development of seromas and hema-
tomas in the early postoperative period, active drainages
were installed for up to 5-7 days. Mandatory preoperative
preparation included rational antibacterial therapy, taking
into account the sensitivity of the sown flora, restoring
electrolyte, water and protein balance. In all the patients,
the primary healing of wound defects has been noted.
Cases of rejection, marginal necrosis of flaps haven't
been marked. In 3 cases subflapular seroma (up to 5 cm
in diameter), which was successfully eliminated, occurred.
In the remote period recurrences of neurotrophic ulcers
have not been noted.
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In 25 (33.3 %) cases of neurotrophic ulcer defect on
the heels and residual defects in the area of the sacrum,
buttocks a redermalization course was prescribed for 2 to
6 weeks with a positive result (complete defect healing)
in all the cases.

Clinical manifestations of neuropathy were absence
of pain, immutability of skin integuments temperature and
their normal color, intact pulsation in the dorsal arteries
of the foot, the presence of hyperkeratosis on the sole,
specific deformity of the fingers, feet and joints. Trophic
ulcers were localized in the places of excessive pressure
on the sole — the area of the heel, the heads of metatarsal
bones, the lateral part of the foot. The electroneuromyo-
graphy confirmed the diagnosis in all the cases, namely,
the lack of electrical conductivity along the peripheral nerve
endings of the leg.

The basis of the new method for the treatment of
trophic ulcers in the lower extremities is using a combined
preparation of hyaluronic acid with sodium salt of succinic
acid [2].

We have used the preparation of hyaluronic acid with
sodium salt of succinic acid by injecting 1.0 ml of 1.5 %
solution intracutaneously around the ulcer defect once
per week for 5-7 weeks. During the treatment, dynamic
measurements of the trophic ulcer defect were performed.

All the patients were treated according to this method
and they were discharged with a positive result, namely,
the complete healing of the trophic ulcer defect.

The introduction of hyaluronic acid preparations into
the extracellular matrix provides the site of the surgery
with the additional amount of hyaluronic acid to optimize
the performance of its biological functions in the skin,
such as: the tissues’ turgor and flexibility increases and
the processes of elastogenesis, collagenogenesis and an-
giogenesis are stimulated. Sodium succinate (sodium salt
of succinic acid) operates at the level of mitochondria — to
activate the processes of cellular respiration, ATP synthesis
and the structural proteins of the skin.

This treatment technique can be used not only at
the conditions of in-patient department but at the out-pa-
tient setting too which significantly reduces the terms of
treatment and patient’s stay in the hospital.

Despite the fact that redermalization is the technique
that requires special training, its further use does not
require specific instruments, anesthetic support, or ope-
rating room.

Conducting weekly measurements of ulcer defect
makes it possible to evaluate the results of treatment in
the dynamics and be able to correct treatment, which does
not require special tools either, except for centimeter tape
or tracing paper.

Thus, the combination of the afore-mentioned positive
influences has contributed to increase the efficiency of
treatment, to accelerate the recovery of patients, reduce
the number of complications and reduce the number of
bed days.

In addition to the fact that the use of this method does
not require special means and the attracting of the other
profile specialists, it can be used in the outpatient mode
for the treatment of prolonged existing trophic ulcers with
vascular etiology in the complex with surgical methods of
intervention.
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Example. Patient L., 1982, the history of the disease
No. 1199 was admitted to the Department of Thermal
Injury and Reconstructive Surgery with the diagnosis:
Consequences of severe spinal trauma. Vertebral fracture
L1. Spinal cord contusion. Neurotrophic ulcer defects of
the lumbar, sacrum, buttocks, both heels. Lower Para-
plegia. Dysfunction of the pelvic organs in the form of
retention.

Date of hospitalization: 25.01.2012.

Date of discharge: 07.03.2012.

On admission to the hospital the patient complained
of the presence of wounds on the sacrum, buttocks, heels.

Anamnesis of iliness: the patient considers himself
to have been ill for six months, when he was injured fal-
ling from the height at the construction site. He has had
the course of complex treatment in the neurosurgical de-
partment. In the postoperative period there were bedsores
in the area of sacrum, heels. The patient was hospitalized
to the department of thermal trauma for further treatment.
Local examination of the sacrum area showed wound de-
fect 10x10 cm with straight edges and active granulations,
in the area of both heels there is necrosis.

The patient received the course of antibacterial, infu-
sion therapy, exercise therapy, massage, debridement of
wound defects.

21.06.12 — operative intervention was performed —
closure of the neurotrophic wound defect of the sacral area
with a rotation two-lobe fasciocutaneous flap. Sutures were
removed on the 14" day.

02.11.11 — necrectomy of the marginal necrosis of
the flap, secondary suturing, autoplasty.

18.11.11 — autoplasty of wound defects of heels.

13.12.11 — epicystostoma surgery.

19.01.12 — autoplasty of residual wound defects.

The patient is again hospitalized with residual wound
defects in the area of the sacrum and heels and new
neurotrophic defects in the buttocks.

After the course of antibacterial therapy, defects
debridement

15.02.12 — autoplasty of wound defects was per-
formed.

From 08.02.12 the course of injection 1.5 % solution
of hyaluronic acid started. In the dressing room, the pa-
tient’s wound defect area was debrided with an antiseptic
solution. The size of the defect was measured with
the centimeter tape before the beginning of the therapy.
Completely ready-to-use glass Luer-lock syringe filled
beforehand and an additional needle with a solution of
non-structured hyaluronic acid with succinate (concen-
tration of hyaluronic acid 15 mg/ml) was used. Indenting
from the edge of the ulcer for 0.5 cm, 0.1-0.2 ml solution
is injected intracutaneously once by the tunnel method.
Spacing between the injections is 0.5 cm.

A sterile gauze bandage was applied on the wound
defect. The procedure was repeated 2 times a week with
the obligatory measurement of the wound defect and its
photographing. The course of treatment was 2 weeks.
After the treatment course, the complete epithelization of
wound defects in the area of both heels and the buttocks
was noted.

The clinical experience of using hyaluronic acid prepa-
ration has been scientifically substantiated by the studies
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performed in accordance with the program of joint scientific
research of the Department of Medicine of Catastrophes,
Military Medicine, Anesthesiology and Intensive Care,
and the Institute of Clinical Pathology, ZSMU, dated Nov
20, 2015 on the base of the Institute of Clinical Pathology,
ZSMU.

During the complex pathomorphologic examination
of the skin biopsy material from the para-wound zone
in 25 (33.3 %) patients with neurotrophic defects of
the integumentary tissues, who had been treated by
the method of using hyaluronic acid 1.5 % with sodium
succinate, it was found that the epidermis in these areas
had a different morphology from the epidermis of healthy
skin, which was represented by a stratified epithelium
and consisted of several layers of keratinocytes. During
maturation, these cells move from the proliferative state in
the basal layer to the differentiated state, acquire stratified
structure, lose their nuclei and form enucleated corneal
layer.

In pathohistological examination of the skin biopsy
material stained with hematoxylin and eosin, in this group
of patients after the injections of hyaluronic acid prepara-
tion, the signs of healing wounds were revealed. In most
cases, they were characterized by the formation of a thick,
hyperproliferative epidermis containing mitotic active cells
not only in the basal but also in the supra-basal layers,
which according to some literature data is the result of
activation and excessive expression of c-myc [9]. Further-
more, the other differences were found — the presence
of hyperkeratosis (thick corneal layer) and parakeratosis
(the presence of nuclei in the corneal layer), which can give
evidence of the incomplete differentiation of keratinocytes
and often characterizes the epidermis of chronic ulcers
[7]. Itis known that induction of c-myc and suppression of
K6/K16 can lead to inhibition of keratinocytes migration in
human skin, which contributes to the incomplete activation
of keratinocytes and possibly the development of chronic
wounds [8,9]. In some cases, the restricted areas of gra-
nulation tissue formation were identified and the areas of
pseudoepytheliomatous hyperplasia, that is often revealed
in chronic defects’ edges and caused by chronic injury of
the damaged areas.

At the histochemical studies of the skin fragments in
this group of patients, stained according to Van Gieson’s
method, the areas of sclerosed dermis with intensely
developed collagen framework were revealed as unsy-
stematically arranged thin and thick bundles of collagen
fibers and inflammatory cell infiltration between them. In
some cases, the normal structure of the dermis with a
neat and orderly network of collagen was detected, which
was covered with a thin layer of epidermis. It is known
that the initial phase of wound healing is characterized by
the release of IL-1 and TNFa by keratinocytes that acting
autocrinely, increase the migration and proliferation of
keratinocytes, activate adjacent fibroblasts and increase
the secretion of FGF (fibroblast growth factor), whichin turn
promotes the migration of fibroblasts and the accumulation
of ECM components, primarily collagens [12]. The other
important signaling molecule produced by both keratino-
cytes and fibroblasts is TGF-B. Its expression induces
the formation of granulation tissue, reepithelization and
tissue reconstruction [5].
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In the parallel immunohistochemical examination of
these skin fragments, using monoclonal antibodies to col-
lagen types | and Il in most cases its marked expression
was revealed with considerable accumulation in the form
of wavy pale and intensely colored single and collected in
fascicles, sometimes interwoven with each other fibrillary
structures in all the layers of the dermis. During photodigital
skin fragments morphometry in patients with neurotrophic
ulcers it was determined that the relative area of collagen
type | deposition is 28.15 (24.35; 35.24) % and collagen
type Ill — 23.01 (20.94; 25.95) %.

Thus, it was determined that in the dermal structures
of most patients in this group there was a denser accu-
mulation of collagen type | than collagen type lll, that
according to the findings of other studies may be the result
of an imbalance between the processes of synthesis and
degradation of proteins of extracellular matrix and leads
to the pathological scarring [10,14]. According to some
studies, it has been established that chronic inflammatory
infiltration in the zones of skin damage is accompanied
by activation of leukocytes, cytokines and matrix metal-
loproteinases, which support the inflammatory reaction,
stimulate pathologic production of collagen by fibroblasts,
their proliferation and pathological fibrosis, as well as
lipodermatosclerosis [10].

In the complex microscopic examination of skin tissue
sections stained with hematoxylin and eosin and according
to Van Gieson’s method in the control group of patients
(20 ones with wound defects of the integumentary tissues
of the trunk and extremities without damage to the ner-
vous structures) the areas with intensive development of
the dermal collagen framework covered with a thin layer of
the epidermis, that contained mitotic active keratinocytes
in the supra-basal layers, often with flattening of the der-
mally-epidermal junction. Fibroblast clusters and a focal
lymphocytic infiltration were revealed among collagen
bundles. In the analysis of digital images of skin samples
with immune positive zones in this group of patients it
was also observed an intense accumulation of collagens
types | and Ill as pale and dark brown fibrous structures of
thin single and organized into bundles fibrils in all dermal
layers. In this case, the relative area of accumulation of
collagen type | was lower than in the previous group and
amounted to 19.01 (14.80; 22.73) % and collagen type
Il - 26.67 (25.11; 33.01) %. This way it was found that in
the dermis of the most patients in this group a significant
accumulation of collagen type Il was observed, which
usually occurs at the early stages of regeneration than
collagen type | that according to the data of the other
studies is revealed in immature connective tissue [13] and
is explained by the early stages of surgical interventions
and the intake of skin biopsy material after tissue damage
in this group of patients.

Conclusions:

1. The choice of the method of corrective interven-
tion and the closure of the defect depended on the size,
depth of the wound and the functional characteristics of
the damaged site.

2. The new method of treatment of neurotrophic ulcers
of the lower extremities using hyaluronic acid preparation
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with sodium succinate enhances the prospects for treat-
ment of patients with integumentary tissues defects.

3. Pathomorphological examination of skin fragments
in patients with neurotrophic ulcers revealed signs of
healing with hyperproliferative processes in the epidermis,
hyperkeratosis, parakeratosis, and the excessive accumu-
lation of collagen type | which characterizes pathological
scarring and is often determined in the epidermis in chronic
ulcers.

4. Differential approach to the selection of the me-
thod of closing wound surfaces associated with damage
to the central and peripheral nervous systems makes it
possible to achieve positive results in 98.1 % of cases.
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Pak weiku matku (PLUM) siBnsieTcs pacnpocTpaHEHHO OMyXonbio Y KEHLLVH, €€ pa3BUTUIO NPEeALIECTBYET psf NaToNorNyYeckmx
MpOLIECCOB, CPEAM KOTOPbIX KMIOYEBYIO PONb UrPaeT LiepBrkanbHas uHTpasnutenuansHas Heonnasus (CIN).

Llenb pa6oTbl — 13yyeHne ocobeHHocTel MMMyHorncToxummdeckoi (UMX) akcnpeccun Ki-67, p16™«‘e, HPV16 B anutenum
wenkn matkn (LUM) ¢ aucnnactnyeckumn uameHeHusmm pasnmyHon crenexn tskectn (CIN I-111) n B onyxoneBsbix knetkax
nnockokneto4Horo PLUM.

Matepuanbl u metogbl. [poBeaeHo natoructonornyeckoe n UIMX nccnegosanne 6uoncuin LM matkm 53 6onbHbIx 18—45
ner, u3 kotopbix 34 xeHwwmHbl ctpagamm CIN |1, y 9 anarHoctmpoBaH nnockokneTouHbin PLUM, B 10 cnyyasx nayyeHa LM
0ObI4YHON CTPYKTYPbI.

Pe3ynkrathkl. YctaHoeneHo, yto npu nérkon CIN | gucnnaswv anutenui LM xapaktepumsyeTcs HU3KUM ypoBHEM nponude-
paumm no skcnpeccun Ki-67 (Me = 17,87 % (13,76; 22,44)) u kpaiiHe H13KMM ypoBHEM akcnpeccumn p16™<4a (Me = 0,00 (0,00;
29,64)); nonst HPV16-no3utmeHbIx nauueHTok ¢ CIN | coctasnsiet 27,27 %. Mpw cpenHert CIN Il gucnnaswm anutenvountbl LM
XapakTepuayeTcsi cpeHum yposHem nponndpepauinmn (Me Ki-67 = 44,96 % (34,91; 55,41)) n ymepeHHbIM YPOBHEM 3KCMpeccum
p16™N4e (Me = 75,71 (51,24; 82,41)); nonst HPV16-no3untueHbix nauveHTok ¢ CIN Il coctasnsieT 71,43 %. Mpu tspxkénoit CIN 111
Avcnnasumn anutenui LLIM xapaktepusyeTcs BbICOKMM ypoBHEM nponudepataHom aktueHocTn (Me Ki-67 = 74,62 % (68,50;
84,67)) v BbicokuM ypoBHeM akcripeccumn p16™K4e (Me = 117,47 (95,38;123,93)); sonst HPV16-noantueHbIx naumeHTtok ¢ CIN I
coctaBnsiet 77,78 %. Y Bcex GonbHbix PLUM B onyxoneBbix KreTkax BbisBMeHa SAepHO-LMTONNa3MaTnieckas akenpeccus
HPV16, a Takke BbiCOKMit ypoBeHb akcrpeccum Ki-67 1 p16™K4a, metoTes npsiMble KOPPENSILMOHHBIE CBA3W MeXZY YPOBHSMM
akcnpeccum Ki-67, p16™<“a HPV16, a Taroke nokasatensmu crenexn Tskectu CIN.

BbiBopabl. NonyyeHHble AaHHble CBUAETENLCTBYIOT O TOM, YTO C HApPaCTaHUEM TSXKECTU ANCTNACTUHECKNX U3MEHEHUI MHOTO-
cnowHoro nnockoro anuntenust LM BoapacTtaer v akcnpeccus anutenvoumtamu Ki-67, p16™<“a HPV16. OTcyTcTBUME CTaTUCTUYECKN
3HaYMMBbIX pasnuumMin Mexay nokasatensamm akcnpeccun Ki-67, p16™<4a, HPV16 B anutenum LUM ¢ tsxxénoii CIN 11l aucnnasueit
1 B onyxoneBbix knetkax PLLUM cBuaeTensCTBYET 0 TOM, YTO 9T MapKepbl He UrpakoT peLuatoLLen poni B AnddepeHumansHomn
AMarHocTuKe TSXKEMNOW AUCrNa3um 1 nnockoknetoqHoro PLLM.

OcobauBocTi imyHoricToxiMmiuHoi ekcnpecii Ki-67, p16™*42, HPV16
y uepBiKaAbHil iHTpaeniTeAiaAbHIN HeonAa3ii Ta KAPLUUHOMI LUIMIUKKU MaTKU

B. 0. TymaHcbkui, 3. 0. Nuporosa

Pak wwiikn matky (PLLM) € noLumpeHoto myxmnmHO B XKIHOK, ii pO3BUTKY Nepeaye H13Ka NaTorioriyHMX NpoLeciB, cepes KOTpux
KIKOYOBY ponb Biirpae LiepsikanbHa iHTpaeniteniansHa Heornnasis (CIN).

MeTa po6oTu — BrBYEHHS ocobrmBocTel imyHoricToximiuHoi (IMX) ekcnipecii Ki-67, p16™K4a, HPV16 B enitenii wwiikn MaTku
(LLIM) i3 guennacTyHumm 3miHamu pisHoro ctynens TshkkocTi (CIN [-Il) Ta B nyxmmHHMX KniTuHax nnockokniTuiHoro PLUM.

Marepianu ta metoaum. 3aincHunm natorictonoriyHe Ta IMX gocnimkerns Gioncin LM matkn 53 xBopux 1845 pokis. 34
xiHku ctpaxganu CIN I-lll, y 9 piarHocToBanwid nnockoknituiHuiA PLUM, y 10 Bunagkax BUMBYEHA LUWAKA MaTKU 3BUYaHOT

CTPYKTYpU.

Pesynsratu. Beranosunu, wo npu nerkii CIN | aucnnasii eniteniv LUM xapaktepuayeTbest HU3bkUM piBHeM nporicdepalii 3a
ekcnpecieto Ki-67 (Me = 17,87 % (13,76; 22,44)) i Bkpaii Hu3bkuM piBHeM ekcnpecii p16™K“e (Me = 0,00 (0,00; 29,64)); yacTka
HPV16-noantusrmnx naujeHTok i3 CIN | ctaHosuTs 27,27 %. Mpu cepegnin CIN |l aucnnagii enitenioumty LM xapakTepusyeTtses
cepepHim piBHeM nponicpepaii (Me Ki-67 = 44,96 % (34,91; 55,41)) i nomipHum piBHem exkcnpecii p16™N<“e (Me = 75,71 (51,24;
82, 41)); yactka HPV16-no3utneHux nauieHTok i3 CIN Il craHoBuTb 71,43 %. Mpu Baxkkin CIN |l gucnnasii enitenin LM xapak-
Tepu3yeTbCa BUCOKUM piBHeM nponidpepatueHoi aktueHocTi (Me Ki-67 = 74,62 % (68,50; 84,67)) i BUCOKM piBHEM ekcnpecii
p16MNK4a (Me = 117,47 (95,38; 123,93)); yacTka HPV16-noautusHmx navieHTok i3 CIN [l ctaHoBuTb 77,78 %. Y BCiX XBOpWX Ha
PLUM y nyxnuHHKX KNiTUHaX BUSIBINIEHA sifepHO-LMTOoNNasmatiHa excnpecis HPV16, a Takox BUCOkuiA piBeHb ekcripecii Ki-67
i p16™K4a HasBHi npsiMi kopensiLiiHi 38’a3kn Mix piBHsMM ekcnpecii Ki-67, p16™<“4e, HPV16, a Takox nokasHukamu CTyreHs
TskkocTi CIN.

BucHoBku. [laHi, Wo oTpumanu, cBigyaTh: i3 HAPOCTaHHAM TSKKOCTI AMCMNACTUYHUX 3MiH BaratoLwapoBoro nNnockoro eni-
Tenito LUM 3pocTae i ekcnpecis enitenioumtamm Ki-67, p16™<“a HPV16. BigcyTHICTb CTAaTUCTUYHO 3HaYyLLMX BigMIHHOCTEN
MiX nokasHukamu ekcnpecii Ki-67, p16™<“a, HPV16 B enitenii LM i3 Baxkoi CIN Ill gucnnasieto Ta B MyxAUHHUX KIiTUHAX
PLUM cBigunTh Npo Te, WO Li MapKepw He BifirpatoTb BUpiLLanbHoi poni B AndepeHLianbHii giarHoCTWLI BaxKoi Aucnnasii Ta
nnockoknitTuHHoro PLUM.
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Immunohistochemical characteristic of expression levels of Ki-67, p16™%*2, HPV16
in cervical intraepithelial neoplasia and cervical cancer

V. A. Tumanskiy, Z. A. Pyrogova

Squamous cervical cancer (SCC) is a common tumor in women, which is preceded by the series of pathological processes,
among which the key role is played by cervical intraepithelial neoplasia (CIN).

Aim. To study the characteristics of immunohistochemical (IHC) expression of Ki-67, p16™< HPV16 in squamous cervical
epithelium (SCE) with dysplastic changes of varying degree (CIN I-Il) and also in the tumor cells of SCC.

Materials and methods. Pathohistological and IHC studies of uterine cervix biopsies from 53 patients (the age ranged from
18 to 45 years) were performed.

Results. It was found that SCE with CIN [ is characterized by the low Ki-67 expression level (Me = 17.87 % (13.76, 22.44))
and the extremely low p16™<4a expression level (Me = 0.00 CUOD (0.00; 29.64)). The proportion of HPV16-positive patients
with CIN |'is 27.27 %. CIN Il is characterized by the average proliferation level in SCE (Me = 44.96 % (34.91, 55.41))
and the moderate p16™K“a expression level (Me = 75.71 CUOD (51.24, 82, 41)). The proportion of HPV16-positive patients
with CIN Il'is 71.43 %. CIN Ill is characterized by the high proliferation level (Me = 74.62 % (68.50, 84.67)) and by the high
p16™NK4a expression level of in SCE (Me = 117.47 CUOD (95.38, 123, 93)); the proportion of HPV16-positive patients with CIN IlI
is 77.78%. In all the patients with SCC, nuclear and cytoplasmic expression of HPV16 was detected in the tumor cells. High
expression levels of Ki-67 and p16™<“2were detected in the tumor cells. There are direct correlations between the expression levels
of Ki-67, p16™«4a, HPV16 and CIN degree.

Conclusions. These data indicate that the expression levels of Ki-67, p16™<4 and HPV16 increase with the increasing
of CIN grade. The absence of statistically significant differences between the expression levels of Ki-67, p16™<“@ and HP\V/16
in CIN 1l and the same levels in the tumor cells of SCC indicates that these markers cannot be used for differential diagnosis

between CIN Ill and SCC.

Pak wenkn matkn (PLUM) sBnseTca ogHUM U3 cambiX
pacnpocTpaHEHHbIX OHKOMOrM4yecknx 3abonesaHuin B
pasBuTbIX cTpaHax Mupa [8]. Mo gaHHbIM HavumoHanbHoro
KaHLUep-peecTpa YkpaunHbl, 3abonesaemocts PLUM 3aHu-
MaeT 2 MeCTO B CTPYKTYpe OHKO3a60reBaeMOCTM KEHLLMH
B Bospacte 30-54 ner, a TaKke 2 MeCTO B CTPYKType
CMEPTHOCTU OT 3MOKAYE€CTBEHHbLIX HOBOOOPa30BaHMii
XeHLwH B BospacTe 18-54 net [1].

B HacTosiLiee Bpemsi foka3aHo, YTO OCHOBHbLIM 3THO-
noruyeckum chaktopom PLLUM siBnsieTcs BUpycC nanuiombl
yenoseka (BM4)[8,10]. Mpwu aTom cnocobHOCTbL MHAYLMPO-
BaTb 3/10KA4ECTBEHHbIA POCT UMELOT TOMNBKO OHKOrEHHbIE
wrammbl BMY: 16, 18, 31, 33, 34, 35, 39,45, 51, 52, 56, 58,
59, 66, 68 1 70 Tvna [7]. Kpome Toro, nssectHo, yto BMY
16 T1na n ounoreHeTNYeCkn poacTBEHHbIE 31, 33, 35, 52,
58 Tunbl BUpYCca MHAYLMPYHOT Pa3BUTHE NIOCKOKMETOUYHOMO
PLUM, B To Bpems kak BINY 18 trna n BIMY 39, 45, 59 n
68 TMNOB NHOYLMPYIOT pa3BUTUE aeHOKaPLIMHOMbI LLIEVKN
martku (LLUM) [13].

C passutnem PLUM TecHo cBsizaHa npobnema
npefonyxoneBbIX natonorndeckux npoueccos LUM.
KntoyeByto ponb Cpeam HUX UrpaeT LepBrKanbHas UH-
TpasnutenuansHas Heonnaaus (CIN), kotopas rpagyw-
pyetcs no crenenm Tsxectu Ha nérkyio (CIN 1), cpeaHen
crenenm (CIN I1) n tskényto CIN 111 [5]. CBoeBpemeHHoe
BbISIBIIEHUE MHPULMPOBAHUS OHKOTEHHBIMU LUITaMMamu
BMY n Hannuns CIN pasHon CTeneHn THKeCTW BaXHO
ANsi CHUWXeHNs 3aboneBaemMoCT U CMEPTHOCTW OT
PLUM. HecmoTpsi Ha M3BECTHbIE MUKPOCKOMMUYECKME
KpUTEPWK, KOTOPbIE AT BO3MOXHOCTb ONPEAensTh
creneHb Tsxectn CIN, B HacTosiLee Bpems yrnyOnéHHo
n3yyarTcs UMmMyHormctoxmmmuyeckue (UMX) mapkepel,
MO3BONSALMNE YTOYHUTL NMPOTHOCTUYECKOE 3HAYeHUe
CIN pasHom cteneHmn Tshxectv ans passutus PLUM. C
3TO Lienbto ONpeaensoTCsa YPOBHU 3KCNPECCMn Mapke-
pa kneToyHow nponudepauum Ki-67, npumersioLlerocs
ans otnmyms CIN ot foBpokavecTBEHHbIX PeaKTUBHbIX
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n3meHeHui LLIM [11], a Takxke 6enka p16, npensTcTayto-
wero obpasosaHuto komnnekca Cyclin D/Cdk4,6 u G,-S
nepexody B KNETOYHOM uukne [3], noBbllEeHHas 3Kc-
Mpeccwst KOTOPOTrO B MHOMOCIIOMHOM NIIOCKOM 3NUTENum
LLIM accouumrpoBaHa ¢ HULMPOBaHNEM OHKOTEHHBIMU
wrammamu BIMY [4,14]. Kpome Toro, CyLLeCTBYHOT MOHO-
KnoHanbHble aHTUTena K onpeaenéHHbiM Tunam B4, B
ToMm uncne v k BMY 16 tuna (HPV16), koTopbii nrpaet
BaXXHYt0 posib B TpaHcdopmaumm CIN B NI0CKOKNETOY-
Hbih PLLUM. OpHako paHHble 06 ypoBHE akcnpeccuu
nepeyncrneHHblx mapkepos B CIN pasnuyHon cteneHu
TSDKECTU U MX B3aUMOCBSA3M C BEPOSTHOCTLIO Pa3BUTUSA
PLUM npoTtvBOpeYmBbI.

LleAb pa6oTbi

M3y4unTb 0COBEHHOCTV UIMMYHOTVICTOXMMUYECKOW 3KCTPeC-
cum Ki-67, p16™K4a HPV/16 B LiepBrKanbHOM MHTpaanuTe-
NnanbHoW Heonnasvn Pasnu4HoON CTEMEHN TSKECTU U B
MIIOCKOKIETOYHOM paKe LUENKN MaTKW Y KEHLLUMH, UHK-
LMPOBaHHbIX BPYCOM ManumnioMbl YenoBeka.

Matepuanbl 1 METOAbI UICCAEAOBaAHUA

lMpoBeaeHo KOMMNEKCHOE MAaToMOpPdONIorMYeCcKoe uccne-
[oBaHue GuoncuitHoro matepvana LM 43 naumeHTok
18-45 nert, y kotopbix npu MNLP nccnepgosaHun 6bino
06HapyxeHo nHmumposanue BIMY. Mo ctenenu TspkecTn
avcnnasuy anutenus LM (CIN) BeigeneHo 4 rpynnbi: 1
rpynna— 11 6uontaros LM co cnaboin CIN | aucnnasvei,
2 rpynna — 14 6uontatos UM c ymepenHon CIN Il guc-
nnasuen, 3 rpynna — 9 6uontaros LM ¢ tspxénon CIN 111
aucnnasvei, 4 rpynna — 9 61uonTaToB NMOCKOKIETOUHOTO
PLUM. B koHTposbHOW rpynne nccnenosaH Matepuan 10
6uonTatoB LM 0BbIYHOW rMCTOCTPYKTYPbI Y KEHLLWH, HE
NHGMUMpOBaHHBIX BIMY.

Key words:
cervix uteri,
uterine cervical
neoplasms,
human papilloma
virus,

Ki-67 antigen.
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OpwuriHaAbHI AOCAIAXKEHHS

B napachnHoBbIX cpe3ax, OkpaLlleHHbIX reMaToKCUI-
HOM 1 303VHOM, OLIEHVBanM CTPYKTYpY 3K30LEPBUKCA, @
Takke Hanmyue u cteneHb TskecTn CIN B cooTBeTCTBUM
C FMCTONOMMYECKON KnaccuukaLmen oOnyxonem XeHcKom
nonoson cuctemsl [5]. UIMX-1cecnenosaxve nposogunu no
CTaHaapTHoOM MeToauke [9] ¢ MCNONb30BaHWEM MOHOKIO-
HanbHbIx aHTuTen Mo a-Hu Ki-67 Antigen, Clone MIB-1,
(DAKO, faHus), Mo Anti-p16(INK4) Antigen, Clone G175-
405 (BioGenex, CLLUA), Mo Antibody to Human Papilloma
Virus type 16, Clone Camvir-1 (Diagnostic BioSystems,
CLLA), a Takke cuctembl Budyanusauum DAKO EnVision+
System ¢ anammHobeHsnamHom (DAKO, Janus).

YpoBeHb akcnpeccum Ki-67 anutenmem 1 onyxonessiMm
knetkamu LLIM ouenmeanu B 6annax no B. Risberg et al.
(2002) nyTém nogcyéTa NpoLeHTa KIETOK C UMMYHOMO3K-
TmBHbIMK (MMI3) sigpamm B 5 nonsx 3peHns MUKpockona
Axioplan 2 («Carl Zeiss», ®PI") npu ysenmyernm x200. Mpu
atom 0-5 % knetok ¢ UMIM3 sigpamu coctaensnm 0 6ansos,
6-25 % MMM3 knetok —1 6ann, 26-50 % MMIM3 knetok — 2
6anna, 51-75 % UMMM3 knetok—3 6anna n 76—100 % MMIM3
knetok—4 6anna. Horb 1 1 6ann cooTBETCTBOBaNM HU3KOMY
YPOBHIO akcnpeccn Ki-67, 2 n 3 6anna — cpesHemy ypoBHO,
4 Ganna — BbICOKOMY YPOBHIO akcrnpeccun Ki-67.

YpoBeHb akcnpeccun p16™<“a snutenmem u ony-
xonesbIMu kneTtkamu LM namepsnu metogom oto-
Lmdposon MmopgomeTpun [2]. UIMX-mukponpenapathbl
oTorpadpmposanu umdposor kamepon «Olympus
3040» (Anonwns) B mukpockone Axioplan 2 («Carl
Zeissy, ®PI) npu yBenuyeHumn x200 B 5 nonsx 3peHuns,
WHTEHCUBHOCTb 3KCMPECCUM OLEHMBArNM B nnarmHe
Colour Deconvolution nporpammel 06paboTku Lmdpo-
BbIX n306paxkeHuin Imaged B 6annax (ot 0 — 6enbii 4o
255 — yepHbIin) 1 rpagyMpoBany Ha 4 ypoBHS: HeraT1BHas
peakuust — 0-20 6annoB; HU3KUIA YPOBEHb 3KCMPECCHn —
21-50 6annos; ymepeHHbii — 51-100 6annos; BbICOKWIA

Puc. 1. YMepeHHbiit yposeHb akcnipeccum Ki-67 anutenvem wwerikv matku npu CIN |1, x200.
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ypoBeHb aKkcnpeccuu — bonee 100 Gannos.

lMpw oueHke pesynsratoB WMX-peakumn Ha HPV16
yunThIBaNM Hanmyue nubo OTCyTCTBME MO3UTUBHOWN pe-
aKUWu B NUTENUM U OMyxoneBbix kneTtkax LLUM.

Cratuctmnyeckyto obpaboTKy nonyyeHHbIX pe-
3ynbTaToB NPOBOAWIU HA NEPCOHANBHOM KOMIMbIOTE-
pe B nporpamme «Statistica® for Windows 6.0» (StatSoft
Inc., imueH3na Ne AXXR712D833214FANS). Beluncnsnu
MeauaHy ypoBHS akcnpeccun (Me), HWXHWIA 1 BEpXHUI
ksaptuiv (Q,; Q,). [ind aHanuaa pasnuymit akerpeceum
MNIFX mapkepos B buonTtatax UM ¢ gucnnactnyeckmm
“3mMeHeHusmMmM 1 B GruonTartax LUM HopmanbHoi ructorno-
TMYECKON CTPYKTYPbI PACCHMTLIBANM HENapaMeTpUYECKUI
U-kputepuit MaHHa—YUTHU. AHanu3 pasnuunin akcnpec-
cvn nceneposaHHbix MMX mapkepos B CIN pasnnyHon
CTeneHu TSHXKECTW NPOBOAMMM MPW MOMOLLM Henapame-
TPWYECKOro 0AHOMAKTOPHOTO ANCMEPCMOHHOTO aHann3a
Kpackena—Yonnuca. Hannuue cBaseit Mexay ypoBHAMU
akcnpeccun uccnegyemblx MMX mapkepos v rpagauven
CIN onpepensnu ¢ nomoLLbto pacyéta koadduumeHTa
paHroBoii koppensiuu CnmpmeHa. PesynbtaTsl cuntanu
foctoBepHbIMK npu p < 0,05.

PesyabTaTtbl M UX 06Cy)KAeHHE

B pesynbrate UIMX-nccnegoBaHus yCTaHOBIIEHO, YTO Y
XEHLMH, He uHULMpoBaHHblx BIMY, MHOrocnonHbin
nnockuit anutenuin LUM nmeeT 06bluHyI0 CTPYKTYPY 1
XapakTepu3yeTcs HU3KUM YPOBHEM mponudepaumu:
menmaHa akcnpeccumn Ki-67 coctasnsiet 5,46 % (4,96;
6,03). AnepHas akcnpeccus Ki-67 nmeet mecto B ogu-
HOYHbIX 3nuTenuouuTax 6azanbHoOro U napabasansHOro
crnoes ak3oLepBsukca. Jkcnpeccus p16™4e iy HPV16 B
MHOTrOCIOMHOM nyiockoM anutenuu LLIM oBbl4HOM rucTo-
CTPYKTYpPbI He BbISIBNSETCS. JTO COOTBETCTBYET AaHHbLIM
COBPEMEHHOWN Hay4HOW NnTepaTtypbl, N0 KOTOPLIM B MHO-
rocrnonHom nnockom anuteniu LM ypoBeHb akcnpeccum
Ki-67 konebnetcs B npegenax 3—10 %, a akcnpeccus
mapkepoB p16™K4a  HPV16 He onpegensietcs [6,15,16].

B 6uonTatax UM nauweHTok 1 rpynnel ¢ narorucro-
nornyeckum amarHo3om CIN | MHOrOCMOWHBIA NMOCKUN
anvTenuin LLIM xapaktepuayeTcs HU3KUM ypOBHEM Nposu-
thepaumu: MmeauaHa ypoHs akcnpeccuu Ki-67 coctasnsiet
17,87 % (13,76; 22,44). AnepHas akcnpeccust Ki-67 nmeet
MECTO B anuUTenvoLmTax napabasanbHoro Crost 1 B AnHNY-
HbIX KMeTkax NpoMeXyTo4HOro cnost. Y 27 % nauneHTok 1
rpynnbl ¢ CIN | B ipOMEXyTO4YHOM 1 MOBEPXHOCTHOM CIOSIX
anuTenuanbsHoro nnacta LM BbIsiBNsSieTcs SaepHO-LMTO-
nnasmatnyeckas akcrnpeccus p16™<42 kpaiiHe Hu3koro ypos-
HS: MeauaHa akcnpeccun p16™K4e cocraensiet 0,00 (0,00;
29,64).Y 27,27 % naumenTok ¢ CIN | BbisiBneHa akcnpeccust
HPV16 B siapax OgUHOYHbIX KOMMOLMTOB (3NMTENMUoLm-
TOB, MOABEPILUMXCS KOWMOLUTapHON TpaHchopmMaLmum),
NOKan13oBaHHbIX NPEVMYLLECTBEHHO B NapabtasarnsHoM
1 MPOMEXYTOYHOM CIOSIX 3K30LIepBUKCA.

Mpu UMX nceneposaxus Guontatos LM naumeHTok
2 rpynnbl ¢ CIN |l yctaHoneHo, 4to Ki-67-uMmyHonoau-
TUBHbIE KNEeTKM 3aHumatoT ot 1/3 4o 2/3 Tonwm anuTenu-
anbHoro nnacta WM (puc. 7).

MHorocnoiHbi nnockuin anutenuin WM ¢ gucnna-
CTMYECKUMU U3MEHEHUAMW CPEOHEN CTEMNEHU TSHKeCTH
XapaKTepu3yeTcst CpeaHUM YPOBHEM NponudepaT1BHOIA
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aKTMBHOCTW: MeamnaHa ypoBHs akcnpeccum Ki-67 coctas-
nset 44,96 % (34,91; 55,41). PasHnua mexay HUSKUM
ypoBHeM akcnpeccum Ki-67 B anutenuouutax LM ¢ nérkoi
CIN | aucnnasuen n cpegHm ypoBHeM akcnpeccum Ki-67
B anutenuu LM co cpeaneii CIN Il gucnnaswveii ctatuctu-
yecku 3Haumma (p < 0,05) (puc. 2).

Y 12 (86 %) naumenTok 2 rpynnbl ¢ CIN Il B annTe-
nuoumTax napabasanbHOro U NPOMEXYTOYHOrO CrOEB
3K30LIEPBYIKCA UMEET MECTO SAEPHO-LMTONMa3MaTieckas
akcnpeceus p16™<4a, y 2 (14 %) nauneHToK — HeraTuBHas
NIrX-peakums Ha Genok p16™K“e B anuTennm ek MaTku.
MeguaHa ypoBHs akcripeccumn p16™€4a g anutenum LM ¢
CIN Il coctaenset 75,71 (51,24; 82,41), uto cooTBeTCTBYET
YMEPEHHOMY YPOBHIO 3KCMPECCUM IaHHOTO Mapkepa. Pas-
HULA Mexay YPOBHAMM akcnpeccumn p16™NK42 B anutenum
wenkwm matky ¢ nérkot CIN | v cpegrent CIN Il aucnnasuein
cratucTmyecky 3Hadmma (p < 0,05) (puc. 3).

Y 71,43 % naumentok 2 rpynnbl co cpeaHen CIN I gue-
nnasven anutenus LM B konouuTax, nokanu3oBaHHbIX B
napaba3sanbHOM 1 NPOMEXYTOYHOM COsIX 9K30LepBUKCa,
onpepensetca saepHas HPV16 (puc. 4). Pasnnua mexay
YPOBHSIMY 3KCMPECCUM AiaHHOTO Mapkepa B anutenum LM
¢ nérkow CIN I v cpegHet CIN Il aucnnasmeii cratuctuye-
ckv 3Haumma (p < 0,05).

Mpu UIX nccneposaHun Guontatos LM naumeH-
Tok 3 rpynnbl ¢ Tskénown CIN Il guennasuen snutenus
Ki-67-MMMYHOMO3NTVBHbIE SNUTENMOLMUTBI BbISBSIOTCS
BO BCEX Crosix ak3oLepBukca. MHOrOCNOMHbIN NOCKUIA
snutenuin UM ¢ TskénbiMy AMCnnacTUieckmm name-
HeHuamu CIN Il xapakTepusyetcs cpegHUM YpOBHEM
nponudepaumn: MeanaHa ypoBHs akcnpeccun Ki-67
cocTaBnsiet 74,62 % (68,50; 84,67). PasHuua mexay
ypoBHsAMM akcripeccumn Ki-67 B anutenun LM ¢ nérkoii
CIN |, cpepHeit CIN Il n tsxénon CIN 1ll gucnnasmeii cta-
TUcTMYecku 3Hadmma (p < 0,05) (puc. 1). B anutennoumrax
Bcex cnoés ak3ouepsukca LM ¢ CIN Il onpegensetcs
BbICOKWIA YPOBEHb S/EPHO-LIMTONNA3MaTU4ECKON 3KC-
npeccun p16™<4e meguaHa kotopoit coctaensieT 117,47
(95,38;123,93). PasHuua Mexay YpOBHAMM 3KCMpeccum
6enka p16™«“a g anutenum LM ¢ nérkoi CIN |, cpeaHeii
CIN 1l n tsxénon CIN Il gucnnasuen ctaTtuctuyecku
3Haumma (p < 0,05) (puc. 3).

Y 77,78 % naumentok 3 rpynnbi ¢ CIN |11 B kornouuTax,
NOKanm3oBaHHbIX BO BCEX CIOSX 3K30LepBUKCa, onpeae-
nsetcsa agepHas akcnpecens HPV16. PasHuua mexay
YPOBHSIMI 3KCMPeCCUr AaHHOrO Mapkepa B anNUTENnUu
LM c nérkon CIN |, cpeaHent CIN Il u tsxénoin CIN I
Avcnnasmen ctatucTuyecku sHadmuma (p < 0,05).

Mpu UIMX-nccnegosanum 6rnontatos LM naumeHTok
4 rpynnel ¢ natorucTonornyeckum gnartosom PLUM ycra-
HoBIeHo, 4To Ki-67-VIMIM3 onyxoneBble KNeTki XaoTU4HO
pacrornaratoTcs Ha MPOTSHKEHUMN BCEV TOMLLY OMyXONeBOro
nnacra (puc. 5). OnyxoneBble KNETKN XapakTepuaytoTes
CPEOHMM YPOBHeM Mponudepauuun: MearaHa ypoBHS
akcnpeccuun Ki-67 cocrasnset 75,10 % (44,92; 80,36).
PasHuua mexay yposHaMu akcnpeccum Ki-67 B anutenum
LLIM ¢ nérkont CIN | n cpegten CIN Il gucnnasven, a Takke
B onyxonesbix knetkax PLUM ctatuctuyeckn sHaunma
(p < 0,05), B TO e Bpemst MeanaHbl akcnpeccum Ki-67 B
anutenum UM ¢ tsxénonm CIN Il gucnnasveit n B ony-
xoneBbix knetkax PLUM cTtatuctnyecku JOCTOBEPHO He
otnuyatotes (p > 0,05) (puc. 2).
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Pwuc. 2. YpoBeHb akcnpeccim Ki-67 B MHOrOCIIoNHOM MockoM anuTenium weiikv Matku ¢ nérkoit CIN |,
cpepHeii CIN I, Tspxkénoit CIN Il gucnnasueii v B nNockokneTouHoM pake Lwenkv matkm (Cr coli uteri).
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Puc. 3. YpoBeHb akcnpeccun p16™42 B MHOrOCH0HOM NockoM anuTenuu Lweiiki Matku ¢ nérkoi CIN |,
cpepneit CIN 11, Tspkénoit CIN Il aucnnasueii v B NNOCKOKNETOYHOM pake Lueitkv MaTku (Cr coli uteri).

B onyxoneBbix kneTkax nnockokneroyHoro PLUIM y
BCEX MauMeHTOK 4 rpynnbl ONpefenseTcs anepHo-Lu-
Tonnasmaruyeckast akcnpeccust p16™K4a (puc. 6), me-
anaHa kotopon coctasnset 96,31 (80,32;111,25), uto
COOTBETCTBYET yMEPEHHOMY YPOBHIO 3KCMPECCUN IaHHOTO
mapkepa.

PasHuua mexay ypoBHsIMM akcnpeccin p16™+4a g anu-
Tenum LM c nérkont CIN | n cpeateit CIN Il gucnnasuei,
a Takke B onyxonesbix knetkax PLUM cratuctuyecku
nocrtoBepHa (p < 0,05), B To Bpems Kak Mexay MeanaHamm
akcnpeccun p16™K4a g anutenun UM ¢ tsxxénoit CIN 11
avcnnasvieit u B onyxoneBbix knetkax PLLUM cratuctuye-
CKVM 3Ha4YMMbIX pa3nmymin He BbisBNeHO (p > 0,05) (puc. 3).

Kpome Toro, y Bcex GonbHbix PLUM B onyxoneBbix
kneTkax BbisSBnseTcs sgepHas akcnpeccus HPV16.
PasHnua mexpgy nokasatensMmu 3KCMpeccum LaHHOro
mapkepa B anutenun WM ¢ nérkon CIN | gucnnasuen
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1 B onyxonesblx knetkax PLUM cratuctuyecku 3Haumma
(p <0,05), B TO BpEMS Kak MeanaHb! SAepHO aKCpeccum
HPV16 B anutenum LM co cpeatein CIN Il gucnnasueint
1 B onyxoneBblx knetkax PLUM pgoctoBepHO He oTnu-
4aKTCs, TakKe He BbISIBMEHO CTAaTUCTUYECKN 3HAYMMbIX
pasnuyunin B aKCnpeccum 3Toro mapkepa B anutenuv LM
¢ Tsokénoii CIN [l gucnnaswven n B onyxoneBbiX KneTkax
PLUM (p > 0,05).

PesynbTaThl NPOBEAEHHOIO MCCNENOBaHNSA CBU-
[eTeNnbCTBYIOT O HaNMM4MM CTaTUCTUYECKN 3HAYMMBbIX
pasnuuuin Mexay Bo3pacTaHWeM YPOBHS KIETOYHOM
nponugepaumn, onpeaensemoro no akcnpeccumn Ki-67,
1 BO3pACTaHNEM CTENEHW TSHKECTU AMCNNA3WM SNUTENus
LM B nocnenosatensHoct CIN | — CIN Il — CIN 1.
K. Gupta et al. [6] Takke 0BHapyxunu cTaTMCTUHECKN
3HaYMMbIE pasnn4ns Mexay ypoBHsaMu akcnpeccum Ki-67
B anutenumn UM npu gucnnasum pasHoii ctenenu: CIN |,
CIN Il n CIN I1I. B 10 e Bpemsi M. Panjkoviee, T. Ivkoviee-
Kapicl [15] Hawwmm cTaTUCTUYECKN 3HAYMMbIE Pa3nMyms
Mexay ypoBHsMu akcnpeccun Ki-67 B anutenun LM
npu nérkon CIN | n cpegHen CIN Il gucnnasum, HO He
0BHapYXUnn CTaTUCTUYECKN 3HAYMMON pPasHULIbl MEXIY
YPOBHSIMW 3KCMPECCUM 3TOro Mapkepa B anutenuun LM
npu cpepHen CIN Il v tsxxenon CIN [l guennasuu. Mony-
YEeHHbIE HaMV JaHHbIE O BO3PACTaHMM YPOBHS 3KCNPECCHN
mapkepa p16™K42 1 YacToTbI BLISIBNIEHUST NOMOXUTENBHON
peakuun ¢ HPV16 npu Bo3pactaHum gucnnasum anutenns
B nocneposartensHocTv CIN [ - CIN I1- CIN Il cornacytotcs
¢ pe3ynratamuy uccnenosaHuin A. Godoy, K. Bazzo, F. Pas-
qualotto [12] n M. G. Dona et al. [16]. J1. M. 3axapuesa
n E. A. Mekyp (2013) Bo3pacTaHwe akcnpeccumn p16™N<ag
Heonnaausix LLIM paccmarprsatoT kak KOCBEHHbIN NpU3Hak
nHTErpaumu B4 BbICOKOTO prcka B KNETOYHbIN reHOM C
nocreayroLLEeN OMyxoneBon TpaHcdopmaumen anuTenm-
arnbHbIX KNeTok [5].

INpu aHanu3e nonyyYeHHbIX pe3ynsTaToB Obin BbISBMEH
PSi KOPPENALMIA MeXay YPOBHSIM 3KCMPECCUN MapKePOB
Ki-67, p16™<4a HPV16, a Takke nokasatenem CTEMNeHu
TskecTn aucnnasuy anutenus CIN (mabn. 1).

YctaHoBneHo, 4yto B anuTenuun LM ¢ nérkon CIN |,
cpeaHent CIN Il v tsokénoi CIN Il guennasuein nmeetcs
npsiMasi CunbHast KOpPPENsLMOHHAs CBA3b MEX/Y YPOBHS-
MU akcnpeccuy anuTenuoumtamm Ki-67 v 6enka p16MhKea
(koadbdprumeHT koppensumm Cnivpmena = 0,95), a Takke
Mexay ypoBHeM akcnpeccun anutenvouutamu Ki-67 un
nokasaTenem CTENeHW TSHKECTU AMUCTNasvy NUTENus
wenkn matkm CIN (koadbcpnumeHT koppensuumn Cnvp-
meHa = 0,92). M. Panjkoviee, T. Ivkoviee-Kapicl (2006)
TakkKe Halnu Hanuune KOppensuun Mexay ypoBHeM
akcnpeccum anuTenvem LM Ki-67 v nokasatenem cteneHu
Tskectu gmennasum CIN [15]. Hamu nonyyeHbl faHHble
0 TECHOI1 B3aUMOCBSI3W MeX Iy MHULMPOBAHNEM KIETOK
ak3ouepsukca HPV16 n BospacTtaHuem nponudepauv
anutenuouutos WM, o 4ém ceupeTenbCTBYET NpsMas
KOppEensiLMOHHas CBSA3b CPEAHE CUITbl MEXY YPOBHAMU
akcnpeccumn Ki-67 n mapkepa HPV16 (koadpcpmumeHT
koppensuum CnvpmeHa = 0,63), 4TO COOTBETCTBYET AaH-
HbIM Apyrux uccneposatenei [12]. Kpome Toro, Gbina
BbISIBIIeHa NpsiMasi KOpPEnsLUMOHHas CBS3b CPEAHEN
CUMbl MEXAY YPOBHSIMW SKCTpeccumn Mapkepos p16™K4a
HPV16 (koacbduumeHT koppensumm Cnupmena = 0,66), a
Takke Mexay ypoBHsMu akecnpeccu HPV16 1 nokasate-
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nem crenenn Tskectn CIN (koadpcuumeHT koppensumm
Cnvpmena = 0,40). Mexay ypoBHeM akcnpeccun p16™«4a
1 nokasatenem crenexn Tsikectn CIN Bbina BbisiBrieHa
npsiMasi cunbHas KOpPensALMoHHas CBA3b (KO3PMULIMEHT
koppensuumn Cnvpmena = 0,88).

Benok p16INK4a npeacrtaBnsieT coboi MHrMbUTOp
LMKIMUH-3aBUCUMbIX KUHA3 U UrpaeT BaXKHYK posib B
perynsaumMy KneTo4HOro LMkna, NnoBblLLEeHHas aKcnpec-
cust p16INK4a moxeT 3anyckaTb OCTaHOBKY KNETOYHOro
fenexus [5]. MHorve onyxonu xapakTepusyroTcs UHak-
TuBauwven reHa p16/INK4a, 4to NpUBOAMUT K HApPYLUEHWIO
perynaummn KneTo4yHoro Uukna u Kk 6€CKOHTPONbHOM
nponudepauun knetok. B onyxonsx, cBsi3aHHbIX C
TpaHcdopmupytowmum gencteuem BMNY, oTmevaertcs
Bo3pacTaHue akcnpeccuy p16™K4e, koTopoe okasbiBaeTcs
HeaeKTUBHBIM A1 Perynaumum KneTo4Horo umkna [5].
Cpenu Hnx A. Godoy et al. (2014) coobLyanu o Hanuymm
B3aMMOCBSA3N Mexay UHpmumupoaHuem HPV16 anute-
NS LIEVK MaTKK, BO3pacTaHWeM YPOBHS AKCTIPECCHN UM
p16™K4a 11 BozpacTaHMeM CTENEHU TSHKECTU Ancnasum
CIN [17]. Kpome Toro, X mapkepbl HPV16 n p16MNkia
ObInn NpeanoXeHs! psLOM aBTOPOB B KayecTBe Bromap-
KEPOB, MPUEMIEMBIX 115 OLEHKV CTENEHN THKECTU ANC-
nnacTuyeckmx nameHeHmi B LM [12,18]. B 1o xe Bpems
P. Zhong et al. (2015) He 06Hapyxunu Koppenauui Mex-
Ay ypoBHsaMU akcnpeccun HPV16 n p16™&4e B anutennm
wenku matkn ¢ CIN pasnuyHoii cteneHmn Tskectu [16].

A. Godoy et al. (2008) nony4yunu gaHHble O TOM,
YTO aKcmpeccust mapkepos p16 u Ki-67 nporpeccusHO
HapacTaeT ¢ BO3pacTaHWeM CTENeHn AMCMNasum u fo-
cturaet makcumyma npu Tshkénon CIN Il guennasum u
npu PLM [12]. OgHako nomnyyeHHble HamMu faHHble 06
OTCYTCTBUW CTATUCTUYECKM 3HAYMMbIX Pa3NMyMiA Mexay
nokasatensimu akcnpeccum Ki-67, p16™<a HPV16 B anu-
Tenuu wenku matkn ¢ Tskénon CIN Il gucnnasveit n B
ONMyXOMneBbIX KNeTKax paka LLIeNKN MaTkv CBUAETENLCTBYHOT
0 TOM, YTO 3TV MapKepbl He UrPaKT peLlaroLLen ponu B
AndbdepeHLmansHON AMarHocTUKe TSXENOW Ancnnasum
1 NMOCKOKMETO4HOTO paka LUEWKN MaTku.

BbiBoabI

1. Mpwn nérkont CIN | gucnnasum anutenuin Wenku
MaTKV XapakTeprayeTcst HU3KMM YPOBHEM NponundepaLmm
no akcnpeccun Ki-67 (Me = 17,87 % (13,76; 22,44)) n
KpaiiHe HU3KMM ypoBHeM akcripeccum p16™N«“e (Me = 0,00
(0,00; 29,64)); pona HPV16-n0o3nTMBHBIX NALUEHTOK C
CIN | coctaBnsieT 27,27 %.

2. MNpwu cpearen CIN |l gucnnasum anuTenmouuTbl
LUENKN MaTKy XapaKTepu3yeTcs CPEOHUM YPOBHEM MPo-
nudpepaumm no akcnpeccin Ki-67 (Me = 44,96 % (34,91;
55,41)) n yMEPEHHBIM YPOBHEM 3KCmpeccun p16'NKa
(Me = 75,71 (51,24; 82,41)); nona HPV16-n03nTNBHbIX
naumenTok ¢ CIN Il coctaBnset 71,43 %.

3. Mpu Tsxénon CIN [l gucnnasum snutenunii Lwenkun
MaTK1 XapaKTepuayeTcst BbICOKMM YPOBHEM nponndepa-
TWBHOWN aKTMBHOCTYK No akcnpeccun Ki-67 (Me = 74,62 %
(68,50; 84,67)) 1 BLICOKMM YpOBHEM 3KCTpeccumn p16MhKia
(Me = 117,47 (95,38; 123,93)); nons HPV16-n03nTuBHbIX
naupenTok ¢ CIN Ill coctaBnsieT 77,78 %.

4. Y Bcex B0orbHbIX PAKOM LUEAK MaTKM B OMyXOreBbIX
KneTkax BbisiBrieHa sgepHas akcnpeccus HPV16. Onyxo-

Pathologia. Volume 14. No. 2, May-August 2017

Original research

Tabnuua 1. XapaktepucTuka KOPPENSLMOHHBIX CBSA3eN MEXAY YPOBHSIMI SKCNpPeccum
Ki-67, p16™*4a HPV16 1 nokasatenem CTENEHN TSHKECTU ANUCTNA3WN SNUTENUS LIEKN

matku CIN
Ki-67 p16MNKea HPV16 CIN
Ki-67 1,00 0,95* 0,63* 0,92*
p16iNKéa 0,95* 1,00 0,66* 0,88*
HPV16 0,63* 0,66* 1,00 0,40*
CIN 0,92* 0,88* 0,40* 1,00

*: Hannune KOppel'IF'ILLVIOHHOVI CBA3N.

neBble KIETKW XapaKTepu3ytoTCs BLICOKUM YPOBHEM IKC-
npeccun Ki-67 (Me = 75,10 % (44,92; 80,36)) v BbICOKUM
ypoBHeM akcrpeccum p16™K4a(Me = 96,31 (80,32; 111,25)).
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MpobAeMHi NUTaHHA AiKyBaHHA €HAOMETPIOIAHUX KiCT AEUHUKIB
Yy XIHOK penpoAyKTUBHOTO BiKY

0. C. LWanoBan

A3 «3anopisbka MeAnMUYHa akaAeMist MiCASAMMAOMHOI 0CBITH MiHicTEpPCTBa OXOPOHM 3A0POB’A YKpaiHW»

MoLwmpeHHs: eHaOMEeTpIoiAHOT XBOPOOU, TPYAHOLL B AjiarHOCTUL, BUOOPI TaKTVKW NiKyBaHHSA 3yMOBIIIOOTb HasiBHI Npobnemu me-
HEePKMEHTY eHOOMeTpio3y. BiacyTHICTb HacTaHHs Nepioay CTiVKoi peMicii, BUCOka YacToTa peLnamnBy 3aXBOPIOBaHHS JatoTb NiACTaBy
BBaXaTy Lito Npobriemy akTyarnbHO Y rpyni naLieHToK penpoayKTUBHOTO BiKy, 0COBNMBO ceper, XiHOK i3 paHile peanisoBaHUM
penpoayKTUBHIM MOTEHL{ianoM, OCKiNbKV CaMe BariTHICTb BBAXKAETLCS BaXIIMBUM NMPUHLMIMOM Y NikyBaHHi eHAOMETPIOIAHOT XBOPOOM.

MeTa po60TH — BUBYEHHSI €CHEKTUBHOCTI Pi3HNX CXEM NiKyBaHHS EHOOMETPIOIOHNX KICT SEYHMKIB Y NALIEHTOK i3 paHille pea-
Ni30BaHUM PenpoAYKTUBHUM NOTEHLanoM.

Marepianu Ta metoau. O6cTexmnm 44 xiHkv y Bili 17-49 pokis: nepla rpyna — 25 300poBKX HEBArTHWX XIHOK, Apyra — 19
KIHOK 3 @HAOMETPIOIAHNMY KICTaMVW SEHHUKIB, SIki OTPUMYBaNM TpaauLiiiHe (Niarpyna 2a) Ta komnnekcHe (nigrpyna 26) nikyBaHHS.

Pe3ynisrati. BusisneHo, Wo B naLieHToK, Siki OTpUMyBanu TpaguuiiHy Tepanito, Nicns 3aBepLUeHHs Kypcy NikyBaHHs cnocTepi-
ranacb BUXigHa aKTVBaLlis fyMOPanbHOI MaHKM iMyHHOT CUCTEMM, LU0 BKa3yBano Ha HEOOXiAHICTb 3aCTOCYBaHHS! iMYHOKOPEKLi.
Y xBOpWX, SIKi OTPMMYBanM KOMMNEKCHY Tepanito, Bia3Havanacb Hopmarniaawisi iMyHoromMeocTtasy opraHiamy, ctabiniadis npo-
LieciB anonTo3y Ta nponigepaLii — 0CHOBHWX NaHOK eTionaToreHe3y eHAOMETPIOIAHOI XBOpPO6U, L0 CBIAYMMO NPO NigBULLEHHS
edeKTUBHOCTI NiKyBaHHS. 3MiCHIOYM KOHTpOnbHY Y3[1 y auHamiui yepes 1§ 3 micaui B nauieHTOK, Ski NPOJOBXyBanii NpuiAoM
KOMNMeKCHOI Tepanii, Big3Ha4anm 3MeHLEHHs PO3MIpY MaToforiYHOro YTBOPEHHS Ta BUPAXEHUI aHTMNPOMichepaTUBHMIA edhekT
Ha rinepnnacTM4YHO 3MiHEHUIN EHOOMETPIN, LLO AiarHOCTOBaHMI A0 noyatky nikyBaHHs y 21,05 % xeopux. Yepes 3 micaui niky-
BaHHs1 HeobXxiaHoCTi B Gioncii eHgoMeTpito B Ll rpyni navieHTok He Byro.

BucHoBku. Npu BUKOPUCTaHHI KOMMNEKCHOTO NiAXoay A0 NikyBaHHSA eHAOMETPIOIAHNX KICT SEYHIKIB BiA3HA4aeTLCA HopManisaLis
MOKa3HWKIB iIMyHOrOMeOoCTady OpraHiamy, perpec eHAOMETPIOIAHUX YTBOPEHb SEYHUKIB i BIACYTHICTb rinepniacTu4H1X npoLecis
€HOOMETPIIO, LU0 Aae MOXNMBICTb PEKOMEHZYBATM TaKy CXeMY ANs AanbLUOrO BUKOPUCTAHHS.

MpobAeMHbIe BONPOChI Ae4EHUA IHAOMETPUOUAHBIX KUCT ANUHUKOB
Y XXEHLUMH penpoAyKTUBHOrO BO3pacTa

0. C. lWanoBsan

LLinpokoe pacnpocTpaHeHe SHAOMETPUOWAHO 60Ne3HW, TPYAHOCTU B ANarHoCTHKe 1 BbIGOPe TaKTUKK neyeHst obycroBnvBatoT
CyLLEeCTByloLME NPOBnemMbl MeHeKMeHTa SHAoMeTpro3a. OTCYTCTBUE HACTYNNEHUs NEPUOAA CTOMKOWA PEMUCCHM, BbICOKas
yacToTa peuLmamBa 3aboneBaHus NO3BONSKT CYUTATL JaHHYH NPoBreMy akTyanbHOM B rpynne NaLMeHToK penpoLyKTUBHOIO
BO3pacTa, U 0COBEHHO Cpeay XEHLLUMH C paHee peanu3oBaHHbIM PENPOAYKTUBHBIM NOTEHLMANOM, MOCKOMbKY UMeHHO Bepe-
MEHHOCTb CYMTAETCS BaXKHBIM MPUHLMMOM B NIEYEHNN SHAOMETPUOUAHO GONE3HW.

Lenb paﬁOTbI = U3y4eHne S(Ib(beKTVIBHOCTVI Pa3NNUYHbBIX CXEM NEYEeHNA SHOOMETPUOUAHBIX KUCT ANYHUKOB Y NaUNEHTOK C paHee
peanu3oBaHHbIM PENPOAYKTUBHbIM NOTEHLUMUANoM.

Matepuanbi n metoabl. ObcrnenoBaHo 44 xeHLwmHbI B Bodpacte 17—49 net: nepsas rpynna — 25 300poBbix He6epeMeHHbIX
KEHLLUWH, BTOpas rpynna — 19 XeHLWWH C 3HOOMETPUOUAHBIMUA KUCTaMM SIMYHUKOB, NOMyYaBLUMX TPaaULMOHHOE (noarpynna
2a) 1 komnnekcHoe (noarpynna 26) neyeHue.

Pesynkrathl. BbisiBNEHO, YTO Y NaLMEHTOK, MOMyYaBLUMX TPAOULIMOHHYHO TEpanuio, Mo OKOHYaHWM Kypca neveHuns Habntoganacs
MCXOAHas aKTMBaLMs ryMOparnbHOrO 3BeHa UMMYHHO CUCTEMBI, YTO YKa3sbiBano Ha HeOOXOAMMOCTb MPUMEHEHNSI UMMYHO-
KoppeKkumu. Y BorbHbIX, NOMyYaBLUMX KOMMEKCHYO Tepanuio, 0TMeYanacb Hopmanusaums IMMyHOroMeocTasa opraHuama,
cTabunuaaLms npoLeccoB anonTo3a v nponugepawyy — 0CHOBHbIX 3BEHBEB 3TMONATOrEHE3a 3HAOMETPUOUAHON 6ONE3HN, YTO
CBWAETENbCTBOBANO O NOBbILLEHWM 3hPEKTUBHOCTY NPOBOAMMOTO NeveHus. [py npoBeaeHUn KOHTponbHoro Y3W B anHamuke
yepes 1 1 3 MecsLa y NaLMEHTOK, KOTOpble NPOAOIKanM NPUEM KOMMNIEKCHOW Tepanui, 0TMeYanoch YMeHbLUeHne pa3mepa
naTonor1yeckoro 06pasoBaHKs U BbIPAXKEHHbIA aHTUNPONMEPATUBHBIN AP DEKT Ha MMNEPNIACTUYECKN U3MEHEHHBI AHAOME-
TPWIA, OMarHoCTUPOBaHHbIA A0 HaYana nevexns y 21,05 % GonbHbix. Yepes 3 Mecsua neveHns Heo6XxoAMMOCTU B NPOBEAEHUN
6uroncuv SHOOMETPWS B AAHHOW rpynne NauneHToK He 6bbino.

BbiBogpb!. |-|pl/l MCNonb3oBaHM KOMMNNEKCHOro noaxoaa K ne4yeHuto SHAOMETPUONOHbIX KUCT AMYHMKOB OTMEYaeTCd HopMmanusa-
LS nokasartenei MMMYHOromeocTasa opraHu3ama, perpecc 3HAOMETPUONAHbLIX KUCT AUYHNKOB 1 OTCYTCTBME rnepnnacTu4ecknx
npoLecCcoB 3HAOMETPUA, YTO NO3BOJSIAET PEKOMEHA0BATL AAaHHYI0 CXemMy And [JanbHENLIETO UCMOMb30BaHMS.

Problematic issues of treatment of ovarian endometriomas in women of reproductive age

0. S. Shapoval

Introduction. The wide spread of endometriosis disease, difficulties in diagnosing and choosing the tactics of its treatment
cause the existing problems of management of endometriosis. Absence of the onset of the period of stable remission, high
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OpwuriHaAbHI AOCAIAXKEHHS

frequency of recurrence of the disease make it possible to consider this problem actual in the group of patients of reproductive
age, and especially among women with previously realized reproductive potential, since pregnancy is considered to be the
important principle of treatment of endometriosis.

The aim of the study was to study the effectiveness of various treatment regimens for endometriomas in patients with previously
realized reproductive potential.

Materials and Methods. 44 women aged from 17 to 49 years were examined: the first group consisted of 25 healthy nonpregnant
women, the second group included 19 women, with endometriomas receiving the traditional (subgroup 2a) and complex
(subgroup 2b) treatment.

Results. It was revealed that in patients receiving traditional therapy, in the end of the course of treatment, the initial activation
of the humoral unit of the immune system was observed, which indicated the need for immunocorrection. In patients receiving
complex therapy, normalization of the body’s immune homeostasis, stabilization of the processes of apoptosis and proliferation,
the main links in the etiopathogenesis of endometriosis were noted, which indicated an improvement in the effectiveness of
the treatment. The control ultrasound in the dynamics in 1 and 3 months in patients who continued to receive complex therapy,
revealed a decrease in the size of pathological formation and a pronounced antiproliferative effect on the hyperplastically altered
endometrium, diagnosed before the start of treatment in 21.05 % of patients. After 3 months of treatment, there was no need
for an endometrial biopsy in this group of patients.

Conclusions. With the use of a comprehensive approach to the treatment of endometriomas normalization of the body’s
immunodeficiency parameters, regression of the endometriomas and the absence of hyperplastic endometrial processes are
noted, which allows to recommend this scheme for further use.

lMoLwmpeHHst eHOoMeTpioiaHOT XBopo6bK, TPyaHOL B Aia-
THOCTWL, BUOOPI METOAy NiKyBaHHS 3yMOBMIOKTL HasIBHI
npobnemMn MeHemxMeHTy eHgoMeTpiosy. [JoBroTpueana
KOHCepBaTMBHa Tepanis 3 BipOrigHOK KOHBEPCIED B one-
paTUBHI METOAVKM HaKNadakTb BiAOUTOK HA PUTM XUTTS
CyYacHOI XiHKM N CynpOBOAXYIOTbCA MaTepianbHUMK,
rncuxonoriyHrmm BTpatamm [1]. Hainowwmperiwmmmn dop-
MaMmmn eHOOMETPIO3y BBAXAKOTLCSH EHAOMETPIO3 SEYHUKIB
Ta afeHoMi03, YacToTa SKVIX, 3a JaHUMW JOCTiAHWKIB, Ba-
pitoe Big 12 00 40 % [2,3]. OcobnuBocTi Takoi nokanisauii,
BVCOKWI BiACOTOK 31yKOYTBOPEHHS OOTSIKYHOTh CTYMiHb
6e3nnigas, KoTpe, 3a AaHUM psidy aBTopiB, Npy eHaoMe-
Tpio3i giarHocTyeTbes y 20-50 % iHOK penpogyKTMBHOMO
Biky [4,5]. AncbanaHc Mix npouecamu nponidepadii Ta
anonToay, LUBMAKICTb NOSIBM HOBUX reTEPOTONIN, iIMyHOMO-
riYHi NOpYLLEHHS TaKoX BNIMBAKOTbL HA MOBHOLIHHE QOYHK-
LIIOHYBaHHS OpraHiB penpoayKTUBHOI cUCTEMM, 0OCOBNMBO
Ha npouecy oBynsuii [1,4,6,7]. HasisHi MeToam nikyBaHHS
€HOOMETPIOIAHMX KICT SEYHMKIB AatoTb 3MOTy AOCATTH
CTaHy TMM4YacoBoi pemicii. BukoHaHi B MuHynomy onepa-
TVBHI BTpyYaHHs1 63 npoTupeuuamBHOI peabinitauinHoi
Tepanii NPoAEMOHCTPYBan CBOK HeeDEeKTUBHICTb. Tak,
NPOTArOM MepLUnX 5 pokiB Mmicns LMCTEKTOMIT YacToTa
peunameie cTaHoBuTb 50-55 % [4,7]. Tomy akTyansH1mm
3anuLIaTbCs NPobnemm BUBYEHHSI Ta KOPEKLii HOBUX
aCreKTiB NaHOK ETiONaToreHesy eHAOMETPIOIAHOI XBOPOOMW.

Merta po6otu

BuBYEHHSA e(eKTUBHOCTI Pi3HUX CXeM MiKyBaHHSA eHpo-
METPIOIAHIX KICT SIE€YHUKIB Y NaLEHTOK i3 peanioBaHuM
PENPOAYKTUBHIM MOTEHLiaIoM.

Marepianu i MeToAU AOCAIAKEHHA

ObcTexunnm 80 iHok y Bili 17—49 pokis. MepLy rpyny
(KOHTpOIBHY) CTaHOBUNW 25 300POBMX HEBAriTHUX Xi-
HOK PEenpoayKTUBHOrO BiKy 6€3 03HaK riHEKOMNorivyHoI Ta
XPOHIYHOI COMaTUYHOI NaTonorii, ski peanisyBanu CBOIO
pENPOAYKTMBHY (DYHKLi Ta 3BEPHYNMCS [0 NiKyBanbHOMo
3aknagy 3 nuTaHb BUbopy koHTpaLenuii. o apyroi rpynu
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yBirwnm 19 xiHok, ski Hapoaumu i B sikux Ha Y3[ piaro-
CTOBaHa EHAOMETPIOIAHA KiCTa SEYHMKA. 3anexHO Bif Npo-
BeAeHoi Tepanii xBopux noAinunv Ha 2 nigrpynu. Migrpyna
2a (9 XKiHOK) — mauieHTKu, SKi OTpUMYBamu TpaguuiiHe
niKyBaHHS npenapaTamu NporecTepoHy Ta NPOTU3MyKOBY
Tepanito. Migrpyna 26 (10 iHOK) — navjieHTku, ki oTpu-
MyBanu KOMMIEKCHe NiKyBaHHs, Lo nepeadavano nopss
i3 TPaAMLIHOIO Tepanieto BUKOPUCTaHHA npenaparie 3
iMyHOMOZYMIOK4MM Ta aHTUNPORichepaTUBHUMM EPEKTOM.

[ns ouiHoBaHHS edpeKTUBHOCTI Tepanii BCi nauieHTkv
MPOVLLAM COHOMOTYHE AOCNIMKEHHS OpraHiB Manoro Tasa
[0 no4aTky NikyBaHHs Ta Yepes 113 Micsui. Y BCiX naLieHToK
BMBYaNW MOKa3HUKM afanTUBHOTO iMyHITETY. BuaHaueHHs
cybnonynsuiiHoro cknagy nimdouuTis 3aicHI0Bany 3a
[IOMOMOTOK BUKOPUCTaHHSA MOHOKIMOHAMbHUX aHTUTIN 40
aHTureHis CD," (3ararbHa kinbkictb T-nimdpoumris), CD,*
(T-xennepu), CD," (T-cynpecopu), CD, ;" (B-nimcpounTh)
BupobHuuTBa HBO «Mpanym» (M. XapkiB). BusHavanu no-
KasHuKM rymopanbHux caktopis (IgA, IgM, 19G) i3 Bukopu-
CTaHHSAM MOHOCELichiHeCKiX CMPOBATOK MPOTH Bif3HAYEHNX
iMyHorno6yniHie 3a metogom Mancini G.

CraTnCcTuyHEe OonpaLitoBaHHs AaHUX BUKOHANW 3 BU-
KOPUCTaHHSIM KOMITIOTEpHMX nporpam nakeTa Statistica
(StatSoft Statistica v.6.0). CtaTucT4Hy 3HavyLicTb
BiAMIHHOCTEN MOPIBHIOBAHKX MOKA3HWKIB i3 HOpMasbHUM
PO3NOAINIOM BCTAHOBMIOBANY 3 BUKOPUCTAHHSM t-KpuTepito
CrblofieHTa Ans cepefHix BenuymuH. Y Bunagkax, konm xa-
paKTep po3noAiny aHasni3oBaHuX NOKa3HWKIB 3a KpUTepiem
3rogn Konmoroposa—CMMpHOBa He BiAnoBifae Hopmarb-
HOMY 3aKOHY, CTaTUCTUYHY 3HaYyLLiCTb MOPIBHIOBAHMX
MOKa3HWKIB BCTAHOBMIOBAN 3 BUKOPUCTAHHAM KpUTEPItO
cepin Banbga—Bonbhosila npu pieHi 3HadyLuocTi p < 0,05.
AHani3oBaHi AaHi NpeacTaBneHi sk megiaHa (Me) Ta mix-
KBapTUIbHUI po3max (RQ), Lo siBnsie coboto pisHULIED Mix
3HaueHHsIMK 75 Ta 25 npoueHTunen (RQ =75 % UQ-25 %
LQ), e UQ — BepxHiit kBapTunb; LQ — HUBKHI KBApTUMb.

Pe3yAbTaTi Ta iX 06roBopeHHs

[laHi, Lo oTprMaHi Mpy COHOMOTYHOMY AOCHIIKEHHI [0 Ni-
KyBaHHS1, BUSIBUNM BIporiaHe 36inbLUEHHS NiHiiHAX po3MipiB
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MaTKU LLIOAO XIHOK KOHTPOMBHOI IPYMi, @ came — AOBXUHN —
B 1,1 pasa (p < 0,05), ToBwMHM — B 1,57 pa3a (p < 0,05).
BigsHauanoch BiporigHe 306inbLUeHHS NiHINHUX NOKa3HWKIB
JOBXVHW Ta TOBLUMHU 060X sievHWKIB. MokasHuku 06’emy
300POBYX SEYHVKIB Oynm 36inbLueHi B 2,54 pasa y rpynax
MOPIBHSAHHS, LLIO X04 He Byno CTaTUCTUYHO BipOriaHO, ane
KNiHIYHO CBIZYMITO MPO PO3BMTOK rineprnasii opraHa. O6'em
SIEYHUKIB 3 €HOOMETPIOMOt0 OyB BiporiaHO 30inbLIEHNI Y
5,53 pasa nopiBHAHO 3 KOHTPOILHO rpynoto. MiHimanbHi
PO3Mip1 eHOOMETPIOIAHMX BOTHULL, COHOMOTYHO po3ni3Ha-
BanUCs K BKITKOYEHHS Y TKaHWHI SIEYHMKA, MaKCUManbHi
po3mipu cTaHoBKnmM 74,3 M. MNokasHmkm M-exo 6ynm Bipo-
rigHo 36inbLueHi B 1,53 pasa, Lo CBiaYMIIOo NPo akTKBI3aLlito
npouecis nponicepauii. ¥ 15,79 % xBopux BigaHayanach
HeopHopigHicTe M-exo. 3aranom y apyriv rpyni y 21,05 %
XIHOK BUSIBMIEHI MiOMa MaTku Ta (hOHOBA MaTomnoris eHao-
MeTpist. Jlokanisauisi eHAOMETPIOiAHMX reTepoTonii, KpiM
SIEYHVIKIB, COHOIONYHO BCTAHOBIEHA NPAKTUYHO B KOXXHOMY
M'sToMy Bunagky. Lie 3yMoBnoe cknagHiCTb MikyBaHHs
TakvX NauieHTOK i HEOOXIAHICTb MOLLYKY KOMMIEKCHOMO
nigxody A0 TepaneBTUYHOT KOPEKLi.

PaHilue nig yac focnimKkeHHs iMyHHOro cTaTycy B xi-
HOK 3 eHJOMETPIOIAHOK XBOPOOOHO BUSIBUINM 3MiHM, siki Xa-
paKTepu3yBanuch 36epeXxeHHaM KinbkocTi T-nimdoumTie
Ta ixHiX cybrnonynsiii, He3Ha4YH1M 36iNbLLEHHSAM KiflbKOCTi
B-nimcpoumTie, rineprnoGyniHemieto [8]. I'pyHTyioumCh Ha
LMX pesyrnbratax, 34iiCHANN NOPIBHASNBbHUIA aHania cTaHy
iMYHHOrO CTaTyCy B XiHOK, SIKi OTpUMYBanu TpaguuinHe Ta
KOMMEKCHE NiKyBaHHs (mabsi. 1).

Y pesynbrati JOCRIXEHHS BCTAHOBUMM, LIO BMICT
nimdpounTis i3 peHotunom CD," i CD," y xiHok 2a mia-
rpynu BignoBigaB nMokasHUKaM KOHTPOI, BOLHOYAC
Bi3HaYanoch HecyTTeBe NiABULLEHHS Ha 13 % KinbKOCTi
nimdounTis i3 heHotunom CD,* i 3HKEHHA NiMcoLmTiB
i3 peHotmnom CD, " Ha 18 % (mabn. 1).

Y 3iHoK 26 nigrpyny 3aranbHa KinbkicTb T-nimgounTis
i3 peHoTunom CD,*, piBeHb T-NiMGOLKTIB i3 XENNepHoo
®yHkuieto (CD,") i T-kinepi (CD,") He 3miHtoBanmcs WoAo
BiANOBIAHUX 3HAYEHb KOHTPOSBHOT rpynK. BmicT NK-kniTvH
(CD,,") 6yB 3HVKEHN HA 41 % BIGHOCHO Py KOHTPOSTHO.

BwmicT nimcpoumTis i3 cheHotunom CD, 'y xiHOK 2a
nigrpynu 36inbluyBaBcs Ha 25 % CTOCOBHO KOHTPOIHO.
lMokasHwky koHueHTpauii IgA Ta IgM nepesuLLyBanm 3Ha-
YEHHS KOHTPOIbHOI rpynu Ha 19 % i 64 % BignosigHo, Ha
TNi NPaKTU4HO He 3MiHeHoro piBHA I9G (mabr. 2).

Y xiHok 26 niarpynm piBeHb NimdoumTis i3 dheHoTnoM
CD,,’ 36inbLuyBaBcs Ha 13 % Lwono koHTporio. KoHueHTpa-
uist IgA, IgM Ta IgG nepeBuLLyBana 3Ha4eHHs KOHTPOMBHOI
rpynu Ha 31 %, 27 %,10 % BignosigHo.

Omxe, B XIHOK 2a nigrpynum cnoctepirascs aucbanaHc
T-KNITUHHOT cMCTEMM, KOTPUI Ha LibOMY eTarni MOXHa
TPaKTyBaTy SIK «NPUXOBAHWM iMyHOAEILMTHUA CTaH, LLIO
nepebirae Ha TNi 3ananbHOTO NPOLECY, KOTPWIA, BOYEBWD,
noTpebye KOMMMEKCHOTO MiKyBaHHsA 3 3aCTOCYBaHHSM
iMyHOMogernto4oi Teparnii.

Y xiHok 26 migrpynu BiasHavaBca aucbanaHc T-kni-
TWUHHOI CUCTEMMU, SIKWIA CYNPOBOMKYETHCS, BOHEBUAb, TPAH-
3UTOPHMM aYTOIMYHHM KOMMOHEHTOM, LLO CBIOYMTH MPO
36ir naToreHeTNYHOI CTPYKTYPY IMYHHWX MOPYLLEHb 3i CEK-
TPOM iMYHOAKTUBHOCTi NpenapariB, KOTpi 3aCTOCOBYBAIM.

Pesynbratyt gocnimkeHHa ceigyatb: Npu Tpaguuin-
Hi Tepanii B nikyBaHHI €HAOMETPIOIAHMX KICT S€YHMKIB
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Tabnuus 1. CtaH T-KNiTUHHOI NaHKy iIMyHHOT CUCTEMU B 3KIHOK 3 EHAOMETPIOIAHUMM
KicTamu 3anexHo Big Hanpsmy Tepanii, Me (75 % Q-25 % Q = RQ)

MokasHuK, 1 rpyna 2a nigrpyna 26 nigrpyna
OAMHULIi BAMipIOBaHHSA (n=25) (n=9) (n=10)
CD,", % 64 64 64
(6664 =2) (66 - 60 = 6) (68 -60=8)
CD, % 38 38 40
(40-36=4) (46 —36 = 10) (42-38=4)
Chy", % 22 25 22
(32-18=14) (28-19=9) (32-20=12)
CD," % 17 14 10
(25-12=13) (22-9=13) (19-5=14)

*: CTAaTUCTUYHO 3HauyLLa pisHMLs (p < 0,05) LWOAO KOHTPOMBHOT rpynu;
*: CTAaTUCTMYHO 3HauyLLa pisHULS (p < 0,05) wopgo 2a nigrpynu.

Tabnuus 2. CtaH rymopanbHOi NaHKy iMyHHOI CUCTEMM B XKIHOK 3 HAOMETPIOIAHNMM
KicTamu 3anexHo Big Hanpsmy Tepanii, Me (75 % Q-25 %Q = RQ)

MokasHuK, 1 rpyna 2a nigrpyna 26 nigrpyna
OAMHULIi BAMipIOBaHHSA (n=25) (n=9) (n=10)
CD," % 16 20 18
(20-14=6) (23-18=5) (24 -14=10)
IgA, rin 16 19 2,1
(19-12=07) (22-18=04) (24-19=0,5)
Ig M, rin 11 1,8 14
(1,4-08=07) (2,0-12=0) (1,7-1,1=0,6)
Ig G, r/n 10 10 1"t
(12-8=4) (12-9=3) (12-9=3)

*: CTaTUCTUYHO 3HavyLwa pisHuus (p < 0,05) Woao KOHTPONBHOT rpynu;
*: CTATUCTUYHO 3HaYyLLa pisHMLS (p < 0,05) woao 2a niarpynu.

36epiraloTbCsl IMYHHI NMOPYLUEHHSI, 30Kpema, aKTuBaList
rymMopanbHOI NaHky IMyHHOI cucTeMu, Lo Hagani Moxe
MPW3BECTM 1O PO3BUTKY BTOPUHHUX GakTepianbHMX iHdek-
uin. Lle ankTye HeobXigHICTb 3aCTOCyBaHHs Npenapartis 3
iIMYHOMOZYTHOKOYUM eDEKTOM.

3 MeTOH0 KopeKLii iMyHHVX MOpyLUEHb NaLlieHTKW nig-
rpynn 26 npuimann amiHoaurigpodTanasiHgioH HaTpito
B pexumi 0,1 1 2 pasun Ha poby 20 gHie. Mpenapat mae
iIMYHOMOZENNIOYMIA | NpOTU3ananbHNn eqpekT yHacnigoK
3MEHLUEHHS aKTMBHOCTI rinepakTMBOBaHUX Makpodaris,
MPUTHIYEHHA CUHTE3Y Npo3ananbHUX LWUTOKIHIB, CTUMY-
nauii paroymTody Ta NOKpaLLEeHHs MiKpOGILMAHOT yHKLT
HEeNTPOMINbHUX rpaHynouuTie. BupaxeHun BNnvB Big-
OyBaeTbCA Ha aHTMTEnoreHes, 0cobnmBo NiaBMLLYETLCS
cuHTe3 Ig G. KomnnekcHe nikyBaHHS [OMOBHIOBaNocs
MPU3HAYEHHAM aHTMNPOnichepaTMBHOrO KOMBIHOBAHOTO
npenaparty iHgon-3-kap6iHon, KA MiCTWB iHZon-3-Kap-
6iHon — 90 mr, ekctpakT Gpokoni — 10 Mr, cymill oBodiB
CiMencTBa XpecTouBiTHUX — 238 Mr, ackopbiHOBY KuCno-
Ty —50 Mry pexxumi 1 kancyna 2 pasu Ha Jo0y nig vac ixi
npotsirom 3 micsauiB. Mpenapat Brokye ropMoH-3anexHi
Ta rOPMOH-HEe3anexHi MexaHi3Mu, siki akTUBi3ytoTb naTo-
MOTYHWIA KNITUHHWIA PICT, BMIMBAE Ha KIITUHK 3 BUCOKUM
nponidepaTMBHUM NoTeHLianoM. AHTUnponidepaTMBHUi
eeKT peanisyeTbCs BHACMigok HopMarniaawii Metaboniamy
Ta 6anaHcy eCTPOreHiB, 3HWKEHHS YTBOPEHHS MATONOriy-
Horo meTaboniTy 16a-rigpoKCieCTPOHY LLNAXOM akTuBaLi
neBHUX i3ocpopm LmToxpomy P450. Takox BigbyBaeTbCs
BMIMB Ha CUCTEMY LMTOMNNA3MaTUYHUX MPOTEiHKIHa3,
NPUrHiYeHHs1 ecpeKTiB Npo3ananbHUX LIMTOKIHIB.

OuiHtoBaHHS eheKTMBHOCTI Tepanii 34iNCHIoBanM Ha
nincTaBi BUSHaYEHHS JaHNX YNBTPa3ByKOBOTO OOCTEXEHHS
yepes 1 i 3 micaui Ha Tni Kypcy nikyBaHHs. Pesynbratu
[NoCnimKeHHs1 HaBeaeHi B mabnuui 3.
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Tabnuus 3. [JaHi ynstpa3BykoBOro 06CTEXEHHS B AWHAMILL y rpynax NopiBHSHHS
yepes 1 i 3 micaui Tepanii (M £ m, Mmm)

panii 3bepiraeTbCa akTMBaLis rymopanbHOi naHku
iIMYHHOI CUCTEMMU, LLIO 3yMOBIHOE HEOOXIAHICTL NPOBEAEHHS
iMyHOKOpEKLi.

3. Y 21,05 % nauieHTOK 3 eHAOMETPIO30M fiarHo-
CTYIOTbCA riNepnaacTUyHi npolecu eHAoOMETpIlo, Lo
CBIOYMTb NPO NiABMLLEHWI NposidhepaTUBHWIA NOTEHLian
Ta 3yMOBIMIOE HEOOXIOHICTb NPU3HAYEHHS npenaparis 3
aHTunponigepatTyBHUM edeKTOM.

4. Y rpyni nauieHToK 3 eHAOMETPIO30M SEYHUKIB, AKi
OTPUMYyBan1 KOMNIEKCHy Tepanito, Bif3Hayanacs Hopma-
nizauis NoKasHWKIB iIMyHOrOMeoCTasy opraHiamy, perpec
€HAOMETPIOIAHNX YTBOPEHb SEYHWKIB i BIACYTHICT rinep-
MNAacTUYHUX NPOLECIB EHAOMETPIID, LU0 Ja€ MOXUBICT
PEKOMEHYBaTH L0 CXeMy AMNS BUKOPUCTaHHS.

MepcnekTBM NoganbLUMX HAYKOBUX JOCHIAXEHD
nonsratoTb y po3pobLii anroputMy oBCTeXeHHs Ta MPorHo-
3yBaHHs nepebiry 3axBoptoBaHHs 3 METOK MO4aTKOBOMO
BUOOPY KOHCEpBaTMBHOTO abo onepaTWBHOrO METOAY

MapameTpu 1 rpyna nigrpyna 2a niarpyna 26
(n=25) (n=9) (n=10)
PesynkraTu yepes 1 micAaub Tepanii
MapameTpn mMaTkut
DoBxvHa 51,58 £ 0,48 46,0 + 1,9 450+ 1,7*
LLnpuHa 46,42 £ 0,62 44,02 £1,12* 42,17 £ 1,54*
ToBLWWHa 35,08 +0,54 37,44 +£1,26 37,12+1,38
M-exo 6,12+0,75 7,37 £ 0,67 7,34 £0,63
lMapameTpu KoHTpRaTepanbHUX SEYHUKIB
[oBxuHa, MM 30,32+0,17 35,33 +1,32* 34,31 £1,17*
LUnpuHa, Mm 28,14+0,13 24,11+ 1,98* 23,75 +1,08*
ToBLMHA, MM 16,72 £ 0,17 26,17 + 1,36* 25,24 +1,15*
OG’em, cm® 7,44 0,67 15,23 +2,23* 14,32 £ 1,57*
MapameTpy SE4YHVKIB 3 EHAOMETPIOILHO KICTO
[oBxuHa, MM 30,32+ 0,17 46,34 £2,14* 4417 +2,35*
LLnpuHa, Mm 28,14 +£0,13 36,28 +2,19* 34,72 £2,15*
ToBLMHA, MM 16,72 £ 0,17 29,26 + 3,23* 27,32 +3,48*
06’em, cm® 7,44 0,67 28,17 £3,43* 25,54 +3,53*
Pesynbrati yepe3s 3 micsiui Tepanii
NapameTpn MaTkut
JoBxuHa 51,58+ 0,48 45,82 +0,85* 44,13 £0,85*
LLnpuHa 46,42 £ 0,62 43,16 £ 0,43* 41,14 £ 0,47*
ToBLWMHa 35,08 + 0,54 36,45+1,12 3542+1,14
M-exo 6,12+0,75 6,28 £0,34 1 5,18 £0,33"
lMapameTpu KOHTpRaTepanbHUX SEYHUKIB
JoBxuHa, MM 30,32 +£0,17 34,32 £1,17* 32,61+1,32
LLnpuHa, Mm 28,14 +0,13 24,09 + 1,08* 23,35+1,16*
ToBLWWHa, MM 16,72+ 0,17 25,94 +1,15% 23,76 £1,23*
O6'em, cm® 7,44 £ 0,67 14,32 £ 1,57* 13,28 £ 1,32*
MapameTpy Se4YHUKIB 3 EHOAOMETPIOIAHO KICTO
[oBxuHa, MM 30,32+0,17 45,22 +1,34* 42,35+ 1,65*
Wnpura, Mm 28,14 £0,13 35,75 + 1,38* 32,58 + 1,34*
ToBLMHA, MM 16,72 £ 0,17 28,37 +2,37* 24,37 +2,43*
OG’em, cm® 7,44 £ 0,67 27,91 +4,76* 22,93 +4,73*

*: CTATUCTUYHO 3HauyLLa pisHULA (p < 0,05) W00 KOHTPOMBHOI rpynu;
*: CTaTUCTMYHO 3HavyLwa pisHuLs (p < 0,05) Wwopgo nigrpynu 2a.

BusiBNeHO 3MeHLLEHHS MiHIMHUX PO3MipiB MaTku B
rpynax MopiBHSHHSA, @ TakoX BiPOriAHE 3MEHLLEHHS Mno-
kasHuka M-exo yepe3 3 micaui nikyBaHHs B nigrpyni 26.
Lle cBigunTb npo cTabinisauito nponicepaT1BHOTO NOTEH-
uiany KniTWH, a TKaHWHa eHOOMETPIto, SIK HaNaKTUBHILLe
nponichepytoya CTPYKTypa B OpraHiami, NiATBEPIKYE Lien
cakt. Yepes 1 i 3 micaui Tepanii Big3Ha4anocb Takox
3MEHLLEHHS MiHINHMX po3MipiB Ta 06’eMy 000X SiE4YHUKIB.
BusBneHi kniHivyHi BigMiHHOCTI MiX nigrpynamu. OTxe,
pesynsTati cBig4aTb NPo eeKTUBHICTb KOMIMMEKCHOTO
nigxoAdy [0 nikyBaHHS eHAOMETPIOIAHOT XBOPOOYM Ta AaloTb
MOXIMBICTb PEKOMEHAYBATU Lit0 CXEMY NiKyBaHHS Mikapsim
aKyLuepam-riHekonoram.

BucHoBKU

1. [ns nauieHToK 3 eHAOMETPIOIgHUMM KiCTaMU SIEY-
HUKIB XapaKTepHUMM € NOPYLLEHHS B IMYHHIN cuCTEMi, SKi
XapaKTepu3yTbCs NiABULLEHHSM KinbkocTi B-nimcounTis
Ta OCHOBHWX Py iMyHOrMoBymiHIB, LLO CBIAYMTL NPO Nopy-
LUEHHS1 MeXaHi3MiB iMyHHOrO 3aX1CTY Ta NiATBEPMAKYE IXHIO
y4acTb Y naToreHesi eHAOMETPIOIAHOI XBOPOOK.

2. Ha tni TpaguuinHoro nikyBaHHS eHOOoMEeTpi-
OiHUX KICT SI€YHUKIB MNiCNs 3aBEPLUEHHS Kypcy Te-
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The method GenoType MTBDRplus, v.2 allows to study clinical material from positive and negative smears, to examine patients
with new and previously treated cases of tuberculosis pulmonary and extrapulmonary localization. But now there is a small
amount of researches concerning the use of this method in the diagnosis of tuberculosis.

Aim. To evaluate the effectiveness of GenoType MTBDRplus, v.2 method using in clinical material research due to the diagnosis
of tuberculosis in the Zaporizhzhia region in comparison with standard methods of investigation.

Materials and methods. The analysis of 52 results of studies of clinical material using the GenoType MTBDRplus test
system, v.2 from patients who were examined and treated in dispensaries of the Zaporizhzhia region in 2016 was carried
out. There were 67.3 % of men and 32.7 % of women among the patients. The mean age of the patients was 46.0 £ 1.9
years. The study of the clinical material using the GenoType MTBDRplus test, v.2 was performed according to the standard
instructions.

Results. The results were positive in 12.5 % of the cases when tested by GenoType MTBDRplus, v.2 (p < 0.05) among
negative results of the microscopy of the clinical material. The proportion of coincidence between the cultural and molecular
genetic methods was 90 % for sputum and 100 % for other clinical material. In the presence of multiresistance, both methods
of investigation coincided in the number of detected cases (50 % for the GenoType MTBDRplus method, v.2 and 42.9 %
for the cultural method, respectively, p < 0.05). In comparison with the results of the cultural method, the GenoType MTBDRplus
test, v.2 made it possible to establish resistance to rifampicin in 35.7 % (p < 0.05) of patients whose resistance was not determined.
False-positive and false-negative results are due, perhaps, to the heterogeneity of strains of mycobacterium tuberculosis in clinical
specimens, the absence of viable mycobacteria, the absence of phenotypic manifestations of mycobacterium tuberculosis
genetic mutations, and errors in the investigations. The sensitivity of the GenoType MTBDRplus test, v.2 is about 78 %, but
the specificity reaches 97 %. At the same time, the sensitivity of the test for multidrug resistance determining reaches 100 %,
the specificity is about 89 %. The greater positive predictive value for cases in which the DNA of mycobacteria is determined
and the negative predictive value is for cases in which multidrug resistance is determined.

Conclusions. This indicates that the using of the GenoType MTBDRplus test, v.2, together with the cultural method
of investigation, has a high diagnostic value, high sensitivity (100 %) and specificity (89 %) for the definition of multiresistanc,
and makes it possible to obtain a result in a short time compared to culture.

E¢ektuBHicTb 3acTocyBaHHA meToay GenoType MTBDRplus
y AiarHocTuui Ty6epKyAbo3y B 3anopisbKii o6aacTi

P. M. AAciHcbkui, 0. M. PasHatoBcebka, 0. B. KoHakosa, 0. M. KamuwHui,
H. A. PoxmaHoBa, A. B. KammeHko, Xan-Atok Bepaana, Mapi l'yiiep

Metog GenoType MTBDRplus 2 Bepcii (GenoType MTBDRplus, v.2) Aae MOXNMBICTb AOCRIZKYBATU KIiHIYHUIA MaTepian
i3 MO3UTUBHKX | HEraTUBHWUX Mas3kiB, 0OCTEXYBATU XBOPUX i3 HOBUMMW Ta MOBTOPHUMU BUMAZKaMK TyOEpKynbo3y NereHb i
nosanereHeBoi nokanisadii. Ane HuHi KinbKiCTb JOCMIMKEHb LOAO BUKOPUCTAHHS LIbOTO METOAY B AiarHOCTMLi TyGepKynbo3y
HeBenwka.

MeTa po60TH — OLIHUTU eCHEKTUBHICTb 3aCTOCYBaHHS METOAY AOCMIMKEHHS KNIHIYHOTO MaTepiany 3 BUKOPUCTaHHAM MeToay
GenoType MTBDRplus, v.2 y giarHoctuui Ty6epkynbo3y B 3anopiabkii 06nacTi NopiBHSHO 3i CTaH4APTHUMW MeToaaMu [o-
CrioKEHHS.

Marepianu Ta metoan. 3giicHunu aHania 52 pesyneraTtiB AoCnimKeHb KNiHIYHOrO mMatepiany 3a AOMOMOroK TECT-CUCTEMM
GenoType MTBDRplus, v.2 Big nauieHTiB, siki 0bcTexyBanucs Ta nikysanucs B avcnaHcepax 3anopisbkoi obnactiy 2016 poui.
Cepep nauieHTie 6yno 67,3 % vonosikis i 32,7 % xiHok. CepeaHil Bik xBopux cTaHoBmB 46,0 + 1,9 poky. [oCnimKeHHS KMiHIYHOTo
martepiany 3 BukopuctaHHsm Tecty GenoType MTBDRplus, v.2 3ailicHnnv 3a cTaHgapToM, BiANOBIGHO 40 iHCTPYKLT BUPOOHWKA.

Pesynkratu. Mpu HeraTyBHUX pesynbratax MiKpockonii kniHiYHoro Matepiany y 12,5 % Bunagkax pesynsrati BUSBUMMUCS No3u-
TUBHVMMU Nig Yac JOCTimpKeHHs 3a gonomoroto metogy GenoType MTBDRplus, v.2 (p < 0,05). YacTka 36iriB Mix KynbTypansHAm
i MONeKyNApHO-reHeTUYHM MeToaamu ctaHoeuna 90 % Ans xapkoTuHHs Ta 100 % Ans iHworo kniHiYHoro matepiany. 3a Ha-
SIBHOCTi MyNETUPE3NCTEHTHOCTI 06MABa METOAM JOCTIMKEHHS Mavbke 3biranucs 3a KinbkicTio BusiBneHux sunagkis (50,0 % ans
metogy GenoType MTBDRplus, v.2 Ta 42,9 % ans kynsTypanbHOro Metoay BignosigHo, p > 0,05). MNMopiBHAHO 3 pe3ynsratamu
KynbTypansHoro metogy, Tect GenoType MTBDRplus, v.2 AaB MOXMBICTb BCTAHOBUTU CTINKICTb A0 pudpamniumHy y 35,7 %
(p < 0,05) nauieHTiB, y SikMX He BU3Ha4anacs CTilKiCTb. XMOHO-NO3NTUBHI Ta XMOHO-HEraTuBHI pesynbTaTii 3yMOBIEHI, MOXIMBO,
reTepOoreHHICTIO LUTaMIB MikobaKTepi TyGepKynbo3y Y KNiHIYHUX 3pa3kaXx, BiiCYTHICTHO XUTTE3AATHUX MikobaKTepii, (heHOTMMIYHNX
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MPOSIBiB reHETUYHIX MyTaLiil MikobakTepiii Ty6epKynbo3y, ToMUIKaMu Nig Yac JOCTIMKEHHS Towwo. YyTnmeicTb TecTy GenoType
MTBDRplus, v.2 cTaHOBUTbL Maiixe 78 %, ane cneumndidHicTb carae 97 %. HaTomicTb YyTNMBICTb TECTY LLOAO BCTAHOBMEHHS
mynbTupesncTeHTHocTi carae 100 %, cneumdivHicTb — Maixe 89 %. binblua NPOrHOCTNYHA LiHHICTb NO3UTUBHOIO pesynsTaTy
ANns BUNagkis, y skux BuaHavatotbes AHK MBT, a nporHocTyHa LiHHICTb HeraTmBHOTO pesynbtaty — AN BUNAZKIB, Y SKWX
BU3HAYAETLCS MYNETUPE3NCTEHTHICTb.

BucHoBku. 3actocyBaHHs Tecty GenoType MTBDRplus, v.2. nopsg i3 KynsTypanbHuM METOAoM AOCHIIKEHHSI MaE BUCOKY
[iarHOCTUYHY LIiHHICTb, BUCOKY YyTnmBicTb (100 %) i cneumndivHicTb (89 %) LOAO BUSHAYEHHS MYMBTUPE3NCTEHTHOCTI N Aae
3MOry OTpUMaTH Pe3ynbTaT y KOPOTLUMIA TEPMIH MOPIBHSHO 3 KYMbTYpanbHUM AOCTIIKEHHSIM.

ddpdekTUBHOCTL UCNOAL30BaHUA MeToAa GenoType MTBDRplus
B AMAarHocTuKe Ty6epkynésa B 3anopoXxckou obaacTu

P. H. flcunckui, E. H. PasHatoBckas, 0. B. KoHakoBa, A. M. KaMbILIHbIN,
H. A. PoxmaHoBa, A. B. KaumeHKo, XXaH-Atok BepaaHa, Mapu lyiep

MeTtog GenoType MTBDRplus, v.2 no3sonsieT uccnefoBarth KIMHAYECKIA MaTepuran ¢ NONOXMTENbHbIX M OTpULATENbHbIX Ma3KoB,
obcnenoBath B0MbHBIX C HOBBIMU M MOBTOPHbLIMY CIyYasiMu Ty6epkynésa Nérkux n BHENEro4HoM nokanuaaumm. Ho B HacTos-
LLiee BpeMsi KONMYECTBO UCCREeA0BaHUI KacaTenbHO MCMONb30BaHWs JaHHOTO METofa B AMArHoCTUKe Tybepkynésa HeBEMMKO.

Lienb paboTbI — oLEeHNTb 3pheKTUBHOCTL UCMONb30BaHWS METOAA UCCMEA0BaHMS KITMHUYECKOTO MaTepuana ¢ npuMeHeHem
metoga GenoType MTBDRplus, v.2 B anarHoctuke Ty6epkynésa B 3anopoxckoit 0brnactu B cpaBHEHWM CO CTaHAAPTHBIMM
METOfaMu UCCNEOBaHNS.

Matepuanbl n metoabl. [TpoBeaéH aHanus 52 pesynstatoB UCCNELOBaHWUI KIMHUYECKOTO Matepuana ¢ UCMoNb30BaHNEM
TecT-cuctembl GenoType MTBDRplus, v.2 OT nauneHToB, KoTopble 06cnefoBanvch 1 NeYnnuch B AucnaHcepax 3anopox-
ckon obnactn B 2016 rogy. Cpeau naumeHToB — 67,3 % MyxunH n 32,7 % xeHwwmH. CpeaHuii Bo3pacT 60MbHbIX COCTaBMAM
46,0 £ 1,9 roga. VccnenosaHnue kMMHUYeCKoro Matepuana ¢ ucnonb3osaHem tecta GenoType MTBDRplus, v.2 nposogunu
Mo CTaHZapTy, COrNacHO MHCTPYKLMK.

Pesynbratbl. [Npy oTpuLaTtenbHbIX pesynbratax MUKPOCKONWK KIMHWYeckoro matepvana B 12,5 % cnyyaeB pesynbrathl
oKasanucb NONOXUTENbHLIMK NpK UccnenoBaHum metogom GenoType MTBDRplus, v.2 (p < 0,05). lons coBnageHwin mexay
KynbTypasnbHbIM 1 MONEKYNSPHO-reHeTu4ecknm Metogamm coctasuna 90 % ans mokpotsl v 100 % Ans Apyroro KIMHUYeckoro
martepuana. [py HanuumMyM MynsTUPE3NCTEHTHOCTM 06a MeTofa UCCNEN0BaHWS COBMaZasnii Mo KONMYECTBY BbISIBNEHHbIX CITy4Yaes
(50 % ans metoga GenoType MTBDRplus, v.2 1 42,9 % ans kynesTypanbHOro MeToga cooTBeTcTBeHHO, p < 0,05). B cpaBHeHMm
C pesyneratamu KynbstyparnbHoro metoga, Tect GenoType MTBDRplus, v.2 n03Bonu yCcTaHOBUTb YCTOMYMBOCTb K pudamnuLmHy
y 35,7 % (p < 0,05) nauneHToB, y KOTOPbIX YCTONYMBOCTb HE ONpeaensnach. JIOKHO-NONOXMTENbHbIE U NOXHO-O0TPULLATENbHbIE
pesynbTatbl 0ByCnoBneHbl, BO3MOXHO, reTEPOreHHOCTbIO LUTaMMOB MUKODaKTEpuiA TyGepKynésa B KNuHUYECKMX obpasuax,
OTCYTCTBMEM XKM3HECMOCOOHBIX MUKOBAKTEPUIA, (DEHOTUMNYECKIX NPOSIBMEHWIA FEHETUYECKUX MyTaLmii MukobakTepuii Tybep-
Kynésa, oLumbkamy npy NpoBeaeHnn uccnepgosanHust. YyscTeiutensHocTs Tecta GenoType MTBDRplus, v.2 cocTaBnsieT okomno
78 %, Ho cneumduyHocTb gocturaet 97 %. B To xe Bpems YyBCTBUTENBHOCTL TECTA N0 ONPeAeneHNo MysTUPE3NCTEHTHOCTH
pocturaet 100 %, cneunduuHocTs — okono 89 %. BonbLuas nporHocTMyeckas 3Ha4MMOCTb MONOXKMTENBHOIO pesyneraTa Asns
cnyyaes, B kotopbix onpeaensiotcs AHK MyukobakTepuit, a NporHocTnyeckast 3Ha4MMoCTb OTPULIATENBHOO pesyrnsTaTa — AN1s
Crny4aeB, B KOTOPbIX ONpeaensieTcs MynsTUPe3UCTEHTHOCTb.

BbiBoAbI. 3T0 CBMAETENBLCTBYET O TOM, UTO MCMonb3oBaHye Tecta GenoType MTBDRplus, v.2 BMeCTe ¢ KynbTyparibHbIM METOLOM
1CCrefoBaHNs UMEET BbICOKYHO ANarHOCTUYECKYHO LIEHHOCTb, BbICOKYH YyBCTBUTENBHOCTL (100 %) 1 cneumduyHocTs (89 %)
Mo onpeaeneHno MynsTUPE3MCTEHTHOCTU 1 AAET BO3MOXHOCTb MOMTY4YMTb pe3ynbraT B 60mee KOpoTKui CPOK CPABHUTENBHO C
KynbTyparbHbIM UCCeLOBaHNEM.

Molecular-genetic (MG) test system GenoType MTB-
DRplus, v.2 allows simultaneously identifying M. tuber-
culosis complex (MBT) in a clinical material (sputum,
pleural fluid, bronchial aspirate, liquor from, etc.) and its
resistance to rifampicin (R), isoniazid (H) [1,2,5]. The com-
plex polymerase chain reaction and followed hybridiza-
tion on the strips and determination of mutations in different
parts of the rpoB gene, causing the appearance of resi-
stance to R, as well as in areas of gene katG and inhA,
leading to the appearance of resistance to H are principles
of the this method [2,5].

GenoType MTBDRplus, v.2 method in contrast to v. 1
allow examination of clinical material not only from positive
but also negative smears, in patients with newly diagnosed
and recurrent cases of pulmonary tuberculosis and ex-
trapulmonary localizations of tuberculosis [5].

According to the foreign author’s researches, test

Pathologia. Volume 14. No. 2, May-August 2017

system GenoType MTBDRplus, v.2 has high sensitivity,
specificity, predictive value of positive and negative results
allows to get results in the first 2 days of inspection, there-
by increasing the efficiency of diagnosis chemo-resistant
forms of tuberculosis [3,6,7,9,10].

But these researches regarding method's sensitivity
and specificity are different, there is a small amount of na-
tional investigations relating to the application GenoType
MTBDRplus, v.2 method in the diagnosis of tuberculosis,
this resulted in the necessity of our own research.

The aim

To evaluate the effectiveness of GenoType MTBDRplus,
v.2 method using in clinical material research due to the
diagnosis of tuberculosis in the Zaporizhzhia region in com-
parison with standard methods of investigation.

KatoueBble cnoBa:

Ty6epKyAES,

AVa@rHocTMyeckune

TEXHOAOTUU,
TecT genotype,
3OPEKTUBHOCTD.

Natonorus. - 2017. -

T. 14, Ne 2(40). -
C.214-218

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

215



OpwuriHaAbHI AOCAIAXKEHHS

Table 1. The results of investigation by cultural and molecular genetic methods
compared with the results of microscopy of clinical material

The method Rezult The results of microscopy
negative  1-9 AFB 1+ 2+ 3+
Cultural Positive 7* 1 3 2 5
Negative 33 1 0 0 0
Geno Type MTBDRplus, v.2 Positive 5* 0 3 2 5
Negative 35 2 0 0 0
In total, n =52 40 2 3 2 5

*: significant difference between the results of the cultural, MG with smear microscopy results

(p < 0.05).

35
30
25
20
15

10

30
4 3
sputum other clinical material
oC+MG+ ®C-MG- wsC+MG- =C-MG+

Fig. 1. The distribution of investigation results of clinical material by coincidence and differences
between culture (C) and MG methods.
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Materials and methods

The analysis of 52 results of studies of clinical material
using the GenoType MTBDRplus test system, v.2 from
patients who were examined and treated in dispensaries
of the Zaporizhzhia region in 2016 was carried out. There
were 67.3 % of men and 32.7 % of women among the pa-
tients. The mean age of the patients was 46.0 + 1.9 years.
Comparison of the received results by using the Geno-
Type MTBDRplus, v.2 test was performed with standard
methods of MBT identification: Ziehl-Neelsen staining
method, microbiological method using an automated sys-
tem BACTEC MGIT 960, seeding on solid culture media
Lowenstein-Jensen and Finn Il (the data of BACTEC MGIT
960 results in all cases coincide with the results on solid
nutrient media, so their total results regarded as a cultural
investigation results) with a further determination of re-
sistance to drugs [4]. Results of smear microscopy were
evaluated as negative — in cases of absence of acid-fast
bacilli (AFB), 1-9 AFB - the presence of the appropriate
number of AFB in smear microscopy, “1+” — in the pres-
ence of 10-99 AFB in smear, “2+” —in the presence of 1-10
AFB in each vision's field of smear, “3+” — in the presence
of more than 10 AFB in each vision's field of smear [8].
In order to master the technique and for permis-
sion to perform this technique, physician-bacteriologist
from Community institution “Zaporizhzhia regional clinical
tuberculosis dispensary” was trained in the laboratory
of new pathogens, Fondation Merieux (Lyon, France)
from 12.01.2014 to 12.12.2014 in topic: “The identification
of Mycobacterium tuberculosis complex (MTBC) and de-
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termine its resistance to rifampicin and/or isoniazid using
GenoTypeMTBDRplus” and received the certificate.

The study of the clinical material using the GenoType
MTBDRplus test, v.2 was performed according to the stan-
dard instructions [2,5].

Statistical analysis was performed by using “Statistica®
for Windows 6.0” (StatSoft Inc., Ne AXXR712D833214-
FANS). Statistical significance of differences between
groups in qualitative indicators was determined by the one-
tailed Fisher’s exact criterion. For the levels of statistical
significance values of the probability of the difference
between the groups (p) levels of less than 0.05 were
taken. We determined the sensitivity, specificity, predictive
value of positive and negative results and their confidence
intervals.

Results and discussion

The results of the Geno Type MTBDRplus, v.2 test data
with culture investigation data of clinical material compara-
tively with the microscopy results were compared (Table 1).

We determined that the results of these tests coincided
with the microscopy result “3+”, “2+” and “1+” in 100 % of
cases. If the result of microscopy was “1-9 AFB” there was
a coincidence of results with cultural test in 50 % of cases.
The results were positive in 17.5 % of the cases when
tested by cultural method and in 12.5 % of the cases when
tested by GenoType MTBDRplus, v.2 (p < 0.05) among
negative results of the microscopy of the clinical material.
Thus, in negative results of smear microscopy of clinical
material GenoType MTBDRplus, v.2 test and the cultural
method have significant diagnostic value.

We found that presence of MBT DNA in clinical material
was not detected by cultural testin 1 case, MBT were diag-
nosed only by using test system GenoType MTBDRplus,
v.2 when comparing the results of diagnostic methods. In 4
cases MBT were found only by cultural method, and MG
test system Geno Type MTBDRplus, v.2 showed negative
results (Fig. 7).

The proportion of coincidence between the culture
and molecular genetic methods was 90 % for sputum
and 100 % for other clinical material.

False-positive and false-negative results are due,
perhaps, to the heterogeneity of strains of mycobacterium
tuberculosis in clinical specimens, the absence of viable
mycobacteria, the absence of phenotypic manifestations
of mycobacterium tuberculosis genetic mutations, and er-
rors in the investigations.

When analyzing coincidence of positive results be-
tween test GenoType MTBDRplus, v.2 and cultural method
we found that resistance to anti-tuberculosis drugs (H/R)
by the cultural method was determined in 64 % of patients
(Table 2). Mutations in the genotype of MBT that are
responsible for resistance to H/R were determined in 93
% of patients by the GenoType MTBDRplus, v.2 method.

In the presence of drug resistance HR (multire-
sistance), both methods of investigation coincided
in the number of detected cases (50 % for the GenoType
MTBDRplus method, v.2 and 42.9 % for the cultural me-
thod, respectively, p > 0.05). But the use of MG test allows
you to receive the result within two days, which proves its
diagnostic value.
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In comparison with the results of the cultural method,
the GenoType MTBDRplus test, v.2 made it possible
to establish resistance to rifampicin in 35.7 % (p < 0.05)
of patients whose resistance was not determined.

Thatis, in a positive result of GenoType MTBDRplus,
v.2 test its informativeness in determine resistance to drugs
exceeded cultural method by almost 30 %. The difference
between the results of MG and cultural methods, perhaps,
due to the fact that not always the mutations that cause
the occurrence of resistance to drugs appear phenotypi-
cally, as well as heterogeneity of strains of the pathogen.

Sensitivity, specificity and predictive value of Geno
Type MTBDRplus, v.2 method was established compared
to cultural results (Table 3).

According to the preliminary results of the investigation
we found, that the sensitivity of the GenoType MTBDRplus
test, v.2 is about 78 %, but the specificity reaches 97 %.
At the same time, the sensitivity of the test for multidrug re-
sistance determining reaches 100 %, the specificity is about
89 %. The greater positive predictive value for cases in which
the DNA of MBT is determined and the negative predictive
value is for cases in which multidrug resistance is determined.

Conclusions

1. According to the preliminary results of the investi-
gation we found, that the use of GenoType MTBDRplus,
v.2 test system allows determining additional 12.5 % of
patients with bacterial excretion among patients with
negative smears, p < 0.05. The proportion of coincidence
between the cultural and molecular genetic methods is 90
% for sputum and 100 % for other clinical material.

2. Test system GenoType MTBDRplus, v.2 allows
establishing resistance to rifampicin in 35.7 % (p < 0.05)
patients, in comparison with the results of the cultural me-
thod. The proportion of multi-resistance detection is almost
the same, but the diagnostic value of molecular genetic test
is explained by much greater speed of results receiving
(within two days versus to 2-3 weeks by use an automated
system BACTEC MGIT 960 and 2-3 months — while use
solid cultural media).

3. The specificity of positive result of GenoType
MTBDRplus test, v.2 is 97 %, the sensitivity of the test
for multidrug resistance determining reaches 100 %.
The greater positive predictive value has MG method
(93.3 %), and the negative predictive value — multidrug
resistance determining (100 %).

Perspectives of further researches. Further
investigation of clinical material from patients with pul-
monary tuberculosis | and |l categories of dispensary
observation in Zaporizhzhia region by using a Geno Type
MTBDRplus, v.2 test system according to the project
Fondation Merieux (France and ZSMU, Ukraine). It is
planned to add this method with determination of resi-
stance to second-line anti-tuberculosis drugs 2, identifi-
cation of nontuberculous MBT.

Funding: material and technical support of research has been
granted by Fondation Mérieux (France) on the basis

of a memorandum between Zaporizhzhia State Medical University
(Ukraine) and Fondation Mérieux (France), 2015.
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Table 2. The distribution of investigation results of resistance to drugs by coincidence

and differences between cultural and MG methods
Positive results of cultural methods, resistance Positive results of Geno Type
N=14 MTBDRplus, v.2 method,
N=14
abs. % abs. %
5 357 H*“" R*“" 1 7.2
0 0 H“", R“" 5 35.7*
3 214 H“" R’ 1 71
6 42.9 H“+” R“+ 7 50.0

*: significant difference between the results of cultural and MG methods (p < 0.05).

Table 3. Sensitivity, specificity and predictive value of Geno Type MTBDRplus,

v.2 method
Parameters Positive test Resistance to HR
Sensitivity (confidence interval) 778 % 100.0 %
(59.6-83.0 %) (61.6-100.0 %)
Specificity (confidence interval) 971 % 88.9 %
(87.4-99.8 %) (63.3-88.9 %)
Predictive value of positive result 93.3 % 85.7 %
(confidence interval) (71.5-99.6 %) (52.8-85.7 %)
Predictive value of negative result 89.2% 100.0 %
(confidence interval) (80.3-91.7 %) (71.2-100.0 %)
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NSAIDs: can the presence of infectious agent influence
the choice of analgesic drug?

0. A. Podpletnya, O. V. Khomiak, I. P. Koshova

SE "Dnipropetrovsk Medical Academy of Ministry of Health of Ukraine”, Dnipro

Purpose. Considering the significant prevalence of comorbid pathology there is a high probability of NSAID use in patients with ~ Key words:
concomitant infection. In view of this screening of antimicrobial properties of their main groups was conducted for the purpose ~ NSAIDs,
of selecting the most promising ones for further in-depth study. comorbidity,

Igesics.
Materials and methods. The study of microorganisms’ sensitivity was conducted using standard research methods — the method analgesics

of “wells” and by determining the antibacterial properties of drugs, using tablets, based on the ability of the drug to diffuse into )

agar, used for sowing the test-culture. As the test cultures S. aureus, S. mutans, S. pyogenes, P. aeruginosa, E. Coli, isolated :g;';f':i‘?z) 919-293
from patients who were treated in hospital were used. Predominant blocker of COX-1 (acetylsalicylic acid, ASA), nonselective ’ ’
blockers of COX-1 and COX-2 (ketorolac, diclofenac sodium, ibuprofen, mefenamic acid, dexketoprofen), predominant blockers DOl

of COX-2 (meloxicam and nimesulide), selective blockers of COX-2 (celecoxib), selective blockers of COX-3 (COX-1 in the brain) ~ 10.14739/2310-1237.
paracetamol and metamizole were tested. 2017.2.109671

Results. The studies found that most of the tested NSAIDs have antimicrobial activity. Leader drugs in expressiveness of :;:::\;aya.ip@

antimicrobial effects are drugs that have sufficient COX-1 (3) - activity: ASA, diclofenac, dexketoprofen, metamizole and  gmail.com
lesser extent — paracetamol. Tested NSAIDs showed the highest activity against gram-positive coccal flora, mostly affecting

S. Pyogenes. Blockers of COX-3 paracetamol and metamizole, unlike other studied drugs, showed stronger antipseudomonal

(both — moderate) and antistaphylococcal action (metamizole).

Conclusions. NSAIDs with antimicrobial activity can potentially increase the activity of antiinfectious therapy. At the same time,
the antimicrobial activity of NSAIDs, theoretically, can promote microbial resistance because of existence of microorganisms in a
medium with subthreshold concentrations of drugs with antimicrobial activity. Considering this, further clinical and pharmacological
research of this problem has a great practical importance.

HN3M: uu moxxe HasBHiCTb iIHPEKLiNHOrO areHTa BNAUBATH Ha BUGIp Kntouosi crosa:

3He60AI0BaALHOTO penapary? Hnsm,
KOMOPOIAHICTb,
AHANbreTUKHK.

0. A. NMoanaetHs, 0. B. Xomsik, I. M. KowoBa

MeTa po6oTu —y 38’513KY i3 3HA4YHOH MOLLIMPEHICTIO KOMOPGIAHOT NaTonorii BENMKOI0 € AMOBIPHICTL 3acTocyBaHHs HIM3My XxBOpUX,  naronoris. - 2017. -
LU0 MatoTb CYMyTHIl iHbeKLiHWA npouec. 3 ypaxyBaHHSAM LIbOro 34iiCHEHe CKPUHIHIOBE JOCHIIKEHHS aHTUMIKPOOHUX BnacTu-  T.14, Ne 2(40). -
BOCTEM OCHOBHUX Py LiX Npenaparis i3 Linnio sin6opy HannepcrneKkTUBHILLINX i3 HAX ANs AarbLLIOro NOrMUBNeHoro BuBYeHHs, G- 219-223

Matepianu Ta metogu. Yytnueictb MO BMBYaIM 3 BUKOPUCTAHHSIM CTaHAAPTHUX METOZIB AOCIMKEHHS: METOZY «KONoAs3iBy
i MeToAy BM3HaYeHHs aHTubaKTepianbHWUX BNAcTUBOCTEN Npenapatis 3a AONOMOroK TabneTok, Lo 3aCHOBaHWIA Ha 34aTHOCTI
nikapcbKoi pe4YoBMHM AncyHAYBaTYM B arap, Ha sIKUI BUCIBanW TECT-KYNLTYPU. K TECT-KyNbTYpW BUKOPUCTOBYBamu S. aureus,
S. mutans, S. pyogenes, P. aeruginosa, E. coli, o BuaineHi Big xBopux, siki nepebyeanu Ha nikyBaHHi y ctauioHapi. [Npotecto-
BaHi nepeBaxHuit 6riokatop LIOMN-1 (auetuncaniumnosa kucnota, ACK), HecenekTusHi 6nokatopm LIOM-1 i LIOI-2 (keToponak,
AvknodeHak HaTpito, ibynpodeH, MedeHaMiHOBa KUCTOTa, AEKCKETONPOEH), nepeBasHi Griokatopm LIOI-2 (Menokcmkam i Hime-
cynig), cenekTueHi briokatopu LIOT -2 (uenekokend), cenektmeri 6nokatopu LIOM-3 (LLOM-1 y mo3ky) napaweTramon i MeTamion.

Pesyneratu. Mig vyac gocnigxeHb BCTaHOBUNK, LU0 BinbLuicTb TecToBaHux HIM3IM mae aHTUMikpoGHY akTuBHICTb. Mpenapata-
MU-Tiiiepamu 3 BUPa3HOCTi NPOTUMIKPOOHMX edeKTiB € npenapaty, Wwo MatoTb goctatHio LIOIM-1(3)-aktueHictb: ACK, auknode-
Hak, eKCKkeTonpoeH, MeTaMi3orn, MEHLLIOK Mipoto — napaveTtamon. HaibinbLuy akTuBHicTb TectoBaHi HIM3IM nposiensnm woao
rpamno3nTUBHOI KOKOBOI cpropy, GinbLLOK Mipoto BnnvBatoum Ha S. pyogenes. bnokatopu LIO-3 napavetamon i meTamisorn,
Ha BigMiHY Bif iHLUMX Npenaparis, Lo BYBYANMCA Hamu, CUNbHILLE NPOSIBNANM aHTUCUHBLOTHIHY (0OMaBa — NOMipHY) Ta aHTK-
CTadinoKoKoBy Aijto (MeTamison).

BucHoBku. HIM3M 3 aHTUMIKPOOHOK aKTMBHICTIO MOTEHLINHO MOXYTb NiABWLLYBATV aKTUBHICTb NPOTUIHCDEKLAHOT Tepanii.
BogHoyac aHTuMikpobHa akTuBHiCTe HIM3[M TeOpeTUYHO MOXE CNpUSITU PO3BUTKY PE3UCTEHTHOCTI MiKpOOpraHiamiB yHacnigok
HasIBHOCTi OCTaHHiX y cepeaoBuLLi 3 NANOPOroB1MM KOHLEHTPaLisiMM 3acobiB i3 NpOTUMIKPOOHOK aKTUBHICTIO. 3 ypaxyBaHHSM
LIbOr0 BeMnvKe NpakTUYHE 3HAYEHHS Mae 3LiINCHEHHS AanbLlUMX KMiHiko-hapmakonoriYHnx gocnigkeHs npobnemu.

HNBC: moXeT AM HaAuuMe UHGEKLUUOHHOIO areHTa BAUATL Ha Bblbop mgge%'e cnoBa:
obesboruBaroero npenapara? KOMOPGHAHOCTS,
AHAAbreTUKK.

E. A. MoanneTHas, E. B. Xomsk, W. M. Kowesas

6 . 6 “ Matonorus. - 2017. -
LUenb PaboTbl — B CBA3M CO 3HAYNTENBbHOM PaCnpOCTPaHEHHOCTbIO KOMOPOMAHOM NaTONorMM Bennka BepoATHOCTb NPUMEHEHUS T. 14, Ne 2(40). -

HIMBC y 60mnbHbIX, IMEIOLLMX COMYTCTBYHOLLMIA MHAEKLMOHHBIA npoLecc. C y4eToM 3TOro NPOBEAEHO CKPUHUHIOBOE UCCINEA0-  C.219-223
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BaHNe aHTUMMKPOBHbIX CBOMCTB OCHOBHLIX MPYMM 3TVX MpenapaTtoB C Lenblo oTbopa Hanbonee nepcnekTUBHbIX U3 HUX Ans
AarbHeliLero yrnyBGneHHoro UyveHus.

Marepuanbi n MeToabl. Viccnenosanue YyecTauTensHocT MO NpoBOAKIOCH C UCNONb30BaHNEM CTaHAAPTHBIX METOL0B UCCTe-
[0BaHNs — METOAA «KOMNOALEB» U METOAA ONpefeneHus aHTubakTepuanbHbIX CBOCTB NpenapaTos C NOMOLLbO TabneTok, 0CHO-
BaHHOTO Ha CMOCOBHOCTY NeKapCTBEHHOTO BeLLeCTBa AMddYHAMPOBATH B arap, Ha KOTOPbIV NPOBOAUTCS BbICEB TECT-KYNLTYpPbI.
B kauyecTBe TECT-KYNBTYP Mcnonb3oBanu S. aureus, S. mutans, S. pyogenes, P. aeruginosa, E. coli, BblieneHHbIe 0T 60MbHbIX,
HaXOOMBLUMXCS Ha NeYeHny B cTauuoHape. MpoTecTMpoBaHbl NpenmyLLecTBeHHbI 6riokatop LIOM-1 (auetuncanvuyunosas
kucnota, ACK), HecenektnsHble 6riokatopbl LIOM-1 n LIOT-2 (keToponak, AnknodeHak Hatpusi, nbynpodeH, medeHammHoBas
KuCnoTa, JEKCKETONPOGEH), NpenMyLLECTBEHHbIE BriokaTopsl LIOM-2 (Menokcykam v HUMeCynuz), CenekTuBHble Griokartopel
LIOr-2 (uenekokcnb), cenexktusHble Briokatopsl LIOM-3 (LOIM-1 B Mo3re) napawleramon u MeTaMmuaorn.

Pesynbrathbl. B xone viccnenoBaHmin yCTaHOBNEHO, YTO 6OMbLUMHCTBO TecTupyembix HIMBC obnagaet aHTUMUKPOBHON akTue-
HoCTbl0. [MpenapataMmu-nuaepamm no BbIPAKEHHOCTU NPOTUBOMUKPOOHBIX 3thdeKToB SBRAKOTCA Npenaparsl, obnagatowme
focrartodHon LIOr-1 (3)-aktueHocTbto: ACK, avknodenak, AekckeTonpodheH, METaMI30r1, B MEHbLLEV CTENEHU — NapaLeTamon.
Ham6onbLuyto akTrBHOCTL TecTpyeMble HIMBC nposiBnsinm B OTHOLLEHUM FPaMMoNOXUTENbHOM KOKKOBOIA ¢hropbl, B GonbLuei
cTenenun — Bnuss Ha S. pyogenes. briokatopsl LIOI-3 napaueTramon v MeTamusorn, B OTAMYKe OT ApyrvxX npenaparos, 1ayya-
€MbIX HaMW, CUrbHEee NPOSBASANN aHTUCUHErHONHYI0 (06a — yMEPEHHYH0) 1 aHTUCTadUIIOKOKKOBYO aKTUBHOCTbL (MeTamm3on).

BbiBoabl. HMNBC ¢ aHTUMMKPOGHON aKTUBHOCTLIO NMOTEHLMANbHO MOTYT MOBbILLATE aKTUBHOCTb NPOTUBOMHAEKLUMOHHON Te-
panuu. B To e Bpems aHTuMMkpobHas aktneHocTe HIMBC TeopeTuyecku MOXeT CnocobCcTBOBATL Pa3BUTHIO PE3UCTEHTHOCTM
MUKPOOPraHn3MoB BCNEACTBUE CYLLECTBOBAHNSA NOCNEAHMX B Cpeae C NOAMNOPOroBbIMY KOHLEHTPaLMAMU CPeACTB C NPOTMBO-
MUKPOBHOM aKTUBHOCTBI0. C y4eTOM 3TOro GOoMbLLOE NPaKTUYECKOE 3HAYEHNE UMEET NPOBEAEHNE AanbHENLWMX KIMHUKO-hap-

MaKOMOrMYECKVX 1ccrnesoBaHuii I'IpOGJ'IeMbI.

Non-steroidal anti-inflammatory drugs (NSAIDs) are known
to be a large group of drugs widely used in clinical practice,
daily, for more than thirty million people worldwide. Taking
into account the high prevalence of comorbid pathology
under the clinic condition, especially for the elderly, there is
a high probability of their taking by patients with concomitant
infectious process, taking anti-infectious drugs. Several
possible interactions of NSAIDs with anti-infectious agents
shall be considered at complex pathology of this kind:
1) the probability of change of therapeutic effect (increase or
decrease) due to the direct effects of NSAIDs on the patho-
genic flora; 2) the probability of effect of NSAIDs — increase
or decrease of the effectiveness of anti-infectious drugs
due to changes in the pharmacokinetic characteristics
of the last; 3) the probability of the impact of NSAIDs on
the development mechanisms of pathogens resistance;
4) the probability of mutual reinforcement of side effects of
drugs when used in combinations.

The reference sources contain a number of conflicting
data about the direct or indirect effect of NSAIDs upon
infectious diseases. On the one hand, acceleration of
progression of soft tissue infections of streptococcal
etiology (group A) at the application of certain non-se-
lective (ketorolac, ibuprofen and indomethacin), but not
COX-2 selective NSAIDs and reduction of efficiency of
etiotropic antibiotic therapy were found [1]. On the other
hand, in vitro, sodium diclofenac was detected to show
antibacterial activity against antibiotic-sensitive and
antibiotic-resistant strains of microorganisms, including
mycobacteria, associated by the authors with the violation
of the DNA synthesis of sensitive flora [2], in addition,
antimycobacterial properties of diclofenac have been
confirmed in an experiment in vivo [3]. It is also known,
that NSAIDs have direct membranotropic effects, due to
which, it seems to us, they can have their own antimicro-
bial activity, by analogy with membranotropic antibiotics,
and also modulate the action of antimicrobial agents
(stimulate or weaken) [4]. Currently the systematized
data about NSAIDs effect on various clinically relevant
microorganisms are not available.

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

This thesis was aimed to conduct screening of
antimicrobial properties of the major NSAIDs groups and
selection of the most promising ones for further studies.

Materials and methods

Particular features of pharmacodynamics of drugs (se-
lectivity with respect to different types of COX), as well as
the clinical significance and frequency of drug usage ac-
cording to main indications were taken into consideration at
selecting NSAIDs for screening of antimicrobial properties.
List of NSAIDs and nonnarcotic analgesic drugs (NAD) is
provided in Table 1.

5 major clinical strains of microorganisms (MO) were
used as testing cultures, i. e., S. aureus, S. mutans,
S. pyogenes, P. aeruginosa, E. coli, isolated from patients
treated in hospital. Selection of MO types was determined
by the clinical relevance of the latter.

MO sensitivity study was conducted using the method
of «wells» (agar diffusion method) and the method of de-
termining the antibacterial properties of chemotherapeutic
agents using the tablets, according to guidelines [5]. The
method is based on the ability of the drug to diffuse into
the agar, onto which the testing culture is plated.

Sterile Petri dishes were put on a strictly horizon-
tal surface, to pour 20 ml of 2 % meat infusion agar
(pH = 7.2-7.4) in order to create an optimal thickness of
a layer, equal to 4-5 mm. 5 % blood or serum agar was
applied for microbial species that do not grow using meat
infusion agar (Streptococcus). Dishes with a medium were
dried in a thermostat before inoculation.

A thick layer of agar was inoculated with 0.1 ml
suspension of the tested MO and triturated with a spat-
ula until uniform distribution of MO over the surface of
the Petri dish. Then drill (d = 6 mm) was used to drill holes
(«wells») at equal distances from each other, to further
fill them with the tested objects. Then the plates were
placed to thermostat at 37 °C horizontally, to form circular
zones. Diameters of inhibition zones were measured
in 24 hours.
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When determining the properties of antibacterial che-
motherapeutics with the tablets, the latter were applied to
the agar surface with the test bacteria. After incubation
on the place of tablets application, the sterile zones were
taken into account; criterion for evaluation was the delay
zone of microflora growth: at level up to 10 mm or absence
thereof the microorganisms are not sensitive to the drug;
11-15 mm zone shows low sensitivity and more than
15 mm zone refers to sensitive strains. Thus inhibition zones
of MO from 5 to 10 mm indicated bacteriostatic effect; inhi-
bition zones exceeding 10 mm indicated bactericidal action.

Statistical processing of the results was carried out
with the use of the package of licensed applications Sta-
tistica (6.1, AGAR909E415822FA serial number). Type
of parameters distribution was analyzed by Shapiro-Wilk
test. Significant differences between the indices, taking into
account the type of distribution were determined by Stu-
dent’s t-test. The threshold level of statistical significance of
the results was p < 0.05. Results are presented as M + SD.

The results of the study of NSAIDs and NNA antimi-
crobial properties are presented in Table 2.

Some NSAIDs were detected to have a significant
antimicrobial activity. The most pronounced antimicrobial
effects are manifested by ASA, diclofenac, dexketoprofen,
paracetamol and metamizole (3—4 sensitive pathogens). To
a lesser extent, ketorolac, ibuprofen and COX-2 selective
NSAIDs (nimesulide, meloxicam and celecoxib) have effect
on 1-2 pathogens. There was no antimicrobial activity
detected in mefenamic acid.

When comparing the effects of NSAIDs and NAD on
individual pathogens, attention is drawn to the high sensi-
tivity of the non-antimicrobial drugs of the beta-hemolytic
streptococcus S. pyogenes. It reacted substantially to all
the NSAIDs except mefenamic acid and paracetamol,
and to a greater extent — to ibuprofen and ASA (zone of
growth absence is 16.0 £ 1.6 mm); with other drugs the MO
inhibition zones were about 12-14 mm (Fig. 1).

Another representative of Streptococcus, alpha-hemo-
Iytic streptococcus S. mutans, showed greater selectivity
as for sensitivity to NSAIDs: the highest efficiency was
shown by dexketoprofen (zone of growth absence is
20.0 + 1.7), other drugs were significantly less effective:
ASA, diclofenac, metamizole had inhibition zone of MO
within 11-12 mm, inhibition zone of paracetamol was at
the efficiency limit, i. e., 10 mm.

The sensitivity of S. aureus was the highest to di-
clofenac and metamizole (inhibition zone is 29-31 mm),
much lower to ASA (15 mm) and at a low level — to ibu-
profen and dexketoprofen (11-12 mm). Inhibition zone of
this pathogen in paracetamol was at the efficiency limit,
i.e., 10 mm (Fig. 2).

Gram-negative flora was significantly less sensitive
to studied NSAIDs and NAD. E. coli showed complete
resistance to drugs of NSAIDs and NAD, P. aerugino-
sa showed moderate sensitivity to paracetamol (zone
13.0 £ 1.2) and weak sensitivity to ASA (11.0 £ 1.2) (Fig. 3).

The study of antimicrobial effect of NSAIDs on
the strains of testing cultures, at cultivation using blood
agar, detected hemolytic effect of varying intensity of
some NSAIDs (ASA, ibuprofen, nimesulide, diclofenac,
paracetamol) (Fig. 4), which may indicate the effect of
NSAIDs on erythrocyte membranes.
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Table 1. List of NSAIDs and NNAs used in the research

Group International name Trade name
Predominant COX-1 blockers Acetylsalicylic acid (ASA) Aspirine
Nonselective COX-1 and COX-2 blockers Ketorolac Ketorol
Ketanov
Ibuprofen Nurofen
Diclofenac sodium Voltaren
Dicloberl
Dexketoprofen Dexalgin
Mefenamic acid Mefenamic acid
Predominant COX-2 blockers Nimesulid Nimesil
Meloxicam Movalis
Selective COX-2 blockers Celecoxibe Celebrex
Selective COX-3 blockers Paracetamol Panadol
(COX-1 in the brain) Efferalgan
Metamizole Analgin

Table 2. Indicators of MO growth delay at testing NSAIDs and NNA

Growth delay zones of test-strains, mm

(M£SD,n=6)

Ne Drug name S.aureus  S.mutans S. pyogenes E. coli P. aeruginosa
1 ASA 150+12 120+14 160+1,6 8007 11,0+1.2
2  Ketorolac 0 6,5+0,6 135+1,2 0 0

3 Ibuprofen 11,0£10 90+11 16,0+ 1,7 0 0

4  Diclofenac sodium 29,0+1,7 11,0£1,0 12,0+1,0 40+06 0

5  Dexketoprofen 120+£09 200+17 13,0+£1,0 0 0

6  Mefenamic acid 0 0 0 0 0

7 Nimesulid 0 0 13,0+ 1,1 0 0

8  Meloxicam 40+0,1 7,0+09 13,0+ 1,1 0 0

9  Celecoxibe 6,0+04 0 12,0+ 1,1 0 0

10 Paracetamol 10,0+ 1,1 100+12 8009 30+04 130%12
11 Metamizole 31,0219 11,012 14,0+1,2 0 0

To certain extent our findings explain the data of
available reference sources related to this subject, or
correlate with it. Thus, interesting clinical data concerning
the positive effects of preferential blocker of COX-1 ace-
tylsalicylic acid (ASA) are given in the study of Low-Dose
Acetylsalicylic Acid Treatment and Impact on Short-Term
Mortality in Staphylococcus aureus Bloodstream Infection,
carried out by M. Osthoff, J. A. Sidler, B. Lakatos in 2016
[6], showing that patients with staphylomycosis (excluding
sepsis caused by E. coli) had lower mortality risks at receipt
of ASAlow-dose (12.1 % vs 27.4 %, p <0.001). There was
also the decrease detected in cytotoxicity of S. aureus
ratio concerning bone tissue and reduction of the risk of
osteomyelitis at testing of salicylic acid derivative, i. e.,
diflunisal; it is associated with decreased synthesis of
virulence factors of staphylococci due to effect on their
accessory gene regulator (agr) [7].

Data inreference sources are insufficient for ibuprofen
and ketorolac: controlled studies [1] detected acceleration
of the progression of the soft tissue infections of strep-
tococcal etiology (group A) at their application, as well
as reduction of the effectiveness of etiotropic antibiotic
therapy. Within our study ketorolac and ibuprofen showed
no antimicrobial activity against S. mutans (the latter,
according to our data, in general, was less sensitive
to the inhibitory effects of NSAIDs), but were effective
(more pronounced for ibuprofen) against S. pyogenes,
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Fig. 1. Effect of NSAIDs
on S. pyogenes.

Fig. 2. Effect of NSAIDs
on S. aureus.

1: ASA;

2: |buprofen;

3: Celecoxibe;

4: Nimesulid;

5: Paracetamol;

6: Ketorolac;

7: Diclofenac sodium;
8: Meloxicam;

9: Dexketoprofen;
10: Metamizole.

Fig. 3. Effect of NSAIDs
on P. aeruginosa.

Fig. 4. Hemolytic effect
of NSAIDs.

1: ASA;

2: Ibuprofen;

3: Celecoxibe;
4: Nimesulid;
5: Paracetamol.

which is known to have a high sensitivity to antimicrobial
agents of different groups and slowly develop resistance
to them.

According to the reference sources sodium diclofenac
showed antibacterial activity against antibiotic-sensitive
and antibiotic-resistant strains of listeria and mycobacteria,
explained with impaired DNA synthesis of sensitive flora
[2]. Use of 30-50 mg/20 g diclofenac for mice reliably
protected them from infection caused by gram-negative
Salmonella typhimurium [8]; under conditions of our
experiment it had practically no effect on gram-negative
flora.

We found no data about the presence of the antimi-
crobial effect of ketoprofen and its dextrarotary isomer
dexketoprofen on gram-positive cocci (as shown in our
experiments), though there is available information about
the use of ketoprofen in addition to enrofloxacin for intra-
tracheal infection of pigs with gram-negative Haemophilus
parasuis, while NSAIDs significantly improved vital signs
of animals compared to the group receiving fluoroquino-
lone only [9].

No data about the direct impact of selective COX-2
blockers on gram-positive pathogenic flora are found, but
there is an evidence of potentiating effect of celecoxib on
sensitivity of S.aureus to antibiotics through increasing of
SIRT1 protein regulatory level in macrophages [10] and
through inhibiting efflux of antibiotics from a microbial
cell [11].

In contrast to other studied drugs, COX-3 blockers, i. .,
paracetamol and metamizole, showed stronger pseu-
domonas (both-moderate) and antistaphylococcal effect
(metamizole).

The more pronounced overall antimicrobial activity of
nonselective anti-COX drugs is probably due to the fact
that one of the NSAIDs effect mechanisms on the deve-
lopment of MO resistance may be an impact on the syn-
thesis of prostaglandin E2 (PGE2), as PGE2 is shown
to be the stimulation factor of staphylococci resistance
development [12].

Treatment of comorbidity shall also consider that
NSAIDs may mask symptoms of infection process, low-
ering body temperature, which can lead to an incorrect
evaluation of the efficacy of anti-infectious effect at their
combined use.

Conclusions

1. The studies revealed the majority of the tested
NSAIDs to have an antimicrobial activity.

2. Leader-drugs of antimicrobial effects are prepara-
tions with sufficient COX-1(3)-activity: ASA, diclofenac,
dexketoprofen, metamizole, and paracetamol to a lesser
extent.

3. Tested NSAIDs had the greatest activity against
gram-positive cocci flora, mostly affecting S. Pyogenes.

4. Significance of antimicrobial activity of NSAIDs may
be evaluated as a factor potentially enhancing the activity
of anti-infectious therapy.

5. Antimicrobial activity of NSAIDs can theoretically
contribute to the development of MO resistance due
to the existence of the latter in a medium with sub-
threshold concentrations of agents with antimicrobial

Maronoris. Tom 14, Ne 2(40), TpaBeHb—cepneHb 2017 p.



activity. From this perspective, further clinical and phar-
macological studies of the problem are of great practical
importance.
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MeTa po60T1 — BpaxoBytoum, LLIO MexaHi3M1 B3aEMOZji Mix OpraHiaMoM rocrogaps Ta napasuTom Ao KiHLsl OCTaTOMHO He 3'SCo-
BaHi, TMM BinbLue nornnbneHi MexaHiamMu BNAvBY Ha penpoayKTUBHY CUCTEMY YOMOBIKa, METOK AOCHIKEHHS CTanNo BUBYEHHS
CTaHy LIMTOKIHOBOTO CTaTyCy B YOMOBIKIB i3 MOPYLUEHHAM PEnpOAYKTUBHOI (PYHKLT Ha T1i TOKCOKapO3HOI iHBaail.

Matepianu Ta metogm. Obctexmnm 77 yonosikiB y Bili Bia 20 Ao 45 pokiB, kOTpux noginunu Ha 5 rpyn. KoHTponbHy rpyny
CTaHoBWUNM 12 hepTunbHUX YONOBIKIB. [0 rpyni NOPIBHAHHS YBINLLAN 27 iH(PEePTUNBbHMX NALEHTIB i3 HopManbHUM piBHeM dpar-
meHTauii AHK cnepmatos0igis i 3 BigCyTHICTIO @aHTUTIN O TOKCOKap; 40 TPETLOI rpynu — 12 iHGhepTUIbHNX YOMOBIKIB i3 BUCOKUM
piBHem ¢pparmerTauii JHK cnepmatos0igis i HAsBHICTIO @aHTUTIN 4O TOKCOKap; A0 YeTBepToi — 14 iHPepTUNbHUX NALEeHTIB i3
BUCOKWM piBHeM cbparmenTauii IHK cnepmaTtosoigiB i BiACyTHICTIO @aHTUTIN [0 TOKCOKap; A0 M'ATOI — 12 iHGhepTUNbHMX HYOMOBIKIB
i3 HopManbHUM piBHEM chparmeHTauii JHK cnepmatosoigis i HasBHICTIO aHTUTIN 4O TOKCOkap. YCiM YomoBikam 34incHUNm
KOMMNMeKCHe AOCNIMKEHHS, LU0 BKIKOYano aHania cnepmorpamu 3a pekomeHaauismu BOOS3, Bu3HaueHHs piBHS pparmeHTauii
OHK cnepmato30iaiB i HAABHOCTi TOKCOKAPO3HOI iHBA3iT Ta OLLHIOBAHHS LITOKIHOBOTO CTaTyCy.

Pe3ynkratu. [JaHi gocnigkeHHs caigvate Npo NeBHWIA B3aEMO3B’A30K MK OCHOBHUMM napameTpamMu Cnepmaro30igiB (iXHbo
KOHLIEHTpaLLiEt, PYXOMICTHO Ta MOpdOorieto) Ta YacToTor dparmeHTauii ixHboi saepHoi AHK. Ynm Baxye natozoocnepmis,
TvM Binblua WMOBIPHICTb TOrO, WO YacToTa dparmeHTauii JHK y cnepmatosoigax 6yae BuLLOt Big Hopmu. PedynstaTu gochi-
[DKEHHS! LIMTOKIHOBOrO CTaTyCy CBiAYaTh: BMUB TiMbKW aHTUTIN 6e3 nigkmoveHHs T-KMiTMHHOI BiANOBIAI IBHO € HegoCTaTHIM
[ANS NOBHOMO NOAONAaHHSA NapasuTapHoi iHBasii.

BucHoBku. B iHbepTunbHUX YOMOBIKIB Ha TNi TOKCOKAPO3HOI iHBasii NyCKOBUM MeXaHi3MOM CTUMYnALi iMyHHOT Bignosiai Th2
THNy, BOMEBWAb, € KOMMOHEHTW 0BONOHKY iHBA30BaHUX NIMYMHOK NapasuTa, a NpueaHaHHs iMyHHoI Bignosigi Th1 Tuny npmsso-
ANTb [0 (hOPMYBaHHS XPOHIYHOMO NPOLLECY (XPOHIYHOrO NPOTiKaHHS iHBa3iT), LLO HETaTUBHO BMIMBAE HA PO3BUTOK afekBaTHOI
iMyHHOI BignoBigi.

0c06eHHOCTH COCTOAHUA LUTOKMHOBOTO CTaTyca Y MHPEPTUAbHBIX MYXUHUH
Ha ¢pOoHe TOKCOKapO3HON MHBA3UU

A. A\. BopoHuoBa, M. WU. Ay6, B. A. KoBaneHko, M. E. XXypaBnréBa

Llenb paboTbl — yunTbIBasi, YTO MEXaHM3MbI B3aUMOLENCTBIS MEXAY OPraH3MOM XO3sIMHa 1 NapasvToM 10 KOHLIA OKOHYaTernbHO
He BblsiCHeHbl, TeM Boree yrny6néHHble MexaHU3Mbl BIVSIHWS HA PENPOAYKTUBHYHO CUCTEMY MYXUMHbI, LIEMNbIO MCCEN0BaHS CTano
3y4EHIE COCTOSTHYS LIMTOKMHOBOTO CTaTyCa y MYXU/H C HApYLLIEHUEM PEMPOAYKTUBHOM (hyHKLIW Ha (HOHE TOKCOKAPO3HOM MHBA3WN.

Marepuansi n metoabl. O6cnenoBaHo 77 MyxuunH B Bospacte ot 20 4o 45 neT, kotopble Obinv pasaeneHbl Ha 5 rpynmn. KoHTponbHyto
rpynny coctaBunn 12 depTunbHbIX My>K4vH. B rpynny cpaBHeHus BOLNM 27 MHEPTUMNBHBIX MaLyEHTOB C HOPMasnbHbIM YPOBHEM
¢parmeHTaummn [HK cnepmato3ongoB 1 ¢ OTCYTCTBMEM aHTUTEN K TOKCOKapaMm; B TPETbHO rpynny — 12 MHAepTUbHBLIX My>XYWH C
BbICOKVIM YpOBHEM (pparmeHTaummn IHK cnepmato301aoB 1 Hanmyumem aHTUTEN K TOKCOKapaM; B YETBEPTYHO — 14 MHAEePTUIBbHbIX
MauveHToB C BbICOKMM YpoBHEM hparmeHTaumm [IHK cnepmatosomaos v OTCYTCTBMEM aHTWUTEN K TOKCOKapam; B NaTyio — 12
MHEPTUMBHBIX MYXYWH C HOPManbHbIM YpoBHEM dparmeHTaumn [AHK cnepMato3ongoB 1 HanvumMem aHTUTen K ToKcokapam.
Bcem MyxunHam Bbino nposefeHo KOMMMEKCHOE UCCMeA0BaHME, BKIOYaBLUIEE aHanu3 cnepMorpamMMb Mo pekomeHaaLmsam BO3,
onpegeneHue yposHs coparmeHTaumm [IHK cnepmaTto3onaos, Hanuums TOKCOKapO3HOW MHBA3UM 1 OLIEHKa LTOKMHOBOTO CTaTyca.

Pesynbratbl. [laHHble MCCNEA0BaHUS CBUAETENBCTBYIOT 06 ONpeaenéHHON B3auMOCBSA3Y MeXAy OCHOBHbIMY NapameTpamm
CnepmMaTo3oMaoB (UX KOHLEHTpaLweit, NOABWKHOCTLIO 1 Mopdponorveit) u YyacToToi doparMeHTaumm nx saepHon OHK. Yem
TshKenee naTo3oocnepmms, Tem bonbLue BepoSTHOCTb TOro, YTo YacToTta dparmeHTaumn IHK B cnepmatosongax byget Bbiwe
HopMBbl. Pe3ynbtaThl UCCrefoBaHMs LIMTOKMHOBOIO CTaTyca CBUAETENLCTBYIOT, YTO BMSHWE TONLKO aHTUTen 6e3 noaknoveHns
T-KNEeTo4YHOro OTBETa, O4EBUAHO, ABNSETCA HEAOCTATOYHbLIM AMS NOHOrO NPEOAONeHNs NapasnTapHON UHBA3UN.

BbiBOAbI. Y MHEPTUNBHLIX My)XUMH Ha (hOHE TOKCOKAPO3HOM MHBA3MM MyCKOBbLIM MEXaHU3MOM CTUMYIISILW MIMMYHHOTO OTBETA
Th2 Tuna, 04eBMUaHO, SBNSAKOTC KOMMNOHEHTHI 060STOYKM MHBA3UPOBAHHBIX NIMYMHOK NapasuTa, a NPUCOEANHEHNE UMMYHHOTO
orseta Th1 Tna BEAET k POPMUPOBAHIIO XPOHUYECKOTO NPOLIECCA (XPOHUYECKOTO MPOTEKaHIS MHBA3IUN), YTO HEraTUBHO BIIUSET
Ha pa3sBuUTUE afeKBaTHOro MMMYHHOTO OTBETA.

Features of the state of cytokine status in infertile men against the background of toxocariasis
L. L. Vorontsova, M. I. Dub, V. A. Kovalenko, M. Ye. Zhuravlova

Aim. Given that the mechanisms of interaction between the host organism and the parasite have not been completely clarified,
especially profound mechanisms of influence on the reproductive system of men, the aim of the research was to study the state
of cytokine status in men with reproductive disorders against the background of toxocariasis.
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Materials and methods. For this purpose, 77 men aged 20 to 45 years, who were divided into 5 groups, were examined. The
first (control) group consisted of 12 fertile men; the second group (comparison group) — 27 infertile patients with the normal level
of fragmentation of sperm DNA and the lack of antibodies to toxocarae; the third group includes 12 infertile men with a high
level of fragmentation of sperm DNA and the presence of antibodies to toxocarae; the fourth group included 14 infertile patients
with a high level of fragmentation of sperm DNA and the lack of antibodies to toxocarae, and the fifth group included 12 infertile
men with a normal level of fragmentation of sperm DNA and the presence of antibodies to toxocarae. All the men underwent a
comprehensive study that included analysis of the spermogram according to WHO recommendations, determination of the level
of fragmentation of sperm DNA, the presence of toxocariasis and evaluation of the cytokine status.

Results. The data obtained from the study indicate a definite relationship between the main parameters of spermatozoa
(their concentration, mobility and morphology) and the frequency of fragmentation of their nuclear DNA. The heavier
the pathozoospermia, the more likely that the frequency of DNA fragmentation in spermatozoa will be higher than normal.
The results of the study of the cytokine status indicate that the effect of only the antibodies without the connection of the T-cell
response is obviously insufficient to completely overcome parasitic infestation.

Conclusions. Thus, in infertile men against the background of toxocariasis, the triggering mechanism of stimulation of the Th2
type immune response are obviously the components of the shell of the parasite larvae which were invaded in host organism,
and the attachment of the Th1 type immune response leads to the formation of the chronic process (chronic invasion), which

adversely affects the development of an adequate immune response.

B ocTaHHi poky Big3Ha4aETbCS 3HKEHHS aKTUBHOCTI Criep-
MaToreHe3y B YOMOBIKIB Y pi3HMX kpaiHax [1]. MpubnusHo
y 25 % i3 HUX NPUYMHY IHEPTUNBHOCTI HE BMSIBNSAIOTL
[2]. Mig yac cnpPobK NOSICHUTI MOXMMBI NPUYMHI TaKUX
CTPIMKMX TEMMIB MOPYLUEHHS YOMIOBIYOro PenpoayKTvB-
HOro noTeHLujany GinbLUiCTb aBTOPIB 3BepTatoThb yBary Ha
akTn 3MiH y crnocobi XUTTS NoanHK, 0COBNMMBO MicLs
1100 iCHYBaHHS!, @ TAKOX Ha €HAOKPUHHI, iIMYHHI, FeHETUYHI
nopyweHHs [3-5]. Ha xanb, npobnema napasutapHoi
iHBasii nepebyBae no3a yBaroto GaraTbox MPaKTUYHKX
nikapis, HaykoBLiB, (haxiBLiB BETEPUHAPHOI MEAULIMHN.
Cepo-enigemionorivHi Ta KniHiko-MopdonorivHi obeTexeH-
Hs1 HaceneHHs YkpaiHu came Ha TOKCOKapO3 BUKOHYHOTLCS
MOKM HEOOCTaTHLO [6,7].

Cb0roaHi napasnTosan po3rnsaatoTb sik 3aXBOPHOBaHHS],
B OCHOBI NaTOrEHE3Y SIKUX — CKIaAHWIA KOMMIIEKC B3aEMO-
3B’A13KY /1 B3aEMO3arIeXHOCTi NaToNoriYHUX NpoLECiB, LLO
€ HacnigKkoM He TiNbKW LWKIANMBOI Aii caMmnx renbMiHTIB
Ha opraHiam rocnogaps, ane i Noro BignoBiAHOI peak-
Lii, KOTpa Mae NpUCTOCcyBanbHUN i MOLLKOMXYBaNbHUIA
dakTop [8].

[enbMiHTO31 MOXYTb BUKIMKATK Pi3Hi NMOPYLIEHHS
iMyHHOTO CcTaTycy rocnogaps. [poBigHMM TUNom pery-
nauii B iMyHHIN BiANOBIAi € LUMTOKIHOBWIA, KU BMIMBAE
Ha BCi BUAM iIMYHOKOMMETEHTHUX KNITUH, Y TOMY Y1CAi Ha
T- i B-nimcpoumTy (kntovoBi B HabyTiN iMyHHIN BiANOBIA;).
MexaHiamun B3aemopii Mixx opraHiaMom rocnogaps Ta
napasuToM [0 KiHLUS OCTaTO4HO He 3'sCoBaHi, TUM Ginb-
e nornubneHi MexaHiamu BNAvBY Ha PENPOAYKTUBHY
cuctemy yonosika [9].

Omxe, ons po3pobneHHs HOBMX Niaxoaie Ao AiarHo-
CTVKV MOpYLUEHb PENPOAYKTUBHOTO 300POB’'S YOMOBIKIB,
Lo NpOTiKakTb Ha TAi TOKCOKAPO3HOI iHBa3iT, HeobXigHO
BPaXOBYBaTW CTaH LMTOKIHOBOIO CTaTyCy 3 ypaxyBaHHsM
perynstopHoro Bnnuey T-xennepis (Th) 1 1a 2 Tvnis, koTpi
BiZirpatoTb BAXMMBY POIb Y PO3BUTKY IMYHHUX peakLii, Ta
0CO0NMBOCTAX IMYHHOT BiANOBIAi TaKVM YMHOM.

Merta po6otu

BuBYEHHS CTaHy LIMTOKIHOBOrO CTaTyCy B YOJOBIKIB i3
MOPYLLUEHHAM PENPOAYKTUBHOI (OYHKLIi Ha Tni TOKCOKa-
PO3HOI iHBagi.
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O6c¢Texxunmn 77 yonosikie y BiLj 20—-45 pokis, ki ganm
iH(popMOBaHy NMCbMOBY 3rofly Ha y4acTb Y AOCHIMKEHH,
Lo cxBaneHe komitTeToMm i3 GioeTukun O3 «3anopisbka
MeanyHa akagemist nicnsaunnomHoi ocsit MO3 Ykpa-
iHMY, Ta BIONOBIOHO A0 E€TUYHUX | MOpanbHO-NPaBOBUX
BUMOT Hakady MiHicTepcTBa OXOpOHM 300pOoB’s YkpaiHu
Ne 281 Big 01.11.2000 p. MauieHTiB noginunu Ha 5 rpyn.
Mepuy (KOHTPOMbLHY) rpyny cTaHoBWUN 12 hepTUnbHUX
MPaKTU4YHO 3[0POBKX YOMOBIKIB, SKUX 0BCTEXYBanM sk
[oHopiB 6aHKy cnepmu (3rigHo 3 Hakazom Ne 787 Big
09.09.2013 p.). Ao Apyroi rpynu (NOPIBHAHHS) BBINALLMM
27 iHpepTUNbHUX NaLEHTIB i3 HopManbHUM piBHEM dopar-
meHTauii IHK cnepmaTo30igiB i 3 BiACYTHICTIO aHTWTIN
[0 ToKcoKap. TpeTto rpyny cTaHoBWM 12 iHpepTUnbHUX
YOroBiKiB i3 BUCOKVM piBHeM cbparmeHTauii AHK cnepma-
TO30iiB | HASBHICTIO @aHTWTIN A0 ToKcokap. [lo yeTBepToi
rpynun yBinwnmn 14 iHepTUnbHUX NaLieHTiB i3 BUCOKUM
piBHeM cparmerTauii AHK cnepmato3oigis i BidCyTHICTIO
aHTuTIN Jo Tokcokap. ATy rpyny ctaHoBunm 12 iHdep-
TUIbHUX YOMOBIKIB i3 HOPManbHUM PiBHEM bparmeHTaLii
[OHK cnepmarto3oifiB i HasiBHICTIO aHTUTIN 4O TOKCOKap.
Y BCiX YOMOBIKiB TPETLOI, YETBEPTOI Ta M'ATOi rpyn nig
yac 6aKTepionoriYHoOro AOCIMKEHHS eSKYNATY BUSBNEHO
HakTepiocnepmito, Lo 3yMOBIIEHa rPamMno3nTHBHOK Ta
rpamHeraTMBHOI hrIopoio.

YciM Yonogikam 30iNCHUMN KOMMIEKCHE AOCTIIKEHHS,
KOTpe BKIT0Yano aHania cnepmorpamm 3a pekoMmeHaali-
amu BOO3 [10], Bu3HaueHHs1 piBHs doparmenTauii JHK
CrepMato30ifiB i HAssBHOCTI TOKCOKapPO3HOI iHBa3ii, a TaKoX
BUKOHAHE OLHIOBAHHS LIUTOKIHOBOrO CTaTyCy LUJISIXOM
BW3HAYeHHs B cupoBartyi kposi Bmicty II1-2, I11-4, 111-6,
11-10, I®-y Ta ®HIM-q.

BusHaueHHs piBHs doparmenTauii AHK cnepmaroso-
iaiB 3giicHuny 3a gonomoroto Metopy Sperm Chromatin
Dispertion test (nateHT PO Ne 2373288). 3a HopmarbHi
3Ha4yeHHs BBaxanu piseHb parmerTauii JHK cnepma-
To30igiB A0 30 %, Bucoki — noHag 30 % i3 nigpaxoBaHMx
500 cnepmartosoigis.

HasiBHICTb TOKCOKapO3HOI iHBa3ii BU3Ha4Yanu 3a [o-
MOMOTOH0 BUSIBMEHHS B CMPOBATLLi KPOBI KifIbKOCTi @HTUTIN
IgG po aHTUreHiB Tokcokap iMyHOepMEHTHUM METOAOM
(3 BMKOpUCTaHHSIM HAbOPY peakTuBiB «BiTpoTecT», Ykpa-
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iHa), pesynbTar BBaXanu NO3UTUBHUM NPU 3HAYEHHSIX
>1,1 MOa/mn.

BMiCT UMTOKIHIB BU3HA4Yann iMyHO(EPMEHTHUM
METOAOM i3 BUKOPUCTAHHAM BiANOBIAHWX MOHOKMO-
HanbHWUX aHTUTIN, iIMMOBINI30BaHMX Ha MOBEPXHi NyHOK
MonicTeponoBoro nnaHwera 3 HabopiB TecT-cucTem
«BEKTOP-BECT» (Pocincbka ®epepauist). KoHueHTpauito
(B nr/mn) peuenTopHUX aHTaroHIiCTIB AOCHIAXYBaHNX
LIMTOKIHIB BU3HaYanyu 3a kaniopysansHum rpadikom, Lo
YKNafeHWi 3rigHo 3 iHCTpyKuieto 4o HabopiB.

CrtaTucTuyHe onpautoBaHHS LUMMPOBUX pe3yrib-
TaTiB BUKOHaNM 3a gonomorow nporpamu Statistica
(StatSoft Statistica v.6.0.; Homep niueHsii nporpamn STA
862D175437Q) 3 BuKopucTaHHsM TecTy Banbaa—-Bonbdo-
Buus (Wald-Wolfowitz runs test) nig yac nopiBHsHHS ABOX
HesanexHux rpyn. PisHuus BBaxanacs BipOrigHOW npu
[OCArHyTOMY piBHI 3HavyLwocTi p < 0,05. [aHi, Wwo aHa-
nigyBanucs, npeacraeneHi sk megiaHa (Me) Ta mixksap-
TUNbHWIA poamax (RQ), skuii SBnsie coboK0 Pi3HULID MixX
3HaueHHsIMK 75 i 25 npoueHTunis (RQ =75 % UQ - 25 %
LQ), e UQ - BepxHilt kBapTusib; LQ — HWKHIN KBapTUSb.

Pe3yAbTaTy Ta iX 06roBopeHHs

Mig yac aHanisy cnepmorpam YomnoBikiB KOHTPOMbHOI
rpynW BCTAHOBWIW: BiAXUMNEHb Bif NMOKa3HUKIB HOPM, LLO
pekomeHposaHi BOOS, He BusBunm (mabs. 1).
Jocnimpkyoun OCHOBHI NMOKa3HWKK criepmorpam y
YOrOBIKIiB 2 rpynu, Big3Ha4Yanm 3HWKEHHS KiNbKOCTi ak-
TWBHO pyxomux ¢opm Ha 37 % i 36inbwenHs Ha 110 %
HEPYXOMUX CMepMaTo30ifiB LLOA0 aHaroriyHX NoKasHu-
KiB KOHTPOMbHOI rpynu. Takox BiA3Ha4yanocb HesHayHe
3HWKEHHS KOHLEHTpaLi cnepmartosoigis B 1 mi Ha 14 %,
3arasibHa KirnbKiCTb CriepMaTo3oifiB B €sKynsTi NpakTU4HO
BignoBigana 3Ha4eHHAM KOHTPOSbHOI rpynu, BogHoYac
BUSIBNEHO 3POCTaHHS KiflbKOCTi NaTONOor4YHMX hopm cnep-
maTo30igiB Ha 96 % Ha TNi 3HUKEHHS HopManbHKX hopm
Ha 30 % i nosiBM cnepmMaTo30igiB 3i 3MiLLIAaHO NaTOMNOTiE
Ta 3pOCTaHHS KiNbKOCTi HE3pInMx crnepmaro3oigis Bigno-

BiAHO 10 aHamMOriYHMX 3HaYeHb KOHTPOMbLHOI rpynu. Ane
3ayBaXVIMO, LLO B YOIOBIKIB 2 rpynu Xod i 6ynu BusBneHi
3MiH1 NOKa3HVKIB LLIOAO KOHTPOITH, OAHAK Malke BCi BOHU
BiZANOBiganM Hopmam, LWo pekomeHposaHi BOOS3. Boa-
HOYac He MOXHa 3aMLIaT Mo3a yBarow, Lo YOJIOBiKM
Ll rpynu, He3BaXaroum Ha BifHOCHY HOPMOCNEPMItO, He
MaKTb AiTel. Yce ue 3yMOBMHOE HEODXigHICTb MOLLYKY
iHLIKX ChaKTOPIB, LLIO CMIPUYMHSAOTH NOPYLLIEHHS PENPOAYK-
TWBHOTO NOTEHLiiany Ha Tni HIBUTO HopMarbHKX NOKa3HWKIB
crepMorpamm.

Y yonosikis 3 Ta 4 rpyn Big3Havanucb 0AHOCNPAMO-
BaHi 3MiHW NOKa3HWKIB CNepMOrpamm: 3HKEHHS KinbKOCTi
aKTVMBHO pyxoMuX criepmaTo30ifiB Ha 42 1a 9 % i Ha 68 i
50 % Ha Tni 30inbLUEHHS HepyXOMUX (hOpPM CrepmaTo30iiB
Ha 16024 % iHa 21550 % LwoA0 KOHTPOMIO Ta 2 rpynu
BignoBigHo. B 06ox rpynax 3'aBunmck AUCKiHETUYHI hopmm
CnepmaTos0igis.

Y YonosikiB 3 Ta 4 rpyn KOHLeEHTpauis cnepmaTo3o-
iniB B 1 Mn 3HWKyBanack Ha 55147 % iHa 45135 %, a
3ararnbHa KinbKiCTb CnepMaTo3oifiB B eskynsTi — Ha 57 i
40 % i Ha 52 Ta 49 % Woa0 3HaYeHb KOHTPOMbHOI Ta 2
rpynu BignoBigHo. Mpn MIKPOCKONIYHOMY AOCHIAKEHHI
nocpapboBaHmx npenapartiB y 4onoB.ikie 3 Ta 4 rpyn BusiB-
NEHO 3HWKEHHS KINbKOCTi HOpMaribHUX (hopM CnepmMaTto-
30iaiB Ha 38 Ta 11 % i Ha 53 Ta 32 % Ha Tni 30inbLIEeHHs
natonoriyHmnx gopm Ha 121113 % i Ha 166 i 36 % wono
MOKa3HWKIB KOHTPOIBHOI Ta 2 rpynu BignosigHo. B 06ox
rpynax 3pocna KinbKicTb SiK CrepMaTo30ifiB 3i 3MiLLaHo
naTonorieto, Tak i He3pinux cnepMaTo30ifiB LLOAO 3HaYeHb
KOHTPOIbHOI Ta 2 rpynu.

OTxe, aHani3yto4m NOKa3HWKM Crepmorpamm HoroBikiB
3 Ta 4 rpyn, Big3Ha4MNM acTeHo- Ta OMiro300cnepmito,
HE3HAYHWUI AWCKIHE3NC, BUPaXEHY TepaTo300Cnepmito,
LLO CTIPYISIE YUMATOMY 3HIDKEHHIO (DEPTUNBHOCTI EAKYNATY
YOMOBIKIB LMX rpyn.

Y 4onogikiB 5 rpynu ikCyBanmn 3HMWKEHHS KifIbKOCTi
aKTMBHO PYXOMMX criepmaTo30igis Ha 38 % i 36inbLUeHHs
Hepyxomux cpopm Ha 90 % LLOAO KOHTPOMHO; CTOCOBHO 2
rpynu BiA3Ha4YEHi NOKa3HUKM 3anmLuanmcs NpakTuyHo 6e3

Tabnuusa 1. OCHOBHI NOKa3HMKM criepMorpamu B HOMOBIKIB 3anexHo Bif piBHS dparmenTauii IHK cnepmato3oigis i HASBHOCTI TOKCOKapO3HOT iHBasil,
Me (75 % Q-25 % Q =RQ)

Moka3sHuk, 1rpyna 2rpyna 3rpyna 4 rpyna 5rpyna
OAMHULIA BUMIPIOBaHHSA (n=12) (n=27) (n=12) (n=14) (n=12)
AKTUBHO pyxomi cnepmato3oian, % 38,0 24,0 22,0 12,0%** 23,5%**
(48,0-32,0=16,0) (27,0-21,0=6,0) (25,0-17,0=8,0) (19,0-9,0=10,0) (36,0 - 10,5 = 25,5)
Manopyxomi cnepmatosoiau, % 52,0 52,5 54,0 51,5 48,0**
(565,0-50,0 =5,0) (56,0 - 47,5 =8,5) (56,0 - 47,0 =9,0) (54,5-48,0=6,5) (56,0 - 21,5 = 34,5)
[wckineTnyi oopmu, % 0,0 0,0 2,0* 3,0* 0,0
(0,0-0,0=0,0) (2,0-0,0=2,0) (6,0-1,0=5,0) (75-1,0=6,5) (1,5-0,0=1,5)
Hepyxowmi cnepmartosoigu, % 10,0 21,0 26,0 31,5 19,0%**
(12,0-9,0=3,0) (26,0 -16,0 =10,0) (30,0-15,0=15,0) (34,5-255=9,0) (60,0 — 14,5 =45,5)
KinbkicTb cnepmarosoiais B 1 mn, 92,0 78,7 41,5* 50,8 74,7
(x109/mn) (106,0 — 78,0 = 28,0) (127,5-53,7=737) (56,0 — 32,0 = 24,0) (78,5-28,8=49,7) (121,2-24,2=97,0)
3ararnbHa KinbkicTb cnepmarosoigis  285,0 271,3 161,8 137,5% 330,3**
B esikynsTi, (x10°) (390,0 -240,0=150,0)  (380,0-131,4=2486) (306,0-1255=180,5) (187,2-41,7=1454) (549,4 - 111,5=437,9)
HopmanbHi dhopmm 76,0 53,0* 47,0 36,0* 54,5%**

cnepmaro3oigis, %

Maronorivni hopmu
cnepmaro3oigis, %

3wmiwaxa natonoris, %

FOHi kniTuHK, %

(78,0-72,0=6,0)

24,0
(26,0 -20,0 = 6,0)

(62,0-49,0=13,0)
47,0¢
(561,0-38,0=13,0)

(68,0-41,0=17,0)

53,0"
(59,0~ 42,0 = 17,0)

(54,0 - 24,56 = 29,5)

64,0¢
(75,5-46,0 = 29,5)

(62,0 - 26,0 = 36,0)

45,5+
(74,0 - 38,0 = 36,0)

00 70" 9,0* 1,5* 14,5
(0,0-0,0=0,0) (115-55=6,0) (18,0-6,0 = 12,0) (30,5-7,5=23) (58,5-7,5=51,0)
20 30 30 45 5,0°
(30-20=10) (50-2,0=30) 4,0-20=20) (70-25=45) (65-35=30)

*: CTAaTUCTMYHO 3HavyLwa pisHuus (p < 0,05) Wogo KOHTPOMBHOT rpynu; **: CTaTUCTUYHO 3HauyLLa pisHnus (p < 0,05) wopo 2 rpynu.
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3MiH. KoHueHTpaLii cnepmatosoigis B 1 Mn 3HWXyBanach
Ha 191 5 %, y Toil Yac sk 3aranbHa KinbKiCTb criepma-
T030iaiB B eAKkynaTi 3binbluyBanack Ha 16 i 22 % wono
3HayeHb KOHTPOMbHOI Ta 2 rpynu BignoBigHo. BuseneHi
3HWKEHHS KiNMbKOCTi HOpMaribHUX hopm cnepMaTosoifiB
Ha 38 % i 3binbLeHHs natonoriyHmrx dopm Ha 90 % woao
MOKa3HWKIB KOHTPOIMBbHOI rpynu. Y YOMoBikiB Li€i rpynu
6yna HanbinbLua KinbKiCTb CnepMaTto30iaiB 3i 3MiLLaHo0
NaToNorield Ta He3pinux cnepmaTo3oifiB BiAHOCHO SK
KOHTPOMBHOI, TaK i BCIX AOCMIQHWX rpy.

BusBneHi 3MiHM NokasHWKiB cnepMorpaM y YonoBikiB
5 rpynu cBigyaTtb Npo HasIBHICTb acTeHO- Ta TepaTo300-
cnepmii Ha Tni BigHOCHOI nonisoocnepmii, Wo Bkasye Ha
3HWXKEHHS (DEePTUNBHOCTI EAKYMATY.

BpaxoBytoun faHi npo Te, Lo MOLUKOMKEHHS XpoMa-
TWHY Y Cnepmaro30ifax 4acTo acoLifioBaHi 3i 3HMKEHUMU
noKasHuKamy criepmorpamu, a crnepmarosoif, ouiHEeHUN
K «MOPONOriYHO HOpPManbHWI» (NpK CBITNOBIN Mi-
kpockonii), moxe matu nowwkomkeHy OHK i Hasnaku [11],
NpeacTaBnano iHTEpPeC BUBYEHHS PiBHA (hparmeHTauii
OHK cnepmato3oigis, siki acoLinoBaHi 3 TOKCOKapO3HO
iHBasieto Ta 6e3 il HaABHOCTI B JOCTIAHWX rpynax YomnoBiKiB.

Y pesynstari gocnimkeHHs piBHsa dparmenTauii JHK
CrepMaTtosoifiB BCTAHOBUMW, L0 B YOMOBIKIB 2 rpynu
XOM i BiA3Ha4Yanuch 3MiHW NMOKa3HUKIB criepMorpamu, ane
KinbKiCTb pparMeHTOBaHUX CNepMaTo30ifiB CTaHOBMNA B
cepenHboMy 15 %. Y Yonosiki 3 rpynu piBeHb hparmeH-
Tauii JHK nepeBuLLyBaB HOpMy (B cCepeaHbOMY CTaHOBMB
40 %), Ha Tni 36inbweHHa aHTuTin IgG foO aHTUreHiB
Tokcokap (B cepeaHboMmy 2,5 MOa/mn), Lo CBigumuTb Npo
HasiBHICTb TOKCOKAPO3HOI iHBa3ii. [oCniMKeHHs piBHS
¢parmenTauiji IHK cnepmartosoigis y 4onoBikiB 4 rpynu
BUSIBUNO HE3HAYHE 3POCTaHHS LIbOrO MOKa3HUKa, KA B
cepenHLoMy cTaHoBmB 33 %. Y HOMoBiKiB 5 rpynu KinbkicTb
parmeHTOBaHUX CNepmaTo30ifiB He nepesuLLyBana
HOPMarbHi 3Ha4YeHHs Ta CTaHoBWNa B cepeaHbomy 16 %,
y TOW Yac sk piBeHb aHTUTIN IgG [0 aHTUrEHiB TOKCOKap
B cepenHbomy ctaHosuB 1,8 MOpa/mn, Lo cBigumno npo
HasBHICTb TOKCOKapO3HOi iHBAl.

OTxe, AaHi, WO oTpumanu, NiaTBepaXylTb npu-
MyLWEHHS NPO MEBHUIN B3AaEMO3B'A30K MiXK OCHOBHWUMM
napameTpammu Crepmaro30ifiB (iXHbOK KOHLEeHTpaLli€eto,
PYyXOMICTIO Ta MOPpOrorieto) Ta YacToTor hparmeHTaLii
ixHboi agepHoi JHK. BcraHoBneHo, wWo cTyniHb nopy-
LUEHHS criepMaToreHe3y MpsiMO KOPEMoe 3 4acTOTO
dparmenTanii HK y rametax yonosikis. Yum Baxue

Original research

naTosoocnepmisi, TUM GinbLua NMOBIPHICTb TOrO, LU0 Yac-
ToTa cparmerTaLii IHK y cnepmarosoigax byne Lo
32 HOpMY.

BogHovac He MOXHa 3anvwaTi no3a yBarol faHi
Mpo Te, L0 Cepes, YOMOBIKIB i3 MOPYLUEHHAM penpoayK-
TWBHOI (PyHKLi, y AKX Bynun BUSIBMEHi 3MiHW y NPOBIAHMX
rnokasHu1Kkax cnepmorpamu (2 rpyna), € Taki, Lo He MatoTb
nigsuLeHoro piBHs pparmerTauii AHK y cnepmatosoigax
i 6€3 HasiBHOCTI @HTUTIN 4O TOKCOKap, LU0, CBOE YEproio,
CBIOYNTb MPO HASIBHICTb BMMMBY iHLWMUX (DAKTOPIB, KOTPI
BUKNMKAKOTb 3HWKEHHS PenpodyKTUBHOTO MoTeHLjiany
Y4OroBiKiB.

[locnimKyoun LMTOKIHOBMIA cTaTyc y 2 rpyni (nopis-
HSIHHSA), BUSIBUIW 3HIDKEHHS NokasHukiB I/1-2 Ta [d-y Ha
72 1a 71 %, 36inblweHHsa nokasHukis I11-4, 111-6, 1]1-10 Ha
3, 18, 63 % Lo rpyny KOHTPOSIO BiAMOBIAHO, TOAi SK
BmicT ®HI-a 3anuwascs 6e3 3MiH i BignoBigas 3HA4YEHHAM
KOHTPONbHOI rpynu (mabni. 2).

Y yonogikiB 2 rpynu imyHHa Bignosiab Th2 tuny (ry-
MOparnbLHOro TUMy) CBiAYMTb i NiATBEPAKYE BCTAHOBMNEHY
HaMu HasiBHICTb BakTepianbHOT iHeKLii.

Y 3 rpyni Bia3Ha4anu 3HwkeHHs Bmicty I1-2, 111-10,
|®-y Ha 72, 61, 68 % LOA0 KOHTPOIBHOI rPyNM BiAMOBIAHO.
36inbLeHHs smicty I1-4, 111-6 Ta ®HIM-a Ha 53, 17, 40 %
i 18, 503, 583 % LLOAO KOHTPOMBHOI rPYNK Ta rpynu no-
PiBHSIHHA BiAnoBiaHo. BmicT I®-y Ta IJ1-10 6ynu 36inbLueHi
Ha 11117 % Tinbky LWOAO rpyny NOPIBHAHHS, Togi K I/1-2
3anuwascs 6e3 3MiH.

Otxe, y 3 rpyni cnocTepiranoch NopyLUEHHS LUTOKIHO-
Boro 6anaHcy Yepes ogHoYacHY iHiLiaLito pisHocnpsiMoBa-
HUX LMTOKIHOBKX komnnekcis (Th1, Th2 tunis).

Y 4 rpyni cnocTtepiranock 3HWxeHHs pisHis 1/1-2, 111-10,
|®-y Ta ®HM-a Ha 69, 55, 61 % i 34 % wono 3Ha4YeHb
KOHTpOnbHOI rpynu, a I1-6 Ha 9 % LLoAo rpyni NOPIBHAHHS.
BinsHauanocs 36inbLueHHs Bmicty 11-4, IJ1-6 Ha 28 i 8 %
BiZMNOBIAHO A0 3HAY€Hb KOHTPOMBHOI FpynK, TO4i SIK BMICT
I11-2, 1N-10, I®-y Ta ®HM-a — Ha 11, 35, 36 % i 35 % wono
rpynu NOpIBHSHHS BignoBigHo. IJ1-4 3anuwwascs 6e3 3MiH.

Y 4 rpyni cnocTepiranack imyHHa Bignosigb Th1 Tuny
(KNITWHHWI), WO CBIAYMTL NPO HasBHICTL BakTepianbHOI
iHdpekuii. 3 HalwmMx nonepeaHix AOCMiMXeHb BiJOMO, L0
B Liii rpyni cnocTepiraeTbCs HesaBepLUEeHW haroLmTos,
TOMY B LibOMY BUNaZKy NpeBantoe KMiTyHHa iMyHHa peak-
Lis, KoTpa perynoetbes T-xennepamu 1 Tuny.

Y 5 rpyni cnoctepiranocs 36inblueHHs 11-4 Ha 17 i
46 %, IN-6 —Ha 1816 %, IN-10 —Ha 17§ 105 %, 1®-y — 11

Tabnuus 2. CtaH UMTOKIHOBOrO CTaTycy B iHEPTUNBHUX HYOMOBIKIB 3anexHo Bif piBHs dparmeHTauii AHK cnepmaro3oigis i HasiBHOCTI
TOKCOKapo3Hoi iHBaaii, Me (75 % Q - 25 % Q = RQ)

Moka3sHuk, nr/mn 1 rpyna 2rpyna 3rpyna 4 rpyna 5rpyna
(n=12) (n=27) (n=12) (n=14) (n=12)
n-2 1,87 0,52* 0,52* 0,58* 0,87***
(2,28-1,5=1,13) (0,66 - 0,29 =0,37) (0,99-0,29=0,7) (0,76 - 0,29 = 0,47) (1,6-0,0=1,56)
In-4 0,53 0,69 0,81* 0,68 1,01
(1,10-0,43=0,67) (1,04 - 0,56 = 0,48) (0,85-0,69=0,16) (0,89-0,56 =0,33) (1,0-0,0=1,0)
In-6 1,40 1,66 1,96 1,51 1,77
(1,70-0,79=0,91) (2,68-1,24=1,44) (44,06 — 1,09 = 42,97) (39-117=273) (1,8-1,55=0,25)
n-10 5,88 1,94% 2,27 2,68 3,98
(8,60 4,53 =4,07) (2,87 -0,64 =2,23) (3,31-1,94=137) (2,96 - 1,94 =1,02) (20,1-0,09 =20,01)
1®-y 5,38 1,55* 1,72 21 1,64
(6,17 -3,20 = 2,97) (2,26 -1,01=1,25) (2,11-1,25=0,86) (3,12-1,01=2,11) (2,7-0,00=2,7)
®HM-a 1,34 1,38 8,08* 0,67 0,93**
(1,46 -1,17 =0,29) (2,90-0,69=2,21) (32,88 - 0,28 = 32,6) (1,71-0,67 = 1,04) (1,6-0,88=0,72)

*: CTAaTUCTMYHO 3HavyLwa pisHuus (p < 0,05) Wogo KOHTPOMBHOT rpynu; **: CTaTUCTUYHO 3HauyLLa pisHnus (p < 0,05) wopo 2 rpynu.
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OpwuriHaAbHI AOCAIAXKEHHS

i 46 % CTOCOBHO $K 40 KOHTPOMBHOI rPYNH, TaK i 4O rpynu
NopiBHsAHHA BignosigHo. ®HIM-a 36inbwysascs Ha 503 %
TiNbKM LLOAO KOHTPOMbBHOI rpyni Ta 6yB 3HKeHWA Ha 31 %
LLOAO rpynu NopiBHAHHS. 1]1-2 LWoA0 KOHTPOMBHOI rpynu
3HWXyBaBCs Ha 54 %, TOAj IK CTOCOBHO rpynu NOPIBHAHHSA
Big3Ha4anoch 36inbLeHHst Ha 67 %.

Y 5 rpyni cnocTepiranocb NOpyLUEHHS LUTOKIHOBOrO
6anaHcy Th1 i Th2 Tunis (rymopanbHOro Ta KniTyHHOTO).

Pesynbratv gocnigXeHHs CBig4aTh: BNAUB TiMbKu
aHTUTIN 6e3 niakntoveHHs T-KNiTWHHOI BIANOBIAI SIBHO €
HEOOCTaTHIM AN NMOBHOMO NOAOMAaHHS NapasuTapHoi iH-
Bagaii. Came akTvBaLlis imyHHOI Bigno.igi Th1 Tuny cnpusie
i3onAuii napasvTa, ane BOAHOYAC HEraTMBHO BSMBae
Ha pPO3BMTOK aeKBaTHOI iMyHHOI Bignoaigi. Kpim Toro,
BUXOLSAYM 3 HAYKOBWX NiTEpaTypHUX AaHMX, BiAOMO, L0
MigBULLEHA KOHLEHTpaUis unTokiHIB Th1 Tuny cnpusie
3HWDKEHHIO SIKOCTi cnepmu [12—14], wo cnoctepiraemo i
Y HaLLUMX JOCHIIKEHHSIX.

BucHoBKU

1. BusiBneHi 3mMiHW NoKasHWKiB cnepMorpam y 4oro-
BIKiB i3 MOPYLUEHHAMW PenpoayKTUBHOI QyHKLIT CcBigYaTh
MpO HasiBHICTb aCTeHO-, Ofiro- Ta TepaTo300cnepmii,
JOUCKIHE3NCY PI3HOTO CTYMEHS BUPA3HOCTI 3anexHo Bif
piBHsl chparmeHTauii AHK cnepmarto3oigis i HasiBHOCTI
TOKCOKapO3HOi iHBA3iI.

2. CTyniHb NOPYLLEHHS cnepmaToreHe3y npsiMo Kope-
ntoe 3 piBHeM oparmeHTauii JHK y yonosiumx ramerax.
Yum Baxkya natocnepmisi, TuM BinbLua WMOBIPHICTb TOTO,
wo yactota ¢parmenTauii HK y cnepmatosoigax byne
BYLLIOIO 32 HOPMY.

3. [ocnimpkeHHs MexaHi3MiB iMyHHWX NOpYyLUEeHb B
iH(PepPTUNBHMX YOSOBIKIB i3 TOKCOKapO3HO iHBa3i€t0
CBIOYMTb MPO BaXMNWBY POIib LIMTOKIHOBKX MediaTopiB Y
nigTPUMLI roMeocTasy opraHiamy.

4.Y iHbepTUNbHMX YOMOBIKIB Ha TI1i TOKCOKAPO3HOI
iHBasii NyCKOBMM MeXaHi3MOM CTUMYISILLT IMyHHOI BigMoBiAj
Th2 Tuny, BoueBMAb, € KOMMOHEHTU ODOMOHKM iHBa30BaHUX
NWYMHOK NapasuTa, a NpuegHaHHs iMyHHoi Bignosigi Th1
TMNy cnpusie i3onsALii napasuTa Ta npu3eBoauTb A0 hopmy-
BaHHS1 XPOHIYHOTO NPOLIECY (XPOHIYHOrO MPOTiKaHHS iHBa3iT),
LLIO HEraTMBHO BMINMBAE Ha PO3BUTOK IMYHHOI BiAMOBIZI.

MepcnekTBM noganblUMX AocnigXeHb. 3 ornsagy
Ha HaBeZieHi (hakTy, Hagani NNaHyeTbCs KOMMNEKCHE BU-
BYEHHS! CTaHy HecreLmdivHOi Ta cneumdivHOI NaHKM iMyH-
HOI cMCTeMU Y DepTUIBbHUX Ta IHDEPTUIBHUX YOIOBIKIB 3
ypaxyBaHHaM piBHsA dparmenTauii JHK cnepmartosoiais
i HAsiBHOCTI TOKCOKApPO3HOIi iHBasii 3 METO PO3pPOBIEHHS
HOBVIX MiOXOAIB ANS AiarHOCTVKV NMOPYLLEHb PENPOAYKTVB-
HOI OyHKL|ii YOMOBIKiB.
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B 063ope Hay4HOW NUTEpPaTypbl aHANU3NPYEeTCs COBPEMEHHAs POrlb MarHUTHO-pe3oHaHcHoW Tomorpaduu (MPT) B guarHo-
CTUKE MaToNorMM BHYTPU- 1 BHEMEUYEHOUHBIX XEMYHBIX NPOTOKOB. OnmncaHbl METOAOMNOMNSA UCCNEAOBaHNS, OCHOBHbIE BUAbI
MarH1THO-pe30HaHCHOWN XonaHrmonaHkpeaTorpacum, 0cobeHHOCTY X NpoBeaeHus. MNpuBeaeHbl OCHOBHbIE MOKa3aHUs K 1C-
Nonb30BaHUI0 METOAA, OLIEHEHbI BO3MOXHOCTM MPT-xonaHruorpadum 1 paktopel, BIMSIOLLME Ha NPOBEAEHME UCCMea0BaHNs
1 MHTEPNPETALMIO NOMYYEHHbIX AaHHbIX.

MarHiTHo-pe30oHaHCHa xoAaHrionaHkpeaTorpadia y KAiHiuHii npakTuui

H. B. TymaHcbka, A. B. KnumeHko, T. M. KiuaHrina, H. 0. Apewiko, 1. 1. Axoc

B ornsigi HaykoBOI niTepatypu aHanisyeTbCs Cy4acHa pornb MarHiTHO-pe3oHaHCHOI Tomorpadii B AiarHoOCTULi naTonorii BHY-
TPILUHBO- Ta NO3aneyiHKOBMX XOBYHWX NPOTOK. OnucaHa MeTOAomNOoris AOCNIMKEHHS, OCHOBHI BUAM MarHiTHO-pe3oHaHCHOI
XonaHrionaxkpeatorpadii, 0cobnmBocTi iXHbOro NpoBeAeHHS. HaBeaeHi OCHOBHI MOKa3aHHS O BUKOPUCTaHHS METOAY, OLHEHI

moxnmsocTi MPT-xonaHriorpadii Ta hakTtopw, Lo BNNMBatOTb Ha AOCHIMKEHHS, IHTEPNPETaLito AaHWX, KOTPi OTpUMan.

Magnetic resonance cholangiopancreatography in clinical practice

N. V. Tumanskaya, A. V. Klymenko, T. M. Kichangina, N. A. Yareshko, I. P. Dzhos

The review of the literature analyzes the current role of magnetic resonance imaging (MRI) in diagnosing the pathology of intra-
and extrahepatic bile ducts. The methodology of the study, the main types of magnetic resonance cholangiopancreatography,
the features of their conduct are described. The main indications for the use of the method are given, the possibilities of MRI-
cholangiography and the factors influencing the research and interpretation of the obtained data are estimated.

MarHuTHO-pe3oHaHCHast XonaHruonaHkpearorpagus
(MPXII) siBnsieTcst MeToAoM, KOTOPbIA OCHOBaH Ha MC-
MoNb30BaHWM SBMEHNS SAEPHOMO MarHUTHOMO pe3oHaHca
ANS BU3yanusaumy BHYTPY- Y BHENEYEHOUHBIX KEMYHbIX
MPOTOKOB 1 MPOTOKa NOMKENyA04HON Xenesbl. Bnepsble
MPXITI" onucaHa B 1986 rony BannHepom u coasTopamu.
MeToguka ynydyluanach Ha NpOTSHKEHWWM MHOTWX NET U
COBEpLUEHCTBYETCS B HALLIV [HW.

MeToa MarHUTHO-pe30HaHCHOW XonaHrMonaHkpearo-
rpachum (MPITXI") no3BonsieT BU3yanuanpoBaTh XEN4Hble
1 NaHKpeaTn4eckne NpoOTOKN HEMHBA3UBHO B UX (U3MO-
MOTrNYEeCKOM COCTOSIHUM Be3 UCMONb30BaHNs KOHTpacCT-
HOro npenapara, MOXeT NMPUMEHSATLCA B ambynaTopHbIX
ycnosusx 6e3 ny4eBomn Harpy3ku Ha naumeHTta n obeny-
XVBaOLLMIA NepcoHar, cefauny nauneHTa u Kakmx-nmbo
no6OoYHbIX 3OEKTOB U OCMOXKHEHWI [1,5,6,21,25].

MPXII™ vrpaet yHOoameHTanbHyto ponb B HEWHBa-
3VBHOM WCCINEe0BaHNN aHAaTOMUYECKNX OCODEHHOCTEN 1
NaToNorMyYeCcKVX U3MeHeHWIi renatonaHkpeaTobunmapHom
CcvCTEMBI. YCOBEPLLIEHCTBOBaHHbIE METOANKY MPOBELEHNS
MPXII™ npubnxatoTcst Mo TOYHOCTM K CreLMarnbHbIM UH-
Ba3VBHbIM PEHTTEHOMOMYECKUM MeToAaM BepUdMKaLmm
[MarHo3a, UCnonb3yeMbIM B HacCTOsILLEe BPEMS: SHIO-
CKOMWUYECKOI PETPOrpafHOii XonaHrvonaHkpeaTorpadmm
(OPXITI), upeckoxHOM Ypecne4EHOYHON XonaHrorpacdum
(Y4YX), TouHOCTL KOTOPBIX AocTuraet 90-97 % [1-3].

OpHaKo HEeKOTOpblE aBTOPbI CYUTAIOT, YTO 3TW METO-
LVIKV COMPSKEHBI C BEICOKM PUCKOM Pa3BUTUS OCTIOXKHE-
HWIA: oBLLee KONMYECTBO OCTOXKHEHUI 3HOOCKOMUYECKON
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PETPOrpagHo XonaHronaHkpeatorpadum 1, Kak npa-
BWUNO, €€ HeOTbEMIIEMOW YacCTU — 3HOOCKOMUYECKON
nanunnocuHKTEPOTOMUM MOXET gocturatb 10,6 %, u3
HUX 7,3 % — TSHKENbIX, MEeTanbHOCTb MPY PETPOrpagHbIX
BMeLLaTenbCcTBax Ha npotokax coctaenset 0,1-1 % [3].

LleAb pa6oTbi

YTOYHeHVe nokasaHWin 1 BO3MOXHOCTW NPUMEHEHNS
MarHUTHO-PE30HaHCHOM XomnaHruonaxkpeartorpadum npu
3abonesaHusax renatonaHkpeatobunmapHomn obnactu;
3HAKOMCTBO LLUMPOKOrO Kpyra CrneuuanucToB ¢ BO3MOX-
HOCTAMW NPUMEHEHNSI MarHUTHO-PE30HAHCHOW XOMaHru-
onaHkpearorpatum B KIIMHUYECKON NPaKTUKeE.

Metoanueckue acnekTbl MICCAEAOBaAHUA

MPXTI" ocHoBaHa Ha 13bupatensHoi n3yanusauuy mea-
NEHHO TEKYLLMX XXMAKOCTEN NOCPEACTBOM MMMYNbCHBIX NO-
CriefoBaTenbHOCTEN C CUIbHOM T2-B3BELLEHHOCTBIO. [pn
nx anuHe TE (6onbLlue 500 Mc) HENOABWKHbIE KUAKOCTU
nmetoT T2-KoHTpacT, B 16 pa3 npeBbILLAOLLMIA CUrHanm oT
Xupa. 1O CO3AaAET O4EHb BBICOKYH MHTEHCUMBHOCTL CUr-
Hana OT XWOKOCTel OTHOCUTESbHO POHOBBIX TKaHEN. [Npu-
MEHeHWe 3TOro MPUHUMMA NpU UCCReaoBaHUN BEPXHEN
MOJIOBMHbI OPIOLLIHOM NOSIOCTM NO3BONSIET M3BUpaTensLHO
BM3yanu3anpoBaTh XEN4b 1 NaHKPeaTU4ECKWiA CEKPET OT-
HOCUTENBHO (hOHa NEYEHN 1 MAPEHXUMbI MOMKENYA0YHON
xenesbl [1,4-6].
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TpagnumonHo npu MPXTI™ gocTynHel ABa meToga
cbopa AaHHbIX: NpoekumoHHbIn MeTog, (MPXII ToncTeim
cnabom, RARE) v MHorocnoiHbii MeTog (MPXIT ToHKMMM
Cnosimm).

Mpu npoekumroHHon MPXTI™ ncnonbayetcs uMnynbe-
Has nocneposatensHocTb RARE, paspaboraHHas B 1986
rogy Hennig n coaBTopamu n npumeHénHas ans MPXIT
B 1995 rogy Laubenberger n coastopamu (hbc/1). RARE
BbINOMHSAETCA Ha 3afepKKke AblxaHus co cOopom AaH-
HbIX OT oAHOro crnaba TkaHen TonwmHon 30-70 Mm 3a
HECKOMbKO CeKyHA, NMoCne eauHCTBEHHOro BO3ByXaeHNs.
[Npu 3TOM JOCTUraeTCs BI3yanu3aLms BCEX Pa3BETBNEHMI
XEMYHBIX 1 MaHKpeaTN4ecKoro NPOTOKOB. [laHHbIN MeTog,
[enaeT BO3MOXHbIM COOp AaHHbIX 3@ KOPOTKOE BpeMst
6e3 noctnpoLeccopHoi 0bpaboTku, YTo obecnevnBaet
BU3yanu3aumio Jaxe y NauueHTOB C TSHKEMbIM OOLLMM
COCTOSIHMEM WNK CTpajatoLLmx knayctpoobueit, koraa
HeobXoaMMO COKpaTUTbL BpeMsi uccrienoBaxus [5-9].

Psn aBTOpOB CuMTaloT, YTO OCOOGEHHOCTBIO MHOTO-
CIOHOTO MeToAa SBMSETCS NOMyYEHNE MHOXECTBEHHbIX
1306paxkeHIn TOHKMX CIIOEB UCCIEQyEMON 30HbI, Kak npa-
BWI10, B akcuanbHoOM 1 copoHTanbHom nnockoctsix (hbe/2)
[1,5,6,21,25]. MNMony4yaemble TOHKME Cpe3bl MO3BONSOT
nyywe anddepeHLMpoBaTb MUHUMANbHbIE CTPUKTYPbI,
HEe3HauMTenbHble AeeKTbl HanoNHEHUs!, a Takke KOM-
NEeHCpoBaTb apTedhakTbl YacTMYHOro obbeéma. Hapsigy ¢
aHanM3oM TOHKWX CpPe30B BbINONHseTCA 3D-pekoHCTPYK-
ums ¢ ucnonb3osaHnem MIP-anroputma ans nonyyeHus
MPOEKLMN MaKCMManbHOW WHTEHCUMBHOCTH. [TonyyeHHoe
TpEXxMepHoe n3obpaxeHne obecneunBaet 6onee YETKyHO
MPOCTPAHCTBEHHYO KAPTVHY MPOTOKOBOMN CUCTEMBbI, O3BO-
NSIeT TOYHO OMpefenuTL YPOBEHb 0OCTPYKLMK, yny4Luas
BM3yanu3aLmio COXHbIX CTPUKTYP, 1 Bonee AeTtansHO
MaHMpOoBaTh BbINOMHEHUE XUPYPrAYECKUX 1 SHLOCKOMM-
YeckMx BmeLaTenseTs [5-9].

B HacTosLee Bpems 60nbLLOe BHUMaHWe yaensercs
cekpeTuH-cTuMynuposaHHon MPXTT, lwmpoko npumeHs-
€MOVi MpU NaTornorn4yecknx U3MEHEHNSX NpoToKa nog-
XenyaoyHow xenesbl. CEeKpeTUH SBNSETCH SHAOTEHHBIM
TOPMOHOM, CTUMYTUPYHOLLMM CEKPELINIO NOLKENYA0YHON
xenesbl. MprMeHeHne ero CUHTETUYECKOro aHanora
BHyTpUBEHHO (1 MN/10 kr Macchl Tena) yny4waeT Bu-
3yanu3aumio nMpoToka NOMKenyaoqHON Xenesbl 3a CHET
YBENUYeHus ero kanubpa BCNeaCTBYE YCUIEHNS CEKPELIN
BOAbI W AMEKTPONMTOB, NMPENMYyLLECTBEHHO BrkapboHaTa.
YBennumBas 06bEM BbILENSEMOTO NOMKENYA04HO Xene-
3011 COKa, CEKPETUH He BnusieT Ha 06pa3oBaHme xeneson
hepmeHTOB. [Nocne BHYTPUBEHHOTO BBEAEHUS CEKPETUHA
MPOBOAST CKaHMPOBaHWE TONCTbIM CTIAGOM B KOPOHABHOM
nnockocTu kaxaple 15-30 cekyHA B Tederne 10-15 MuHyT
[1,6]. OdbchekT CekpeTMHOBOM CTUMYNSALMM HaYMHAETCS
MOYTM Cpasy Nocre BHYTPUBEHHOTO BBEAEHNS M AOCTUrAET
MakcmyMma B TeveHne 2—-5 muHyT. Yepes 10 MuHyT nocne
VHBEKUMM Kanubp rmaBHOTO NaHKpeaTn4eckoro NpoToka
BO3BPALLAETCS K ICXOAHOMY 3Ha4eHuto. [NokazaHnsamm ans
3TOro MeToAa ABMNSATCS OLEHKa aHaTOMUYECKOrO CTpoe-
HWSI NaHKpeaTNYecKoro NpoToKa, OBHAPYXXEHWE CTPUKTYP
¥ aunaraumum npoToka, OLEHKa ero LieroCTHOCTH, BbisiBre-
HWE NaHKpeaTNYeCKuX CBULLEN, a TaKKe OLeHKa (yHKLMM
nomKenyno4Hom xenesbl u couHktepa Opam [10-13,36].

Psn aBTOpoB OnMchbIBaEeT eLLé ofHy pasHOBUOHOCTb
MPXII™: doyHkumoHansHyto MPXIT, koTopas npoBoauTcs
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Puc. 1. MPXMI™ «ToncTbiM cnabomy». Xoneuuctoxoneaoxonutuas. [iunataums BHyTpU- U BHENeyé-
HOYHbIX XXEMYHbIX NPOTOKOB. BI3yanuanpytoTcsi MHOXeCTBEHHbIE [iePeKTbl HANOMHEHNS HenpaBuITb-

HOW (hOPMbI B XEMYHOM Ny3bIpe W NaHKpeaTU4eckoil YacTy xoneaoxa.

Puc. 2. MPXII" MHorocnoliHblid MeTog. XoneuucToxoneaoxonuTias. Buayanusupyiotcs MHoxe-
CTBEHHbIE AeeKTbl HANOMHEHUS HENPaBUIbHON (POPMbI B XENYHOM My3bipe U NaHKpeaTu4eckon

4acCTu xoneqoxa.

¢ ucnonb3oBaHneM MP-n1nodunbHOro napamarHuTHOro
KOHTPaCTHOrO BeLLeCTBa, BBOAVMOIO BHYTPMBEHHO Ans
OLleHKY renatonaHkpearto-bunmapHon akckpeuun. Mccne-
[I0BaHu1e NPOBOASAT B aKCWarbHOM 11 KOPOHATbHO NMOCKO-
cTsIX, Yepes 15-120 MyH nocne BHYTPUBEHHOTO BBEAEHNS
KOHTpacTHOro BellecTBa. MccnenosaHue npoBoguTcs B
MMNYIbCHOW nocnenoBaTenbHOCTU T1, Npy 3TOM XEnyb
VMEET TUMNEPUHTEHCUBHBIA CUrHan. STOT MeTon MOXET
ObITb MCMOMb30BaH NPW aHAMOTMYHbIX NMOKa3aHUAX, KaK v
ans T2-e3seleHHbIx MRCP, u B 6onbLunHCTBE Cryyaes
VMEET TaKylo e AMarHOCTUYECKY TOYHOCTb, HO C He-
CKOMbKO 6OMbLLMMY (OMHAHCOBLIMY 3aTpaTamMu, MOCKOMNbKY
1Cnonb3yeTcsl KOHTPACTHLIN Npenapar. B 1o xe Bpems
dyHKumoHanbHas MPXTII™ nmeeT pag npenmyLlecTs, a
VIMEHHO: NyyLLIe AEMOHCTPUPYET CBS3b MEXY KUCTO3HbI-
MU 06pa30BaHNUSIMU 1 BHYTPUNEYEHOUHBIMU KENYHLIMU
MPOTOKaMu NpU ANarHOCTUKe BPOXAEHHBIX 3aboneBaHun
(Hanpumep, GonesHb Kaponu). yHkumnoHansHas MPXIT
MO3BOINSIET YBUAETb aKTUBHYIO 3KCTPaBA3aLIMI0 KOHTpacTa
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Mnpwv NOJO03PEHUM Ha YTeuky xénun. B Tex cnyyasix, korga
CyLLECTBYET 3HaUMTENbHas OunuapHas obCTpyKuus ¢ Ha-
pyLUEHNEM OYHKLMM renaToLmMToB, BO3MOXKHO NPOBEAEHME
otcpoydeHHon MPXIT (o 24 yacoB), moka KOHTpacT He
6yneT BUAHO B XXENYHOM Ny3bipe W iBEHaALATUNEPCTHOM
kuwke [14-16].

MHBa3nBHY METOAVKY WCCNEA0BaHUA XENYeBbl-
BOZSILLEN CUCTEMbI — FMAPONPECCUBHYIO MarHUTHO-pe-
30HaHCHYI0 xonaHruonaHkpeatorpaduio (FMMPXIIT)
npeanoxunu B 2010 rogy K. A. MapxuceHko n A. B. To-
poxoB. B coueTanny ¢ TpaguumoHHon MP Tomorpacduen
1 MPXII TTIMPXII™ sBnsieTcs BbICOKOMH(OPMAaTUBHBLIM
METOAOM OMNpPEefeneHust NpUUnH 1 ypoBHS BunmapHom
runepTeH3un. MNoBbILLEHVE TMAPaBINYECKOTO AABNEHNS B
GunuapHoM TpakTe JOCTUraeTcst NyTEM BBEAEHMS Yepes
Hapy>HOe 0TBEPCTUE XONMaHMMOCTOMbI (OU3MONOMMYECKOro
pactBopa co ckopocTbto 0,3 Mn/c 0 NOSBNEHNS YyBCTBa
HanomnHeHust (06b&M — 7—10 M1), 4TO NO3BONSET NOBLICUTH
nHpopmatueHocTs MPXIT. MpumeHeHne paspaboTaHHo-
0 [MarHOCTUYECKOr0 METOAA BO MHOMMX CRy4vasx Aarno
BO3MOXHOCTb OTKa3aTbCsl OT MHBA3UBHbIX PEHTTEHOKOH-
TpacTHbIX METOAVK UCCnenoBaHms. [Nony4YeHHoN MHdop-
mauun npu MIMPXIT npaktuyeckn BO BCex Criyyasix
OKa3blBaeTCsl JOCTAaTOMHO AN onpeaeneHus neyebHor
TaKTVK, BUAA M 06bEMa onepaTBHOIO BMELLIATENLCTBA.
Mo gaHHbIM aBTOPOB, NpUMeHeHne paspaboTaHHOro
meToza y GonbHbix ¢ 3abonesaHusmn KBl nosbicuno
TOYHOCTb AnarHocTuku Ao 97,1 %, nomKenyaoqHon xe-
nesbl — 1o 94,8 % [17].

MHorve aBTOpbI kak B OTEYECTBEHHBIX, TaK 1 3apy6ex-
HbIX MyOnMKaLMsX yKa3blBakOT HA BbICOKME BO3MOXHOCTM
MPXTII™ B AMarHoCTMKe pasnn4HOM NaTonorm renatonax-
kpeatobunuapHomn cuctemsl [1,18-21]. Vcnonb3osaHue
metoga MPXTI™ o4eHb akTyanbHO B CBSA3M C NOBbILLEHNEM
BCTpedaemocTu natonoriu BXKIM v rmaeHoro naHkpearnye-
ckoro npotoka K. Ha nepeom MecTe no pacnpocTpaHéH-
HOCTM Cpeay XMpypriyeckoii natonoruy GrnnapHoi 30HbI
ctont XKB. 3TuM Hepyrom ctpagaet npubnuanTensHo
KaXObl LEeCATbIA XUTenb nnaHeTbl. [103TomMy paHHee
BbisiBneHne YKKBb 1 eé oCnoXHeHnn SBNsSeTcs OAHON X
CaMblX aKTyarbHbIX NPO6neM COBPeMEHHO racTpOdHTe-
ponoruun n xupyprum [6,22-25].

Pa3paboTaHbl OCHOBHbIE MOKa3aHUs AN nposeae-
Hus MPXTI™ 6onbHbIM ¢ nogo3peHvem Ha XKKB: yacTtble
anu3oabl abaoMuHanbHoOro 6oNeBoro CMHAPOMA C foka-
nu3auyen B npaBom nogpebdepbe, ann3oabl NpexoasLlen
XENTyxu, pacluMpeHue xonenoxa, XoneLoxonutnas no
AaHHbIM Y3, He0bX0aMMOCTb YTOYHEHWS HAMNYKS U KO-
NNYECTBA KaMHel B XENYHOM My3bipe, OLieHKa X pasmepa
n nonoxenus. MPXTI no3sonseT yBuaeTb KOHKPEMEHTbI
HE3aBMCVIMO OT MECTA VX JTOKarn13aLmm: KENMYHbIN Ny3bIpb,
My3bIPHbINA MPOTOK, BHYTPUMNEYEHOUHbIE 1 BHEMEYEHOUHbIE
npotoku [1,6,18,20-22,25].

MPXTT nmeet 6onbLLUOe 3Ha4eHWe Ans U3y4eHnst 0Cco-
6€eHHOCTe aHaTOMMYECKOTO CTPOEHWS renatobunuapHo
30HbI MPY MOATOTOBKE K TPaAMLMOHHOW 1 Nlanapockonu-
yeckow xoneumctaktomun. MPXIT Takke adbcpeKkTnBHO
UCMONb3yeTCs Mocne NPOBEAEHUST XONELMCTaKToMUn. B
paHHUE CPOKY — [ANS BbISIBMEHUS MOBPEXAEHUI XEMYHBIX
MPOTOKOB, MX YPOBHS U MPOTSHKEHHOCTM, a Takke Ans
OLIEHKM MONOXEHWS N a,eKBaTHOCTW YCTaHOBKU ApEHaXa.
B nosgHue cpoku OCHOBHBLIM NOKa3aHMEM Anst NpoBeae-
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Hust MPXII™ siBnsieTcst ycTaHoBNeHWe npudnH 6onesoro
cvHOpoMa, bunuapHoi runepTeHaum, runepounupyom-
Hemum (xonepoxonuTuas cTpykTypsbl) [19,20,26-29]. Mo
[JaHHbIM psija aBTOPOB, NPY BbISIBMEHWM XONEA0XoNUTUa3a
yyectuTensHocTs MPXIT coctaBnsiet 81-86 %, cneuu-
tuuHocte — 97-99 %, obwas To4HocTb — 93-96 %,
MPOrHOCTUYECKW MOMOXUTENbHbIA 0TBET — 93-96 %,
nporHocThiecku otpuLiatensHbin — 94-98 %. OnpasaaHo
vncnonb3osanve MPXIT y naumeHToB nocne onepaTyBHbIX
BMeLLATENbCTB Ha XENYHbIX NPOTOKaX Ans AMarHoCTUKMA
COCTOSIHUSA W NPOXOAMMOCTM aHacToMo30B [25,27-30].

B nocnegHee Bpemsa MPXII™ urpaet BaxHy0 posib
B IMarHOCTWKE OMYyXONIEBOr0 MOPAXEHWSI MPOTOKOBOM
CYCTEMBI, MO3BONSAS OLEHUTb MPOTSHKEHHOCTb NOPAKEHMS,
cTeneHb oBCTPyKUMK, a TaKkke COCTOSHUE MPOTOKOBOW
CYCTEMbI NPOKCHMarnbHee MecTa 06CTpyKLumu. o AaHHbEIM
3apybexHbIX aBTOpoB, YyBCTBUTENLHOCTL MPXIT B pac-
Mo3HaBaHWW BCEX TUMOB BUNMapHbIX OCNIOXHEHUIA NOCe
OPTOTOMUYECKON TPaHCMNaHTauny nevyeHn cocrasuna
92-94 %, cneundmyHocts — 91-94 %, anarHocTnyeckas
To4HOCTb — 92-94 %. YyBcTBMTENnsHOCTE MPT B CoveTa-
Hum ¢ MPXTII™ npu gnarHoCTMKe NOBPEXOEHUN XKEMYHbIX
npoTokos coctasnseTr 99-100 %, cneunduyHocTb —
98-99 %, obLasa anarHocTuyeckas TodHocTb — 99-100 %
[14,16,30,31].

HekoTopble aBTopbl cHUTaOT 060CHOBaHHBIM NpU-
meHeHve MPXTI ans KOHTponst COCTOSAHUSA U (OYHKLIMO-
HMPOBAHUS CTEHTa MOCNEe JHAOCKOMUYECKOrO NeveHns
CTEHO30B XEMNYHbIX NMPOTOKOB MyTEM CTEHTUPOBAHMS
[21,25].

B psige nybnuvkaumin roBOpUTCS O TOM, YTO TOYHOCTb
MPXTI™ B BbISIBNEHWM aHOManuuW naHKpeaTu4eckoro
npotoka pancreas divisum coctasnset 100 %. BbI-
cokoe KayecTBO U 3D-peKOHCTPYKUMS n3obpaxeHuit
MO3BONST YBUAETL W30NMPOBAHHDBIA BEHTPAIbHbIA 1
JopcarbHbI MPOTOKM, OTKPbIBAKLWMECS Ha BOMbLIOM
¥ Marnom AyofeHarbHbIX COCOYKaX COOTBETCTBEHHO.
lMpn nccnenoBaHMM NPOTOKOB MOMKENYOAOYHO Xenesbl
ANS ynyylweHns Bu3yanusaumm BO3MOXHO NpOBefeHne
cekpeTuH-cTumynuposaHHon MPXIT™ [6,32]. Hakonuncs
HeMarsblii OMbIT UCMONb30BaHUSA A4aHHOTO MeToda B Ana-
FHOCTVKE XpoHWYeckoro naHkpeatuta. MPXTII™ nossonsiet
BbISIBUTb XapaKTEPHbIE 3MEHEHWS NPOTOKOBOW CUCTEMbI:
HepaBHOMEPHOE pacLLMPEHME 1 CYXXeHE NPOTOKOB, dop-
MVPOBaHUE KNCTOOBPa3HbIX pacLLMpeHiid GOKOBbIX BETBEN
V1 ICEBOOKUCT, BHYTPUMPOTOKOBOE 0Opa3oBaHyie kamHel. B
MpOBEAEHHBIX MCCNEA0BAHSX YYBCTBUTENLHOCT, CreLm-
¢hryHoCTb M TouHOCTE MPXTII™ B ONpeaenerny natonormm
cocrtasuna 88 %, 98 %, 91 % cootBetcTBEHHO [13,33].
BaxHbiM npeumywectsom MPXII B BM3yanusauuu
MPOTOKOBON CUCTEMbI NOMKENYAOYHON XKenesbl SBnseT-
Csl OTCYTCTBME pUCKa BO3HWUKHOBEHMST UN 060CTpeHNs
naHkpearuTa.

MHorvie aBTOpbl CYUTAKOT TaKKe HEOCMOPUMBIM TO,
yto MPXII™ ABnseTcs pasyMHOW ansTepHaTuBOn Ana-
THOCTWYECKOI YacTW KOMMIEKCHbIX MHBA3UBHbIX PEHTTE-
HoaHgockonuyeckux Metogos (IXIMI, YYXT), koTopble
crnefyert UCMonb3oBaTh Kak MUHUManbHO-MHBA3WBHbIE
XUpypruyeckie MeToabl ¢ neYebHoN Lenbio U Ans nony-
YyeHus broncuinHoro marepuana [1-3].

O6006LLEHHBI onbIT NpoBeaeHns MPXI no3sonseT
060CHOBAHHO HAMETUTb NnaH afeKBaTHOTO NeYeHus,
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onpenenuTb LenecoobpasHocTb 1 06bLEM onepaTUBHOMO
BMeLLaTenbCTBa, NPOrHO3MPOBaTh Te4YeHe 3aboneBaHus.
Kpome Toro, ucnons3oeaHme MPXIT B o6cnenoBaHusix
60nbHBIX C NAToNorMen OpraHoB renatonaHkpeaToom-
NapHON 30HbI AAET BO3MOXHOCTb OrpaHU4nTb NpuMe-
HEHWEe VHBA3WBHbLIX NPOLEayp, CHU3UTL PUCK Pa3BUTUS
OCINOXHEHUN, YMEHBLUMTB NyYeBYI0 Harpy3Ky, COKpaTUTb
LTUTENBHOCTb NEYEHUS.

HekoTopble aBTopbl 0BpaLLaloT BHUMaHWE, Y4TO npu
BU3yanu3aLmm XEn4HbIX NPOTOKOB €CTb psif hakTopoB,
NPVYBOAALLMX K MCKXEHUIO PesynbTaToB UCCNefoBaHus
[1,5,25,28,34].

dakTopbl, BNUSAIOLLME HA KAYECTBO MOYYEHHbIX pe-
3ynbTaToB, MOXHO Pa3AenUTb Ha TPU rpynnbl:

— CBsi3aHHble C NPOBEAEHWNEM WccnefoBaHus (Obl-
xaTenbHble W ABUratenbHble aptedakTbl, apTedaKkTbl
PEKOHCTPYKLMI);

— CBSI3aHHbIE C BHEMPOTOKOBbLIMU (hakTopamm (Myrbca-
LIS COCYOOB, MIHOPOAHbIE Tena, HopMarbHble aHaToMUYe-
CKVie BapyaHTbl CTPOEHWS 1 NaTONOrN4Yecke 3MeHeHNs
6rmsnexatiux opraHos);

— CBSI3aHHbIE C MPOTOKOBBLIMM (hakTopamu (NHeBs-
MOOMNKSI, TeMOBUINS, MHOPOAHbIE BKIKOYEHNSI, CUTHanM
MOTOKa XMAKOCTW).

®akmopel, cesizaHHble ¢ nposedeHuem uccredosa-
Hus U mocmnpoueccuH2080l 06pabomkol MosIyYeHHbIX
OaHHbIX [5,6,25,34]:

— apTedakTbl OT PEKOHCTPYKLMWN — BbICOKOMHTEH-
CVIBHBbII CUTHaM OT OKPY>atoLLEN XEMYM NpW MOCTPOEHNN
MIP-pekoHCTPYKLMI M3 MaccuBa «ChipbiX CPE30BY» MOXET
MOMHOCTBIO CKPbIBaTb Marnble AedeKTbl HanomHeHus
(MernK1e KOHKpeMEHTbI, MoMnuMbI);

— AbixatensHble aptedakTbl — MPXI™ no meToayike ToH-
KX Cpe3oB TpebyeT 3aepKKn AbIXaHWSt; NPU HEMOITHON
3aepXKe AblxaHusi, 06ycnoBneHHoN 6eCNoKONCTBOM MK
TSKEMBIM COCTOSHMEM MaLMEHTa, BO3MOXHO OTCYTCTBME
curHana ot OTAenbHbIX Y4acTKOB NPOTOKOBOW CUCTEMBI,
YTO NpU BbINONHeHU MIP-peKOHCTPYKLMM MOXET NPUBO-
OWTb K MOMYYEHUI0 KapTUHbI Pa30PBaHHbIX UMK yABOEH-
HbIX JKEMNYHbIX NPOTOKOB, HEPABHOMEPHBIX CYXKEHWIA UMK
pacLUMpPeHnUi NPOTOKOB;

— CTaTUYHOCTb 1300paxkeHus — B oTnmyme ot APXI,
TPaHCMEYEHOUHOW 1 Ype3apeHaXHON xonaHruorpaduu,
KOTOpble ABMNSOTCA AMHAMWYECKUMU UCCRE[0BaHMSMY,
MPXII™ - cratnyeckas metoguka. JTo 3aTpyaHseT no-
ny4yeHne nHdopmaumm 06 aHoManusax CoeauHEHNs naH-
KpeaTn4eckoro 1 obLLero En4yHoro NPOTOKOB, HaNM4MK
COYCTWIA MEXAY KNCTO3HBIMU 0Bpa3oBaHNAMM 1 MaHKpe-
aTU4ECKMMI NPOTOKaMM, UCTUHHOM COCTOSIHUM XKENYHbIX
MPOTOKOB MOCHe YPEe3ne4EHOYHOro APEHNPOBaHNS Ans
[eKoMnpeccun Mecta o6CTpyKLmm.

®aKkmopkbl, ces3aHHbIE C 8HEMPOMOKO8bLIMU acrek-
mamu [5,25,28,34,35]:

— MeTanmnM4yeckue MHOPOAHbIE MaTepuarsl, Takue kak
XUPYPrYeCcKue KIMMChbl 1 CTEHTbI, HEe ABNSOTCH NPOTUBO-
nokasaHvem k nposefeHuo MPXTIT, Ho B psge cryyaes
MOryT iaBaTb NOTEPIO CUrHANA B OKPYKaIOLLEN UX 30HE U1
CYIMynMpoBaTh 0BCTPYKLIO MPOTOKOB MPY PACTONOXEHNN
VX B HENOCPEACTBEHHOMN 6rM30CTI OT GUNMapHoro Aepesa.
OpHako cnegyeT OTMETUTb, YTO TUTAHOBbIE KNMMChbI ANS
nanapoCcKOMUYECKON XONELMCTIKTOMUN HE BbI3bIBAOT
nofo6HbIX apTedhakTos;
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— HOpMarbHble aHaTOMUYECKME BapuaHTbl CTPOEHUS!
1 NaToNorNYeckne M3MeHeHus Brmanexalimx opraHoB
MOTyT CUMYMNMPOBaTb MaToNOrMK MPOTOKOB GUIMAPHON
CUCTEMBI, HAMPUMEP, XMAKOCTb B XXEMNYAKe UMK KULLIEYHKE
MOXET BbIMMSAAETb Kak KUCTO3HOE NceBaoobpasoBaHme
13-3a BNN3KOro pacromnoXxeHWs K NaHkpeaTobUIMapHom
30HE; XMAKOCTb, PACMONOXeHHast MeXy CKraaKaMu xe-
nyaka, MOXET ObITb OLUMGOYHO MPUHSTA 38 HEPAaBHOMEPHO
pacLUMpeHHbIN MaHKpeaTuyecknin NpoTok. Ecrin nykoBuua
[1BeHaLaTUNEPCTHOW KULLKW COOEPXMUT XMAKOCTb U ras,
OHa MOXET ObITb NPUHATA 32 KOHKPEMEHT; ONBEPTUKYM
[BEHa[LaTMNEPCTHON KULLKM MOXET CHMYNMpOBaTb
KMCTO3HOe 0bpa3oBaHue 06LLero XEn4YHoro npoToka
1 NOIKENyLOYHOW Xenesbl; KUCTbl MOYeK W XKUAKOCTb
BHYTPW MOYEBbIBOASLLEN CUCTEMBI MOTYT BbIMMSAAETb
KaK K1CTO3Hble 0Opa3oBaHUsi MOMKENYA04YHON KENE3b;
HaCMOeHMEe KULLIEYHOTO XUOKOCTHOTO COAEPXMMOro U
ckonneHus cBoGOAHON XMAKOCTY B OPHOLLHOMA NOMOCTM
MOryT OrpaHWMyMBaTh BU3yanu3aumio naHkpeatobunmap-
HOW NPOTOKOBOW CUCTEMBI MITU CUMYIIMPOBATb UX MATONo-
TUYECKNE UBMEHEHMS;

—NynbCUpytoLLas CoCyaMCTas KOMNPECCUS MU NPoBe-
aeHun MPXTIT MoxeT fatb kKapTuHy NceBoooBCTpyKLmH,
npwv aToM Hanbornee YacTas nokanusaums Takvx Henaro-
NOTUYECKNX CY>KEHUN — OOLUMIA NEYEHOUHBIA NPOTOK U
30Ha KOHMoeHca; npaBast NeYEHOYHas apTepust MOXET
cOaBnmBaTth OOLIMIA UM NEBbLIN NEYEHOYHBIE MPOTOKM
c3aau, Torda Kak racTpodyofeHanbHas apTepust MOXeT
COABNMBATbL LEHTPanbHYH YacTb 0BLLero XENYHOro npo-
TOKa Mo NpaBoW nepeaHeO0KOBO NOBEPXHOCTY (CTENEHb
TaKoM NOXHON 06CTPYKLMM XEMNYHOTO MPOTOKA 3aBUCHT OT
anameTpa aptepun).

®akmopebl, cesi3aHHbIe C MPOMOKO8bIMU a2eHmamu
[5,25,28,34,35]:

— MHEBMOOMINS, reMoBMnMS N UHOPOAHbBIE BKIHYEHNS
(napaauTbl, 4ETPUT) MOTYT CHWXaTb UHTEHCUBHOCTb CUTr-
Hana oT XEmn4u 1 BOCNPUHUMATBLCS KaK XEMYHbIE KaMHU
nnBo 3aTpyAHATL BU3yanu3aLmio XEMYHOTO My3bIps Un
BHEMNEYEHOUHbIX KEMYHBIX MPOTOKOB;

— WMHOTZa curHan oT MOoToKa B LEHTpanbHON Yactu
MPOTOKa MOXET NMPUHUMATLCS 3a Ae(EKT HanoIHEeHNs,
4TO Yallle Bcero HabnoaaeTcs npy yBenuyeHnn guame-
Tpa NPOTOKOB, B KOTOPbIX BO3HWKAET TYpOYNEHTHbINA TOK
XMOKOCTM, pPacLieHVBaOLLMIACA Kak AeeKT HanonHeHms.

BbiBoAbI

HecmoTpsi Ha nosiBneHne GOMbLIOTO KONMYecTBa
ny6nukauuin, noceawéHHbIx MPXTI, coBpeMeHHble
npeacTaBneHust 0 & BO3MOXHOCTSIX BCE eLLE 10CTaTOuHO
MPOTVYBOPEYMBLI M 0 KOHLA HE U3y4eHbl. AHanm3 nokasar,
YTO MPOLIECC OCBOEHMS 3TOM METOAMKM OKOHYATENBHO He
3aBEPLUEH 1 HaNpaBreH Ha MoUCK 1 pa3paboTky onTuMarb-
HbIX MMMYMbCHBIX MOCNEA0BATENbHOCTEN N TEXHUYECKUX
napaMeTpoB HOBbIX METOAMK MPOBEAEHNS C LIENbIO NOsy-
YeHust Gornee AOCTOBEPHON M AeTanbHON MHGopMaLn O
MPOTOKOBOW CUCTEME renatonaHKpeaToomnMapHON 30HbI.
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According to the World Health Organization, today in the world among the infectious chronic diseases one of the leading pla-
ces and causes of death is multi-drug resistant tuberculosis of the lungs, and chronic non-communicable diseases — diabetes
mellitus. The situation is complicated by the fact that the number of patients with combined course of these two heavy separate
illnesses that complicate each other increases. It is established that with increasing severity of diabetes mellitus, tuberculosis
process in the lungs becomes more complicate and deteriorates, and vice versa, the specific process complicates the course
of diabetes mellitus, contributing to the development of diabetic complications. Against this background, the effectiveness
of treatment of patients suffering from multi-drug resistant tuberculosis of the lungs in our country remains very low, mainly
due to the toxic adverse reactions to antimycobacterial drugs of the reserve line, and in the case of adding diabetes mellitus,
it deteriorates even more.

The aim of this study was to review the scientific literature to determine the relevance of the study of combined course of multi-
drug resistant tuberculosis of the lungs with diabetes mellitus and perspectives of innovative methods of diagnosis of diabetes
mellitus. Early diagnosis of pre-diabetes, and autoimmune diseases will allow the use of timely correction techniques that
prevents the development of diabetes mellitus, depending on its type, and in the future the development of serious irreversible
processes, allow timely applying appropriate methods of correction of the revealed violations.

Results. Very little amount of work is dedicated to the problem of combined course of multi-drug resistant tuberculosis of the lungs
with diabetes mellitus, regardless of its type, the theme is relevant for today, in Ukraine there are no data regarding its study. This
combined course of very difficult in the treatment diseases requires not only timely and early diagnosis of autoimmune diseases
associated with diabetes mellitus type 1 and pre-diabetes, but also additional complex combined therapy.

AKTyanbHicTb npobaemu noeaHaHoro nepebiry
MYALTUPE3UCTEHTHOTO TY6EPKYAbO3Y AereHb i3 LyKpoBUM AiabeTom

0. M. PasHatoBcbka, 0. M. BobpoBHuua-ABi3oBa, C. b. Hopelko, H. A. IpiuoBa

3a gaHnmu BeecBiTHROI opraHisauii oxopoHu 3gopos’s (BOO3), cborofHi B yCboMy CBITi cepen iHDEKLiHNX XPOHIYHMX 3a-
XBOPOBaHb OfHE 3 MPOBIAHWX MiCLb i MPUYMH CMEPTI MOciAae MyNbTUPE3UCTEHTHUI TyOEpKynbOo3 NereHb, a HeiHgeKUiHnX
XPOHIYHMX 3aXBOPIOBaHb — LIyKpOBWIA AiabeT. CUTyaLlist yCKNaaHIETLCA TUM, L0 30iMbLLYETLCA KiNbKICTb NALIEHTIB i3 NOEAHaHNM
nepebiroM LMX ABOX TSHKKMX MOOKPEMO 3aXBOPHOBaHb, SiKi YCKIaAHIOTb OAHE O4HOr0. Tak, BCTaHOBEHO, WO Nif Yac 306inb-
LUEHHSI CTYNEHS1 TSHKKOCTi LIyKPOBOTO AiiabeTy YCKNaHIOETLCS Ta CTae Bax4uM nepebir Ty6epKynbs03HOro npoLecy B nereHsx,
i, HaBnaku, cneuudiYHMIA NPOLLEC YCKNnaaHIe nepedir LyKpoBOro AiabeTy, Cnpusitoum po3BuTKy AiabeTnyHmnx ycknagHeHb. Ha
LIbOMY TNi €heKTUBHICTb NMiKyBaHHS XBOPWX Ha MyNbTUPE3NCTEHTHUIA TYOEpPKYIbO3 NEreHb y HaLUii KpaiHi 3anmnilaeTbes ayxe
HW3bKOH, MEPEBAXHO BHACTIZOK TOKCUYHMX NOBIMHWX peakLiii Ha aHTMMiIKoGaKTepiarnbHi npenapaT pe3epBHOro psiay, a npu
NPUESHAHHI L 1 LyKpoBOro AiabeTy BOHA 3HaYyLLEe MOripLUyeThCs.

MeTa po6oTu — ornsg HaykoBOI niTepaTypy OO0 BCTAHOBMEHHS aKTyarnbHOCTI BUBYEHHSI NOEAHAHOr0 nepebiry Mynstupe-
3WUCTEHTHOTO TYBEpPKYNbO3y NereHb i3 LlyKpoBUM AiabeTom i nepcnekTvB iHHOBaLiiHUX METOZIB AiarHOCTWKY LyKPOBOrO fiabeTy.
BcraHoBneHo, Lo paHHsa AdiarHocTuka npepiabety i ayToiMyHHUX 3aXBOPOBaHb AACTb MOXIMBICTb 3aCTOCYBaTW CBOEYACHI
METOAM KOpeKLil, Lo 3anobiraTume po3BUTKY LIYKPOBOrO [iabeTy 3aneHo Big AOro Tuny, a Hagani — TSKKUX HE3BOPOTHUX
npoLieciB, CBOEYACHO 3aCTOCyBaT BiANOBIAHI METOAN KOPEKLT BUSIBNEHUX NOPYLLEHb.

BucHoBku. Mpobnemi noegHaHoro nepebiry MynsTUPe3UCTEHTHOMO TYOEPKYNbO3y NEreHb i3 LyKpoBUM AiabeTom (He3anexHo
BiZl MOroO TMNY) NPUCBSAYEHO AyXe Mano pobiT, TOMy TEMa € akTyarnbHOK CbOrofHi, a B YKpaiHi BiACyTHI AaHi LLOAO il BUBYEHHS.
Takui noegHaHui nepebir ayxe cknagHux y nikyBaHHi 3aXBoptoBaHb NOTPeOyeE He TinbK1 CBOEYACHOI Ta PaHHBLOI AiarHOCTUKN
ayToiMyHHUX 3aXBOPOBaHb, L0 acoLliioBaHi 3 LykpoBuM fiabetom 1 Tuny, Ta npeaiabeTy, ane 1 4OAATKOBOI CKNagHOi KOM-
nreKkcHoi Tepanii.

AKTyaAbHOCTb NPO6AEMbI COUETAHHOTO TEYEHHUA
MyAbTUPE3UCTEHTHOrO Ty6epKyAé3a AErKMX ¢ caxapHbim Auabetom

E. H. PasHatoBckas, 0. M. BobpoBH1ua-ABu30Ba, C. b. Hopeiiko, H. A. TpuuoBa

Mo naHHbIM BecemmpHol oprannsaumy 3apaBooxpaHeHus (BO3), cerogHs Bo BCEM MUpe Cpean UHPEKLMOHHBIX XPOHUYECKIX
3aboneBaHuii OHO 13 BEAYLLWX MECT 1 MPUYUH CMEPTW 3aHUMAET MyIBTUPE3NCTEHTHBIN TY6EpKyNES Nerkux, a HEMHMEKLMOHHBIX
XPOHUYeCKMX 3aboneBaHnil — caxapHblii anabet. CUTyaLmst OCNIOXHSETCS TEM, YTO YBENUYMBAETCS KONMYECTBO NALMEHTOB C
COYETaHHbIM TEYEHUEM STUX [BYX TSHKENbIX MO OTAENBHOCTW 3a60MeBaHuI, KOTOPbIe YCTOXHSIOT ApYr Apyra. Tak, yCTaHOBMEHO,
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4TO NPY YBENMYEHUM CTENEHW TSHKECTU CaxapHOro AnabeTta OCNOKHAETCS W YTSHKeNseTcs TedeHne Ty6epkynéaHoro npoLiecca B
NErkux, 1, HaobopOT, creLndIEcKUIn NPOLIECC OCNIOXHSET TeHeHe CaxapHoro AnabeTa, CnocobeTBYs pasBUTMIO AMabeTUHeckux
0CINOXHeHWi. Ha aTom dhoHe 3thheKTUBHOCTL NedeHns GOMnbHbIX MyTBTUPE3VNCTEHTHBIM TyOepKyné3om NErkMX B HaLWEN CTpaHe
0CTaéTCs 04eHb HU3KOW, MPEUMYLLIECTBEHHO 3a CHET TOKCUYECKUX NOBOYHBIX peakLmii Ha aHTUMUKoBaKTepuanbHble npenaparb
pe3epBHOro psifia, a Npy NPUCOEAMHEHUM eLLE N CaxapHOro AMabeTa OHa 3HAYUTENBHO YXyALLAeTCs.

Lenb paGOTbI - o630p Haquon nTeparypbl Ha NpeaMeT YCTaHOBNEHUA aKTyanbHOCTU N3y4eHUA COHETAHHOIO TEYEHNA MyIb-
TUPE3UCTEHTHOro Ty6epKynésa NErKVX C cCaxapHbiM anabeTom un nepcnekTnB NHHOBALIMOHHbLIX METOA0B ANArHOCTUKM CaxapHOro
avabeTa. YCTaHOBMEHO, YTO paHHAA AMarHoCTuKa npenwaGeTa M ayTOUMMYHHbIX 3aboneBaHuMin No3eonmT NPpUMEHUTL CBOEBPE-
MEHHbIE METOAbI KOpPEeKUnK, npeaynpeautb pa3sutme caxapHoro [nvabeTa B 3aBUCHMOCTM OT €50 TWMa U B JarnbHedwem — Ts-
KEnbIX HeoﬁpaTI/IMbIX npoueccos, CBOEBPEMEHHO NPUMEHUTL COOTBETCTBYHOLLIE METObI KOPPEKLMU BbIABNEHHbLIX HapymeHw?l.

BbiBoAb!. [po6neme Co4ETaHHOMO TEYEHNS MYTBTUPE3UCTEHTHOTO TYGEpKYNésa NErkiX ¢ caxapHbIM ANabeTom He3aBHCHMO
OT €ro Tuna nocBsiLLEHO O4eHb Marno paboT, TemMa Ha CerofHs akTyaribHas,, a B YkpauHe OTCYTCTBYHOT aHHbIE O €€ 13yYeHuU.
Takoe coyeTaHHOe TeUYEHNE O4YEHb CIIOXKHBIX B leYeHUM 3aboneBaHuin TpebyeT He TONbKO CBOEBPEMEHHO U paHHel AnarHo-
CTUKM ayTOMMMYHHbIX 3260r1eBaHNI, aCCOLMMPOBAHHBIX C caxapHbiM AnabeTom 1 Tuna, v npeauabeTa, HO U AOMONHATENBHON

CIOXHOW KOMMEKCHOW Tepanuu.

According to the World Health Organization (WHO), today
in the world among the infectious chronic diseases one
of the leading places and causes of death is multi-drug
resistant tuberculosis (MDRTB) of the lungs, and chronic
non-communicable diseases — diabetes mellitus (DM)
[22,23]. The situation is complicated by the fact that
the number of patients with combined course of these
two heavy separate illnesses that complicate each other
increases. It is established that with increasing severity
of diabetes mellitus, tuberculosis process in the lungs be-
comes more complicate and deteriorates, and vice versa,
the specific process complicates the course of diabetes
mellitus, contributing to the development of diabetic com-
plications [1-3]. Against this background, the effectiveness
of treatment of patients suffering from MDRTB of the lungs
in our country remains very low, mainly due to the toxic
adverse reactions to antimycobacterial drugs of the re-
serve line, and in the case of adding diabetes mellitus, it
deteriorates even more.

Therefore, the aim of this study was to review the scien-
tific literature to determine the relevance of the study of com-
bined course of MDRTB of the lungs with DM and perspectives
of innovative methods of diagnosis of DM.

DM is a group of metabolic diseases characterized
by hyperglycaemia which is a consequence of defects
in insulin secretion, its action or both these factors [4,5].
DM type 1is insulin dependent disease developing primarily
in childhood and characterized by hyperglycaemia, if it is left
untreated, and subsequent high risk are vascular disorders
usually developing over decades. DM type 2 is a disease
predominantly of slow start, mainly found in adults and as-
sociated with signs of metabolic syndrome. It has a very
high risk of vascular diseases. Although it is not insulin
dependent, many patients with this condition will eventually
require insulin therapy to control optimal blood glucose level.

In patients suffering from DM tuberculosis is diagnosed
5 times more often in persons of young working age than
in general among the population. Therefore, the DM is re-
ferred to the group of risk on tuberculosis disease [6].

At the preliminary analysis of the literature, we found
out that in case of tuberculosis of the lungs with retained
sensitivity of mycobacteria of tuberculosis (MBT), the char-
acteristics of diabetes depending on type, are [1]:

1. For DM type 1: at mild and medium-severe course —
limited forms of the specific process without degradation,
and for heavy one —common clinical forms with a expressed
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exudative component and the rapid development of caseous
(tyroid) necrosis.

2. DM type 2 develops mainly in patients with recurrent
tuberculosis cases and is characterized by asymptomatic
course and slow progression.

In the literature it was found only a few scientific works
devoted to studying features of state and effectiveness
of treatment of MDRT of the lungs, including with extended
MBT resistance (ERTB), in patients with different types
of DM. Thus, O. G. Komissarova et al. (2013, 2015) [7,8]
found out that in patients with DM type 1, MDRTB of the lungs
develops in 5-10 years and is characterized by severe
tuberculous intoxication, a common specific destructive
(100 %) infiltrative process in the lungs with the prevalence
of cavities up to 2 cm in diameter. In this case the patients
were mostly aged from 19 to 29 years. In patients with DM
type 2, on the contrary, MRTB of the lungs develops mainly
in the first 4 years after the diagnosis of DM, the patients
are primarily older than 50 years, and the specific process
in the lungs is characterized by a predominance of fibro-ca-
vernous forms with cavities of more than 4 cm in diameter
on the background of moderately expressed tuberculous
intoxication. In the patients with both types of DM in the early
antimycobacterial treatment, decompensation of carbohy-
drate metabolism is defined, correction of which was held
with insular therapy in both groups. The authors additionally
used also a variety of pathogenic agents (angioprotectors,
heparin and drugs to eliminate side reactions due to the ac-
tion of antimycobacterial therapy), symptomatic treatment,
plasmapheresis, laser- and collapsotherapy. However,
against such a massive complex treatment, the authors
determine that the effectiveness of therapy in terms of ces-
sation of bacterial excretion was not significantly different
depending on the type of DM and accounted for 67-75 %,
and according to the healing time, degradation was signifi-
cantly faster for 1 month in patients with combined course
of DM type 1, due to the young age of patients and the nature
of the specific process in the lungs.

Thus, in the case of pulmonary tuberculosis with pre-
served sensitivity, a concomitant DM type 1 has an aggres-
sive character, and DM type 2 has more favourable course
due to the following factors. According to the aetiology
of the classification of DM by WHO [21], DM type 1 is char-
acterized by the destruction of B-cells leading to absolute
insulin deficiency, and DM type 2 — from predominant
insulin resistance with relative insulin deficiency to pre-
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dominant secretory defect with insulin resistance or without
it. It means that on the basis of DM type 2 there is insulin
resistance on the background of preserved ability of -cells
to secrete insulin. After all, the complex treatment of patients
with combined course of MDRTB of the lungs and DM,
which includes the correction of carbohydrate metabolism
and diversity of additional pathogenetic and symptomatic
drugs against the background of antimycobacterial therapy
is more effective in the case of combination with DM type 1,
despite its aggressiveness.

As it is known, insulin is a major regulator of carbohy-
drate, lipid and protein metabolisms in the body. With in-
sufficient insulin, glycogenolysis stimulates in the liver,
thereby hyperglycemia develops. The latter, in turn, causes
glycosylation of proteins and lipids with the formation of end
products.

According to V. N. Titov and Yu. K. Shyryaeva (2011)
[9], one of the negative consequences of hyperglycemia
is the development of systemic inflammatory response
syndrome of the organism, which is strongly marked in pa-
tients suffering from pulmonary tuberculosis even without
concomitant DM.

After the review of the scientific literature on patho-
physiological factors of the adverse effects of DM
on the course of pulmonary tuberculosis, O. G. Kaminska-
ya and R. Yu. Abdullayev (2014) [10] in their scientific
article concluded that today established relevance of hy-
perglycaemia in the development of DM is unquestionable,
as it facilitates the launch of a number of the adverse
pathophysiological mechanisms which are interrelated
and exacerbate each other — it is called oxidative stress,
chronic vasculitis, progressive atherogenesis, angiopa-
thy, hypercoagulability syndrome. The majority of these
mechanisms are associated with pulmonary tuberculosis.

Today the importance of the definition of prediabetes
which involves disorders of carbohydrate metabolism: im-
paired glucose tolerance (per-oral glucose tolerance test (2
hours after taking 75 g of glucose) 27.8 mmol/l), impaired
fasting glycemia (level of glucose in plasma of venous blood
>6.1 mmol/l and <7 mmol/l) [4,11].

Insulin resistance is one of the links in the genesis of dis-
orders of glucose tolerance and is determined by the disrup-
tion of normal transmission of insulin on insulin-dependent
cells [10]. It has been proven and substantiated that insulin
resistance against the normal insulin level together with peri-
odic hyperglycaemia are factors of stimulation of -cell func-
tion insular apparatus of the pancreas and its depletion [12].

Therefore, the deterioration of insulin secretion and in-
sulin resistance are the trigger mechanisms for the develop-
ment of DM type 2 and pre-diabetes is the initial stage of it.

T. V. Smurova and S. |. Kovaliova (2007) [13] indicate
that violations of all types of metabolism in patients suffering
from DM type 2 lead to the accumulation of a large number
of substances which stimulate the development of MBT.
Ketosis is a cause of infringement of oxidative processes
in the body, disruption of phagocytic activity of alveolar
macrophages, inhibition of phagocytosis, etc.

It was established experimentally that the progression
of tuberculosis correlates with a decrease in the mass
of the pancreas and the number of B-cells in its insular
apparatus and specific process without DM is accompanied
by hyperinsulinemia [10].
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Thus, the infectious process in the insolvency of the in-
sular apparatus can provoke disturbance of carbohydrate
metabolism, and the more widespread is the infection,
the greater are insulin requirements [1]. Therefore, in the case
of specific endogenous intoxication in patients with pulmo-
nary tuberculosis, increased need for insulin is one of the first
diagnostic signs of the presence of DM.

Combined course of tuberculosis and DM causes
profound disruptions of the immune system by stimulat-
ing humoral immunity which is the cause of progression
of the specific process [13].

G. G. Bayburina (2011) [14] conducted a study of immu-
nological markers of DM in patients on newly diagnosed DM,
depending on its type: antibodies to insulin and proinsulin
(IAA-insulin autoantibodies, AB-IAA), antibodies to gluta-
mate decarboxylase (GAD-glutamic acid decarboxylase
autoantibodies, AB-GAD), antibodies to cytoplasmic antigen
of B-cells (ICA-islet-cell antibodies, AB-ICA). These studies
were carried out to establish their association with clini-
cal symptoms, indicators of functional activity of B-cells
of the pancreas (level of basal C-peptide and fasting insulin)
and indicators of lipid profile (total cholesterol, a-cholesterol,
triglycerides, calculation of atherogenic coefficient). The re-
searcher found out that among patients with DM type 1,
immunopositive were 93.8 % of patients aged to 30 years
and 68.6 % — in the age category of 31-50 years. The most
significant and reliable indicators among the immunological
markers were high titres of AB-GAD and AB-ICA. Thus,
against the background of expressed clinical picture of DM,
increasing of titre ofimmunological markers and decreasing
in the level of basal C-peptide, indicators of lipid spectrum
and body mass index remained in the normal range. DM
type 2 was characterized by the following: immunopositive
were 47.5 % of patients (due to the growth of titres AB-IAA
and AB-GAD) against the background of normal values
of indicators of the functional activity of B-cell of the pancreas
and elevated levels of the lipid spectrum (total cholesterol
and triglycerides). A direct correlation between all indicators
of immunological markers with atherogenic coefficient was
established; it allowed making conclusion about the depen-
dence of immunological disorders with a state of fat metab-
olism. For DM type 2 a characteristic feature is the tendency
to develop cardiovascular complications.

Thus, diabetes without concomitant TB, depending
on the type of the following is true. For type 1: marked clin-
ical manifestations associated with a predominant increase
in titres of at-GAD and al-ISA and the decrease in the level
of basal C-peptide. For type 2 — the growth of credits at IAA
and at-GAD, levels of the lipid spectrum (total cholesterol
and triglycerides) and body mass index between which there
is adirect correlation, the tendency to develop cardiovascular
complications. However, in literature any works have found
on similar studies in the case of co-morbid course of MDRTB
of the lungs and DM.

The analysis of literary sources showed that researches
all around the world regarding the diagnosis and treatment
of DM with different types do not tread water. In 2011 innova-
tions in the diagnosis of MD was the fact that WHO adopted
the diagnostic levels of glycosylated (glycated) hemoglobin
(Hb) to arrive at diagnosis of DM. Thus, the level of HbA1c
<5.7 % is a norm, at its level between 5.7-6.4 % — the risk
of developing DM and > at its level >6.5 % — they arrive
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to diagnosis of DM [15,22]. This approach allows not only
the early diagnose of diabetes, but also to promptly apply
preventive measures in high-risk groups, preventing the de-
velopment of this severe disease.

In levels of glycosylated Hb, blood glucose and gly-
cosuria there are three levels of violation of carbohydrate
metabolism [15,23]:

1. Compensated: the level of glycosylated Hb from 6
to 7 %, fasting glucose up to 6 mmol/l and after meals up
to 8 mmol/l in the absence of glycosuria.

2. Sub-compensated: the level of glycosylated Hb from
7.1t07.5 %, fasting glucose from 6.1 to 6.5 mmol/l and after
meals from 8.1 to 9 mmol/l, glycosuria (+).

3. Decompensated: the level of glycosylated Hb above
7.5 %, fasting glucose above 6.5 mmol/l and after meals
above 9 mmol/l, glycosuria (+++).

Molecular genetic methods of diagnostics allow timely
and quickly detecting different variants of DM that require
different kinds of treatment. Thus, V. E. Tytovych et al.
(2010) [16] as a result of 11 years of research of contri-
butory and protective gal types (HLA-DRB1, DQ genes)
in combination with immunological markers (AB-ICA, AB-
IAA and AB-GAD) found the risk of developing DM type 1
which suggests that the presence in healthy sibs DQ-2,
DQ-8 of gal types predicts a high risk of its development.
And among those who have already got sick with DM type 1
in the initial stages, a high titre of allimmunological markers
revealed. Therefore, the researchers came to the following
conclusion that the assessment of the risk of developing
DM type 1 on the basis of molecular-genetic and monitoring
of immunological markers is a stage in the development
of preventive measures aimed at prevention of the devel-
opment of the disease.

Today it is found out that one-third of cases of DM type
1 is accompanied by other endocrine and not endocrine
autoimmune diseases that influence the degree of its com-
pensation [17]. It is established that on the basis of most
autoimmune diseases is the violation of T-cell immunity,
which leads to destruction of tissue, atrophy of the organ
and reduction of hormone production. The leading place
among these diseases is autoimmune thyroiditis (up to 30 %
of cases), followed by frequency of development by auto-
immune gastritis and/or pernicious anaemia (up to 10 %
of cases) [24] and autoimmune hepatitis [18]. Therefore,
for early diagnosis of these concomitant autoimmune
diseases, the change of which precedes the development
of clinical signs, the study of AT is relevant: at autoimmune
thyroiditis to thyroperoxide (TPO) and receptor of thyrotropic
hormone (rTTH), autoimmune gastritis — AB to parietal cells
of the stomach (PCS), autoimmune hepatitis — anti smooth
muscle AB (ASMA) and antinuclear AB (ANA).

Today itis found that one-third of cases of type 1 diabetes
is accompanied by other endocrine and not endocrine auto-
immune diseases that influence the degree of compensation
[17]. It is established that at the root of most autoimmune
diseases is the violation of T-cell immunity, which leads
to destruction of tissue, atrophy of the organ and reduction
of hormone production. The leading place among these
diseases is autoimmune thyroiditis (up to 30 % of cases),
followed by frequency of development are autoimmune gas-
tritis and/or pernicious anaemia (up to 10 % of cases) [24]
and autoimmune hepatitis [18]. Therefore, for early diagnosis
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of these concomitant autoimmune diseases, which change
precedes the development of clinical manifestations relevant
is the study of AO: autoimmune treaded to triperoxide (TPO)
receptor and thyrotropic hormone (rTTH), autoimmune
gastritis — antibody to parietal cells of the stomach (PCA),
autoimmune hepatitis — antipodal Azov AO (AGMA) and at
antinuclear (ANA).

It was found out that patients in the initial stages of DM
type 1 with the growth of titre AB-GAD, AB TPO are detected
[17], while the function of the thyroid gland is not violated.
M. Prazny et al. (2005) [25] indicate that excess production
of thyroid hormones leads to impairment of glucose uptake
and acceleration of gluconeogenesis and glycogenolysis
in the liver, and this leads to the development of insulin
resistance. K. Vondra et al. (2005) [26] found out that hyper-
thyreosis in patients with DM type 1 is a cause for the devel-
opment of ketoacidosis.

V. V. Fadeyev et al. (2006) [19] conducted studies
and recommend using determination of the level of the titre
rTTH by the method of radio-receptor assay in clinical prac-
tice for the diagnosis of autoimmune thyroiditis.

In the literature some works were found devoted
to the study of thyroid pathology in patients with pulmonary
tuberculosis in Ukraine. Thus, S. L. Matveyeva (2017) [20]
in order to diagnose autoimmune thyroiditis was studying
the levels of free thyroxin (v. T4), AB rTTH, AB to thyroglobu-
lin (AB TG) and AB TPO. According to the data obtained she
established that in patients suffering from pulmonary tubercu-
losis with concomitant DM in 66.67 % of cases autoimmune
thyroiditis with symptoms of subclinical hypothyroidism is
diagnosed, which negatively affects both the clinical course
of tuberculosis, and the result of antimycobacterial treatment.

Thus, early diagnosis of pre-diabetes, and autoimmune
diseases will allow the use of timely correction techniques
that prevents the development of DM, depending on its
type, and in the future the development of serious irrevers-
ible processes, allow timely applying appropriate methods
of correction of the revealed violations.

Conclusions

1. Very little amount of work is dedicated to the problem
of combined course of MDRTB of the lungs with DM, regard-
less of its type, the theme is relevant for today, in Ukraine
there are no data regarding its study.

2. This combined course of very difficult in the treatment
diseases requires not only timely and early diagnosis of au-
toimmune diseases associated with DM type 1 and pre-dia-
betes, but also additional complex combined therapy.

Prospects for further scientific researches. Further
study of pathophysiological, biochemical and immunologi-
cal disorders in the case of co-morbid course of MDRTB
of the lungs with DM, improving the corrective therapy,
the development of ways to prevent the development of DM
in patients suffering from MDRTB of the lungs with the pres-
ence of risk factors, etc.
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